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ABSTRACT 

Decision-making by hospital pharmacy directors when 

deciding which clinical pharmacy services to implement 

and/or continue to provide was assessed. Also examined was 

how these decision-making activities, hospital 

characteristics, pharmacy characteristics, and pharmacy 

director demographics might be associated with the number 

and quality of clinical pharmacy services provided, as well 

as the number of clinical services implemented under the 

current pharmacy director. 

Hospital pharmacy directors reported considering a 

relatively large number of perceived goals for a clinical 

service and also indicated they use a rather broad range of 

decision-making methodologies in evaluating those goals when 

determining clinical services. 

Numerous variables were found to be significantly 

associated with the number of clinical services provided by 

the pharmacy department and the number of clinical services 

implemented under the current pharmacy director. However, 

relatively few variables were found to be significantly 

related to the quality of clinical pharmacy services being 

pr ovided. 

x i i  



CHAPTER 1 

INTRODUCTION 

Clinical pharmacy services are of utmost importance to 

the future of the pharmacy profession. They serve as an 

avenue for pharmacists to utilize their valuable drug 

knowledge skills as compared to just their drug 

distribution skills (Smith,1983; Abramowitz and Nold,1984). 

In order for the pharmacy profession to survive in this era 

of medical care cost containment, its members must maximize 

their contributions to patient care outcome via the delivery 

of pharmaceuticals and these clinical services. Because of 

limits placed on pharmacy operating budgets, only a finite 

number of clinical services can be provided. Identifying 

and defining the clinical services to be provided by the 

hospital pharmacy is a vitally important step in developing 

a clinical program. While input may be received from 

pharmacy staffmembers, the primary responsibility for this 

task lies with the pharmacy director. 

Given the progressive restriction of hospital resources 

due to the effects of the increased supply of physicians, 

health maintenance organizations, preferred provider 

organizations^ new technology, diagnosis related groups and 

prospective payment systems, hospital pharmacy resources are 

also becoming more restricted (McMahon,1986; Black,1985; 

Enright,1982; Bonney,1983; Curtiss 1983a,1983b). Hospital 

1  
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pharmacies which concentrate only on drug distribution may 

well be perceived by hospital administration as a cost 

center instead of realizing their potential as a cost-

efficient contributor to patient care. In order to remain 

viable, pharmacy departments must implement clinical 

services which increase drug use efficiency and control. 

There are several conditions which create a positive 

environment for clinical pharmacy services to exist in 

(Kelly and Seaver,1981; Schneider,1981; Kimelblatt,1984). 

Before clinical pharmacy services are considered for 

implementation, there should be a quality unit dose drug 

distribution system and a quality intravenous admixture 

system in place, the pharmacy director should support 

clinical services in theory, and the pharmacy staff should 

support them as well. Finally, the pharmacy department 

should develop specific goals and objectives for their 

clinical services in order to provide direction. If these 

conditions are not met, the probability for successful 

implementation of clinical services is considered low. 

Phillips et al. (1987) have included some of the above 

conditions in what they identify as the functional and 

structural prerequisites for clinical pharmacy services. 

They maintain that the introduction of a new clinical 

pharmacy service requires that these prerequisites be in 

place and functioning before a successful outcome can be 

expected. The three structural prerequisites are: 



3  

(1) Mission statement reflecting the dual missions of the 

department (drug distribution and delivery of drug 

inf ormation) 

(2) Minimum standards of clinical pharmacy practice for all 

hospitalized patients, and 

(3) Organizational structure that supports the dual mission 

of the department. 

The two functional prerequisites are: 

(1) Unit dose drug distribution system and 

(2) Decentralized pharmacy practice. 

Stolar (1985) has conducted surveys to characterize 

pharmaceutical services in short-term hospitals in the 

United States. As one objective, these surveys examined a 

limited number of clinical pharmacy services to determine 

the extent to which they had been established, classifying 

the data by hospital size, geographic region, hospital 

ownership, and management type. Trends in the 

implementation rate of these cli-nical pharmacy services were 

determined in subsequent surveys by comparing the data from 

his previous surveys. 

Likewise, for the past decade, Eli Lilly and Company 

has conducted annual surveys of hospital pharmacies. Among 

other items, these surveys have collected data on clinical 

pharmacy services provided by the responding pharmacies. In 

the most recent Lilly Hospital Pharmacy Survey 

(Deiner,1986), the ten most commonly provided pharmacy 
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services were identified and ranked according to the percent 

of respondents offering the service on a daily basis. 

In 1977 (Yost, Darzentas, and Stewart;1978) and again 

in 1984 (Salem and Doering, 1985) surveys were conducted to 

ascertain the level of implementation of clinical pharmacy 

services in Florida hospitals. In addition to assessing the 

number and percentage of hospitals providing various 

clinical services, these surveys also collected data on 

reasons given as to why a clinical service was not being 

provided. In both 1977 and 1984, the reason most frequently 

cited in the surveys was inadequate staff. The second most 

frequent reason was that implementing the service had a low 

priority. Furthermore, those directors of hospital 

pharmacies surveyed were asked whether any of the clinical 

services provided by the pharmacy had been documented to 

result in a cost savings to the institution. This was an 

open-ended question in the survey and did not identify the 

methods used for documenting cost savings, but it did 

indicate that efforts were being made to obtain cost-

ef ficacy data. 

A study very similar to the Florida surveys was 

conducted in the state of New York in 1984 (Baciewicz,1987). 

The New York survey was conducted to determine the extent 

and level of clinical pharmacy services in short-term 

hospitals in the state. An additional objective of the 

study was to identify factors that might promote the 
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implementation of clinical services. This objective was met 

by asking those hospital pharmacy directors whose pharmacies 

did not offer patient-related clinical services to indicate 

the reason(s), from a list provided. Inadequate staffing 

was the reason cited most frequently, followed by lack of 

support by hospital administration, and a low priority for 

clinical services. 

The Stolar and Lilly surveys are very helpful in 

describing the extent of implementation of clinical pharmacy 

services in hospitals on a national scale. However, they do 

not relate the provision of those services to the decision

making processes of the pharmacy director who made the 

decision to implement the clinical service. 

The Florida and New York surveys begin to investigate 

this relationship by asking the pharmacy directors why a 

clinical service was not being offered. The corresponding 

reasons given by the pharmacy directors for not implementing 

the clinical services are examples of criteria against which 

alternative services can be evaluated when deciding which 

service to implement. 

Recall also that the Florida surveys queried hospital 

pharmacy directors about the documentation of a cost savings 

to the hospital resulting from the clinical service. In 

order to determine cost savings to the institution, a 

methodology should be employed which considers all costs and 

benefits. An example would be cost-benefit analysis. 
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It is my contention that the number and quality of 

clinical pharmacy services implemented and/or provided under 

the direction of a hospital pharmacy director are related to 

the decision-making activities of the pharmacy director. 

While there are numerous opinions as to a manager's 

decision-making process ( Archer,1980 ) , the five-step process 

described by Newman (1971) seems to be the most applicable 

in this case. Newman described the decision-making 

activities of managers as consisting of the following steps: 

(1) recognition of a situation that requires a decision, (2) 

identification and development of alternative courses of 

action, (3) evaluation of the alternatives, (4) selecting 

one of the alternatives, and (5) implementation of the 

selected course of action. 

Application of this process is readily made to the 

decision-making activity of a hospital pharmacy director 

when deciding which alternative clinical pharmacy service to 

implement and/or continue to provide. In the first step, a 

pharmacy director may determine that the implementation of a 

new clinical service in the hospital is necessary or 

desirable. The need or desirability is generated by a 

perception that there is a shortcoming in the provision of 

pharmacy-related patient care. Step two is the 

identification of those clinical services/ functions that 

are potential solutions to the perceived shortcoming which 

has been identified. The next step in the process is the 
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evaluation of the alternative clinical services/ functions. 

This evaluation process should involve the comparison of 

the alternatives against specific criteria using an 

established methodology. Completion of this step naturally 

leads to the fourth step, selecting the best alternative 

clinical service/function. The fifth and final step is the 

implementation of the selected alternative. 

In order to provide a clearer understanding of the 

research to be conducted, it is helpful to utilize a 

framework within which this study will be executed. The 

I 
model to be described serves to construct the hypothesized 

relationships between the variables which have been 

discussed . 

Donabedian (1982) has devised a model to use in 

conducting quality assessment of health care. The model 

consists of three components: structure, process and 

outcome. Relationships between the components are depicted 

in Figure 1. The structural characteristics of the 

institutional environment influence the process of health 

care delivery, increasing or decreasing the quality of care 

outcome. This general model will serve as the basis for the 

current survey of clinical pharmacy services in hospitals. 

Figure 1. Relationships among components of the quality 
assessment model. 

Structure • > Process > Outcome | 
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For this study, the model will be modified slightly 

from that described above. In assessing clinical pharmacy 

services, the institution's characteristics and the hospital 

pharmacy director's demographics influence the pharmacy 

director's decision-making activities regarding which 

clinical services to implement and/or continue to provide, 

thus increasing or decreasing the dependent variables of 

quality of clinical services provided, number of clinical 

services provided, and number of clinical services 

implemented by the current director. This modified version 

of the Donabedian model, with component elements identified, 

is shown in Figure 2. 

Figure 2. Relationships among components of the clinical 
pharmacy services assessment model 

Quality of 
clinical 
services 
provided 

Number of 
clinical 
services 
provided 

Number of 
clinical 
services 
implemented 

Type of 
perceived goals 
for the 
clinical 
service 

Hospital 
characteristics 

Pharmacy 
characteristics 

Pharmacy 
director 
demographics 

Number of 
decision-making 
me thod olog ie s 
used in 
deciding which 
clinical 
services to 
implement and/ 
or continue 
to provide 

In this assessment of clinical pharmacy services, 

hospital characteristics measured were the number of 
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hospital beds and their occupancy rate, type of hospital 

ownership, and if the institution was a teaching hospital 

affiliated with a university medical school. The pharmacy 

characteristics surveyed consisted of whether the pharmacy 

department provided unit dose drug distribution and 

intravenous admixture service, the number of technicians per 

pharmacist on the pharmacy department staff, the number of 

occupied hospital beds per pharmacist, and the degree of 

decentralization of the pharmacy department's services. 

Pharmacy director demographics appraised in this study 

included the educational degree(s) earned by the pharmacy 

director, number of years the pharmacy director had been in 

his/her current position, and total number of years 

experience as a director of hospital pharmacy. 

Those independent variables itemized above influence 

the pharmacy director's decision-making activities regarding 

which clinical service to implement and/or continue to 

provide. Those activities are composed of two elements. 

The first element is the perceived goals for a clinical 

service which the pharmacy director is considering for 

implementation and/or discontinuation. The goals may be 

either financial, political or patient-oriented. An example 

of a financial goal is whether the clinical service is cost-

justified to the hospital. Likewise, a political goal might 

be whether the clinical service has the support of the 
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medical staff. Lastly, whether the service will improve 

patient care is a patient-oriented goal. 

The second element of the pharmacy director's decision

making activities regarding which clinical service to 

implement and/or continue to provide is the decision-making 

methodologies used to evaluate the perceived goals for the 

clinical service. The number of these methodologies used by 

the pharma ey direct or in determining clinical services is 

related to hospital and pharmacy characteristics and 

pharmacy director demographics as well as to the director's 

perceived goals for the clinical services. 

The greater the number of decision-making methodologies 

used by the pharmacy director, the greater the indication of 

his/her familiarity with a broader range of such techniques. 

This should lead to a greater probability of using the 

appropriate methodology for a particular decision situation, 

whether it be to implement or to continue to provide a 

clinical service. Thus, the number of decision-making 

methodologies used by the pharmacy director influences both 

the number of clinical services implemented by the present 

director and the number provided by the pharmacy department. 

Likewise, using the appropriate decision-making methodology 

should result in a decision to implement or continue a 

clinical service which will be of high quality. Therefore, 

the number of decision-making methodologies used by the 
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pharmacy director is also related to the quality of the 

clinical services provided. 

PROBLEM STATEMENT 

As institutional pharmacy resources become more 

restricted, which clinical pharmacy services should be given 

priority by the pharmacy director for new implementation 

and/or continuation, and why? What are suitable decision

making methodologies that can be used by the director of 

pharmacy to evaluate alternative clinical services to make 

these decisions? What is the quality of those clinical 

pharmacy services which have been implemented as a result of 

these decisions? Decision-making regarding these innovative 

pharmacy services will have a vital impact on the future of 

such services in the institution. If the wrong choices are 

made too frequently, pharmacy will have little likelihood of 

success in receiving approval to implement and/or continue 

further clinical services. 

PURPOSE 

The purpose of this research is to identify the 

perceived goals, and their rated importance, which 

institutional pharmacy directors evaluate when deciding 

which clinical pharmacy services/functions to implement 

and/or continue as well as to identify the decision-making 

methodologies, and their rated usefulness, used to make 

those decisions. A further objective is to assess the 

relationships between these variables and the number of 
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clinical pharmacy services/functions provided by the 

pharmacy, the number of clinical services/functions 

implemented by the current pharmacy director, and the 

quality of the clinical pharmacy services/functions being 

provided. 

RESEARCH OBJECTIVES 

The research objectives are to determine: 

(1) Institutional characteristics as to how many hospital 

beds are in the institution and the occupancy rate, type of 

hospital ownership, if the institution is a teaching 

hospital affiliated with a university medical school, the 

number of technicians per pharmacist on the pharmacy 

department staff, the number of occupied hospital beds per 

pharmacist, if the pharmacy provides unit dose drug 

distribution and intravenous admixture service, and the 

degree of decentralization of the pharmacy department's 

services 

(2) Hospital pharmacy director demographics regarding 

educational degree(s) earned, length of time in current 

position as pharmacy director, and total years of experience 

as a hospital pharmacy director 

(3) Which clinical pharmacy services/functions the 

pharmacies are providing 

(4) Which clinical pharmacy services/functions have been 

implemented by the current pharmacy director 
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(5) The quality of the clinical pharmacy services being 

provided 

(6) The more prevalent goals considered by directors of 

institutional pharmacy in deciding which clinical pharmacy 

services/functions to implement and/or continue 

(7) Directors' ratings of importance of selected goals 

which can be considered in deciding which clinical 

pharmacy services/functions to implement and/or continue 

(8) The more prevalent decision-making methodologies used 

by pharmacy directors in evaluating these goals to decide 

which clinical pharmacy services/functions to implement 

and/or continue 

(9) Directors' ratings of usefulness of selected decision

making methodologies which can be used to decide which 

clinical services/functions to implement and/or continue. 

BACKGROUND AND HYPOTHESES 

There are eight null hypotheses to be tested in this 

research. Each is presented here, preceeded by its 

background and rationale. For all tests of hypotheses, the 

level of significance required to reject the null hypothesis 

is alpha = .05. In multiple comparisons, the Bonferroni 

procedure will be used to control the a priori alpha level 

(Wilkinson, 1985). When using this procedure, each of k 

comparisons must be significant at .05/k to maintain the 

overall alpha at .05. 
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It is expected that there are positive correlations 

between (1) the number of clinical pharmacy services 

provided by the pharmacy (2) the rated quality of those 

clinical services and (3) the number of clinical services 

implemented by the current pharmacy director, and a number 

of other variables. The first such variable is the number 

of decision-making methodologies used by the director in 

evaluating perceived goals considered by the pharmacy 

director in deciding which clinical services to implement 

and/or continue to provide. The greater the number of 

decision-making methodologies the director is capable of 

employing, the greater the likelihood that the most 

appropriate methodology will be used in arriving at the 

decision. Further, use of the most appropriate decision

making methodology should serve to select a clinical service 

which will be/is of high quality. 

The next variable expected to be positively correlated 

with the number of clinical pharmacy services provided/ 

implemented and the quality of services provided is the 

effective size of the hospital (hospital bed capacity 

multiplied by occupancy rate). Stolar (1985) reported 

that, for the five clinical services which were included in 

his survey, the degree of clinical involvement by the 

pharmacy markedly increased with hospital size. Due to 

economies of scale, it is also expected that the quality of 

clinical pharmacy services provided would be higher in 
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institutions of greater effective size, which should have 

more resources than smaller facilities. 

The number of years the pharmacy director has been in 

his/her current position as director and the total number of 

years of experience as a hospital pharmacy director are also 

expected to be correlated with the number and quality of 

clinical services provided as well as with the number of 

clinical services implemented by the current director. It 

is not known by this researcher whether this correlation 

would be positive or negative. The direction of the 

correlation will be dependent on the mean number of years in 

current position and mean total number of years of 

experience. If the mean values on these measures are 

relatively high, the correlation is expected to be positive. 

This is because pharmacy directors who have been in the same 

job or type of job for a long period of time will have both 

time and experience to aid them in implementing new, high-

quality clinical services. 

The number of technicians per pharmacist on the 

pharmacy department's staff, the number of occupied hospital 

beds per pharmacist, and the degree of decentralization of 

the pharmacy department's services are expected to be 

correlated with the number and quality of clinical pharmacy 

services provided as well as with the number implemented by 

the current director. These correlations are expected to be 

positive for the first and third independent variables and 
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negative for the second independent variable. As Phillips 

et al. (1987) point out, the pharmacy department requires 

sufficient professional and supportive personnel 

(technicians) to allow the provision of clinical services. 

The authors further suggest that a decentralized decision

making structure facilitates the delivery of clinical 

pharmacy services. 

Lastly, the pharmacy director's ratings of the quality 

of the specific clinical services provided by the pharmacy 

are expected to be positively correlated with the number of 

clinical services provided as well as the number implemented 

by the current director. A director who rates his/her 

clinical pharmacy services as being of high quality should 

be incited to implement and provide as many such clinical 

services as possible. This leads to the first three null 

hyp ot heses. 

Hypothesis I. There is no relationship between the number 

of clinical pharmacy services provided by the pharmacy and 

(1) the number of decision-making methodologies used by the 

pharmacy director in evaluating the goals for the services 

(2) the effective size of the hospital 

(3) the number of years the pharmacy director has been in 

his/her current position 

(4) the total number of years of experience as a hospital 

pharmacy director 
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(5) the number of technicians per pharmacist on the 

pharmacy department's staff 

(6) the number of occupied hospital beds per pharmacist 

(7) the degree of decentralization of the pharmacy 

department's services, and 

(8) the rated quality of the clinical services being 

pr ov ided. 

Hypothesis II. There is no relationship between the number 

of clinical pharmacy services implemented by the current 

director of pharmacy and 

(1) the number of decision-making methodologies used by the 

pharmacy director in evaluating the goals for the services 

(2) the effective size of the hospital 

(3) the number of years the pharmacy director has been in 

his/her current position 

(4) the total number of years of experience as a hospital 

pharmacy director 

(5) the number of technicians per pharmacist on the 

pharmacy department's staff 

(6) the number of occupied hospital beds per pharmacist 

(7) the degree of decentralization of the pharmacy 

department's services, and 

(8) the rated quality of the clinical services being 

provided. 

Hypothesis III. There is no relationship between the global 

quality of clinical pharmacy services currently provided and 
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(1) the number of decision-making methodologies used by the 

pharmacy director in evaluating the goals for the services 

(2) the effective size of the hospital 

(3) the number of years the pharmacy director has been in 

his/her current position 

(4) the total number of years of experience as a hospital 

pharmacy director 

(5) the number of technicians per pharmacist on the 

pharmacy department's staff 

(6) the number of occupied hospital beds per pharmacist, 

and 

(7) the degree of decentralization of the pharmacy 

department's services. 

The hospital pharmacy literature is replete with 

goals and factors to be considered when deciding which 

clinical pharmacy services to implement and/or continue. As 

the more pertinent goals are considered by the decision

maker, the rate of success in making the correct decision 

should increase (Schneider,1981; Wi11iams , 1 984 ; Miller, 

1985). If the correct decision is made, implementation and/ 

or continuation of the best of alternative services should 

result. Also, selection of the type of goal which is most 

important in a pharmacy director's environment would be 

expected to contribute toward the provision of a high 

quality clinical service. In addition, it is expected that 

there would be differences in the number of decision-making 
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methodologies used by the pharmacy director, depending upon 

which type of goal was considered to be the most important. 

It is not known by this researcher what those relationships 

would be, however. This brings us to the fourth null 

hypothesis . 

Hypothesis IV. There is no relationship between the type of 

goal considered by the pharmacy director to be the most 

important in deciding which clinical services to implement 

and/or continue and 

(1) the number of clinical pharmacy services provided by 

the pharmacy 

(2) the number of clinical pharmacy services implemented by 

the current director of pharmacy 

(3) the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals, and 

(4) the rated quality of the clinical services being 

pr ov ided. 

Teaching hospitals affiliated with a university medical 

school are generally accepted as being among the first to 

implement new innovations to improve patient care. Thus, it 

is expected that such hospitals would provide a greater 

number of clinical pharmacy services than would other 

hospitals. Also, the pharmacy directors employed by these 

hospitals would be expected to be of a high caliber. Their 

decision-making skills should, in general, reflect the 

consideration of the more pertinent factors bearing on the 
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decision and the familiarity with a broader range of 

decision-making methodologies used to reach a decision. 

Also, it is expected that pharmacy directors of these 

teaching hospitals would ensure provision of the highest 

quality clinical services by their departments. This leads 

to the fifth null hypothesis. 

Hypothesis V. There is no relationship between whether the 

institution is a teaching hospital affiliated with a 

university medical school and 

(1) the number of clinical pharmacy services provided by the 

pharmacy 

(2) the number of clinical pharmacy services implemented by 

the current director of pharmacy 

(3) the type of goal considered by the pharmacy director to 

be the most important in deciding which clinical services to 

implement and/or continue 

(4) the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals 

(5) the rated importance of individual goals 

(6) the rated usefulness of individual decision-making 

methodologies, and 

(7) the rated quality of the clinical services being 

provided. 

Schneider (1981) contends that the hospital's 

administrative, medical and nursing staffs have a difficult 

time supporting clinical pharmacy services when basic unit 
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dose drug distribution and intravenous (IV) admixture 

programs are not being provided by the pharmacy. Likewise, 

Kelly and Seaver (1981) maintain that the provision of these 

two distribution programs gives the pharmacy department 

credibility with those three groups in the hospital. The 

support of these groups can be very influential in the 

pharmacy's quest to implement and/or continue clinical 

services. Thus, it is expected that pharmacy departments 

which provide unit dose drug distribution and IV admixture 

services will implement and provide a greater number of 

clinical services than pharmacy departments which do not 

provide these distribution programs. It is also expected 

that the quality of the clinical pharmacy services will be 

higher if the pharmacy provides the drug distribution 

programs mentioned. This leads to the sixth null 

hypothesis. 

Hypothesis VI. There is no relationship between whether the 

pharmacy provides unit dose drug distribution and IV 

admixture service and 

(1) the number of clinical pharmacy services provided by the 

pharmacy 

(2) the number of clinical pharmacy services implemented by 

the current pharmacy director and 

(3) the rated quality of the clinical services being 

provided. 
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When examining the innovativeness of different 

educational categories of hospital pharmacy directors 

Parrett (1983) found a significant difference between 

directors based on the educational degrees they had earned. 

This leads me to anticipate similar differences in the 

number of innovative clinical pharmacy services provided as 

well as those implemented by the current director, based on 

the educational degrees earned by the pharmacy director. 

Regarding the quality of clinical services provided, it 

is expected that the additional training received by 

pharmacy directors with Pharm D or graduate level (Masters 

of Doctorate) degrees would result in their providing higher 

quality services than directors without such degrees. 

It is this researcher's belief that directors of 

pharmacy with a graduate degree would implement and provide 

more and higher quality clinical services than would 

directors without a graduate degree. It is further believed 

that, among pharmacy directors without a graduate degree, 

directors with a Pharm D degree would implement and provide 

more and higher quality clinical services than would 

directors with a Bachelor of Science degree only. 

Further, it is felt that there would be a difference in 

the type of goal considered by the pharmacy director to be 

the most important and in the rated importance of the 

individual goals considered by him/her as well as in the 

number and the rated usefulness of the individual decision-
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making methodologies used to evaluate the goals when 

deciding which clinical pharmacy services to implement 

and/or continue, based on the educational degree(s) earned 

by the pharmacy director. This leads to the seventh null 

hyp othes is . 

Hypothesis VII. There is no difference in 

(1) the number of clinical pharmacy services provided by 

the hospital pharmacy 

(2.) the number of clinical pharmacy services implemented 

under the current director of pharmacy 

(3) the type of goal considered by the pharmacy director to 

be the most important in deciding which clinical services to 

implement and/or continue 

(4) the rated importance of individual goals 

(5) the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals 

(6) the rated usefulness of individual decision-making 

methodologies, nor 

(7) the rated quality of the clinical services being 

pr ov id ed 

based on the degree(s) earned by the director of pharmacy. 

Stolar (1985) did not find a significant difference in 

the mean number of clinical pharmacy services provided when 

comparing for-profit and nonprofit hospitals. However, this 

comparison was concerned with only five clinical services 

and did not differentiate nonprofit hospitals into its 
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subtypes of government, federal; government, nonfederal; and 

nongovernment, not for profit. It was felt that differences 

would exist in both the number of clinical pharmacy services 

currently provided and the number of clinical services 

implemented by the present pharmacy director if the types of 

hospital ownership were differentiated as above. 

It was further believed that differences would exist 

between hospitals of different ownership categories in the 

global quality of the clinical services being provided, the 

type of goal considered by the pharmacy director to be the 

most important, and in the importance ratings of the goals 

evaluated when deciding which clinical services to implement 

and/or continue to provide as well as in the number and 

usefulness ratings of the decision-making methodologies used 

to evaluate those goals. This leads to the eighth null 

hypothesis. 

Hypothesis VIII. There is no difference in 

(1) the number of clinical pharmacy services provided by the 

hospital pharmacy 

(2) the number of clinical pharmacy services implemented 

under the current director of pharmacy 

(3) the type of goal considered by the pharmacy director to 

be the most important in deciding which clinical services to 

implement and/or continue 

(4) the rated importance of individual g;oals 
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(5) the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals 

(6) the rated usefulness of individual decision-making 

methodologies, nor 

(7) the rated quality of the clinical services being 

pr ovided 

based on the type of hospital ownership. 

SIGNIFICANCE OF THE PROBLEM 

Many leaders in the pharmacy profession have voiced the 

need for a shift of the profession's character from a 

distributive nature to one more clinically oriented 

(Ray,1979; McLeod,197 6; Brodie,1967; Smith,1967). This 

shift is vital to the future of the profession. It is 

manifested largely via the provision of quality clinical 

pharmacy services in the practice setting. 

It is recognized that surveys are being conducted to 

monitor the implementation and provision of these clinical 

services in the nation's hospitals. However, these studies 

are generally of a descriptive nature and do not attempt to 

provide an explanation as to the means of providing more 

high quality clinical services. 

Therefore, it was thought that research in this area 

would be useful. It was felt that by surveying a 

representative sample of the nation's hospital pharmacy 

directors, relationships between the number and quality of 

clinical pharmacy services implemented and/or provided and 
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the pharmacy director's decision-making activities could be 

identified. If significant relationships can be discovered, 

pharmacy directors may be able to use this information to 

benefit the profession. This information would also be of 

value to colleges of pharmacy in management course 

instruct!on. 

DEFINITIONS 

CRITERIA - standards, rules or tests of preferredness by 

which one alternative clinical pharmacy service can be 

chosen over another 

METHODOLOGY - a system of regular, orderly, logical 

procedures for doing something 

CLINICAL PHARMACY - "a concept or a philosophy emphasizing 

the safe and appropriate use of drugs in patients..." 

(Parker, 1967) 

CLINICAL PHARMACY SERVICE/FUNCTION - a non-distributive 

patient-oriented activity to improve patient drug use, 

provided by a pharmacist 

UNIT DOSE DRUG DISTRIBUTION - a system in which (1) almost 

all drugs (including injectables and oral liquids) are 

dispensed in single-unit packages (2) not more than a 24-

hour supply of doses is dispensed, and (3) a pharmacy or 

pharmacy/nursing medication profile is kept on each patient 

(Stolar,1985) 
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QUALITY OF A CLINICAL PHARMACY SERVICE/FUNCTION - the extent 

to which that clinical pharmacy service/function contributes 

to the valued outcomes of improved patient care and cost-

effective health care delivery (Donabedian,1982) 

IV ADMIXTURE SERVICE - intravenous products and solutions 

are prepared and dispensed by pharmacy for patients 

(Stolar,1985) 

PHARMACOKINETIC CONSULTATION - the provision of drug dosage 

recommendations to the prescriber based upon serum drug 

level values and pharmacokinetic calculations 

DRUG USE REVIEW - retrospective, concurrent or prospective 

drug therapy monitoring using approved criteria and 

standards to determine if the prescribed drug was indicated, 

if the dosage and route of administration were appropriate, 

if proper monitoring parameters were utilized, etc. 

MONITORING OF DRUG THERAPY - review of the patient's medical 

record and evaluation for correct drug, dosage and route; a 

check for clinically significant drug interactions and side 

effects and a consultation with the prescriber when 

indicated 

COST-BENEFIT ANALYSIS - a technique for choosing among 

various outcome objectives by comparing dollars of benefits 

to dollars of costs for alternative programs, so limited 

resources can be used most effectively (Bootman, McGhan and 

Schoendelmeyer;1982) 
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COST-EFFECTIVENESS ANALYSIS - a technique for choosing among 

alternative programs, procedures, or methods to accomplish a 

specific outcome objective by determining which alternative 

accomplishes the objective at minimum cost (Bootman, McGhan 

and Schoendelmeyer; 1 982) 

BREAK-EVEN ANALYSIS - a technique for determining the volume 

of revenue-generating units at which revenues and costs are 

equal 

RETURN ON INVESTMENT - the desired or specified earnings, as 

a percentage of investment, that will accrue over a period 

of time as a result of the productive activity created by 

the investment (Corne11 , 1 980) 

DECISION ANALYSIS - a systematic method of deciding between 

options under conditions of uncertainty. Alternatives are 

expressed as a mathematical function of probability and 

utility values with the best choice being the one with the 

greatest expected utility (Ulvila and Brown,1982) 

MULTIATTRIBUTE UTILITY ANALYSIS - a systematic method of 

deciding between alternative programs with respect to 

multiple attributes. Alternatives are expressed as a 

mathematical function of attribute preference weights and 

utility values with the best alternative being the one with 

the greatest overall utility (Edwards and Newman,1982) 

STRATEGIC PLANNING - a process by which an organization 

selects its future goals and develops the strategy with 

which to achieve them (Maddrell,1983) 
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NEEDS ASSESSMENT - a process by which needs are identified 

and a decision is reached as to which need deserves the 

highest priority (Kosecoff and Fink,1981) 

GOAL ATTAINMENT - a comparison of the actual level of 

functioning of a service with its original goals and 

objectives (Kiresuk, Lund, and Larsen;1982) 

INTUITION - knowing the correct choice between alternatives 

without the conscious use of reasoning 

EFFECTIVE HOSPITAL SIZE - hospital bed capacity multiplied 

by occupancy rate 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

Clinical pharmacy has been defined in many different 

ways. According to one definition, "Clinical pharmacy is a 

concept or a philosophy emphasizing the safe and appropriate 

use of drugs in patients..." (Parker , 1967) . This statement 

is quite broad and inclusive, thus lending to its sustained 

applicability in the labeling of these professional 

activities we refer to as clinical pharmacy. 

When tracing the roots of clinical pharmacy, Gloria 

Francke determined that the University of Washington 

experiment of 1944 was the probable beginning of this 

concept of clinical pharmacy, although neither this 

experiment nor some uses of the term in the 1960's equate 

with its current practice (Brodie and Benson, 1976; 

McLeod,1976). Regardless of when clinical pharmacy was 

born, it is generally agreed that it is not something new. 

For years pharmacists have been interacting with patients 

and prescribers, providing them with appropriate information 

regarding the safe and effective use of drugs, particularly 

in the community pharmacy setting. 

However, this critical pharmacist-patient relationship 

is not fully developed in many instances today, largely 

because of the "business" nature many community pharmacies 

have assumed. While some progressive community pharmacy 
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practitioners are realizing the value of and implementing 

clinical pharmacy services in their practices, the vast 

majority of these pat lent-oriented services are now being 

practiced in the institutional environments. 

Perhaps the simplest method of grasping the concept of 

clinical pharmacy is to review specific examples of 

activities which are generally accepted as being 

representative of it. While these descriptions of pharmacy 

services which follow are not meant to be all-inclusive of 

clinical pharmacy services, they are intended to give the 

reader an overview. 

CLINICAL PHARMACY SERVICES 

Drug information centers (DICs) are viewed by some as 

the genesis of clinical pharmacy services when they appeared 

on the scene in the 1960's (Cardoni,1983). Indeed, the 

development of clinical pharmacy has followed the advent of 

DICs and, arguably, DICs have provided the base from which 

other clinical pharmacy services could develop. It is not 

difficult to conceive that the DIC helped to project the 

pharmacist as being the drug information specialist, thus 

garnering support for other clinical services which 

required knowledge of drug use. Likewise, contemporary 

patient-oriented pharmacy services would find it very 

difficult to operate without the support of a DIC. This is 

primarily a factor of knowledge of information resource 

utilization and time required to research difficult 
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questions. Realistically, however, we must realize that 

not all pharmacy departments enjoy the support of a DIC 

and yet do provide drug information services to their 

institutions. In a recent national audit of DICs, 

Dombrowski and Visconti (1985) found that, in general, 

clinical pharmacy services were provided with greater 

frequency in hospitals with DICs compared to representative 

hospitals. 

According to Stolar (1985), as well as the Lilly 

Hospital Pharmacy Survey (Deiner,1986), the most widely 

provided clinical pharmacy service is monitoring of drug 

therapy. This is not surprising considering the ready 

adaptability of this service in any institution providing 

unit dose drug distribution. In fact, the Lilly survey 

reported that, in 1985, 96.5% of all survey respondents 

were monitoring patient profiles on a daily basis. 

Performing drug therapy monitoring must include a review of 

the patient's medical record for correct drug, dosage and 

route; a check for clinically significant drug interactions 

and side effects and a consultation with the prescriber when 

indicated. Particular variations of drug therapy monitoring 

are target drug or target disease programs which key in on 

specific therapeutic agents or drug therapy of a specific 

disease state in order to increase their impact. 

A natural extension of drug therapy monitoring is a 

formal drug use review (DUR) service. Through drug 
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monitoring, general prescribing trends can be detected and 

examined in order to determine which therapeutic agents or 

categories of agents require closer review of their 

prescribing. Then, retrospective, concurrent or prospective 

DUR can be performed to determine if the prescribed drug was 

indicated, if the dosage and route of administration were 

appropriate, if proper monitoring parameters were utilized, 

etc. DUR is usually performed on antibiotics and other 

relatively expensive categories of drugs as well as drugs 

with high potential for serious adverse effects. 

One of the major steps in DUR is the educational phase 

in which prescribers are informed of results of the review 

and ways to correct detected deficiencies. Education 

programs, as a clinical pharmacy service, are also 

conducted separately from DURs. There is a high prevalence 

of pharmacy conducted inservice education--it being provided 

by greater than 85% of hospitals responding to Lilly's 

Hospital Pharmacy Survey (Deiner,1986). These might include 

physician education on the relative costs of alternate drug 

therapies, patient education for home therapy, participating 

in nursing conferences or providing further education to 

other pharmacy staffmembers . 

Pharmacokinetic monitoring is a clinical pharmacy 

activity that has enjoyed a more than fivefold increase in 

incidence (up from 6.2% in 1978 to 32% in 1985) in recent 

years according to the Lilly survey (Deiner,1986). Stolar, 
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however, found a more conservative prevalence of this 

service in 1985 of 20.3-25.9% of hospitals which he 

surveyed. This service generally provides drug dosage 

recommendations based upon serum drug determinations and 

pharmacokinetic calculations, considering the patient's 

clinical condition. It may be provided for all or only 

selected patients on aminoglycoside antibiotics, 

theophylline products, digita 1is-g1ycosides, anti-arrhythmic 

agents, or anti-convulsive drugs, etc. depending on the 

service's objectives. 

Some pharmacists performing pharmacokinetic 

monitoring will also ensure the serum specimens are obtained 

at appropriate times or personally draw them as well as 

guarantee accurate drug administration. Because of the 

critical nature of this service, an institution may elect to 

verify the competency of its pharmacists performing these 

functions through a testing and certification mechanism 

(Zarowitz and Russe11,1985). 

Pharmacists responding to cardiopulmonary resuscitation 

(CPR) attempts and pharmacists on total parenteral nutrition 

(TPN) teams are two additional examples of clinical pharmacy 

services exhibiting increasing popularity. In TPN, many of 

the traditional elements of pharmaceutical compounding are 

combined with the clinical assessment of the patient, making 

this a natural area of pharmacist involvement. Pharmacist 

participation in CPR attempts may include preparation of 
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medications, setting up and operation of intravenous 

infusion pumps, providing drug information and maintaining a 

record of medications and amounts administered. 

Three clinical pharmacy services which have not 

experienced widespread implementation in institutions are 

taking of patient medication histories, making rounds with 

physicians, and pharmacist administration of drugs to 

patients (Stolar, 1985 ; Deiner , 1986). However, in specific 

settings such as university teaching or other large 

hospitals, rounding and drug administration appear to be 

more prevalent (Ellinoy et al.,1984). 

Counseling of patients about their medication is a 

critical role of the pharmacist. Two particularly vital 

situations when this can occur are at the time of patient 

discharge from the hospital and upon initiation of new 

medication in an outpatient clinic. Surveys (Stolar,1985; 

Deiner, 1986) have revealed that a significant incidence of 

such counseling does occur. While some patient counseling 

services will provide these consultations for all patients, 

others do so only for select patients or medications. 

Aspects of medication usage which should be included in 

these counseling sessions include medication compliance, 

signs and symptoms of possible adverse reactions and 

toxicity and how to prevent them from occurring. 

Today, hospital clinical pharmacy services have begun 

to expand into the outpatient settings. The need for this 
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was seen a decade ago by McLeod (1976) when he envisioned 

the then relatively new group family practices as 

particularly favorable settings for clinical pharmacy 

practice to develop. Specialized outpatient clinics, such 

as oncology, are also ideal environments for a pharmacist 

to provide clinical services such as drug information, 

education and patient monitoring (Caselnova et al.,1985). 

The prevalence of clinical research in hospitals 

nationally is not known, but in a 1984 survey of clinical 

pharmacy services in Florida hospitals, 25% of respondents 

were participating in clinical research activities (Salem 

and Doering , 1985). This is consistent with the pharmacy 

literature which generally tends to promote clinical 

research as a way to contribute to the institution 

(Abramowitz and Nold,1984; Ellinoy et al.,1984; ASHP 

Statement on Clinical Functions in Institutional Pharmacy 

Practice , 1983) . While pharmacy clinical research is usually 

conceived to involve drug therapy, it can also deal with 

drug administration devices, services, etc. 

STATUS OF INSTITUTIONAL PHARMACY RESOURCES 

Most hospital pharmacies are experiencing resource 

constraints in their institutions' present economic 

environments. These constraints have come about because of 

overall financial pressures being experienced by our 

nation's hospitals. Some of the causes for these pressures 

include the increased physician supply, increased use of 
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ambulatory care and home health care vs. inpatient care, 

alternative delivery systems, new technology and prospective 

payment systems. 

A substantial impetus to reduced hospital resources is 

the increased physician supply. During the last fifteen 

years, the number of practicing physicians has increased by 

60%, without a proportionate increase in the patient 

population (McMahon,1986). This has contributed to hospital 

and medical price competition as well as to the increased 

use of ambulatory care, home health care and alternative 

delivery systems. 

With so many physicians competing for a limited number 

of hospital staff positions, many realized they could 

perform and charge directly for numerous formerly inpatient 

procedures in their offices and clinics instead of having 

the patient admitted to, and charged by, the hospital. 

Black reported in 1985 that one of the hospital's more 

profitable services, i.e., surgery, was then available in 

outpatient settings for up to 40% of all surgical 

procedures. Additionally, many ambulatory care centers now 

exist which provide care for minor emergencies, injuries and 

illness. 

As a further result of competition and pressures to 

reduce medical costs, home health care has come into greater 

prevalence. Home health care is usually provided to the 

chronically ill and elderly patients who do not require the 
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more intense monitoring provided in the inpatient setting, 

often following discharge from the hospital. It is a 

rapidly growing segment of health care and is provided by 

37.9-44.9% (100% confidence limits) of hospitals according 

to a 1985 survey (Stolar,1985). 

Another significant impact of the increased supply of 

physicians is seen in the rapid growth of alternative 

delivery systems such as health maintenance organizations 

(HMOs) and preferred provider organizations (PPOs). These 

two organizations differ in their concepts. An HMO is a 

health-care plan that provides comprehensive health care 

services for a fixed monthly payment. A PPO is a group of 

physicians or hospitals which agree to provide medical 

services to a company's employees on a fee-for-service rate 

with a specified discount. Because of the large patient 

enrollment in these organizations, hospitals negotiate with 

them in order to maintain their patient base in light of the 

increased competition and the emphasis on reduced inpatient 

use . 

Expanding technology has also had a financial impact on 

hospitals (Enright, 1982 ; Smith, 1983; Brodie and Smith, 1985). 

With the advent of computer tomography, magnetic resonance 

imaging, bioelectronics, management information systems, 

etc. hospitals are continually experiencing pressures from 

its various departments to upgrade technologically to keep 

pace with the new developments. These new technologies have 
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substantial merit because of their ability to improve 

patient care. However, to adopt them requires considerable 

outlays of capital by the hospital. How rapidly the 

hospital administration decides to implement and fund these 

new technological advancements will surely have an influence 

on resource allocations for all hospital departments, 

including pharmacy. 

The advancement of the prospective payment system, 

notably Medicare's Diagnosis Related Groups (DRGs) in 1983, 

has surely had a tremendous effect on hospital resources as 

well. Under the DRG system, a hospital is reimbursed for a 

Medicare patient's treatment based on a fixed prospective 

amount for that particular diagnosis, without regard to the 

hospital's actual costs. Any amount of payment above the 

hospital's cost for treating the patient is retained as 

profit and conversely, the hospital assumes a loss if the 

payment amount is insufficient to cover the hospital's 

costs. A mechanism does exist to offer some additional 

payment to the hospital for "outlying" patients whose care 

expenses are significantly higher than the rate paid for 

that particular DRG, though only a small percentage 

of patients qualify as "outliers". Because Medicare 

payments represent a significant portion of average hospital 

revenue, DRGs quickly forced hospitals to place great 

concern on the cost of treating their patients. Suddenly, 

increased quality of care and revenue generation were no 
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longer the only key players in the hospital decision-making 

process. If hospitals were going to survive they had to 

make decisions within the reality that they must treat and 

discharge patients in as efficient a manner as possible. 

As unfortunate as DRGs may seem, they may not be the 

end of the government's attempts to reduce Medicare costs. 

Curtiss (1984) points out, quite convincingly, that DRGs may 

soon be replaced by a capitation payment system. Under this 

arrangement, an organization such as an HMO, PPO or a 

hospital will provide specified health care services to 

designated patients for a predetermined amount per enrollee, 

regardless of the amount of medical care that patient 

requires during the contract period. This system could be 

utilized in Medicare as well as other identifiable patient 

groups. In a capitation payment system there will be 

significant financial pressure to control hospital 

admissions, length of stay and the use of ancillary 

services, including pharmacy. 

Hospital pharmacy resources are becoming more 

restricted. This has come about because of the progressive 

limitation of hospital resources due to the effects of the 

increased supply of physicians, HMOs, PPOs , new technology, 

DRGs and prospective payment systems. In order to maintain 

their professional role in the hospital, pharmacy 

departments must implement viable clinical services which 

increase drug use efficiency and control. To ensure that 
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the appropriate clinical services are selected for 

implementation at the individual hospital level, it is 

necessary that the pharmacy director utilize a suitable 

decision-making process to make these vital determinations. 

THE DECI SON-MAKING PROCESS 

As alluded to previously, numerous explanations have 

been given for a suitable decision-making process. While 

these various versions are not identical, they do have some 

similarities . 

Emory and Niland (1968) differentiate between 

programmed and nonprogrammed decision situations. The 

relatively simple programmed decision situations are of a 

repetitive nature and are solved by the use of habits of 

response, standard operating procedures, and other routine 

procedures. In contrast, the nonprogrammed decision 

situation is unstructured, ill-defined, and complex. It is 

often an infrequent type of situation calling for a response 

different from others given in the past. 

The authors described a generalized decision-making 

structure to utilize in nonprogrammed decision situations. 

It consists of five steps: (1) identify the problem (2) 

specify conditions for solution (3) determine a tentative 

solution (4) evaluate the solution and (5) make the 

decisi on. 

Simon (1977) described the decision-making process as 

being a series of four phases: (1) the intelligence phase 



4 2  

in which one finds conditions calling for a decision (2) the 

design phase which involves inventing, developing and 

analyzing possible courses of action (3) the choice phase in 

which a course of action is selected, and (4) the review 

phase in which one assesses past choices. 

As previously mentioned, Newman (1971) defined the 

decision-making process as consisting of five steps: (1) 

recognition of a situation that requires a decision (2) 

identification and development of alternative courses of 

action (3) evaluation of the alternatives (4) choosing one 

of the alternatives, and (5) implementing the selected 

course of action. 

On the basis of interviews with over 2000 managers and 

other decision-makers from the carpet industry, Archer 

(1980) described a nine-phase decision-making process: 

(1) monitor the decision environment to detect internal or 

external factors that could affect the manager's area of 

responsibility 

(2) define the decision problem or situation 

(3) specify the decision objectives to identify what you 

expect to achieve 

(4) diagnose the decision problem or situation to detect its 

cause 

(5) develop alternative solutions or courses of action 

(6) establish the appropriate methodology or criteria for 

appraising alternatives 
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(7) appraise alternate solutions or courses of action by 

the established criteria or methodology 

(8) choose the best alternative solution or course of 

action, and 

(9) implement the best alternative solution or course of 

acti on. 

As can be seen, there is a wide range of detail in 

describing the decision-making process. While Archer's 

description of the process is the most complete of those 

described here, it includes many of the components 

identified by others. For the purpose of the current study 

on the decision-making activities of hospital pharmacy 

directors, the decision process is followed from the stage 

where alternative clinical pharmacy services have already 

been identified to the final stage of implementation of the 

best alternative. 

CRITERIA FOR EVALUATING A CLINICAL PHARMACY SERVICE 

Smith (1983) described the importance of defining 

services to be provided when implementing a clinical 

pharmacy program. This task must be done by the pharmacy 

staff, with primary responsibility resting on the pharmacy 

director. He specified that the definition is to include 

each clinical activity to be provided by pharmacists, as 

well as the benefits anticipated for patients, physicians 

and nurses. 
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Some appropriate criteria for deciding to implement a 

new clinical pharmacy service or to continue an existing one 

include: whether the service is cost-justified to the 

hospital, whether the service generates revenue for the 

hospital, whether the service reduces the hospital's costs; 

whether the service is supported by the pharmacy staff, 

medical staff, nursing staff or administration; whether the 

pharmacy has the personnel and training to provide the 

service, whether the service is needed to support other 

pharmacy services, whether the service meets accreditation 

standards, whether the service improves patient care, amount 

of capital expenditures required for start-up of the 

service, and timing of the request for service 

implementation (Schneider,1981; Abramowitz and Nold,1984; 

Williams,1984; Miller,1985). More than one of these 

criteria should be satisfied before a new service is 

approved. No longer is it likely to implement a new 

clinical service solely because a current staffmember has 

the capability or experience, because the service is 

supported by the medical staff or because the service will 

increase the quality of patient care. Admittedly, each 

hospital has its own unique needs and goals, but the same 

criteria need to be assessed in all settings. 

Based upon the current literature, the most commonly 

used criterion for deciding which clinical pharmacy services 

to implement and/or continue is whether the proposed service 
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is cost-justified to the hospital or not. This is 

consistent with limited fiscal resources in this era of 

economic austerity being experienced by hospitals. A 

clinical service is considered to be cost-justified to the 

hospital if it generates revenue in excess of the hospital's 

costs or if it reduces the hospital's costs sufficiently to 

exceed the cost of the service. In combination with 

satisfying other positive aspects, this criterion can be 

highly instrumental in gaining approval for a clinical 

service. 

Another of the criteria mentioned above which is used 

to decide on the implementation or continuation of a 

clinical service is whether or not the service is needed to 

support other pharmacy services. You will recall earlier in 

the discussion of drug information centers (DICs) that the 

DIC, or other source for drug information, is a tremendous 

support to other clinical pharmacy services. Smith (1983) 

argues that a centralized drug information service is a 

necessity to support and extend pharmacists' clinical 

services. Likewise, Miller (1985) states pharmacy should 

further develop drug information services to provide support 

for clinical services as well as support for the hospital 

Pharmacy & Therapeutics committee and other patient care 

committees. There are alternatives for smaller hospitals 

who can not financially justify the existence of a full-
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fledged drug information center, such as contracting with a 

DIC for drug information services (Chase , 1984) . 

In an institution with a proportionately high 

percentage of patients under a fee-for-service system, vs. a 

prospective payment system, a pharmacy director may decide, 

in part, to implement a clinical service because it 

generates revenue. Kelly and Seaver (1981) proposed that, 

in that type of payment environment, clinical services 

should be concentrated in those areas with the greatest 

potential for reimbursement. An example of a clinical 

service which is a good candidate for a pharmacy to attempt 

to obtain reimbursement is pharmacokinetic consultations. 

Directors of pharmacy are advised to consult the ASHP 

guidelines for implementing and obtaining compensation for 

clinical services by pharmacists (1985) when planning 

services with this basis in mind. 

Regardless of the predominant type of patient 

reimbursement system a hospital is experiencing, any 

clinical pharmacy service that reduces the hospital's costs 

should be looked upon favorably. Abramowitz and Nold 

identify physician education, monitoring of drug therapy 

(via target drug and target disease programs), pharmacist 

participation on TPN teams, patient training programs for 

home care, pharmacokinetic consultations, drug information 

centers, pharmacists in clinics, and research as examples of 
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clinical pharmacy services that can produce cost savings 

(Abramowitz,1984; Abramowitz and Nold,1984). 

There appears to be general agreement with the proposal 

that in order for a clinical service to be successful, it 

should have, the support of the pharmacy, medical and nursing 

staffs, as well as the hospital administration (Smith, 1983 ; 

Williams , 1984; Ellinoy et al., 1984 ; Pierpaoli et al., 1986). 

Thus, these can be very important criteria in deciding which 

clinical services to implement and/or continue to provide. 

Other criteria used for decision-making regarding which 

clinical services to provide include whether the service 

will improve patient care and whether the pharmacy has the 

people and training to provide the service. Quality of 

patient care may be improved by decreasing drug-induced 

complications, increasing the effectiveness of drug therapy, 

or decreasing length of patient stay. As mentioned 

previously, in this period of reduced hospital resources, 

neither of these criteria standing alone can be used to 

justify a clinical service. However, when in combination 

with other appropriate factors they can be advantageous. 

A further criterion for consideration when deciding 

which clinical services to implement and/or continue is if 

the service is required in order to meet the Joint 

Commission on Accreditation of Hospitals (JCAH) 

accreditation standards. Certainly this is of major concern 

for both the pharmacy and the institution. 
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When making a decision about which of alternative 

clinical pharmacy services to implement, the pharmacy 

director must contemplate the amount of capital expenditures 

required for start-up of each option being considered. These 

expenditures may include expenses for personnel salaries 

and benefits, equipment costs, expenses for facility 

renovations or additions, and cost of supplies and materials 

(McAllister and Lind1ey,1983). Services which have a 

relatively high capital expenditure requirement to initiate 

them require favorable ratings against other decision-making 

criteria in order to receive a high priority for 

implementati on. 

If the director of pharmacy decides to implement a 

service which has a comparatively high implementation cost, 

the timing of the implementation request to the 

institutional approving official is very important. Both 

the present and the anticipated future financial status of 

the hospital will directly affect the timing of such 

requests (Wi11iams,1984). It may well prove self-defeating 

to submit a request to begin a certain clinical pharmacy 

service when it is known that funding is scarce and the 

request will be competing with numerous services from other 

departments. 
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DECISION-MAKING METHODOLOGIES 
USED IN DETERMINING CLINICAL PHARMACY SERVICES 

A review of the literature indicates that decision

making methodologies which would be applicable to decision

making by directors of pharmacy in determining clinical 

pharmacy services include: cost-benefit analysis, cost-

effectiveness analysis, break-even analysis, return on 

investment, surveys, needs assessment, strategic planning, 

goal attainment, decision analysis, multiattribute utility 

analysis, and intuition. Each of these methods will be 

discussed. 

Three methods which may be used to determine if a 

clinical pharmacy service is cost-justified to the hospital 

are return on investment, application of the principles of 

break-even analysis, and cost-benefit analysis (CBA). 

Recall from the definition given earlier that a hospital 

deems a service to be cost-justified if it generates revenue 

in excess of the hospital's costs or it reduces the 

hospital's costs sufficiently to exceed cost of the service. 

Return on investment is the desired or specified 

earnings, as a percentage of investment, that will accrue 

over a period of time as a result of the productive activity 

created by the investment (Cornell,1980). This economic 

decision-making tool can be used to determine if a clinical 

service is cost-justified by comparing the revenue generated 
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by the service to the cost of service implementation and 

maintenance. 

Caselnova et al. (1985) describe the use of principles 

of break-even analysis and differential accounting to 

justify clinical pharmacy services in an outpatient clinic. 

In break-even analysis, the volume of patient visits at 

which revenues are equal to costs is identified as the 

break-even point. Revenue from patient visits beyond the 

break-even point is profit and cost-justifies the clinical 

services. 

Bootraan, McGhan, and Schoendelmeyer (1982) describe CBA 

as a technique for choosing among various outcome objectives 

so limited resources can be used most effectively. 

Foregoing the mechanics of the procedure, the end result of 

CBA is a benefit:cost ratio which compares dollars of 

benefits to dollars of costs for each particular program. 

If a ratio is greater than one, the service is cost-

justified. A choice between programs is then made based on 

which service will give the maximum return on investment. 

Related to CBA is cost-effectiveness analysis (CEA). 

CEA is a technique for choosing among alternative programs, 

procedures or methods to accomplish a specific outcome 

objective by determining which alternative accomplishes the 

objective at minimum cost (Bootman, McGhan, and 

Schoendelmeyer;1982). One application of this technique 

would be in deciding the most cost-effective way to provide 
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a specific clinical service/function. Another way of 

utilizing the method might be in deciding which of several 

alternative clinical pharmacy services would improve patient 

care by suitably decreasing length of patient stay, at the 

least cost. 

When planning new services or when evaluating existing 

ones, program support by pharmacy, medical and nursing 

staffs and the hospital administration, or lack of it, can 

be determined by various methods such as surveys, needs 

assessment or strategic planning. The survey method may be 

formal or informal. In the informal method one may simply 

ask the institutional administrator or other approving 

official what they will consider as proof that a particular 

clinical service should be implemented. Similarly, pharmacy 

staff members may be advised of plans for a new clinical 

service and asked of their opinion on it. This information 

can certainly serve to concentrate one's efforts where they 

will be most fruitful. Both needs assessment and strategic 

planning will be discussed further. 

Needs assessment is a process by which needs are 

identified and a decision is reached as to which need 

deserves the highest priority. Satcher, Kosecoff and Fink 

developed a needs assessment strategy that defines needed 

services as "program objectives that are considered to be 

important, that are not currently available, and that can 

be feasibly implemented" (Kosecoff and Fink,1981). Thus, it 
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seems to be suitable for determining clinical pharmacy 

services, whether done by an individual or a group. The 

assessment is usually performed by a number of raters which 

should have a diversity of viewpoints such as a group of 

pharmacists, physicians, nurses and health care 

administrators. These evaluators then proceed through the 

following steps: (1) develop a list of potential services 

(2) determine which services deserve the most attention (3) 

assess the availability of these services (4) collect any 

additional information needed and (5) determine services for 

implementation. 

Another method of determining the support of the 

institution's medical, nursing and administrative personnel 

for clinical services is strategic planning. Maddrell 

(1983) defines it as the process by which an organization 

selects its future goals and develops the strategy with 

which to achieve them. Unlike needs assessment, strategic 

planning may extend out over a five year period and includes 

an implementation plan for projected services. Such a plan 

should be constructed by the pharmacy department as well as 

the institution. The strategic planning process for the 

hospital can be described by four component operations 

(Maddrell,1983). First, evaluate the institution's current 

strengths, weaknesses, opportunities and threats. 

Secondly, develop a mission statement for the institution. 

Thirdly, identify achievable goals. Lastly, determine 
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strategies to realize the specified goals. If the pharmacy 

department gets involved in the institution's strategic 

planning process, it will have the necessary guidance to 

perform planning of clinical and distributive services for 

its own department. Here it is vital that the pharmacy's 

plan be consistent with the goals of the institution. 

When faced with the dilemma of having to eliminate a 

clinical pharmacy service, the pharmacy director may elect 

to conduct a measurement of goal attainment for those 

services being considered for discontinuation. Goal 

attainment is determined by comparing the actual level of 

functioning of a service with its original goals and 

objectives (Kirusek, Lund, and Larsen; 1982). Kirusek et 

al. described the application of Goal Attainment Scaling, a 

form of goal-oriented evaluation, to the assessment of a 

clinical pharmacy service. In using this technique, a goal 

attainment score is obtained for each service being 

evaluated, which allows them to be compared on achieving the 

goals measured. 

Einarson, McGhan, and Bootman (1985) described decision 

analysis as applied to pharmacy practice. They concluded 

that it is a valuable tool to use when deciding between 

alternative choices in both clinical and management 

decisions, in cases where uncertainty is involved. In 

decision-making utilizing decision analysis, alternatives 

are expressed as a mathematical function of probability and 
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utility values with the best choice being the one with the 

greatest expected utility. 

Multiattribute utility analysis (MAUA) is a major form 

of decision analysis (Ulvila and Brown,1982). It has been 

used as an approach to aid government decision makers in 

deciding between uncertain alternatives, and is also used in 

the business field. MAUA is useful in decision-making 

situations where there is no clear choice between 

alternatives, multiple factors bear on the decision and some 

of the factors are difficult to quantify. In this analysis, 

alternatives are expressed as a mathematical function of 

attribute preference weights and utility values with the 

best alternative being the one with the greatest overall 

utility. MAUA'S strengths are that it allows the decision 

maker to indicate those factors which affect the choice, to 

make trade-offs among them and to conclude with an 

objective determination of the best alternative. 

Finally, hospital pharmacy directors may elect to use 

their intuition as a method of deciding which of alternative 

clinical pharmacy services to implement and/or continue to 

provide. As Cornell (1980) states, intuition is not an 

analytical process. Neither is it merely guesswork. In the 

use of intuition to make a decision, careful consideration 

is first given to the structure of the decision situation 

and its consequences, then the best instinctive guess is 

made. Furthermore, Cornell notes that for this decision-
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making process to be more than simple quesswork, the 

intuitive decision-maker often has experience on his/her 

side, or has sufficient knowledge of the decision situation, 

and has a sincere desire to choose the best alternative. 

CONCLUSIONS 

This chapter serves to provide the basis upon which the 

study is founded. A review was done of clinical pharmacy 

services/functions which are currently being provided in 

U.S. hospitals. Also discussed were some of the factors 

which have had the effect of constricting institutional 

pharmacy resources, leading to a limitation on the number of 

clinical services/functions a pharmacy can provide. 

The decision-making process which a manager performs 

when arriving at a decision was defined. Two elements of 

that process were expounded upon as they pertain to this 

study. The first element was the goals the pharmacy 

director may consider when deciding which of alternative 

clinical pharmacy services/ functions to implement and/or 

continue to provide. The second was the decision-making 

methodologies used in evaluating those goals to arrive at 

the decision. 

Because the financial resources of hospital pharmacy 

departments are shrinking, one can not reasonably expect 

clinical pharmacy services to exist in unlimited numbers. 

Therefore, directors of pharmacy must consciously consider 

and evaluate all applicable aspects of a clinical service 
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before reaching a decision such as to implement, continue or 

discontinue it. 

Research is needed, on a nationwide basis, to determine 

the decision-making activities of hospital pharmacy 

directors as it relates to decisions regarding the 

implementation and/or continuation of clinical services. 

Relationships between these decision-making activities and 

the number of clinical pharmacy services provided, as well 

as those implemented by the present director, and the rated 

quality of those services must be identified. That 

information should be of substantial utility in expanding 

and improving clinical pharmacy services. 



CHAPTER 3 

METHODOLOGY 

A survey questionnaire, with cover letter explaining 

its purpose, was utilized to obtain data to accomplish the 

objectives and test the hypotheses. The research objectives 

were to determine: 

(1) Institutional characteristics as to how many hospital 

beds are in the institution and the occupancy rate, type of 

hospital ownership, if the institution is a teaching 

hospital affiliated with a university medical school, the 

number of technicians per pharmacist on the pharmacy 

department staff, the number of occupied hospital beds per 

pharmacist, if the pharmacy provides unit dose drug 

distribution and intravenous admixture service, and the 

degree of decentralization of the pharmacy department's 

services 

(2) Hospital pharmacy director demographics regarding 

educational degree(s) earned, length of time in current 

position as pharmacy director, and total years of experience 

as a hospital pharmacy director 

(3) Which clinical pharmacy services/functtons the 

pharmacies are providing 

(4) Which clinical pharmacy services/functions have been 

implemented by the current pharmacy director 

5 7  
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(5) The quality of the clinical pharmacy services being 

pr ovided 

(6) The more prevalent goals considered by directors of 

institutional pharmacy in deciding which clinical pharmacy 

services/functions to implement and/or continue 

(7) Directors' ratings of importance of selected goals 

which can be considered in deciding which clinical 

pharmacy services/functions to implement and/or continue 

(8) The more prevalent decision-making methodologies used 

by pharmacy directors in evaluating these goals to decide 

which clinical pharmacy services/functions to implement 

and/or continue 

(9) Directors' ratings of usefulness of selected decision

making methodologies which can be used to decide which 

clinical services/functions to implement and/or continue. 

SUBJECTS 

The population surveyed was directors of pharmacy 

practicing in general, short-term United States hospitals 

with 100 or more beds. The sampling frame used in this 

study was those hospitals listed in the 1986 edition of 

Hospital Statistics. According to this American Hospital 

Association publication, the defined population numbered 

approximately 3400 hospital directors. Hospitals with less 

than 100 beds were not surveyed because many of these 

hospitals may not employ a pharmacy director on a full-time 

basis. 
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Krejcie and Morgan (1970) have described a formula for 

determining sample size required to be representative of any 

defined population. Using the formula, a sample size of 346 

was required for the desired confidence level of .05. 

Assuming a 60% response rate, a random sample of 577 

directors of pharmacy was selected from the population 

identified in Hospital Statistics. 

PILOT STUDY SURVEY INSTRUMENT 

The pilot study survey instrument (see Appendix A) 

consisted of four sections. The first section was composed 

of two components. In the first component, respondents were 

to indicate, from a listing of twelve clinical pharmacy 

services, the one statement that best described the current 

status of that service/function within their pharmacy. 

Response options were: (1) not currently provided, (2) 

implemented under previous director and currently provided, 

and (3) implemented under my direction and currently 

provided. Both the second and third response options 

included the measurement of clinical services which would 

have been continued by the pharmacy director in the event 

that it had been necessary to curtail a clinical service. 

The third response option provided a measure of the number 

of clinical services which a pharmacy director had made the 

decision to implement. 

The second component of the first section of the survey 

instrument was a six-point Likert scale of the quality of 



6 0  

the clinical service/function being provided. The scale was 

numbered from one to six, with corresponding descriptions of 

"very low" to "very high" quality, respectively. Quality 

was defined as the extent to which that clinical pharmacy 

service/function contributes to the valued outcomes of 

improved patient care and cost-efficient health care 

delivery at the respondent's institution. Consequently, 

only those clinical services currently being provided were 

to be given a quality rating. 

The second section of the instrument also consisted of 

two components. The first component was a listing of 14 

criteria which hospital pharmacy directors may consider when 

deciding which clinical services/functions their pharmacy 

will implement and/or continue to provide. Respondents were 

to indicate the criteria, from the list, which they 

consciously consider when making these decisions. There was 

also a space included where a respondent could write in an 

additional criterion which was not included in the listing 

pr ovided. 

In the second component of this section, respondents 

were to rate the importance of each criterion listed. The 

rating scale was a six-point Likert scale, numbered from one 

to six, with corresponding descriptors of "very low" to 

"very high" importance, respectively. Respondents were to 

provide an importance rating for each criterion, regardless 
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of whether they considered it in their decision-making 

activity. 

The third section of the survey instrument was 

similarly composed of two portions. The first portion 

consisted of a listing of 11 decision-making methodologies 

which hospital pharmacy directors may employ in evaluating 

applicable criteria to decide which clinical pharmacy 

services/functions to implement and/or continue to provide. 

The respondents were directed to indicate which 

methodologies they utilize when making this type of 

decision. Space was allowed for respondents to write in a 

methodology which they use that was not in the list 

pr ov ided . 

The second portion of the third section consisted of a 

rating scale of the usefulness of each decision-making 

methodology listed. Again, a six-point Likert scale was 

utilized, numbered from one to six, with corresponding 

descriptors of "very low" to "very high" usefulness, 

respectively. Respondents were directed to indicate a 

usefulness rating for each methodology listed, regardless of 

whether they had used it. 

The final section of the survey questionnaire consisted 

of nine questions regarding characteristics of the hospital 

and the pharmacy department, the demographics of the 

pharmacy director, and the time required to complete the 

survey. 
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PRETESTING THE INSTRUMENT 

Prior to conducting the pilot study, the proposed 

survey instrument was reviewed for content validity by eight 

departmental graduate students and professors as well as a 

local assistant director of hospital pharmacy. Their 

constructive criticisms regarding the clarity, potential 

problems, and completion time for the survey instrument were 

used to revise the form before conducting the pilot study. 

Pilot testing of the survey questionnaire was done 

utilizing 50 randomly selected directors of hospital 

pharmacy from the national population previously described. 

In the pilot test, three mailings were done. The initial 

survey questionnaire, with cover letter, and a postage-paid 

return envelope were mailed on day one, June 9, 1987. A 

reminder/thank you postcard was mailed to all those surveyed 

on day eight, June 16, 1987. Lastly, a duplicate 

questionnaire, with revised cover letter, and a postage-paid 

return envelope were mailed to all nonrespondents on day 19, 

June 26 , 1987 . 

Identifying code numbers were placed on the survey 

forms to monitor responders. All mailings were sent via 

first class mail and addressed to the institution's director 

of pharmacy. Copies of the cover letters and postcard 

correspondence used in the pilot study are included in 

Appendix B. Collection of data for the pilot study was 

terminated after four weeks, on July 7, 1987. 
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At the termination of the pilot study, the response 

rate was 56.0 %. Although this was lower than the targeted 

60% response rate, it was felt that an additional follow-up 

letter to nonrespondents and a longer data collection period 

would increase the response rate to over 60%. 

Cronbach's alpha was calculated for each of the three 

rating scales corresponding to the first three sections of 

the survey instrument to determine the instrument's 

reliability (Nelson, 1981). The coefficient alpha for the 

quality rating of the clinical pharmacy services/functions 

currently provided was 0.832. This calculation was based 

on pairwise correlations between quality ratings of those 

services/functions currently provided by the pharmacy 

departments of the respondents. 

The coefficient alpha for the importance rating of the 

criteria listed in section two of the instrument was 0.634. 

This coefficient was based on pairwise correlations between 

all 14 criteria as rated by the respondents. The final 

coefficient alpha was determined for the usefulness rating 

of the methodologies listed in the third section of the 

survey instrument. Its value was 0.754, based on pairwise 

correlations between all 11 methodologies rated by the 

respondents. 

The validity of the survey instrument was evaluated 

through a test of its face validity. This was done by a 

review of the instrument by eight pharmacists consisting of 
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graduate students, professors and an assistant pharmacy 

director. Their appraisals of the survey form served to 

support its validity as a tool to measure the constructs 

being assessed . 

The purpose of the pilot study was to detect any 

problems with the study design and survey instrument prior 

to conducting the final study. The results from the pilot 

study were analyzed and used in making further revisions to 

the survey form. These results are presented in Appendix C. 

MODIFICATIONS TO THE SURVEY INSTRUMENT 

The results of the pilot study suggested that the study 

design and a slightly modified survey instrument would be 

useful in the survey of a sample large enough to be 

representative of the population concerned. Based on 

comments provided by the respondents, as well as on results 

received, several changes were made to the survey 

ins trument. 

In section one of the instrument, changes were made in 

the descriptions of two of the clinical pharmacy 

services/functions listed. In item 2, "Drug Information 

Service" was changed to "Formal Drug Information Service" 

for clarification. Likewise, in item 12, "Conducting 

Clinical Drug Research" was changed to "Participating in 

Clinical Drug Research". 

In the first component of the second section of the 

survey instrument is where the greatest change was made. 
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Recall that in the pilot survey version of the form, this 

portion consisted of a listing of 14 criteria which hospital 

pharmacy directors may consider when deciding which clinical 

services/functions their pharmacy will implement and/or 

continue to provide. Survey participants were to indicate 

those criteria which they consciously consider in making 

these decisions. 

As can be seen in Appendix C, Table 2, of the results 

from the pilot study survey, there was very little variance 

between respondents in the number of these criteria 

considered. Thus, this variable did not appear to be of 

value in predicting the three dependent variables. Because 

of this, it was decided to measure this component of the 

model in a different way. The 14 criteria were categorized 

into one of three groups which were general goals for a 

clinical pharmacy service to achieve. Any criteria which 

did not fall into one of the three groups was eliminated 

from the survey form. 

The first general goal was a patient-oriented goal and 

consisted of the single goal of whether the service will 

improve patient care. The second general goal was a 

financially-oriented goal. This general goal included the 

individual goals of whether the service generates revenue 

for the hospital, whether the service reduces the hospital's 

costs, and whether the service is cost-justified to the 

hospital. The final general goal was a politically-oriented 
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goal. It included the individual goals of whether the 

service has the support of the pharmacy staff, whether the 

service has the support of the medical staff, whether the 

service has the support of the nursing staff, whether the 

service has the support of administration, and whether the 

service is needed in order to meet JCAH accreditation 

standards . 

Respondents were then to indicate the one goal, from 

the goals listed, which they felt was the most important. 

This response then fell into one of the three groups of 

general goals. The type of goal considered by the pharmacy 

director to be the most important in deciding which clinical 

services to implement and/or continue was then used as an 

independent variable in the study to predict the three 

dependent variables. 

In section three of the survey form, a substantial 

number of respondents did not rate the usefulness of 

decision-making methodologies which they had not used. In 

an attempt to increase compliance with the directions 

provided, the example for this section was changed to 

reflect a rating of usefulness for the methodology which was 

checked as not being used. 

In the fourth section of the survey instrument two 

additional questions were added. This was done in an 

attempt to include additional independent variables which 

might be of value in predicting the three dependent 



6 7  

variables. The first additional question asked respondents 

to indicate the organizational structure of the pharmacy 

department's services by designating the degree of 

decentralization of services. The extent of 

decentralization was measured by directors indicating the 

appropriate point on a linear scale ranging from 0 to 100%, 

in 10% increments, where 0 = fully centralized and 100 = 

fully decentralized. 

The second additional question in this section asked 

respondents to indicate the number of pharmacist and 

technician full-time equivalents employed by the pharmacy 

department. This information allowed the construction of 

two more independent variables—the number of technicians 

per pharmacist and the number of occupied beds per 

pharmacist. 

Lastly, the final question in the pilot survey form, 

which asked how much time was required to complete the 

survey, was deleted. This question had been included only 

to assess the completion time required and gauge its impact 

as a factor in nonresponse. 

The final survey instrument, as modified, is found in 

Appendix D. 

STUDY DESIGN 

Four mailings were used, based on the recoraraendations 

of Berdie and Anderson (1974) and Dillraan (1978), at the 
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approximate intervals indicated during the eight week data 

collection period: 

(1) the initial survey questionnaire, with cover letter, and 

a postage-paid return envelope on day 1, August 18, 1987 

(2) a reminder/thank you postcard on day 8, August 25, 1987 

(3) a duplicate questionnaire, with revised cover letter, 

and a postage-paid return envelope to nonrespondents on day 

22, September 8, 1987 

(4) a final letter reminder to nonrespondents on day 36, 

September 22, 1987. 

All mailings were sent via first class mail and 

addressed to the institution's director of pharmacy. 

Identifying code numbers were placed on the survey forms to 

monitor responders. Confidentiality was guaranteed to those 

surveyed. 

Copies of the letter and postcard correspondence used 

in the final study are located in Appendix E. 

VARIABLES 

DEPENDENT 

1. Number of clinical pharmacy services provided by the 

pharmacy 

2. Number of clinical pharmacy services implemented by the 

current pharmacy director 

3. Quality of clinical pharmacy services provided by the 

pharmacy, as rated by the director (six point Likert scale) 
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INDEPENDENT 

1. Type of goal considered by directors of hospital 

pharmacy to be the most important in deciding which clinical 

pharmacy services to implement and/or continue (patient-

oriented, financially-oriented, or politically-oriented 

goal) 

2. Rated importance of each goal (six point Likert scale) 

3. Number of decision-making methodologies used by hospital 

pharmacy directors in evaluating these goals to decide which 

clinical pharmacy services to implement and/or continue 

4. Rated usefulness of individual decision-making 

methodologies (six point Likert scale) 

5. Effective hospital size (hospital bed capacity 

multiplied by occupancy rate) 

6. Educational degree(s) earned by the pharmacy director 

(Bachelor of Science, Pharm D, Masters or Doctorate) 

7. Number of years the pharmacy director has been in 

his/her current position 

8. Total years of experience as a hospital pharmacy 

d i rect or 

9. Whether or not their institution is a teaching hospital 

affiliated with a university medical school (dichotomous) 

10. Whether or not the pharmacy provides both unit dose 

drug distribution and intravenous admixture service 

(dichotomous) 
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11. Type of hospital ownership (government, federal; 

government, nonfederal; nongovernment, not for profit; 

investor-owned (for profit) 

12. Number of technicians per pharmacist on the pharmacy 

department staff 

13. Number of occupied hospital beds per pharmacist 

14. Degree (percentage) of decentralization of the pharmacy 

department's services 

DATA ANALYSIS 

The first null hypothesis stated that there was no 

correlation between the number of clinical pharmacy services 

provided by the pharmacy and quantitative demographic 

variables, as well as the number of decision-making 

methodologies used by the pharmacy director in determining 

clinical services, and the rated quality of the clinical 

services being provided. 

The second null hypothesis, similarly to the first, 

postulated that there was no correlation between the number 

of clinical pharmacy services implemented by the current 

pharmacy director and the same variables as described for 

the first null hypothesis. 

The third null hypothesis was that there was no 

correlation between the global quality of clinical pharmacy 

services currently provided and quantitative demographic 

variables, as well as the number of decision-making 
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methodologies used by the pharmacy director in determining 

clinical services. 

To test the first three null hypotheses, Pearson 

correlation coefficients between the dependent and 

independent variables, as described, will be calculated. 

The fourth null hypothesis suggested that there was no 

relationship between the type of goal considered by the 

pharmacy director to be the most important in deciding which 

clinical services to implement and/or continue and the 

study's three dependent variables, as well as the number of 

decision-making methodologies used by the pharmacy director 

in evaluating those goals. To test the hypothesis, one way 

ANOVAs will be done for each of the four variables defined 

above. As a control for possible lack, of homogeneity of 

variance or normally distributed populations, Kruskal-Wal1is 

tests will be done on variables yielding significant results 

from the ANOVA. 

The fifth null hypothesis stated that there was no 

relationship between whether the institution is a teaching 

hospital affiliated with a university medical school and the 

study's three dependent variables, as well as the type of 

goal considered to be the most important by the pharmacy 

director in deciding which clinical services to implement 

and/or continue, the rated importance of individual goals, 

the number of decision-making methodologies used by the 
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pharmacy director in evaluating those goals, and the rated 

usefulness of individual decision-making methodologies. 

To test the hypothesis, three types of statistical 

analyses will be performed. One-tailed or two-tailed 

student's t-tests, in accordance with the research 

hypothesis, will be done on the means of the quantitative 

variables described above. On those tests with significant 

results, Mann-Whitney U tests will also be done as a control 

against lack of homogeneity of variance or normally 

distributed populations. The third type of analysis to be 

done in testing the postulated differences between teaching 

hospitals affiliated with a university medical school and 

other hospitals will be a chi square of type of goal 

considered by the current director of pharmacy to be the 

most important in determining clinical services. 

The sixth null hypothesis dealt with expected 

differences between hospital pharmacies which provide both 

unit dose (UD) drug distribution and intravenous (IV) 

admixture service and other hospital pharmacies. The 

hypothesized differences were number of clinical pharmacy 

services provided, number of clinical services implemented 

by the current pharmacy director and global quality of 

clinical pharmacy services being provided. 

To test the research hypothesis one-tailed Student's t-

tests will be done on the means of each of the three 

dependent variables, comparing the two groups of hospitals. 
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As a control against possible lack of homogeneity of 

variance or normally distributed populations, Mann-Whitney U 

tests will be done on variables showing a significant t-

t es t . 

The seventh null hypothesis stated that there was no 

difference in the study's three dependent variables, the 

type of goal considered by the pharmacy director to be the 

most important in determining clinical services, the rated 

importance of individual goals, the number of decision

making methodologies used by the pharmacy director in 

evaluating those goals, nor the rated usefulness of 

individual decision-making methodologies in determining 

clinical services based on the educational degree(s) earned 

by the director of pharmacy. The educational degree 

categories will be Bachelor of Science, Pharm D, Masters and 

Doct orate. 

The first test of the hypothesis will be done via one 

way ANOVAs for each of the quantitative variables itemized 

above by the educational degree(s) earned by the pharmacy 

director. Kruskal-Wal1 is tests will also be done on the 

variables with significant ANOVA results, as a control for 

possible heterogeneity of variance or lack of normally 

distributed populations. 

To test for differences between hospital pharmacies 

having directors with a graduate level (Masters or 

Doctorate) degree and other hospital pharmacies, one-tailed 
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Student's t-tests, in accordance with the research 

hypothesis, will be done on each of the study's three 

dependent variables. As a control for possible lack of 

homogeneity of variance or normally distributed populations, 

Mann-Whitney U tests will be done on variables with 

significant t-tests. 

The final statistical analysis to be done in testing 

the seventh hypothesis will be a chi square of type of goal 

considered by the current pharmacy director to be the most 

important in determining clinical services, based on the 

degree(s) earned by him/her. 

The eighth null hypothesis dealt with theorized 

differences based on the type of hospital ownership. It 

postulated that there was no difference in the study's three 

dependent variables, the type of goal considered by the 

pharmacy director to be the most important in determining 

clinical services, the rated importance of individual goals, 

the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals, nor the rated 

usefulness of individual decision-making methodologies in 

determining clinical services based on the type of hospital 

ownership. The categories of type of hospital ownership 

will be government, federal; government, nonfederal; 

nongovernment, not for profit; and investor-owned (for 

profit). 
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As the first test of the hypothesis, one way ANOVAs 

will be done for each of the quantitative variables listed 

above, by the type of hospital ownership. To control for 

possible heterogeneity of variance or lack of normally 

distributed populations, Kruskal-Wallis tests will be done 

on all variables with significant ANOVA results. 

The last statistical analysis to be performed in 

testing the eighth hypothesis will be a chi square of type 

of goal considered by the pharmacy director to be the most 

important in determining clinical services, by the type of 

hospital ownership. 

As a comprehensive representation of the relationships 

of the individual independent variables with each of the 

study's three dependent variables, multiple regressions will 

be done. This procedure will allow the inclusion of both 

quantitative and categorical variables into one analysis 

which will reveal the existence, strength and nature of each 

independent variable's relationship with the number of 

clinical pharmacy services provided, the number of clinical 

services implemented under the current pharmacy director, as 

well as the global quality of the clinical pharmacy services 

pr ovided. 

ASSUMPTIONS 

1. That the respondent reflected true activities in the 

hospital pharmacy 
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2. That the respondent interpreted the questions as 

intended 

3. That the respondent answered all the questions, and did 

so truthfully rather than in a socially desirable manner 

4. That the sample used was representative of the 

population 

5. That the questions represented the concepts being 

measured 

6. That the questionnaire was completed by the intended 

pers on 

LIMITATIONS 

1. The results of the study are generalizable only to the 

specific population from which the sample was drawn 

(directors of pharmacy of short term, general U.S. hospitals 

with 100 or more beds, which are registered with the 

American Hospital Association) 

2. No causal relationships can be claimed between the 

variables' 



CHAPTER 4 

RESULTS 

ANALYSIS OF RESPONSE RATE 

As stated in Chapter 3, surveys were mailed to a total 

of 577 subjects to collect data for the study. Data 

collection was conducted for 56 days. During this time 

period two surveys were returned by the postal service as 

being not forwardable to the addressee's new address. At 

the termination of data collection, the gross response rate 

was 66.8 % (384/575). Of these returned surveys, 14 were 

not usable due to total or major inc oraple t i on of the 

instrument. Thus, the net response rate was 64.3 % 

(370/575). The chronology of returns is found in Table 1. 

In order to obtain a measurement of nonresponse bias, 

respondents were monitored as to when their survey forms 

were returned. Subjects whose surveys were returned by 

September 1 were categorized as early responders and 

subjects returning surveys after that date were categorized 

as late responders. This was done because late responders 

should generally tend to be similar to nonresponders. 

Nonresponse bias can then be estimated based on significant 

differences when early responders are compared to late 

responders on specific variables. 

The date which divided early and late responders was 

seven days after the mailing date of the reminder/thank you 

7 7  
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Table 1. Chronology of survey instrument returns 

Cumulative 
Number Number Cumulative 

Day Returned Returned % Returned 

l a  

2 

3 

4 

5b 

6b 

7 

8c 72 72 12.5 

9 21 93 16.2 

10 14 107 18.6 

11 42 149 25.9 

12b 149 25.9 

13b 149 25.9 

14 42 191 33.2 

15 2 193 33.6 

16 53 246 42.8 

17 8 254 44.2 

18 15 269 46.8 

19b 269 46.8 

20b 269 46.8 

21b 269 46 .8 

2 2d 9 278 48.3 
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Table 1. continued 

Cumulative 
Number Number Cumulative 

Day Returned Returned % Returned 

23 12 290 50.4 

24 1 291 50.6 

25 291 50.6 

26b 291 50 .6 

27b 291 50.6 

28 1 292 50.8 

29 12 304 52.9 

30 304 52.9 

31 14 318 55.3 

32 8 326 56.7 

33b 326 56 .7 

34b 326 56.7 

35 14 340 59.1 

36e 20 360 62.6 

37 3 363 63.1 

38 7 370 64.3 

39 2 372 64.7 

40b 372 64 .7 

41b 372 64.7 

42 372 64.7 

43 372 64.7 

44 4 376 65.4 
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Table 1. continued 

Cumulative 
Number Number Cumulative 

Day Returned Returned % Returned 

45 2 378 65.7 

46 2 380 66.1 

47b 380 66 . 1 

48b 380 66. 1 

49 380 66 . 1 

50 1 38 1 66.3 

51 1 382 66.4 

52 382 66.4 

53 2 384 66.8 

54b 384 66.8 

55b 384 66.8 

56b 384 66.8 

57 f _ 384 66.8 

a first mailing of survey form 
b denotes a Saturday, Sunday or holiday 
c postcard reminder/thank you mailing 
d second mailing of survey form to non-responders 
e final follow-up letter mailing to non-responders 
f data collection terminated 
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postcard follow-up. It was felt that responses after 

September 1 were due to follow-up mailings and not to the 

original request to participate in the survey. 

To test for nonresponse bias, as suggested by response 

trends, five variables were analyzed to detect possible 

differences between early and late responders. The 

variables were number of clinical pharmacy services provided 

by the pharmacy, number of clinical services implemented 

under the present pharmacy director, global quality of 

clinical pharmacy services provided, type of goal considered 

by the pharmacy director to be the most important in 

determining clinical pharmacy services, and number of 

decision-making methodologies used by the pharmacy director 

in evaluating those goals. 

Student's t-tests were done on each of the four 

quantitative variables described above. The results, shown 

in Table 2, reveal no significant differences between early 

and late responders on these variables 

For the categorical variable of type of goal considered 

by the pharmacy director to be the most important in 

determining clinical services, a chi square was done. Table 

3 contains the results of the analysis. Again, no 

significant difference was found between early and late 

responders at the .05 alpha level. 

Thus, there did not appear to be significant 

differences between early and late responders regarding the 
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Table 2. Student's t-tests (two-tailed) of selected 
differences between early and late responders 

Category Mean S.D. n t-value 

Number of 
services 
pr ovided 

Group 1 5.14 1.91 189 
1.217 .224 

Group 2 4.88 2.18 181 

Number of 
services 
implemented 
by present 
d ire ct or 

Group 1 3.43 2.28 189 

Group 2 3.61 2.42 181 

Number of 
dec is i on-
making 
me thodologles 
used 

Global 
quality 
of services 
p r ov ided 

.712 .477 

Group 1 6.89 2.09 187 
1.120 .263 

Group 2 6.63 2.35 180 

Group 1 4.19 .77 185 
.208 .836 

Group 2 4.17 .70 177 

Group 1 = early responders 
Group 2 = late responders 
T-values are based on pooled variance estimates 
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Table 3. Chi square of type of goal considered to be the 
most important based on early vs. late 
resp onder s 

Type of 
Goal 

Responders 
Early Late Total 

Chi 
Square 

Patient-
oriented 
goal 

96 109 
(26.7) (30.4) 

205 

Financially-
oriented 
g oal 

45 
(12.5) 

37 
(10.3) 

8 2  4.10 . 1 2 8  

Politically-
oriented 
goal 

43 
( 1 2 . 0 )  

29 
( 8 . 1 )  

72 

Total 184 175 359 

a Number (Percent) 
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study's three dependent variables and the two main 

independent variables. This also suggests that 

nonresponders may not have been significantly different 

from the respondents on these variables. 

SUMMARY OF SURVEY INSTRUMENT RESPONSES 

As described in Chapter 3, the survey instrument was 

divided into four sections. The first section of the 

instrument asked respondents to indicate which clinical 

pharmacy services were provided by the pharmacy, who had 

implemented them, and the respondents' perceived quality of 

each of the clinical services provided. These results are 

recorded in Table 4. The mean number of clinical pharmacy 

services currently provided and the mean number of clinical 

services implemented under the present director were based 

on 370 responses. Their values were 5.02 +_ 2.05 and 3.52 +_ 

2.35, respectively, with a potential range of from zero to 

12. The mean global quality rating of clinical services 

provided was 4.18 +_ 0.74, based on 362 responses on a 

Likert-type scale where 1 = very low and 6 = very high 

quality. 

In the second section of the survey instrument 

respondents were to indicate which of the listed goals they 

considered when deciding between alternative clinical 

pharmacy services as to which to implement and/or continue 

to provide. Additionally, the pharmacy directors were to 

rate the importance of each goal listed and then select the 
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Table 4. Response frequencies and quality ratings of 
clinical pharmacy services provided 

3 b c 
Clinical Pharmacy Response Frequencies ' Quality 

Service A B C Rating 

Drug use review 19 
(5.1) 

69 
( 18.7) 

282 
(76. 2) 

4.15 
(n 

+ 1 .08 
= 350) 

Professional education 
programs 

30 
(8.1) 

113 
(30.5) 

227 
(61 . 4) 

4.10 
(n 

+ 1.05 
= 338) 

Monitoring of drug 
therapy 

72 
(19.5) 

101 
(27.3) 

197 
( 53 . 2) 

4.43 
( n < 

+ 1.01 
= 298) 

Pharmacokinetic 
consultation 

198 
(53.8) 

40 
(10.9) 

130 
( 35 . 3) 

4.49 
(n < 

+ 1 . 29 
= 170) 

Pharmacist on total 
parenteral nutrition team 

206 
(55.8) 

49 
(13.3) 

114 
(30. 9) 

4.36 
( n > 

+ 1.09 
= 163) 

Formal drug information 
serv ice 

219 
(59.5) 

59 
(16.0) 

90 
( 24 . 5) 

4.32 
(n = 

+ 1.01 
= 149) 

Patient discharge 
medication counseling 

249 
(67.5) 

28 
(7.6) 

92 
(24. 9) 

3.86 
(n = 

+ 1.23 
= 120) 

Participating in clinical 
drug research 

273 
(74.0) 

31 
(8.4) 

65 
( 17 . 6) 

3.69 
( n = 

+ 1.21 
= 93) 

Responding to 
cardiopulmonary 
resuscitation attempts 

274 
(74.3) 

47 
(12.7) 

48 
(13. 0) 

4.71 
(n = 

+ 1.26 
= 95) 

Making rounds with the 
medical and nursing 
staffs 

315 
(85. 1) 

11 
(3.0) 

44 
(11. 9) 

4.04 
(n = 

+ 1.17 
= 55) 

Taking of patient 
medication histories 
upon admission 

359 
(97.0) 

7 
(1.9) 

4 
( 1 . 1) 

3.82 
(n = 

+ 1.17 
» 11) 

Administration of drugs 
to patients 

362 
(97.8) 

3 
(0.8) 

5 
( 1 . 4) 

4.88 
(n = 

+ 1.73 
• 8) 

a A = Not currently provided 
B = Implemented under previous director and currently 

pr ovided 
C = Implemented under current director and being provided 

b Number (Percent) 
c Mean + Standard Deviation; 1 = very low, 6 = very high 
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one goal which they believed to be the most important. The 

results of these responses are tabulated in Table 5. The 

mean number of goals considered was 8.50 +_ 1.14, based on 

369 responses. The potential range was from zero to nine. 

As stated in Chapter 3, a patient-oriented goal 

consisted of the single individual goal of whether the 

service will improve patient care. Financially-oriented 

goals included the three individual goals of whether the 

service generates revenue for the hospital, whether the 

service reduces the hospital's costs, and whether the 

service is cost-justified to the hospital. Politically-

oriented goals consisted of the five individual goals of 

whether the service has the support of the pharmacy staff, 

whether the service has the support of the medical staff, 

whether the service has the support of the nursing staff, 

whether the service has the support of administration, and 

whether the service is needed in order to meet JCAH 

accreditation standards. The response frequencies, and 

percentages, of each type of goal considered by the pharmacy 

director to be the most important were: patient-oriented 

goal = 205, 57.1%; financially-oriented goal = 82, 22.8%; 

and politically-oriented goal = 72, 20.1%. 

Two open-ended questions were also included in the 

second section of the instrument. The first question 

allowed respondents to indicate other goals they consider in 

making these decisions, and to rate them. The second open-
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Table 5. Response frequencies and importance ratings of 
goals for clinical pharmacy services 

Si b c 
Response Frequencies ' Importance 

Goal ABC Rating 

Whether the service will 10 360 205 5.21 _+ 0.93 
improve patient care (2.7) (97.3) (57.1) (n = 366) 

Whether the service is 
cost-justified to the 17 352 52 4.68 + 1.10 
hospital (4.6) (95.4) (14.5) (n = 364) 

Whether the service is 
needed in order to meet 
JCAH accreditation 15 355 29 4 . 90 +_ 1.17 
standards (4.1) (95.9) (8.1) (n => 366) 

Whether the service has 
the support of the 15 355 22 4.61 + 1.01 
medical staff (4.1) (95.9) (6.1) (n = 366) 

Whether the service 
reduces the hospital's 17 35 1 22 4 . 73 +_ 1.10 
costs (4.6) (95.4) (6.1) (n = 365) 

Whether the service has 
t h e s u p p o r t o f t h e  2 0  3 5 0  1 1  4 . 5 2  +  1 . 1 0  
pharmacy staff (5.4) (94.6) (3.1) (n = 365) 

Whether the service has 
the support of 10 359 8 4.83 +_ 1.01 
administration (2.7) (97.3) (2.2) (n = 368) 

Whether the service 
generates revenue for 52 3 16 8 4 .00 _+ 1.30 
the hospital (14.1) (85.9) (2.2) (n = 356) 

Whether the service has 
the support of the 25 345 2 4. 18 +_ 1.10 
nursing staff (6.8) (93.2) (0.6) (n = 362) 

a A = Goal not considered 
B = Goal considered 
C = Considered to be the most important goal 

b Number (Percent) 
c Mean + Standard Deviation; 1 = very low, 6 = very high 
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ended question asked the pharmacy directors if these 

decisions were almost always made by someone else. If yes, 

they were to specify who. The results showed 12.16 % 

(45/370) of the survey respondents indicating other goals 

which they consider. Two major themes which emerged from 

the responses were a concern for adequate staffing to 

provide the service and a desire to use the clinical service 

as a pharmacist motivator while increasing pharmacy's 

professional image. Interestingly, 12.70 % (47/370) of the 

directors responding revealed that they do not usually make 

the decisions deciding which clinical services the pharmacy 

will provide. It would appear that the hospital's 

administration and medical staff have a substantial role in 

this process. Responses are summarized in Appendix F. 

Section three of the survey form asked the pharmacy 

directors to indicate which of the listed decision-making 

methodologies they have used in deciding those clinical 

services to implement and/or continue to provide. Also, 

respondents were to indicate their rating of the usefulness 

of each methodology listed. Results are displayed in Table 

6. The mean number of decision-making methodologies used, 

based on 367 responses, was 6.76 _+ 2.22. The potential range 

was from zero to 11. Similarly to section two of the 

instrument, resppndents were allowed to write in and rate 

the usefulness of other decision-making methodologies which 

they have used in making these decisions. Only 2.70 % 



Table 6. Response frequencies and usefulness ratings of 
decision-making methodologies 

Decis i on-making Response Frequencies Usefulness'5 

Method ology Not Used Used Rating 

Strategic planning 38 330 4.52 + 0.98 
(10.3) (89.7) (n = = 351) 

Needs assessment 40 328 4.68 + 0.94 
( 10.9) (89. 1) ( n = = 350) 

Cost-effectiveness 
analysis 69 297 4 .38 + 1.02 

( 18.9) (81.1) (n = = 338) 

Cost-benefit analysis 72 294 4.37 + 1.07 
(19.7) (80.3) ( n = = 335) 

Intuition 92 276 3.67 + 1.25 
(25.0) (75.0) (n = = 322) 

Surveys 118 250 4.04 + 1.11 
(32.1) (67.9) (n = = 317) 

Return on investment 160 206 3.83 + 1.19 
(43.7) (56.3) (n = = 290) 

Goal attainment 185 184 3.80 + 1.11 
(50. 1) (49.9) (n = = 288) 

Break-even analysis 194 172 3.50 + 1.16 
(53.0) (47.0) (n = = 293) 

Decision-analysis 249 119 3.42 + 1.23 
(67.7) (32.3) ( n = = 254) 

Multiattribute utility 
analysis 332 36 2.75 + 1.16 

(90.2) (9.8) (n = 207) 

a Number (Percent) 
b Mean + Standard Deviation; 1 = very low, 6 = very high 
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(10/370) of the directors responding chose to do so. It was 

felt that nearly half of those write-in methodologies could 

be included in the 11 methodologies listed in the 

instrument. Their write-in answers are found in Appendix F. 

Tables 7 and 8 summarize responses to the demographic 

variables from the last section of the survey instrument. 

Response frequencies to the categorical variables are shown 

in Table 7. Mean values and standard deviations of the 

quantitative variables are exhibited in Table 8. 

INSTRUMENT RELIABILITY 

In order to assess the survey instrument's reliability, 

Cronbach's alpha (Nelson, 1981) was calculated for each of 

the three rating scales corresponding to the first three 

sections of the instrument. The coefficient alpha for the 

first section of the instrument was based on pairwise 

correlations between quality ratings of those 

services/functions currently provided by the pharmacy 

departments. Its value was 0.706. 

The coefficient alpha for the second section of the 

survey instrument was 0.692. This coefficient was based on 

pairwise correlations between importance ratings of the nine 

goals as rated by the respondents. The third coefficient 

alpha was calculated for the third section of the 

instrument. Its value was 0.800, based on pairwise 

correlations between usefulness ratings of the 11 decision

making methodologies rated by the pharmacy directors. 
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Table 7. Response frequencies of demographic variables 

Variable Frequency 

Type of hospital ownership 

Government, federal 21 (5.7) 

Government, nonfederal 46 (12.4) 

Nongovernment, not for profit 248 (67.0) 

Investor-owned (for profit) 55 (14.9) 

Teaching hospital affiliated with a 
university medical school? 

Yes 87 (23.6) 

No 282 (76.4) 

Unit dose (UD) drug distribution? 

Yes - 351 (94.9) 

No 19 (5.1) 

Intravenous (IV) admixture service? 

Yes 334 (90.3) 

No 36 (9.7) 

Both UD drug distribution and IV admixture 
service? 

Yes 323 (87.3) 

No 47 (12.7) 

Educational degree earned 

Bachelor of Science 225 (60.8) 

Pharm D 36 (9.7) 

Masters 105 (28.4) 

Doctorate 4 (1.1) 

a Number (Percent) 
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Table 8. Mean values of demographic variables 

Variable Mean + S.D, 

Hospital's licensed bed capacity 268 +_ 166 
(n = 368) 

Average occupancy rate 64.9 +. 14.2 
(n = 366) 

Effective hospital size 183 + 138 
(n = 365) 

Degree of decentralization of the 
pharmacy department's services 22.5 +_ 29.7 

(n = 366) 

Number of years in current position as 
the hospital's pharmacy director 7.47 7.15 

(n = 369) 

Total number of years experience as a 
hospital pharmacy director 9.32 +_ 7.65 

(n = 369) 

Number of pharmacists employed by the ^ 
pharmacy department 9.21 +_ 8.73 

(n = 368) 

Number of technicians employed by the ^ 
pharmacy department 8.78 +_ 9.25 

(n = 367) 

Number of technicians per pharmacist 1.03 0.84 
(n = 367) 

Number of occupied hospital beds per 
pharmacist 22.9 +_ 9.5 

(n = 363) 

a Percent 
b Full-time equivalents 
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HYPOTHESIS TESTING 

The survey instrument served to collect data for 

testing of the eight hypotheses described in Chapter 1. As 

previously stated, the a priori level of significance 

required to reject the null hypothesis was alpha = .05. 

Hypotheses I, II and III 

The first null hypothesis stated that there was no 

correlation between the number of clinical pharmacy services 

provided by the pharmacy and quantitative demographic 

variables, as well as the number of decision-making 

methodologies used by the pharmacy director in determining 

clinical services, and the rated quality of the clinical 

services being provided. 

The second null hypothesis, similarly to the first, 

postulated that there was no correlation between the number 

of clinical pharmacy services implemented by the current 

pharmacy director and the same variables as described for 

the first null hypothesis. 

The third null hypothesis was that there was no 

correlation between the global quality of clinical pharmacy 

services currently provided and quantitative demographic 

variables, as well as the number of decision-making 

methodologies used by the pharmacy director in determining 

clinical services. 

To test the first three null hypotheses, Pearson 

correlation coefficients between the dependent and 



9 4  

independent variables, as described, were calculated. These 

results appear in Table 9. As seen in the table, all 

correlations with the number of clinical services provided 

were significant at the .05 alpha level, with the single 

exception of number of technicians per pharmacist. However, 

only effective hospital size, number of occupied beds per 

pharmacist, and degree of decentralization of pharmacy 

services were correlations of moderate strength. 

All eight correlations with the number of clinical 

services implemented by the current pharmacy director proved 

to be significant at the .05 level. Effective hospital 

size, number of years the pharmacy director has been in 

his/her current position, and total number of years of 

experience as a hospital pharmacy director gave correlations 

of moderate strength. 

Regarding the global quality of clinical pharmacy 

services provided, only two correlations were significant at 

.the .05 alpha level, and both were of weak strength. 

Based on the above results, null Hypotheses I and II 

were rejected, and null Hypothesis III was retained. 

Therefore, notable relationships were detected between some 

of the independent variables and the number of clinical 

pharmacy services provided, as well as the number of 

clinical services implemented by the current pharmacy 

director, but not with the global quality of clinical 

pharmacy services provided. 
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Table 9. Pearson correlation coefficients between 
quantitative independent variables and the 
study's three dependent variables 

Number of 
clinical 
services 

Number of implemented Quality of 
clinical under clinical 
services present services 
provided direct or pr ov ided 

Number of decision
making methodologies 
used .145 .138 .033 

Effective hospital 
size .348 .245 .134 

Years in current 
position as pharmacy 
direct or .157 .474 .086 

Total years experience 
as pharmacy director .183 .469 .086 

Number of technicians 
per pharmacist - . 1 0 1  -.136 -  . 0 0 1  

Number of occupied 
beds per pharmacist -.287 -.194 - . 0 8 1  

Degree of 
decentralization of 
pharmacy services . 331 .177 .204 

Quality of services 
pr ovided .193 .154 1  . 0 0 0  

n = 346; 24 cases were deleted due to missing data 
Critical r for significance at alpha = .05 is .106 
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Hypothesis IV 

The fourth null hypothesis suggested that there was no 

relationship between the type of goal considered by the 

pharmacy director to be the most important in deciding which 

clinical services to implement and/or continue and the 

study's three dependent variables, as well as the number of 

decision-making methodologies used by the pharmacy director 

in evaluating those goals. 

To test the hypothesis, one way ANOVAs were done for 

each of the four variables defined above. The outcomes of 

those analyses are depicted in Table 10. As seen in the 

table, none of the ANOVA results were significant. The 

means and standard deviations of the variables for the ANOVA 

categories are shown in Table 11. 

Therefore, null Hypothesis IV was retained. No 

substantial differences were found in the number of clinical 

pharmacy services provided, number of clinical services 

implemented by the current pharmacy director, global quality 

of clinical pharmacy services provided, nor number of 

decision-making methodologies used by the pharmacy director 

in determining clinical services based on the type of goal 

considered by the pharmacy director to be the most important 

in deciding which clinical services to implement and/or 

c on t inue. 
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Table 10. One way ANOVA results by the type of goal 
considered by the pharmacy director to be the 
most important in deciding which clinical 
services to implement and/or continue 

Dependent , 
Variable df F 

Number of clinical 
services provided 

Number of clinical 
services implemented 
under current director 

Global quality of 
clinical services provided 

Number of decision-making 
methodologies used by the 
director 

356 .085 .918 

356 1.374 .254 

348 .300 .741 

353 .913 .402 

a Types of goals = patient-oriented, financially-oriented, 
politically-oriented 

b df = degrees of freedom within 
For all tests degrees of freedom between = 2 



Table 11. Means and standard deviations of selected variables by the 
type of goal considered by the pharmacy director to be the 
most important in deciding which clinical services to 
implement and/or continue 

Type of Goal 
Dependent Patient- Financially- Politically-
Variable oriented oriented oriented 

Number of clinical 5.00 +_ 1 .95 5 . 11 +_ 2. 13 5.04 +_ 2.20 
services provided (n = 205) (n = 82) (n = 72) 

Number of clinical 
services implemented 3.36 +_ 2. 30 3.63 + 2.31 3.86 2.45 
under current director (n = 205) (n = 82) (n = 72) 

Global quality3 of 4.20 + 0.71 4.14 + 0.83 4.22 + 0.73 
clinical services provided (n = 200) (n = 82) (n = 69) 

Number of decision-making 
methodologies used by the 6.81 +_ 2. 19 6.90 +_ 2.25 6 .45 + 2.20 
director (n = 204) (n = 81) (n = 71) 

a 1 = very low, 6 = very high 
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Hypothesis V 

The fifth null hypothesis stated that there was no 

relationship between whether the institution is a teaching 

hospital affiliated with a university medical school and the 

study's three dependent variables, as well as the type of 

goal considered to be the most important by the pharmacy 

director in deciding which clinical services to implement 

and/or continue, the rated importance of individual goals, 

the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals, and the rated 

usefulness of individual decision-making methodologies. 

To test the hypothesis, three types of statistical 

analyses were performed. One-tailed or two-tailed student's 

t-tests, in accordance with the research hypothesis, were 

done on the means of the quantitative variables described 

above. On those tests with significant results, Mann-

Whitney U tests were also done as a control against lack of 

homogeneity of variance or normally distributed populations. 

Standard deviations of the means, however, were not 

substantially different. Results of the one-tailed t-tests 

are found in Table 12. For the two-tailed t-tests of the 

importance and usefulness ratings of the goals and 

methodologies, respectively, only the significant results 

are included in the results table, Table 13. All other such 

t-tests of the importance ratings of the goals listed in 

Table 5 and the usefulness ratings of the decision-making 
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Table 12. Student's t-tests (one-tailed) of selected 
differences be tween pharmacy departments/ 
directors of teaching hospitals affiliated with a 
university medical school and those of other 
hospitals 

Categ ory Mean S.D. n t-value P 

Mann-
Whitney U 

P 

Number of 
services 
provided 

Group 1 

Group 2 

5.93 

4.73 

2.24 

1.90 

87 

282 
4.909 < .001 < .001 

Number of 
services 
implemented 
by present 
director 

Group 1 

Group 2 

4.51 

3.23 

2.55 • 

2.20 

87 

282 
4.567 <.001 < .001 

Number of 
decision
making 
methodologies 
used 

Group 1 

Group 2 

7.12 

6.66 

2.00 

2.28 

85 

281 
1.661 .098 .180 

G1obal 
quality 
of services 
provided 

Group 1 

Group 2 

4.28 

4.15 

.57 

.78 

83 

278 
1 .407 .160 N/A 

Group 1 3 teaching hospitals affiliated with a 
university medical school 

Group 2 * other hospitals 
X-values are based on pooled variance estimates 
N/A » not applicable 
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Table 13. Student's t-tests (two-tailed) of importance 
ratings of goals for clinical pharmacy services 
and usefulness ratings of decision-making 
methodologies used to evaluate those goals, 
between pharmacy directors of teaching 
hospitals affiliated with a university medical 
school and those of other hospitals 

Mann-
Whitney U 

Category Mean S.D. n t-value p p 

Importance 
rating of 
whether the 
service 
reduces the 
hospital' s 
c os ts 

Group 1 5.04 .94 85 
2.906 .004 .006 

Group 2 4.64 1.14 279 

Usefulness 
rating of 
intuition 

Group 1 3.94 1.11 80 
2.282 .023 .044 

Group 2 3.57 1.28 241 

Group 1 = teaching hospitals affiliated with a 
university medical school 

Group 2 = other hospitals 
T-values are based on pooled variance estimates 
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methodologies listed in Table 6 were not significant for 

this hypothesis at the a priori alpha level. 

As seen in the results table, the number of clinical 

pharmacy services provided and the number of clinical 

services implemented by the present pharmacy director were 

both significantly higher for pharmacy departments of 

teaching hospitals affiliated with a university medical 

school when compared to other hospitals. However, the 

global quality of the clinical pharmacy services provided 

and the number of decision-making methodologies used in 

determining the clinical pharmacy services to be provided 

were not significantly different. 

Only one importance rating of a goal was found to be 

significantly different between the two categories of 

hospitals. Pharmacy directors of teaching hospitals 

affiliated with a university medical school rated the 

importance of whether the service reduces the hospital's 

costs substantially higher than did directors of other 

hospitals. 

Similarly, only one usefulness rating of a decision

making methodology was significantly different between the 

two groups of hospitals. The usefulness rating of intuition 

in determining clinical pharmacy services was rated 

considerably higher by pharmacy directors of teaching 

hospitals affiliated with a university medical school as 

compared to directors of other hospitals. 
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The third type of analysis done in testing the 

postulated differences between teaching hospitals affiliated 

with a university medical school and other hospitals was a 

chi square of type of goal considered by the current 

director of pharmacy to be the most important in 

determining clinical services. It was found that there was 

no remarkable difference between the three types of goals 

when comparing these two groups of hospitals. Table 14 

contains results of the analysis. 

Thus, the first two points of this null hypothesis were 

rejected, but the remaining five points were retained. In 

summary, the number of clinical pharmacy services provided 

by the pharmacy and the number of clinical services 

implemented by the current pharmacy director were 

significantly higher for teaching hospitals affiliated with 

a university medical school vs. other hospitals. However, 

the global quality of clinical services being provided, the 

type of goal considered by the pharmacy director to be the 

most important in determining clinical services, and the 

number of decision-making methodologies used by the pharmacy 

director in determining clinical services were not 

substantially different between the two groups of hospitals 

defined above. Lastly, the importance rating of only one of 

nine individual goals and the usefulness rating of only one 

of 11 decision-making methodologies were shown to be 

significantly different at the a priori alpha level. 
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Table 14. Chi square of type of goal considered to be the 
most important by the current director of 
pharmacy between teaching hospitals affiliated 
with a university medical school and other 
hospitals 

Type of 
Teaching 
Hospital Chi 

Goal Yes No Total Square P 

Patient-
oriented 
goal 

49 
(13.7) 

155 
(43.3) 

204 

Financially-
oriented 
goal 

23 
(6.4) 

59 
( 16.5) 

82 2.85 .241 

Polit ically-
oriented 
goal 

12 
(3.4) 

60 
( 16.8) 

72 

Total 84 274 358 

a Number (Percent) 
Total percentage does not equal 100 because of rounding 
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Hypothesis VI 

The sixth null hypothesis dealt with expected 

differences between hospital pharmacies which provide both 

unit dose (UD) drug distribution and intravenous (IV) 

admixture service and other hospital pharmacies. The 

hypothesized differences were number of clinical pharmacy 

services provided, number of clinical services implemented 

by the current pharmacy director and global quality of 

clinical pharmacy services being provided. 

To test the research hypothesis one-tailed Student's t-

tests were done on the means of each of the three dependent 

variables, comparing the two groups of hospitals. Results 

appear in Table 15. As seen, all three tests were 

significant. As a control against lack of homogeneity of 

variance or normally distributed populations, Mann-Whitney U 

tests were also done on the variables, and outcomes are 

shown in Table 15 as well. However, it can be seen in the 

table that the standard deviations did not differ greatly 

between groups for each variable. 

These results show that hospital pharmacies which 

provided both IV admixture and UD drug distribution services 

also provided a significantly greater number of clinical 

services and implemented a significantly greater number of 

clinical services under the present director. Additionally, 

those hospital pharmacies provided a significantly greater 

quality of clinical pharmacy services than did other 
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Table 15. Student's t-tests (one-tailed) of selected 
differences between hospital pharmacies providing 
both intravenous (IV) admixture and unit dose 
(UD) drug distribution services and other 
hospital pharmacies 

Categ ory Mean S. D. n t-value 

Mann-
Whitney U 

P P 

Number of 
services 
provided 

Group 1 

Group 2 

5.15 

4.13 

2.06 

1.74 

323 

47 
3.226 .001 .001 

Number of 
services 
implemented 
by present 
direct or 

Group 1 

Group 2 

3.63 

2.79 

2.38 

1.97 

323 

47 
2.300 .022 .030 

G1obal 
qualit y 
of services 
pr ovided 

Group 1 

Group 2 

4.21 

3.99 

.73 

.76 

316 

46 
1 .906 .057 .058 

Group 1 = IV/UD pharmacies 
Group 2 = other pharmacies 
T-values are based on pooled variance estimates 
a as defined in survey instrument 
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hospital pharmacies. Therefore, all three points of the 

null hypothesis were rejected. 

Hypothesis VII 

The seventh null hypothesis stated that there was no 

difference in the study's three dependent variables, the 

type of goal considered by the pharmacy director to be the 

most important in determining clinical services, the rated 

importance of individual goals, the number of decision

making raethodologies used by the pharmacy director in 

evaluating those goals, nor the rated usefulness of 

individual decision-making methodologies in determining 

clinical services based on the educational degree(s) earned 

by the director of pharmacy. For the categorization of 

respondents with multiple degrees, a Pharm D degree 

superceeded a Bachelor of Science (BS) degree, and a Masters 

or Doctorate degree superceeded either a BS or a Pharm D 

degree. Because of the low number of respondents with a 

Doctorate degree, they were combined with respondents with a 

Masters degree in performing these analyses. 

The first test of the hypothesis was done via one way 

ANOVAs for each of the quantitative variables itemized above 

by the educational degree(s) earned by the pharmacy 

director. The levels of degree(s) earned were Bachelor of 

Science (BS), Pharm D and Masters/Doctorate. Table 16 

portrays the ANOVA results for the study's three dependent 

variables as well as for the number of decision-making 
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Table 16. One way ANOVA results by the educational 
degree(s) earned by the pharmacy director 

Kruskal-
Wallj 

Variable df" F P P 
Dependent ^ Wallis 

Number of clinical 
services provided 367 4.586 .011 .021 

Number of clinical 
services implemented 
under current director 367 3.205 .042 .047 

Global quality of 
clinical services provided 359 1.392 .250 N/A 

Number of decision-making 
methodologies used by the 
director 367 2.960 .053 N/A 

a Educational degrees = Bachelor of Science, Pharm D, 
Mas ters/Doct orate 

b df = degrees of freedom within 
For all tests degrees of freedom between = 2 

N/A = not applicable 
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methodologies used by the pharmacy director in determining 

clinical services. Both the number of clinical pharmacy 

services provided, as well as the number of clinical 

services implemented under the current pharmacy director, 

were proven to be significant at the .05 alpha level. The 

means and standard deviations of all the variables for the 

ANOVA categories are shown in Table 17. 

Post-hoc testing of the ANOVA for number of clinical 

pharmacy services provided, via pairwise comparisons, found 

that pharmacy directors with a Masters or Doctorate degree 

provided significantly more clinical services than did 

pharmacy directors with a BS degree (p = .006). The 

comparison of pharmacy directors with a Pharm D degree to 

pharmacy directors with a BS degree did not generate a 

significant difference between the two concerning the number 

of clinical services provided (p = .072). The a priori 

alpha level was controlled by using the Bonferroni procedure 

(Wilkinson, 1985). When using this procedure, each of k 

comparisons must be significant at ,05/k to maintain the 

overall alpha at .05. 

Post-hoc testing of the ANOVA for number of clinical 

services implemented by the present pharmacy director, using 

a pairwise comparison, found that pharmacy directors with a 

Masters or Doctorate degree had implemented a significantly 

greater number of clinical services than had pharmacy 

directors with a Pharm D degree (p = .042). This was the 



Table 17. Means and standard deviations of selected variables by the 
educational degree(s) earned by the pharmacy director 

Dependent 
Variable 

Educational Degree 
Bachelor 

of Science Pharm D 
Masters/ 

Doct orate 

Number of clinical 
services provided 

Number of clinical 
services implemented 
under current director 

c 
Global quality of 
clinical services provided 

Number of decision-making 
methodologies used by the 
director 

4.76 + 1.87 
(n = 225) 

3.37 + 2.18 
(n = 225) 

4.13 + 0.76 
(n = 220) 

6.66 + 2.29 
(n = 223) 

5.42+2.10 5.41 + 2.29 
(n = 36) (n = 109) 

3.06 + 2.65 
(n = 36) 

4.32 + 0.74 
(n = 36) 

6 . 2 2  +  2 . 6 8  
(n = 36) 

3.97 + 2.53 
(n = 109) 

4.24 + 0.67 
(n = 106) 

7.15 + 1.85 
(n = 108) 

a,b means with the same letter are significantly different 
c 1 = very low, 6 = very high 
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only comparison done on this variable because of the 

certainty of losing its significance upon further 

comparisons, when the Bonferroni procedure is used to 

control the .05 alpha level. 

Kruskal-Wallis tests were also done on these variables 

as a control for possible lack of homogeneity of variance or 

normally distributed populations. The results are included 

in Table 16. 

One way ANOVAs were also done for the importance 

ratings of individual goals for the clinical services by the 

educational degree(s) earned by the pharmacy director. As 

seen in Table 18, none of these tests were found to be 

significant. The means and standard deviations of these 

variables for the ANOVA categories are shown in Table 19. 

Additionally, one way ANOVAs were done for the 

usefulness ratings of individual decision-making 

methodologies used by the pharmacy director in determining 

clinical services by the educational degree(s) earned by the 

director. The results of these analyses are depicted in 

Table 20. The usefulness of cost-benefit analysis and 

intuition in deciding which clinical pharmacy services to 

implement and/or continue to provide were significant. The 

means and standard deviations of all these variables for the 

ANOVA categories are shown in Table 21. 

Post-hoc testing of the ANOVA for the usefulness 

ratings of intuition, through pairwise comparisons, found 
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Table 18. One way ANOVA results of the importance ratings 
of individual goals by the educational 
degree(s) earned by the pharmacy director 

Goal dfk F p" 

Whether the service is 
needed in order to meet 
JCAH accreditation 
standards 

Whether the service will 
improve patient care 

Whether the service has 
the support of 
administration 

Whether the service has 
the support of the 
medical staff 

Whether the service is 
cost-justified to the 
hospital 

Whether the service has 
the support of the 
pharmacy staff 

Whether the service 
reduces the hospital's 
costs 

Whether the service 
generates revenue for 
the hospital 

Whether the service has 
the support of the 
nursing staff 

363 .365 .695 

363 1.596 .204 

365 .422 .656 

363 .556 .574 

361 .623 .537 

362 .010 .990 

362' 2.085 .126 

353 .096 .909 

359 .766 .465 

a Educational degrees = Bachelor of Science, Pharra D, 
Masters/Doctorate 

b df =» degrees of freedom within 
For all tests degrees of freedom between = 2 



Table 19. Means and standard deviations of the importance ratings of 
individual goals by the educational degree(s) earned by the 
pharmacy director 

Goal 

Educational Degree 
Bachelor 

of Science P h a r ra D 
Masters/ 

Doctorate 

Whether the service is 
needed in order to meet 
JCAH accreditation 
s tandards 

4.94 + 1.16 
(n = 222) 

4.89 + 1.17 
(n = 36) 

4.82 + 1.21 
(n = 108) 

Whether the service will 
improve patient care 

Whether the service has 
the support of 
administration 

5.14 + 0.96 
(n = 222) 

5.33 + 1.01 
(n = 36) 

5.31 + 0.84 
(n = 108) 

4.86 + 1.07 4.69 + 0.95 4.81 + 0.92 
(n = 223) (n = 36) (n = 109) 

Whether the service has 
the support of the 
med ical staff 

4.62 + 1.09 4.44+0.81 
(n = 221) (n = 36) 

4.64 + 0.91 
(n = 109) 

Whether the service is 
cost-justified to the 
hospital 

Whether the service has 
the support of the 
pharmacy staff 

4.64 + 1.08 
(n = 220) 

4.51 + 1.09 
(n = 221) 

4.64 + 1.18 
(n = 36) 

4.53 + 1.08 
(n = 36) 

4.78 + 1.12 
(n = 108) 

4.53 + 1.12 
(n = 108) 



Table 19.--continued 

Goal 

Educational Degree 
Bachelor 

of Science Pharra D 
Masters/ 

Doct orate 

Whether the service 
reduces the hospital's 
costs 

Whether the service 
generates revenue for 
the hospital 

Whether the service has 
the support of the 
nursing staff 

4.64 +1.13 4.78 + 1.07 
(n = 222) (n = 36) 

4.02 + 1.31 
(n = 218) 

4.18 + 1 .09 
(n = 218) 

3.91 + 1.27 
(n = 35) 

3.97 + 1.08 
(n = 36) 

4.91 + 1.04 
(n = 107) 

4.00 + 1.31 
(n = 103) 

4.23 + 1.11 
(n = 108) 

a 1 = very low, 6 = very high 
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Table 20. One way ANOVA results of the usefulness ratings 
of individual decision-making methodologies by 
the educational degree(s) earned by the 
pharmacy director 

Kruskal-
Decision-making ^ Wallls 

Methodology df F p p 

Needs assessment 347 . 280 .756 N/A 

Cost-benefit analysis 332 3 .036 .049 .093 

Cost-effectiveness 
analysis 335 1 .005 .367 N/A 

Strategic planning 348 .428 .652 N/A 

Intuit ion 319 4 .899 .008 .010 

Return on investment 287 1 .261 .285 N/A 

Goal attainment 285 2 .202 .112 N/A 

Surveys 314 .750 . 473 . N/A 

Break-even analysis 290 .458 .633 N/A 

Decision-analysis 25 1 . 697 .499 N/A 

Multiattribute utility 
analysis 204 .990 .374 N/A 

a Educational degrees = Bachelor of Science, Pharm D, 
Masters/Doctorate 

b df = degrees of freedom within 
For all tests degrees of freedom between = 2 

N/A = not applicable 
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Table 21. Means and standard deviations of the usefulness ratings of 

individual decision-making methodologies by the educational 
degree(s) earned by the pharmacy director 

Decis ion-making 
Methodology 

Educational Degree 
Bachelor 
of Science Pharm D 

Masters/ 
Doctorate 

Needs assessment 

Cost-benefit analysis 

Cost-effectiveness 
analysis 

Strategic planning 

4.67 + 0.86 
(n = 212) 

4.36 + 1.02 
(n = 201) 

4.34 + 1.01 
(n = 207) 

4.48 + 0.97 
(n = 210) 

4.79 + 1.20 
(n = 34) 

3.97 + 1.30 
(n = 31) 

4.24 + 1.15 
(n = 33) 

4.53 + 1.08 
(n = 34) 

4.66 + 1 .00 
(n = 104) 

4.51 + 1.07 
(n = 103) 

4.49 + 1.00 
(n = 98) 

4.59 + 0.97 
(n = 107) 

Intuition 

Return on investment 

Goal attainment 

Surveys 

3.49 + 1.28 
(n = 192) 

3.81 + 1.18 
(n = 187 

3.69 + 1.04 
(n = 173) 

4.05 + 1.12 
(n = 189) 

3.84 + 1.32 
(n = 32) 

3.56 + 0.87 
(n = 25) 

4.00 + 1.25 
(n = 29) 

3.81 + 1.36 
(n = 32) 

3.95 + 1.09 
(n = 98) 

3.97 + 1.28 
(n = 78) 

3.95 + 1.18 
(n = 86) 

4.08 + 0.98 
(n = 96) 



Table 21.—continued 

Decision-making 
Method ol ogy 

Educational Degree 
Bachelor 

of Science Pharm D 
Masters/ 

Doctorate 

Break-even analysis 3.49 + 1.12 
(n = 185) 

3.35 + 1.26 
(n = 29) 

3.58 + 1.24 
(n = 79) 

Decision-analysis 3.39 + 1.21 
(n = 156) 

3.27 + 1.34 
(n = 26) 

3.56 + 1.23 
(n = 72) 

Multiattrlbute utility 
analysis 2.81 + 1.14 

(n = 137) 
2.86 + 1.39 
(n = 21) 

2.55 + 1.14 
(n = 49) 

a 1 = very low, 6 = very high 
b means with the same letter are significantly different 
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that pharmacy directors with a Masters or Doctorate degree 

rated the usefulness of intuition in determining clinical 

services significantly higher than did pharmacy directors 

with a BS degree (p = .003). No significant difference was 

found on this usefulness rating between pharmacy directors 

with a Pharm D degree and directors with a BS degree (p 

= .133). The Bonferroni procedure was used to control the a 

priori alpha level. 

As a check against possible heterogeneity of variance 

or lack of normally distributed populations, a Kruskal-

Wallis test was also done on each of the variables with a 

significant outcome. The probabilities are shown in Table 

20. It is seen that the test for cost-benefit analysis was 

not significant. 

To test for differences between hospital pharmacies 

having directors with a graduate level (Masters or 

Doctorate) degree and other hospital pharmacies, one-tailed 

Student's t-tests, in accordance with the research 

hypothesis, were done on each of the study's three dependent 

variables. Table 22 illustrates the findings. Both number 

of clinical pharmacy services provided and number of 

clinical services implemented by the present pharmacy 

director were significantly different between the two 

groups. The global quality of clinical pharmacy services 

provided, however, did not markedly differ between the two 

groups of pharmacies. Once again, as a control for lack of 
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Table 22. Student's t-tests (one-tailed) of selected 
differences between hospital pharmacies in which 
the pharmacy director has earned a graduate level 
(Masters or Doctorate) degree and other hospital 
pharmacies 

Categ ory Mean S.D. n t-value 

Mann-
Whitney U 

P P 

Number of 
serv ices 
provided 

Group 1 

Group 2 

5.41 

4.85 

2.29 

1 .92 

109 

261 
2.425 .016 .035 

Number of 
services 
implemented 
by present 
direct or 

Group 1 

Group 2 

3.97 

3.33 

2.53 

2.25 

109 

261 
2.417 .016 .024 

Global 
quali ty 
of services 
pr ovided 

Group 1 

Group 2 

4.24 

4.16 

.67 

.76 

106 

256 
.929 .354 N/A 

Group 1 = hospital pharmacies of directors with a 
graduate level degree 

Group 2 « other pharmacies 
T-values are based on pooled variance estimates 
N/A » not applicable 
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homogeneity of variance or normally distributed populations, 

the nonparametric Mann-Whitney U test was done on the two 

significant variables. Their probabilities are included in 

Table 22. 

The final statistical analysis done to test the seventh 

hypothesis was a chi square of type of goal considered by 

the current pharmacy director to be the most important in 

determining clinical services, based on the degree(s) earned 

by him/her. As in the previous chi squares performed on the 

data, the three types of goals were patient-oriented, 

financially-oriented, and politically-oriented goals. 

Results of the chi square, shown in Table 23, were not 

significant at the a priori alpha level. 

Therefore, the first two points of the null hypothesis 

were not supported by the analysis results. The other five 

points were supported. The number of clinical pharmacy 

services provided by the pharmacy was found to be 

substantially different between hospital pharmacies based on 

the educational degree(s) earned by the pharmacy director. 

Specifically, hospital pharmacies whose directors had earned 

a Masters or Doctorate degree provided significantly more 

clinical services than did hospital pharmacies whose 

directors had earned a Bachelor of Science degree. 

Additionally, the number of clinical services 

implemented under the present pharmacy director was also 

found to be significantly different between hospital 



1 2 1  

Table 23. Chi square of type of goal considered to be the 
most important by the current director of 
pharmacy based on the degree(s) earned by the 
pharmacy director 

Type of 
Goal 

Educational Degree 
B P M/D 

a , b 

Total 
Chi 

Square 

Patient-
oriented 
goal 

129 21 55 205 
(35.9) (5.9) (15.3) 

Financially-
oriented 47 
goal (13.1) 

8 27 82 
(2.2) (7.5) 

2.13 ,7 12 

Politically-
oriented 
goal 

Total 

43 
( 1 2 . 0 )  

219 

5 24 72 
(1.4) (6.7) 

34 106 359 

a B = Bachelor of Science 
P = Pharm D 
M/D = Masters or Doctorate 

b Number (Percent) 
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pharmacies based on the educational degree(s) 'earned by the 

pharmacy director. Through post-hoc testing it was found 

that pharmacy directors having a Masters or Doctorate degree 

implemented a significantly greater number of clinical 

pharmacy services than did pharmacy directors having a Pharm 

D degree. 

Furthermore, it was shown that hospital pharmacies 

whose directors had earned a graduate (Masters or Doctorate) 

level degree provided a significantly greater number of 

clinical pharmacy services and also had implemented a 

substantially larger number of clinical services under the 

present pharmacy director than had other pharmacies. 

The results of the analyses failed to find a 

significant difference in the rated quality of the clinical 

services being provided, the type of goal considered by the 

pharmacy director to be the most important in determining 

clinical services, the rated importance of individual goals, 

or the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals based on the 

educational degree(s) earned by the pharmacy director. 

Also, the usefulness ratings of only one of the 11 decision

making methodologies—intuition, was shown to be 

significantly different between pharmacy directors with the 

categories of educational degree(s) described. 



1 2 3  

Hypothesis VIII 

The eighth null hypothesis dealt with theorized 

differences based on the type of hospital ownership. It 

postulated that there was no difference in the study's three 

dependent variables, the type of goal considered by the 

pharmacy director to be the most important in determining 

clinical services, the rated importance of individual goals, 

the number of decision-making methodologies used by the 

pharmacy director in evaluating those goals, nor the rated 

usefulness of individual decision-making methodologies in 

determining clinical services based on the type of hospital 

ownership. 

As the first test of the hypothesis, one way ANOVAs 

were done for each of the quantitative variables listed 

above, by the type of hospital ownership. Hospitals were 

categorized as either government, federal; government, 

nonfederal; nongovernment, not for profit; or as investor-

owned (for profit). ANOVA results for the study's three 

dependent variables and for the number of decision-making 

methodologies used by the pharmacy director in determining 

clinical services are summarized in Table 24. The 

statistical analyses found no significant differences 

between the types of hospitals for any of the four 

variables. The means and standard deviations of the 

variables for the ANOVA categories are shown in Table 25. 
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Table 24. One way ANOVA results by the type of hospital 
ownership 

Dependent , 
Variable df 

Number of clinical 
services provided 366 .811 .488 

Number of clinical 
services implemented 
under current director 366 1.936 .123 

Global quality of 
clinical services 
provided 358 1.106 .346 

Number of decision-making 
methodologies used by the 
director 363 1.993 .115 

a Types of .hospital ownership = government, federal; 
government, nonfederal; nongovernment, not for profit; 
investor-owned (for profit) 

b df = degrees of freedom within 
For all tests degrees of freedom between = 3 



Table 25. Means and standard deviations of selected variables by the type of 
hospital ownership 

Type of Hospital Ownership 
Inves tor-

Dependent Government, Government, Nongovt., owned 
Variable federal nonfederal not for profit (for profit) 

Number of clinical 5.62 + 2.16 5.02 + 2.35 5.01 + 1.98 4.80 + 2.05 
services provided (n = 21) (n = 46) (n = 248) (n = 55) 

Number of clinical 
services implemented 2.76 +_ 2.51 3.37 +_ 2.48 3.71 +_ 2 . 30 3.09 +_ 2.34 
under current director (n = 21) (n = 46) (n = 248) (n = 55) 

Global quality3 of 3.90 + 0.89 4.14 + 0.62 4.21 + 0.70 4.21 + 0.91 
clinical services provided (n = 19) (n = 46) (n = 243) (n = 54) 

Number of decision-making 
methodologies used by the 5.81 ;+ 2.46 7.04 + 2. 32 6 .85 + 2.07 6.47 + 2.63 
director (n = 21) (n = 45) (n = 246) (n = 55) 

a 1 = very low, 6 = very high 
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To test for differences in the importance ratings of 

individual goals by the type of hospital ownership, one way 

ANOVAs were again executed. The results, shown in Table 26, 

reflect that only one of the ANOVAs was found to be 

significant at the .05 alpha level. That analysis was for 

the importance rating of whether the service generates 

revenue for the hospital. The means and standard deviations 

of all these variables for the ANOVA categories are found in 

Table 27 . 

Post-hoc testing of the ANOVA for the importance 

ratings of whether the clinical pharmacy service generates 

revenue for the hospital, via pairwise comparisons, found 

that pharmacy directors of investor-owned (for profit) 

hospitals; government, nonfederal hospitals; and 

nongovernment, not for profit hospitals all rated the 

importance of whether the clinical pharmacy service 

generates revenue for the hospital significantly higher than 

did pharmacy directors of government, federal hospitals (p = 

<•001 for all three comparisons). 

Furthermore, it was also found that pharmacy directors 

of investor-owned (for profit) hospitals had a significantly 

higher rating of this goal for a clinical service than did 

pharmacy directors of nongovernment, not for profit 

hospitals (p = .009). The a priori alpha level for all 

these comparisons was again controlled using the Bonferroni 

pr ocedure. 
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Table 26. One way ANOVA 
individual 
ownership 

results 
goals by 

of importance ratings of 
the type of hospital 

Goal dfb F P 

Kruskal-
Wallis 

P 

Whether the service is 
needed in order to meet 
JCAH accreditation 
standards 362 1 .012 .388 N/A 

Whether the service will 
improve patient care 362 1 .693 .168 N/A 

Whether the service has 
the support of 
administration 364 .619 .603 N/A 

Whether the service has 
the support of the 
medical staff 362 .182 .909 N/A 

Whether the service is 
cost-justified to the 
hospi tal 360 2 .219 .086 N/A 

Whether the service has 
the support of the 
pharmacy staff 361 .198 .898 N/A 

Whether the service 
reduces the hospital's 
c os t s 361 1 .354 .257 N/A 

Whether the service 
generates revenue for 
the hospital 352 15 

o
 

00 •
 < .001 <.001 

Whether the service has 
the support of the 
nursing staff 358 .422 .738 N/A 

a Types of hospital ownership = government, federal; 
government, nonfederal; nongovernment, not for profit; 
investor-owned (for profit) 

b df = degrees of freedom within 
For all tests degrees of freedom between = 3 

N/A = not applicable 



0 
Table 27. Means and standard deviations of the importance ratings of individual 

goals by the type of hospital ownership 

Type of Hospital Ownership 
Inve s t or-

Government , Government, Nongovt., owned 
Goal federal nonfederal not for profit (for profit) 

Whether the service is 
needed in order to meet 
JCAH accreditation 5.10 + 0.97 4.91 + 1.24 4.84 + 1.20 5.11 + 1.04 
standards (n = 20) (n = 46) (n = 246) (n = 54) 

Whether the service will 5 .21 + 0.86 5 .07 _+ 1 .07 5 . 28 +_ 0.93 5 .00 + 0.84 
improve patient care (n = 19) (n = 45) (n = 247) (n = 55) 

Whether the service has 
the support of 4.75 + 1.16 4.65 + 0.99 4.87 + 0.98 4.82 + 1.14 
administration (n = 20) (n = 46) (n=247) (n = 55) 

Whether the service has 
the support of the 4.60 + 0.94 4.54 + 1 .07 4.61 + 1 .03 4.69 +_ 0.96 
medical staff (n = 20) (n = 46) (n = 245) (n = 55) 

Whether the service is 
cost-justified to the 4.06 + 1*63 4.74 + 1.02 4.69 + 1.11 4.80 + 0.87 
hospital (n = 18) (n = 46) (n = 245) (n = 55) 

Whether the service has 
the support of the 4.70 + 1 .08 4.49 +_ 1 .08 4.51 + 1 . 10 4.51 + 1 . 12 
pharmacy staff (n = 20) (n = 45) (n = 245) (n = 55) 



Table 27.—continued 

Type of Hospital Ownership 
Investor-

Government, Government, Nongovt., owned 
Goal federal nonfederal not for profit (for profit) 

Whether the service 
reduces the hospital's 4.42 +_ 1 .26 4.65 1 .06 4.81 + 1.06 4.57 + 1 .27 
costs (n = 19) (n = 46) (n = 246) (n = 54) 

Whether the service 
generates revenue 
thehospital ( n = 14 ) (n=46) (n=242) (n = 54) 
generates revenue for 2.00 + 1.52 4.11 + 1.08 3.99 + 1.21° 4.48 + 1.36° 

Whether the service has 
the support of the 4.30 + 1.26 4.22 + 1.11 4.19 + 1.10 4.04 + 1.04 
nursing staff (n = 20) (n = 45) (n = 242) (n = 55) 

a 1 = very low, 6 = very high 
b mean is significantly lower than the means of the other three types of hospitals 
c means with the same letter are significantly different 
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Once more, to control for possible heterogeneity of 

variance, a Kruskal-Wallis test was done on the variable 

found to be significant via an ANOVA. The probability 

result of the Kruskal-Wallis test is found in Table 26. 

The final quantitative variables in this hypothesis to 

undergo ANOVA testing were the usefulness ratings of 

individual decision-making methodologies. Table 28 contains 

the results, which indicate three decision-making 

methodologies having significantly different usefulness 

ratings based on the type of hospital ownership. Those 

methodologies were return on investment, surveys and break

even analysis. Kruskal-Wallis tests were also done on each 

of these variables and the results can be seen in Table 28. 

It can be seen that the tests for return on investment and 

surveys were not significant. The means and standard 

deviations of all these variables for the ANOVA categories 

are shown in Table 29. 

Post-hoc testing of the ANOVA for the mean usefulness 

ratings of break-even analysis, by pairwise comparisons, 

revealed that pharmacy directors of nongovernment, not for 

profit hospitals and government, nonfederal hospitals rated 

the usefulness of break-even analysis in determining 

clinical pharmacy services significantly higher than did 

pharmacy directors of government, federal hospitals (p 

= .003 and p = .020, respectively). Further comparisons 

were not done due to the certainty of losing the 
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Table 28. One way ANOVA results of the usefulness ratings 
of individual decision-making methodologies by 
the type of hospital ownership 

Decision-making Wallis 
Kruskal-
Wal! 

Methodology df" F P P 

Needs assessment 346 .900 .441 N/A 

Cost-benefit analysis 331 1.803 .146 N/A 

Cost-effectiveness 
analysis 334 .891 .446 N/A 

Strategic planning 347 1.764 .154 N/A 

Intuition 318 .765 .514 N/A 

Return on investment 286 3.926 .009 .057 

Goal attainment 284 .537 .657 N/A 

Surveys 313 2.777 .041 .062 

Break-even analysis 289 3.249 .022 .039 

Decision-analysis 250 .165 .920 N/A 

Multiattribute utility 
analysis 203 1.984 .118 N/A 

a Types of hospital ownership = government, federal; 
government, nonfederal; nongovernment, not for profit; 
investor-owned (for profit) 

b df = degrees of freedom within 
For all tests degrees of freedom between = 3 

N/A = not applicable 



Table 29. Means and standard deviations of the usefulness ratings of individual 
decision-making methodologies by the type of hospital ownership 

Decisi on-raaking 
Methodology 

Government, 
federal 

Type of Hospital Ownership 
Inves tor-

Government , Nongovt., owned 
nonfederal not for profit (for profit) 

Needs assessment 4.45 + 1.23 4.67 + 0.87 4.73 + 0.89 
(n = 20) (n = 43) (n = 235) 

4.56 + 1.06 
(n = 52) 

Cost-benefit analysis 3.90 + 1.52 4.23 + 1.14 4.42 + 1.02 
(n = 19) (n = 44) (n = 221) 

4.47 + 1.03 
(n = 51) 

Cost-effectiveness 
analysis 4.05 + 1.51 

(n = 19) 
4.44 + 0.93 
(n = 43) 

4.41 + 0.96 
(n = 222) 

4.30 + 1.13 
(n = 54) 

Strategic planning 4.37 + 1.07 
(n = 19) 

4.31 + 0.90 
(n = 45) 

4.60 + 0.99 
(n = 234) 

4.38 + 0.97 
U = 53) 

Intuition 3.32 + 1.60 
(n = 19) 

3.61 + 1.16 
(n = 41) 

3.67 + 1.24 
(n = 217) 

3.82 + 1.19 
(n = 45) 

Return on investment 2.73 + 1.79 
(n = 11) 

4.03 + 1 .08 
(n = 38) 

3.89 + 1.13 
(n = 192) 

3.71 + 1.21 
(n = 49) 

Goal attainment 3.71 + 1.40 
(n = 17) 

3.92 + 1.01 
(n = 39) 

3.82 + 1.04 
(n = 188) 

3.64 + 1.35 
(n = 44) 

Surveys 3.69 + 0.95 
(n = 16) 

4.16 + 1.11 
(n = 43) 

4.11 + 1.08 
(n = 213) 

3.67 + 1.23 
(n = 45) 



Table 29.—continued 

Type of Hospital Ownership 
Investor-

Decision-making Government, Government, Nongovt., owned 
Methodology federal nonfederal not for profit (for profit) 

Break-even analysis 2 .55 + 1.37b 3 .47 + 1 .23 3 .60 + 1.13 3 .35 + 1 . 14 
( n = 11) (n = 36) ( n = 

198) ( n = 48) 

Decision-analysis 3 .35 + 1.37 3 .29 + 1.22 3 .45 + 1.23 3 .43 + 1. 23 
( n = 17) (n = 31) ( n = 

162) (n = 44) 

Multiattribute utility 
analysis 2 .64 + 1.01 2 .66 + 0.94 2 .90 + 1.25 2 .40 + 1. 03 

-

(n = 14) (n = 29) (n = 126) (n = 38) 

a 1 = very low, 6 = very high 
b mean is significantly lower than means of government, nonfederal and 

nongovernment, not for profit types of hospitals 
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significance of these results when the Bonferroni procedure 

is employed to control the a priori alpha level. 

The last statistical analysis performed in testing the 

eighth hypothesis was a chi square of type of goal 

considered by the pharmacy director to be the most important 

in determining clinical services, by the type of hospital 

ownership. To reiterate, as in the previously described chi 

squares in preceeding hypotheses, the three types of goals 

were patient-oriented, financially-oriented and politically-

oriented goals. The outcome of the chi square, contained in 

Table 30, found no substantial differences in the type of 

goal considered to be the most important between the four 

types of hospitals. 

In summary, all points of null hypothesis eight were 

generally supported. Thus, it was retained in its entirety. 

It was shown that there was no significant difference in the 

number of clinical pharmacy services provided, the number of 

clinical services implemented under the current pharmacy 

director, the global quality of the clinical pharmacy 

services provided, the type of goal considered by the 

pharmacy director to be the most important in determining 

clinical services, nor the number of decision-making 

methodologies used by the pharmacy director in evaluating 

those goals based on the type of hospital ownership. 

Regarding the rated importance of individual goals, 

only one of nine goals was found to be rated significantly 



Table 30. Chi square of type of goal considered to be the most 
important by the current director of pharmacy based on 
the type of hospital ownership 

Type °f a b 
Type of Hospital Ownership ' Chi 
Goal GF GN NN 10 Total Square 

Patient-
oriented 13 28 139 25 205 
goal (3.6) (7.8) (38.7) (7.0) 

Financially-
oriented 
goal 3 7 56 16 82 5.30 .506 

(0.8) (2.0) (15.6) (4.5) 

Politically-
oriented 5 10 44 13 72 
goal (1.4) (2.8) (12.3) (3.6) 

Total 21 45 239 54 359 

a GF = Government, federal 
GN = Government, nonfederal 
NN = Nongovernment, not for profit 
10 = Investor-owned (for profit) 

b Number (Percent) 
Total percentage does not equal 100 because of rounding 
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different by the pharmacy directors of the four types of 

hospitals. In reference to the usefulness ratings of the 11 

decision-making methodologies, only one was rated 

substantially different by the pharmacy directors of the 

four types of hospitals. 

As a comprehensive representation of the relationships 

of the individual independent variables with each of the 

study's three dependent variables, multiple regressions were 

done. This procedure allowed the inclusion of both 

quantitative and categorical variables into one analysis 

which revealed the existence, strength and nature of each 

independent variable's relationship with the number of 

clinical pharmacy services provided, the number of clinical 

services implemented under the current pharmacy director, as 

well as the global quality of the clinical pharmacy services 

provided. To perform the analyses, the categorical 

variables were dummy coded according to the convention used 

by the software program (Wilkinson, 1985). 

To further clarify how the dummy coding of categorical 

variables was done, an explanation will be given on how the 

variable of educational degree of the hospital pharmacy 

directors was transformed into quantitative dummy variables 

for inclusion in the multiple regression. The other 

categorical variables were dummy coded in the same manner. 

One cannot introduce dummy variables for every level of 

the categorical variable since they would not be independent 
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of one another. To alleviate the collinearity problem in 

constructing dummy variables from a categorical variable, 

one uses one less dummy variables than the number you can 

create. Since the variable of educational degree had three 

categories, two dummy variables were created to represent it 

in the regression. The two dummy variables can be 

represented as and X£« If a subject had a Bachelor of 

Science degree, X^ was assigned a value of 1 and was 

given a value of 0. Likewise, if a subject had a Pharm D 

degree, X^ was given a value of 0 and was assigned a 

value of 1. If a subject had a Masters or Doctorate degree, 

both X^ and X^ were given values of -1. 

Results of the multiple regression of the independent 

variables on the number of clinical pharmacy services 

provided by the pharmacy are displayed in Table 31. Notable 

findings included that significant relationships existed 

between the dependent variable and the independent 

variables of effective hospital size, number of occupied 

hospital beds per pharmacist, degree of decentralization of 

the pharmacy department's services, number of decision

making methodologies used by the pharmacy director in 

determining clinical pharmacy services, and the pharmacy 

director having earned a Pharm D degree. Additionally, the 

table shows the strength and nature of these significant 

relationships. Abbreviations used for the independent 

variables are defined in Table 32. 
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Table 31. Multiple regression of selected variables on the 
number of clinical pharmacy services provided 

Variable 
Mult iple 

R R2 

Change 

lv 
Variable 

Sign!f icance 

t P 

EFF HOSP SIZE .345 . 119 .119 3 .599 < .001 

OCC BEDS/PHARM .437 .191 .072 -3 . 107 .002 

DECENTRALIZATION .463 .215 .024 3 .088 .002 

METHODOLOGIES .477 . 228 .013 2 .396 .017 

TOTAL YEARS .486 .236 .008 .746 .456 

TEACHING HOSP .493 . 243 .007 1 .908 .057 

PHARM D DEGREE .498 .248 .005 1 .986 .048 

FINANCIAL GOAL .503 . 253 .005 - .931 .353 

IV/UD SERVICES .506 .256 .003 1 .244 .215 

BS DEGREE .509 .259 .003 -1 . 233 .218 

NONGOVT, NFP .510 .261 .002 - .634 .527 

PATIENT GOAL .511 .261 .000 - . 591 .555 

GOVT, NONFEDERAL .512 .262 .00 1 - .487 .626 

TECHS/PHARMACIST .512 . 262 .000 - . 385 .700 

GOVT, FEDERAL .512 .262 .000 .402 .688 

CURRENT YEARS .512 . 262 .000 .322 .748 

Adjusted squared multiple 
F for total regression = 7 

R = .226 
.247; df = 16, 326; P : = <.001 
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Table 32. Definitions of independent variable abbreviations 
used in Tables 31, 33, and 34 

PATIENT GOAL - patient-oriented type of goal considered by 
the pharmacy director to be the most important in 
determining clinical services 

FINANCIAL GOAL - financial1y-oriented type of goal 
considered by the pharmacy director to be the most important 
in determining clinical services 

METHODOLOGIES - number of decision-making methodologies used 
by the pharmacy director in determining clinical services 

GOVT, FEDERAL - government, federal type of hospital 
ownership 

GOVT, NONFEDERAL - government, nonfederal type of hospital 
ownership 

NONGOVT, NFP - nongovernment, not for profit type of 
hospital ownership 

TEACHING HOSP - being a teaching hospital affiliated with a 
university medical school 

EFF HOSP SIZE - effective hospital size 

IV/UD SERVICES - providing both intravenous admixture and 
unit dose drug distribution services 

DECENTRALIZATION - degree of decentralization of the 
pharmacy department's services 

BS DEGREE - the pharmacy director having a Bachelor of 
Science degree 

PHARM D DEGREE - the pharmacy director having a Pharm D 
degree 

CURRENT YEARS - number of years the hospital pharmacy 
director has been in his/her current position 

TOTAL YEARS - total number of years experience as a hospital 
pharmacy director 

TECHS/PHARMACIST - number of technicians per pharmacist on 
the pharmacy department staff 

OCC BEDS/PHARM - number of occupied hospital beds per 
pharmacist on the pharmacy department staff 
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Table 33 presents the results of the multiple 

regression of the independent variables on the number of 

clinical services implemented under the current pharmacy 

director. The more salient outcomes of the analysis 

included that significant relationships existed between the 

dependent variable and the independent variables of total 

number of years experience as a hospital pharmacy director, 

the institution being a teaching hospital affiliated with a 

university medical school, and number of years the hospital 

pharmacy director has been in his/her current position. 

Furthermore, the strength and nature of these significant 

relationships are reflected in the table. Again, 

definitions for the abbreviations used are found in Table 

32. 

The findings of the multiple regression of the 

independent variables on the study's third dependent 

variable are summarized in Table 34. Noteworthy results 

included that significant relationships were found between 

the global quality of clinical pharmacy services provided 

and degree of decentralization of the pharmacy department's 

services and government, federal type of hospital ownership. 

Also, the table indicates the strength and nature of those 

relationships. As previously stated, Table 32 contains 

definitions for the abbreviations used for the independent 

var iables. 
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Table 33. Multiple regression of selected variables on the 
number of clinical pharmacy services implemented 
by the present pharmacy director 

Variable 
Multiple 

R R2 

Change 
in 

R 

Variable 
Significance 

t P 

TOTAL YEARS .465 .216 .216 2 .278 .023 

TEACHING HOSP .498 .248 .032 2 .5 13 .0 12 

CURRENT YEARS .516 .266 .018 2 .606 .010 

OCC BEDS/PHARM .532 . 283 .017 -1 .785 .075 

EFF HOSP SIZE .543 .295 .012 1 .383 .167 

METHODOLOGIES .551 .303 .008 1 .824 .069 

PATIENT GOAL .556 .309 .006 -1 .495 .136 

GOVT, NONFEDERAL .559 .312 .003 -1 . 119 . 264 

NONGOVT, NFP .564 .318 .006 1 .707 .089 

IV/UD SERVICES .566 .321 .003 1 .196 . 232 

TECHS/PHARMACIST .568 .323 .002 - .850 .396 

DECENTRALIZATION .569 .324 .001 .711 .478 

GOVT, FEDERAL .569 .324 .000 - .520 .603 

BS DEGREE .57 0 . 325 .001 - .589 .556 

PHARM D DEGREE .570 .325 .000 .392 .695 

FINANCIAL GOAL . 570 .325 .000 - .259 .796 

Adjusted squared multiple R = .292 
F for total regression = 9.815; df =* 16 , 326 ; p = <.001 
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Table 34. Multiple regression of selected variables on the 
global quality of clinical pharmacy services 
currently provided 

Variable 
Multiple 

R R2 

Change 

ltlR2 

Variable 
Signif icance 

t P 

DECENTRALIZATION .218 .047 .047 3 .299 .001 

IV/UD SERVICES .236 .056 .009 1 .464 . 144 

GOVT, FEDERAL .247 .061 .005 -2 .331 .020 

NONGOVT, NFP . 267 .071 .010 1 .806 .072 

FINANCIAL GOAL .275 .076 .005 -1 .448 .149 

EFF HOSP SIZE .280 .079 .003 .686 .493 

PHARM D DEGREE .285 .081 .002 1 .477 .141 

BS DEGREE .291 .085 .004 -1 .174 .241 

TOTAL YEARS .296 .087 .002 .272 .786 

TECHS/PHARMACIST . 298 .089 .002 .963 .336 

GOVT, NONFEDERAL . 30 1 .090 .001 .694 .488 

OCC BEDS/PHARM . 302 .091 .001 - .502 .616 

PATIENT GOAL .303 .092 .00 1 .334 .739 

TEACHING HOSP . 303 .092 .000 .249 .804 

METHODOLOGIES .303 .092 .000 . 2 18 .827 

CURRENT YEARS .303 .092 .000 . 208 .836 

Adjusted squared multiple R = .046 
F for total regression = 2.015; df = 16, 318; p = . 0 1 2  
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To show the strength of relationships between the 

components of the clinical pharmacy services assessment 

model, correlations between the components were calculated. 

The results are represented in Figure 3. 

Figure 3. Correlations between components of the clinical 
pharmacy services assessment model 
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CHAPTER 5 

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

This study collected data from hospital pharmacy 

directors via a mailed survey instrument. Information 

obtained included pertinent components of the respondent's 

decision-making activities as related to decisions regarding 

which clinical pharmacy services to implement and/or 

continue to provide. Additionally, the survey form gathered 

information concerning the number of clinical pharmacy 

services provided by the pharmacy, the number of clinical 

services implemented by the current pharmacy director, and 

the perceived quality of the clinical pharmacy services 

being provided. Lastly, the survey instrument also served 

to compile demographic information on the respondents and 

their institutions. The results of the analyses conducted 

on the data will be discussed in this chapter, and 

conclusions drawn from the results will be presented. 

Recommendations based on the outcomes of this research are 

also included. 

DISCUSSION 

Nonresponse Bias 

As stated in Chapter 4, the net response rate at the 

termination of data collection was 64.3%. According to 

Zelnio (1981), most biases due to nonresponse seem to 
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disappear when response rate reaches 70% or more. While the 

obtained response rate was not markedly lower than that 

standard, the possibility of nonresponse bias must be 

examined. 

In an attempt to estimate the extent of bias introduced 

by nonresponse to the survey, responses of early and late 

responders were compared. Of major interest were any 

differences between the early and late responders on the 

study's three dependent variables. It was found that the 

two groups of responders did not significantly differ in the 

number of clinical pharmacy services provided, number of 

clinical services implemented under the present pharmacy 

director, nor the global quality of clinical pharmacy 

services provided. Additionally, it was found that the 

early and late responders did not differ substantially in 

the type of goal considered by the pharmacy director to be 

the most important in determining clinical pharmacy services 

nor in the number of 'decision-making me t h od ol og i e s used by 

the pharmacy director in evaluating those goals. 

Based on these results and the respectable net response 

rate obtained, it was felt that nonresponse did not present 

a substantive bias In the study. 

Instrument Reliability 

To determine the internal consistency, or reliability, 

of the three rating scales used in the first three sections 
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of the survey instrument, Cronbach's alpha values were 

calculated. As reported in Chapter 4, the coefficient alpha 

values were 0.706, 0.692 and 0.800, respectively. 

Knowing a satisfactory level of reliability for the 

study is not a clear determination to make. Nelson (1981) 

pointed out that many researchers appear to use 0.800 as the 

minimum acceptable coefficient alpha value for widely used 

scales. He goes on to say, though, that this value is 

rather arbitrarily arrived at and each researcher must 

decide their own acceptable level of reliability for their 

research. It should be dependent on the particular research 

being done. Only one of the three values above achieved 

this recommended level of reliability. While higher 

coefficient values would have been preferred, the values 

obtained were deemed acceptable for this study. 

Survey Instrument Responses 

Stolar (1985) found a mean of 1.11 clinical pharmacy 

services being provided by hospital pharmacies which he 

surveyed. Since he included only five clinical services in 

his survey, this represents a mean percentage of clinical 

services provided of 22.2% (1.11/5). The mean percentage of 

clinical services provided was found to be 41.8% (5.02/12) 

in this study. However, Stolar did not restrict his 

survey's subjects to pharmacy directors of hospitals with at 

least 100 beds, as was done in this study. While this 
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comparison has no definite meaning because of its nature, 

it may mean that when the provision of clinical pharmacy 

services is assessed on a broader scale, their relative 

prevalence is greater than found by Stolar. 

When the mean number of clinical services implemented 

under the current pharmacy director (3.52) is compared to 

the mean number of clinical services provided by the 

pharmacy department (5.02), it is seen that pharmacy 

directors are active in implementing additional clinical 

services. This finding agrees with the reports of Stolar 

(1985) and Deiner (1986) who noted continued increases in 

the implementation of clinical services by hospital 

pharmacies. 

The study found specific clinical pharmacy services to 

be provided with approximately the same prevalence as 

reported by Stolar (1985) and Deiner (1986), with a few 

notable exceptions. Monitoring of drug therapy was found to 

be provided by 80.5% of responding pharmacies, compared to 

96.5% reported by Deiner and 45.5% reported by Stolar. The 

differences seen here are most likely attributable to 

differences in survey form definitions of what constitutes 

monitoring of drug therapy. The same explanation is offered 

for the differences found in the provision of a formal drug 

information service (40.5% prevalence found in the study 

compared to 82.5% reported by Deiner) and patient discharge 

medication counseling (32.5% prevalence found in the study 
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compared to 16.9% reported by Deiner and 25.5% reported by 

St olar) . 

However, the definition used in this study to describe 

pharmacokinetic consultation was very similar to that used 

by Stolar, and still a remarkable difference in prevalence 

of the clinical service was found. This study found 46.2% 

of responding hospital pharmacies providing pharmacokinetic 

consultations, compared to 23.1% reported by Stolar and 

32.0% reported by Deiner. It is felt that these differences 

reflect a continued increase in the provision of this 

clinical pharmacy service by hospital pharmacies. 

Conversely, the study found the two clinical pharmacy 

services of taking of patient medication histories upon 

admission and of administration of drugs to patients to be 

provided by noticeably smaller percentages of responding 

hospital pharmacies than did the other two researchers. 

The study found taking of patient medication histories upon 

admission to be done by 3.0% of respondents, compared to 

5.0% reported by Deiner and 9.2% reported by Stolar. Deiner 

also reported finding 5.3% of responding hospital pharmacies 

to be administering drugs to patients, compared to just 2.2% 

for this study. These findings may be an indication that 

these two clinical pharmacy services are currently being 

provided less commonly than they were previously. It may 

also mean that they are being provided more commonly in 

smaller hospitals, which were not included in this survey. 
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Generally, it was found that clinical pharmacy services 

which were provided by a greater percentage of responding 

hospital pharmacies were also given higher quality ratings 

than less prevalent clinical services. However, there were 

two noteworthy exceptions. 

While the clinical services of responding to 

cardiopulmonary resuscitation attempts and of administration 

of drugs to patients were provided by a relatively low 

percentage of responding hospital pharmacies, the two 

clinical services received mean quality ratings 

substantially higher than the mean quality rating for all 

services. This would seem to indicate that there is 

considerable potential for future increased prevalence of 

the clinical service of pharmacists responding to 

cardiopulmonary resuscitation attempts. The same assumption 

is not made for the clinical service of administration of 

drugs to patients because its mean quality rating was based 

on a very small number of respondents. 

The mean global quality rating of clinical pharmacy 

services provided was found to be 4.18, based on a Likert-

type scale where 1 = very low and 6 = very high quality. 

The definition for quality, given in the survey form, was 

the extent to which the clinical service contributes to the 

valued outcomes of improved patient care and cost-efficient 

health care delivery at their institution. Therefore, the 
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respondents do feel that the clinical services provided 

indeed make a major contribution to those valued outcomes. 

It was not surprising that the patient-oriented goal 

for a clinical pharmacy service of whether the clinical 

service will improve patient care was found to be the goal 

most frequently considered by hospital pharmacy directors. 

Likewise, this goal was most frequently considered by 

hospital pharmacy directors to be the most important goal 

for a clinical pharmacy service and also received the 

highest mean importance rating of all goals. 

The financially-oriented goal for a clinical pharmacy 

service of whether the clinical service is cost-justified to 

the hospital was the goal next most frequently considered by 

hospital pharmacy directors to be the most important goal in 

determining clinical services. This finding reinforces the 

pharmacy literature which stresses the point that clinical 

pharmacy services should be cost-justified. 

The third most frequently indicated goal for a clinical 

pharmacy service which respondents considered to be the most 

important goal in determining clinical services was the 

politically-oriented goal of whether the service is needed 

in order to meet JCAH accreditation standards. It was 

somewhat surprising that this goal was considered to be more 

important than other politically-oriented goals such as 

whether the service has the support of the medical staff, 

pharmacy staff, and administration. The relative importance 
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ratings of these polit1cally-or1ented goals accentuates the 

Importance hospital pharmacy directors place on meeting JCAH 

accreditation standards. 

As stated in Chapter 4, 12.16% of the responding 

hospital pharmacy directors indicated other goals for a 

clinical service, besides those listed in the survey form, 

which they consider when deciding which clinical services to 

implement and/or continue to provide. The two main points 

derived from those responses were a concern for adequate 

staffing to provide the service and a desire to use the 

clinical service as a motivator for pharmacists while 

increasing pharmacy's professional image. It is not 

surprising that the concern for adequate staffing appeared. 

This item had been deleted from the survey form after it 

received such a high response rate in the pilot study 

survey, and was thus not a discriminating variable. Other 

researchers (Yost, Darzentas, and Stewart, 1978; Salem and 

Doering, 1985; Baciewitz, 1987) also found this concern for 

adequate staffing to be high. The second point of 

pharmacist motivation and increasing pharmacy's professional 

image seems to show a concern by the pharmacy directors for 

both staffmembers and the profession. 

Of the nine goals for a clinical pharmacy service 

listed in the survey instrument, respondents reported 

considering a mean number of 8.50 goals when deciding which 

clinical services to implement and/or continue to provide. 
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This represents either exceptionally comprehensive decision

making activities or an incidence of socially desirable 

responses. The latter is suspected to be more likely 

because it is doubtful that most hospital pharmacy directors 

actually consider that many goals in their decision-making. 

Regarding the decision-making methodologies used by 

hospital pharmacy directors to evaluate goals for a clinical 

service, the response frequencies for directors having used 

a particular methodology generally paralleled the respective 

usefulness ratings for each methodology. There was one 

major exception to this trend, however. The response 

frequency for use of intuition placed it as the fifth most 

frequent response. Paradoxically, the corresponding 

usefulness rating for intuition ranked it as only the eighth 

most useful methodology listed. This finding would appear 

to indicate that hospital pharmacy directors utilize 

intuition relatively frequently in determining clinical 

pharmacy services even though they do not generally feel it 

is highly useful. 

The survey responses indicated that the mean number of 

decision-making methodologies used in determining clinical 

pharmacy services was between six and seven, of the 11 

methodologies listed in the survey form. Besides intuition, 

other frequently used decision-making methodologies were 

strategic planning, needs assessment, cost-effectiveness 

analysis and cost-benefit analysis. This finding is likely 



1 5 3  

a reflection of the emphasis currently being received by 

most of these decision-making methodologies in the pharmacy 

and business literature. It is believed that some 

respondents who indicated they use a particular methodology, 

such as cost-benefit analysis, do so in a modified manner 

from the pure use of the methodology. 

At the lower end of the prevalence-of-use spectrum, it 

was revealed that decision-analysis and multiattribute 

utility analysis were utilized by relatively few responding 

hospital pharmacy directors. Their low use was not 

surprising as they are not widely used in the business field 

either. In fact, it was unexpected to find their use to be 

as high as was reported. Again, this may be an indication 

of some respondents tending to provide socially desirable 

responses. 

It was notable to find that 12.7% of the responding 

hospital pharmacy directors indicated they do not usually 

make the decisions deciding which clinical pharmacy services 

the pharmacy will provide. Based on their responses, the 

hospital's administration and medical staff have a salient 

role in making these determinations. This would seem to 

represent a substantial encroachment by those two groups 

into the pharmacy director's decision-making for the 

provision of clinical services. 

In comparing the results of the pilot study to those of 

the final study it was seen that response trends were 
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generally the same. The mean values of the study's three 

dependent variables were very similar in the two studys. 

Trends in response frequencies and rating scale means in the 

two survey instruments were consistent. Also, the mean 

values of demographic variables showed comparable results. 

Hypothesis Testing 

It was found that effective hospital size, number of 

occupied hospital beds per pharmacist on the pharmacy staff, 

and degree of decentralization of pharmacy services had the 

greatest association with number of clinical pharmacy 

services provided. Stolar (1985) had also found a strong 

relationship between effective hospital size and number of 

clinical pharmacy services provided. This is a natural 

relationship considering that hospitals of larger effective 

size should have a greater ability to provide the necessary 

resources to support the clinical pharmacy services. 

The significant negative correlation between number of 

clinical pharmacy services provided and number of occupied 

hospital beds per pharmacist on the pharmacy staff supports 

the case of Phillips et al . ( 1987) that a sufficient number 

of pharmacists are needed in order to provide clinical 

services. Furthermore, it was shown that the more 

decentralized the pharmacy department's services were, the 

greater the number of clinical services being provided. 

This can be interpreted to mean that more decentralized 
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pharmacy services make the medical and nursing staffs more 

agreeable to accepting clinical pharmacy services. It is 

also possible that this finding represents hospital pharmacy 

directors decentralizing pharmacy services in order to more 

efficiently render the services provided. 

It was satisfying to find the number of decision-making 

methodologies used in determining clinical services to be 

significantly associated with the number of clinical 

services provided even though the correlation was relatively 

weak. This supports ray argument of the importance of 

decision-making methodologies in determining which clinical 

pharmacy services to provide. 

Because the mean values for number of years in current 

position as hospital pharmacy director and total number of 

years experience as a hospital pharmacy director were 

relatively high, it was expected that these two variables 

would be positively correlated with the number of clinical 

pharmacy services provided. This was indeed found to be the 

case. The pharmacy directors had both time and experience 

to assist them in ensuring the provision of a solid clinical 

pharmacy program. 

It had also been expected that the global quality of 

the clinical pharmacy services provided would be positively 

correlated with the number of clinical services provided. 

This also was found to be true. It is believed that a 

hospital pharmacy director who feels the clinical services 
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provided are of a high quality would be more likely to 

support and continue to provide as many such clinical 

services as possible. 

The correlation between the number of clinical pharmacy 

services provided and the number of technicians per 

pharmacist on the pharmacy staff was not significant. But 

more unexpectedly, its sign was negative. It seems rational 

to assume that the pharmacy department requires a sufficient 

number of technicians to perform distributive functions in 

order to allow the pharmacists adequate time to provide 

clinical services. A possible, and likely, explanation for 

this negative correlation is the disproportionately high 

technician:pharmacist ratio reported by some government, 

federal hospitals without a correspondingly high number of 

clinical services provided. 

It was shown that effective hospital size, number of 

years in current position as hospital pharmacy director, and 

total number of years experience as a hospital pharmacy 

director had the strongest relationships with the number of 

clinical services implemented under the current pharmacy 

director. It is probable that hospitals of greater 

effective size reflect both a greater demand for, and 

ability to provide the required resources to support, 

additional clinical pharmacy services. 

As mentioned earlier, the mean values for number of 

years in current position as hospital pharmacy director and 
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total number of years experience as a hospital pharmacy 

director were considered to be relatively high. Thus it was 

thought likely that these two variables would be positively 

correlated with the number of clinical services implemented 

by the present pharmacy director. This was found to be 

true, and believed to be so because pharmacy directors who 

have been in the same position or type of job for a 

relatively lengthy period of time would have both time and 

experience to aid them in implementing new clinical 

services. 

It was encouraging to find the number of decision

making methodologies used by the pharmacy director in 

determining clinical services to be significantly related to 

the number of clinical services implemented under the 

current pharmacy director. This supports the probable role 

of the hospital pharmacy director's familiarity with a broad 

range of decision-making methodologies in him/her utilizing 

the most appropriate methodology to select a new clinical 

pharmacy service to implement. 

Regarding the positive relationship between the degree 

of decentralization of pharmacy services and the number of 

clinical services implemented by the current pharmacy 

director, it is likely that a decentralized organizational 

structure creates more receptivity by physicians and nurses 

to additional decentralized services such as clinical 

services. It is also possible that adding more clinical 
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services serves as an impetus to pharmacy administration to 

decentralize pharmacy services to facilitate the delivery of 

the clinical pharmacy services. 

It was expected, and found, that the global quality of 

the clinical pharmacy services provided would be positively 

correlated with the number of clinical services implemented 

under the present pharmacy director. This finding was 

anticipated because it is felt that a hospital pharmacy 

director who rates the clinical services provided as being 

of a high quality would be more inclined to implement 

additional clinical services. 

The negative relationship between the number of 

occupied hospital beds per pharmacist on the pharmacy staff 

and the number of clinical services implemented under the 

present pharmacy director had been predicted. However, the 

negative association between the number of technicians per 

pharmacist on the pharmacy staff and the dependent variable 

had not been foreseen. The first finding can be explained 

by the pharmacy department requiring a sufficient number of 

pharmacists to provide newly implemented clinical services, 

as expressed by Phillips et al. (1987). The second finding 

is likely the result of a disproportionately high 

technician:pharmacist ratio reported by some government, 

federal hospitals without a correspondingly high number of 

clinical services being implemented. 
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It was somewhat frustrating to find such a limited 

number of independent variables significantly correlated 

with quality of clinical pharmacy services provided. In 

fact, only effective hospital size and degree of 

decentralization of the pharmacy department's services 

showed significant correlations with the dependent variable. 

Both correlations were positive and relatively weak. This 

would seem to portray the elusiveness of identifying factors 

which explain quality. Considering that the mean global 

quality of clinical services provided was 4.18 + 0.74, it is 

seen that there was not a great deal of variance in these 

responses. This may explain why few significant 

correlations were found with quality. Nonetheless, 

increased decentralization of pharmacy department services 

and larger effective hospital size do seem to be associated 

with greater quality of clinical services provided. Perhaps 

the quality of the clinical services is perceived to be 

higher when the service provider is allowed to remain in the 

patient-care area where they are more available and 

interactive with patients as well as physicians and nurses. 

Additionally, it is probable that the relationship of 

effective hospital size with quality of clinical pharmacy 

services provided reflects the greater ability of larger 

hospitals to provide necessary resources to ensure the 

provision of higher quality clinical services. 
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It was expected that other factors, particularly the 

number of occupied hospital beds per pharmacist on the 

pharmacy staff, would have been significantly correlated 

with the quality of clinical pharmacy services provided. 

This was not borne out in the results from the study. 

While more does not equate with better, it would seem that 

having more pharmacists available would likely be associated 

with their providing the clinical pharmacy services at a 

higher quality level. 

Surprisingly, type of goal considered by the pharmacy 

director to be the most important in deciding which clinical 

services to implement and/or continue was not found to be 

significantly associated with number of clinical pharmacy 

services provided, number of clinical services implemented 

under the current pharmacy director, global quality of 

clinical pharmacy services provided, nor the number of 

decision-making methodologies used by the pharmacy director 

in determining clinical services. This finding can be 

interpreted in either of two ways. First, it is possible 

that the way the variable of type of goal was measured did 

not accurately reflect the construct being assessed. 

Secondly, perhaps the concept of important factors to 

consider when determining clinical pharmacy services is not 

a good predictor for these dependent variables. 

It was found that pharmacy departments of teaching 

hospitals affiliated with a university medical school were 
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providing a greater number of clinical pharmacy services 

than other hospital pharmacies. Further, it was found that 

the current pharmacy directors of the teaching hospitals had 

implemented a greater number of clinical services than had 

other hospital pharmacy directors. 

These findings support the contention that teaching 

hospitals affiliated with a university medical school are 

generally more progressive than their non-teaching 

counterparts. Because the pharmacy directors of the 

teaching hospitals have a responsibility for the provision 

and implementation of clinical services, it is felt that the 

above findings reflect the progressiveness of these pharmacy 

directors. It was discovered that pharmacy directors of 

teaching hospitals affiliated with a university medical 

school did not use a significantly different number of 

decision-making methodologies in determining clinical 

services than did pharmacy directors of other hospitals. It 

had been thought that the pharmacy directors of these 

teaching hospitals would use more decision-making 

me th od ologi es. 

Furthermore, the type of goal considered by the 

pharmacy director to be the most important in determining 

clinical services was not found to be significantly 

different between these two types of hospitals. As stated 

previously, this may mean that the way the type of goal 

variable was measured did not accurately reflect the concept 
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being assessed or that the construct of important factors to 

consider when determining clinical pharmacy services is 

simply not a good predictor for these dependent variables. 

In consideration of these findings regarding decision

making, it would appear that the decision-making process, as 

measured by this study, does not substantially differ 

between pharmacy directors of teaching hospitals affiliated 

with a university medical school and other hospital pharmacy 

di rect ors. 

Whether or not an institution was a teaching hospital 

affiliated with a university medical school was not 

significantly associated with the global quality of the 

clinical pharmacy services provided. This finding was 

contrary to what was expected. It was thought that pharmacy 

departments of these teaching hospitals would provide a 

higher quality of clinical services. This can be 

interpreted to mean that both teaching hospitals affiliated 

with a university medical school and non-teaching hospitals 

provide clinical pharmacy services of approximately equal 

quality, regardless of other differences. 

The importance rating of whether a clinical pharmacy 

service reduces the hospital's costs was found to be 

significantly higher as rated by pharmacy directors of 

teaching hospitals affiliated with a university medical 

school than as rated by pharmacy directors of other 

hospitals. This seems to reflect a greater concern by the 
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pharmacy directors of these teaching hospitals for reducing 

hospital costs than by other hospital pharmacy directors. 

Pharmacy directors of teaching hospitals affiliated 

with a university medical school rated the usefulness of 

intuition in determining clinical pharmacy services 

significantly higher than did other hospital pharmacy 

directors. This was somewhat surprising, especially in 

light of the fact that intuition received a relatively low 

mean usefulness rating by all pharmacy directors. Cornell 

(1980) argues that intuition can be a valuable decision

making methodology, and is not merely guesswork. It would 

seem that the pharmacy directors of these teaching hospitals 

tend to agree with him. Perhaps these pharmacy directors 

also are more knowledgeable on the correct use of intuition 

in decision-making than are other hospital pharmacy 

directors. 

The number of clinical pharmacy services provided, the 

number of clinical services implemented by the present 

pharmacy director, and the global quality of the clinical 

pharmacy services provided were all significantly higher for 

hospital pharmacies providing both intravenous (IV) 

admixture and unit dose (UD) drug distribution services 

compared to other hospital pharmacies. These findings 

support the arguments of Schnieder (1981) and Kelly and 

Seaver (1981) that the provision of these two drug 

distribution programs increases the receptivity of the 
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hospital's administrative, medical and nursing staffs to 

clinical pharmacy services. 

It also appears that providing IV admixture and UD drug 

distribution services is associated with a higher quality of 

clinical services being provided by the pharmacy department. 

This is interpreted to mean that the provision of these two 

drug distribution services is related to increased 

effectiveness of clinical pharmacy services being provided. 

As anticipated, there was a significant difference in 

both the number of clinical pharmacy services provided and 

the number of clinical services implemented by the current 

pharmacy director based on the educational degree(s) earned 

by him/her. This corroborates the finding of Parrett (1983) 

who discovered a significant difference in the 

innovativeness of different educational categories of 

hospital pharmacy directors. A general finding in the 

current study was that hospital pharmacies whose directors 

had earned a graduate level (Masters or Doctorate) degree 

provided a greater number of clinical pharmacy services and 

the pharmacy director had implemented a greater number of 

clinical services compared to hospital pharmacies whose 

directors had not earned a graduate level degree. More 

precisely, it was shown that hospital pharmacy directors 

with Masters or Doctorate level degrees provided a 

significantly greater number of clinical services than did 

pharmacy directors with a Bachelor of Science degree. Also, 
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it was found that pharmacy directors with a Masters or 

Doctorate level degree had implemented a significantly 

greater number of clinical services than had pharmacy 

directors with a Pharm D degree. 

These findings would apparently indicate that the 

advanced managerial training received by hospital pharmacy 

directors having earned a Masters or Doctorate level degree 

was reflected in their implementing and providing more 

clinical pharmacy services. However, none of the variables 

of type of goal considered by the pharmacy director to be 

the most important in determining clinical services, the 

rated importance of individual goals for a clinical pharmacy 

service, the number of decision-making methodologies used by 

the pharmacy director to evaluate those goals, nor the rated 

usefulness of ten of the 11 decision-making methodologies 

were significantly different for the three categories of 

educational degree earned by the pharmacy director. This 

would seem to mean that the significant differences 

mentioned above can not be attributed to different decision

making activities of the three educational degree categories 

of hospital pharmacy directors, but must be due to other 

aspects of managerial training. 

It was also interesting to find that while number of 

clinical pharmacy services provided and number of clinical 

services implemented under the current pharmacy director 

were significantly different for the pharmacy director 
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educational degree categories described, the global quality 

of those clinical services provided was not significantly 

different between the groups. Thus, the additional training 

received by pharmacy directors having a Masters or Doctorate 

level degree did not translate into their providing higher 

quality clinical services. 

As alluded to earlier, the usefulness rating of one of 

the decision-making methodologies in determining clinical 

pharmacy services was significantly different between the 

educational degree categories of the hospital pharmacy 

director. Specifically, hospital pharmacy directors with a 

Masters or Doctorate level degree rated the usefulness of 

intuition in deciding which clinical pharmacy service to 

implement and/or continue to provide significantly higher 

than did directors with a Bachelor of Science degree. 

Again, this was somewhat of a surprise considering the 

relatively low mean usefulness rating that intuition 

received by all hospital pharmacy directors. The same 

explanation could be offered as given earlier in the 

chapter. Hospital pharmacy directors with a Masters or 

Doctorate degree seem to agree with Cornell (1980) that 

intuition can be an effective decision-making methodology to 

employ. Further, these more educated pharmacy directors may 

be more accomplished in the proper utilization of intuition 

in this type of decision-making situation than are other 

hospital pharmacy directors. 
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It was revealed that type of hospital ownership was not 

a good differentiating variable on the vast majority of 

other variables assessed. No significant differences were 

found between government, federal; government, nonfederal; 

nongovernment, not for profit; nor investor-owned (for 

profit) hospitals regarding the number of clinical pharmacy 

services provided, number of clinical services implemented 

under the current pharmacy director, global quality of 

clinical pharmacy services provided, type of goal considered 

by the pharmacy director to be the most important in 

determining clinical services, rated importance of eight of 

the nine individual goals, number of decision-making 

methodologies used to evaluate those goals, nor the rated 

usefulness of ten of the 11 individual decision-making 

methodologies. Thus it was concluded that these categories 

of hospital ownership did not substantially differ 

concerning these aspects of the clinical services provided 

by their respective pharmacy departments. 

Not surprisingly, a difference was observed regarding 

the rated importance of whether the clinical service 

generates revenue for the hospital. Pharmacy directors of 

government, federal hospitals were found to rate the 

importance of this goal significantly lower than did 

pharmacy directors of the other three types of hospitals. 

This was seen because pharmacy departments of government, 

federal hospitals are not authorized to generate revenue. 
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It was also seen that pharmacy directors of investor-

owned (for profit) hospitals rated the importance of this 

goal significantly higher than did pharmacy directors of 

nongovernment, not for profit hospitals. This was not 

unforeseen, considering the differing profit motives of 

these two types of hospitals. 

It would seem reasonable to have discovered pharmacy 

directors of investor-owned (for profit) hospitals rating 

the importance of other financially-oriented goals for a 

clinical service significantly higher than the other types 

of hospitals. However, such differences were not 

established. This would give the impression that both 

profit and non-profit hospitals are equally concerned with 

the financial aspects of clinical pharmacy services, 

particularly in this era of restricted hospital pharmacy 

budge ts. 

Similar to an earlier finding, it was not unexpected to 

find pharmacy directors of nongovernment, not for profit and 

government, nonfederal hospitals rating the usefulness of 

break-even analysis in determining clinical services 

significantly higher than pharmacy directors of government, 

federal hospitals. Again, this finding was witnessed 

because break-even analysis involves revenue generation and 

government, federal hospitals are not authorized to generate 

revenue. 
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The results of the multiple regressions done of the 

independent variables on each of the study's three dependent 

variables generally reflected significant findings of other 

analyses. However, there were several exceptions. Those 

irregularities are largely attributable to multicollinearity 

between variables. A correlation matrix of variables used 

in the study is recorded in Appendix G. A second 

explanation for these discrepancies between results of 

the multiple regressions and other analyses is the different 

number of subjects the analyses were performed on. In the 

multiple regressions, a subject was deleted from the 

analyses if it was missing a value on one or more variables 

included in the regression. 

In the multiple regression of independent variables on 

the number of clinical pharmacy services provided, three 

inconsistencies with earlier findings were apparent. First, 

the providing of both intravenous (IV) admixture and unit 

dose (UD) drug distribution services had been found to be 

significantly related to the hospital pharmacy providing 

more clinical services. Providing IV and UD services was 

not significant in the multiple regression because it is 

rather highly correlated (r = -.346) with the variable of 

number of occupied hospital beds per pharmacist on the 

pharmacy staff, which was significantly associated with the 

dependent variable, as seen in Table 24. 
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Secondly, being a teaching hospital affiliated with a 

university medical school had been shown to be significantly 

associated with providing more clinical pharmacy services. 

It was not a significant variable in the multiple regression 

because it is highly correlated (r = .430) with effective 

hospital size, which is shown in Table 24 to be 

significantly related to the dependent variable. 

The last discrepancy found in these multiple regression 

results involved the variable of the hospital pharmacy 

director having a Pharm D degree. In an earlier analysis it 

was found not to be significantly related to the number of 

clinical pharmacy services provided, yet it was significant 

in the multiple regression for the dependent variable. 

However, its probability (p = .072) did approach 

significance at the a priori alpha level in the previous 

analysis. 

In the multiple regression of the independent variables 

on the number of clinical services implemented under the 

current pharmacy director, two discrepancies with results of 

earlier analyses were found. The first was the fact that, 

in an earlier analysis, effective hospital size had been 

found to be significantly correlated (r = .245) with the 

number of clinical services implemented under the present 

pharmacy director. In the multiple regression for the 

dependent variable, it was not significant. This is because 

effective hospital size is highly correlated (r = .430) with 
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the variable of the institution being a teaching hospital 

affiliated with a university medical school, which Table 26 

shows to be a significant variable in the multiple 

regression for the dependent variable. 

The second irregularity involved the nonsignificance of 

the variable of providing IV and UD services in the multiple 

regression, coupled with an earlier finding of its 

significant relationship with more clinical services being 

implemented under the current pharmacy director. As pointed 

out above, providing IV and UD services is rather highly 

correlated (r = -.346) with the variable of number of 

occupied hospital beds per pharmacist on the pharmacy staff, 

which was shown in Table 26 to be a significant variable in 

the multiple regression for the dependent variable. 

Concerning the multiple regression of independent 

variables on the global quality of clinical pharmacy 

services provided, three inconsistencies with earlier 

findings were discovered. First, effective hospital size 

had been found in an earlier analysis to be significantly 

correlated (r = .134) with the global quality of clinical 

services provided. However, in the multiple regression it 

was not shown to be significant. This is because effective 

hospital size is relatively strongly correlated (r = .355) 

with degree of decentralization of the pharmacy department's 

services, which Table 27 indicates as being a significant 
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variable in the multiple regression for the dependent 

variable. 

Secondly, the variable of providing IV and UD services 

had been shown, via a one-tailed t-test, to be significantly 

associated with a higher global quality rating of clinical 

pharmacy services provided. No multicollinearity between 

independent variables could be identified to explain why the 

variable was not significant in the multiple regression for 

the dependent variable. Perhaps the explanation for this 

inconsistency is that providing IV and UD services was 

significant in the one-tailed t-test, but would not have 

been significant in a two-tailed t-test. 

Lastly, the multiple regression found the variable of 

the institution being a government, federal type of hospital 

to be significantly associated with a lower global quality 

rating of clinical pharmacy services provided. This is 

surprising considering that in the one way ANOVA for this 

dependent variable by the type of hospital ownership, the 

probability of the F statistic (p = .346) did not begin to 

approach significance. 

Within each multiple regression, multicollinearity 

problems could have been minimized by eliminating 

independent variables found to be collinear with other 

independent variables, then recalculating the regression. 

However, in exploratory research of this type it was deemed 

appropriate to present the results as they are herein. 
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The R" squared values obtained for the three multiple 

regressions were relatively low, especially for global 

quality of clinical pharmacy services provided. This is 

disappointing, particularly in light of the many independent 

variables included, and thought to be important, in the 

regressions. The low amount of variance explained for each 

of the three dependent variables leaves much of their 

variances to yet be accounted for. 

When the hypothesis testing results of the pilot study 

were compared to the results of the final study it was found 

that the results were essentially the same, with a few 

exceptions. Pearson correlation coefficients between the 

quantitative independent variables and the study's three 

dependent variables were generally higher in the pilot study 

compared to the final study. Also, discrepancies were seen 

between the results of the pilot and final studys concerning 

differences between hospital pharmacies in which the 

pharmacy director had earned a graduate level (Masters or 

Doctorate) degree and other hospital pharmacies. Lastly, 

regarding the results of the multiple regressions on each of 

the study's three dependent variables, there was a mixture 

of consistencies and inconsistencies between the pilot and 

f inal studies . 

CONCLUSIONS 

The objective of this research was to assess the 

decision-making activities of hospital pharmacy directors 
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when deciding which clinical pharmacy services to implement 

and/or continue to provide. A further objective was to 

examine how these decision-making activities, hospital 

characteristics, pharmacy characteristics, and pharmacy 

director demographics might be associated with the number of 

clinical pharmacy services provided by the pharmacy 

department, the number of clinical services implemented 

under the current pharmacy director, and the global quality 

of the clinical pharmacy services being provided. 

Responding hospital pharmacy directors reported 

considering a relatively large number of perceived goals for 

a clinical pharmacy service when deciding which clinical 

service to implement and/or continue to provide. The most 

commonly considered goal was the patient-oriented goal of 

whether the service will improve patient care. The most 

commonly considered financially-oriented goal was whether 

the clinical service was cost-justified to the hospital. 

Whether the service is needed in order to meet JCAH 

accreditation standards was the most commonly considered 

politically-oriented goal. 

The importance rating for the goal of whether the 

clinical pharmacy service reduces the hospital's costs was 

significantly higher for pharmacy directors of teaching 

hospitals affiliated with a university medical school 

compared to directors of other hospitals. This appears to 
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show a greater concern by the former group of pharmacy 

directors for cost reduction in the hospital. 

The variable of type of goal considered by the pharmacy 

director to be the most important in determining clinical 

pharmacy services was intended to partially assess the 

director's decision-making activities in this area. 

However, this variable was not significantly related to the 

number of decision-making methodologies used to evaluate 

those goals, the number of clinical pharmacy services 

provided, number of clinical services implemented under the 

current pharmacy director, nor global quality of the 

clinical pharmacy services being provided. This finding 

could mean that the variable of type of goal is either not a 

good predictor for these dependent variables or that the way 

the concept was measured did not accurately appraise the 

construct being assessed. 

The hospital pharmacy directors also indicated they use 

a rather broad range of decision-making methodologies in 

evaluating those goals when determining clinical services. 

The more prevalent decision-making methodologies used were 

strategic planning, needs assessment, cost-effectiveness 

analysis, cost-benefit analysis and intuition. The 

usefulness of intuition in making these decisions was rated 

higher by pharmacy directors of teaching hospitals 

affiliated with a university medical school than by other 

hospital pharmacy directors. Its usefulness was also rated 
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higher by hospital pharmacy directors having a Masters or 

Doctorate degree than by directors having a Bachelor of 

Science degree. This may indicate that intuition can be a 

useful decision-making tool when it is correctly employed. 

The second variable which was to assess the hospital 

pharmacy director's decision-making activities when 

determining clinical services was the variable of number of 

decision-making methodologies used by the director in 

deciding which clinical services to implement and/or 

continue to provide. The variable was found to be 

significantly, yet weakly, positively correlated to number 

of clinical pharmacy services provided as well as to number 

of clinical services implemented under the current pharmacy 

director. This lends credence to the argument that by being 

familiar with a broad range of decision-making methodologies 

a pharmacy director should, in a given situation, employ the 

most appropriate methodology when deciding which clinical 

service to implement and/or continue to provide. 

Many variables were found to be significantly 

associated with the number of clinical pharmacy services 

provided by the hospital pharmacy department. Effective 

hospital size and degree of decentralization of pharmacy 

services showed significant positive correlations of 

moderate strength with the dependent variable. Number of 

occupied hospital beds per pharmacist on the pharmacy 

department staff showed a moderately strong, significant 
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negative correlation. Also, being a teaching hospital 

affiliated with a university medical school, the pharmacy 

department providing both intravenous admixture and unit 

dose drug distribution services, and the pharmacy director 

having a Masters or Doctorate vs. a Bachelor of Science 

degree were significantly associated with the pharmacy 

providing a greater number of clinical services. 

Likewise, many variables were significantly related to 

the number of clinical services implemented under the 

present pharmacy director. Effective hospital size, number 

of years the pharmacy director has been in his/her current 

position, and total number of years experience as a hospital 

pharmacy director were found to have significant positive 

correlations of moderate strength with the dependent 

variable. Additionally, being a teaching hospital 

affiliated with a university medical school, the provision 

of both intravenous admixture and unit dose drug 

distribution services by the pharmacy department, and the 

pharmacy director having a Masters or Doctorate degree vs. a 

Pharm D degree showed a significant relationship with a 

greater number of clinical services being implemented under 

the present pharmacy director. 

In contrast, few variables were found to be 

significantly associated with the global quality of the 

clinical pharmacy services being provided. Effective 

hospital size and degree of decentralization of the pharmacy 
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department's services were significantly, but weakly 

positively correlated with the dependent variable. The 

pharmacy department providing both intravenous admixture and 

unit dose drug distribution services was also significantly 

related to a greater quality of clinical pharmacy services 

being provided. The few number of variables found to be 

significantly associated with this dependent variable seems 

to picture quality as a concept which is difficult to 

explain the variance of. There was relatively little 

variance between respondents in the global quality ratings 

of clinical services provided. This may account for so few 

variables being significantly related to it. The small 

amount of variance may mean that most clinical services of 

low quality had been discontinued. 

RECOMMENDATIONS 

The results of this study possess valuable utility for 

the progression of the pharmacy profession. Significant 

relationships between independent variables assessed and the 

number and quality of clinical pharmacy services provided, 

as well as the number of clinical services implemented by 

the present pharmacy director, were identified. By using 

this information, hospital pharmacy directors have the 

potential to advance the provision of clinical pharmacy 

services in hospitals through implementing and providing 

more high quality clinical services. 
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It must be remembered that limitations and assumptions 

were involved in this research. The conclusions reached can 

only be applied to the specific population studied. 

Furthermore, the responses obtained in the survey were 

assumed to be truthful ones, and not provided in a socially 

desirable manner. The meaning of the results, then, must 

be tempered with the study's assumptions and limitations in 

mind. 

A weakness of this survey research is that it did not 

allow the researcher to validate the responses obtained from 

respondents. To see if the responses provided were truthful 

a follow-up survey, via a personal interview with a sampling 

of the respondents, could be done. This would serve to 

evaluate the social desirability of responses. 

One of the components of the hospital pharmacy 

director's decision-making activities assessed in the study 

was the type of goal for a clinical service considered by 

the pharmacy director to be the most important in deciding 

which clinical services to implement and/or continue to 

provide. The variable was not found to be significant in 

any of the analyses done. It is still felt, however, that 

this concept of goals/factors considered is of importance in 

the decision-making process. Further research on hospital 

pharmacy director decision-making should be done, measuring 

this construct in a different way. One way to measure the 

variable would be to have the pharmacy directors create 
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their own list of goals/factors which they consider in 

determining clinical services. The number of these items 

generated could then be used as an independent variable, and 

should be more discriminating than the one used in this 

study. 

The second component of the hospital pharmacy 

director's decision-making activities assessed in this study 

was the number of decision-making methodologies used by 

him/her in selecting clinical services. In an attempt to 

improve the model used, this component could be measured in 

a different way. A future study should consider measuring 

this component of decision-making as the quality of use of 

the methodologies, rather than as the number of 

methodologies used. 

As a final recommendation to improve the clinical 

pharmacy services assessment model, the dependent variable 

of quality of clinical pharmacy services being provided 

could be measured in a different way. Perhaps a truer 

measure of this variable could be obtained by having someone 

other than the pharmacy director, such as a staff 

pharmacist or the hospital administrator, provide the rating 

of quality of the clinical services being provided. Such a 

manner of measurement would serve to reduce bias and may 

also result in a greater deviation between quality ratings 

g iven. 
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The hospital pharmacy director's familiarity with a 

greater number of decision-making activities and him/her 

having a graduate level (Masters or Doctorate) degree were 

both significantly related to a greater number of clinical 

services being provided as well as to a greater number of 

clinical services being implemented under the present 

pharmacy director. Therefore, all hospital pharmacy 

directors should receive education in decision-making 

methodologies and other aspects of management training in 

order to advance the provision of clinical pharmacy services 

in hospitals. 

It was also shown that the provision of both 

intravenous (IV) admixture and unit dose (UD) drug 

distribution services were significantly associated with the 

pharmacy implementing and providing a greater number of 

higher quality clinical services. This is a strong message 

to hospital pharmacy directors that they can greatly enhance 

their clinical pharmacy program byt first ensuring the 

provision of quality IV admixture and UD drug distribution 

services. 

Research is also needed on other factors, besides the 

pharmacy director's decision-making activities, which might 

impact on the provision and quality of clinical pharmacy 

services. One example is the effect of the substantial 

involvement of hospital administration and medical staff in 
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making the decisions about the provision of clinical 

pharmacy services. (See Table 2, Appendix F). 

As a related study, research should be done assessing 

why some clinical pharmacy services are implemented, and 

later discontinued by the hospital pharmacy department. 

Such an investigation may identify additional variables 

which can be used to the profession's advantage in providing 

clinical pharmacy services. 

Lastly, this study has prompted the conception of an 

idea for research to develop a multiple regression equation 

to predict the number of pharmacy personnel required to 

staff a hospital pharmacy. Data could be collected on such 

independent variables as clinical pharmacy services 

workload, drug distribution workload, degree of 

decentralization of pharmacy services, effective hospital 

size, etc., as well as the dependent variable, in developing 

the equation. Such a formula may prove useful in answering 

the plaguing question of how many staff members a given 

hospital pharmacy should have. 
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HOSPITAL PHARMACY DIRECTOR SURVEY 

DIRECTIONS: THIS SURVEY FORM IS TO BE COMPLETED BY THE 
HOSPITAL'S DIRECTOR OF PHARMACY. PLEASE PROVIDE THE 
REQUESTED INFORMATION FOR EACH OF THE FOLLOWING 
QUESTIONS. BE SURE TO READ EACH QUESTION CAREFULLY. 
DEFINITIONS OF SELECTED TERMS ARE PROVIDED WHEN 
NECESSARY TO CLARIFY THE QUESTION BEING ASKED. 

I. The first section deals with the status of clinical pharmacy 
services/functions in the hospital. 

A. For each of the clinical pharmacy services/functions listed below, 
CHECK THE BOX of the ONE statement that best describes the current 
status of that service/function within the pharmacy. 

B. Immediately to the lower right of each of the listed clinical 
services/functions is a rating scale for that service/function. Please indicate 
your RATING OF QUALITY (your judgement concerning the extent to which 
that clinical pharmacy service/function contributes to the valued outcomes 
of improved patient care and cost-efficient health care delivery at your 
institution) for each clinical service/function CURRENTLY PROVIDED by 
CIRCLING THE NUMBER on the scale which corresponds to the rating 
given. NOTE: 1 = Very Low Quality, 6 = Very High Quality. SEE 
EXAMPLE BELOW. 

EXAMPLE 

PATIENT EDUCATION PROGRAMS 

| | Not currently provided Quality Rating 

f^l Implemented under previous 1 2 3 4 6 
—1 director and currently provided Very Very 

Implemented under my direction ^ow 

and currently provided 

PHARMACOKINETIC CONSULTATION (Defined as the 
provision of drug dosage recommendations to the prescriber based 
upon serum drug level values and pharmacokinetic calculations) 

| [ Not currently provided 

I I Implemented under previous 
—' director and currently provided 

Implemented under my direction 
and currently provided 

Quality Rating 
1 2 3 4 5 6 

Very Very 
Low High 

DRUG INFORMATION SERVICE 

| | Not currently provided 

I I Implemented under previous 
—1 director and currently provided 

Implemented under my direction 
and currently provided 

Quality Rating 
1  2  3  4 - 5  6  

Very Very 
Low High 
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3. MONITORING OF DRUG THERAPY (Defined as review of the 
patient's medical record and a consultation with the prescriber when 
indicated) 

| | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
—' director and currently provided Very Very 
• Implemented under my direction ^*ow High 

and currently provided 

4. DRUG USE REVIEW (Defined as a retrospective, concurrent or 
prospective drug therapy monitoring using approved criteria and 
standards) 

| ] Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 

• Implemented under my direction ^ow 

and currently provided 

5. MAKING ROUNDS WITH THE MEDICAL AND NURSING 
STAFFS 

| [ Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
—1 director and currently provided Very Very 

• Implemented under my 
and currently provided 

direction Low 

TAKING OF PATIENT MEDICATION HISTORIES UPON 
ADMISSION 

| | Not currently provided Quality Rating 
2 3 4 5 6 

ly provided Very Very 
Low High 

and currently provided 

I I Implemented under previous 
1—' director and currently 
| | Implemented under my direction 

RESPONDING TO CARDIOPULMONARY RESUSCITATION 
ATTEMPTS (to prepare medications for administration, provide 
drug information, and maintain a record of medications and 
amounts administered) 

| [ Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
— director and currently provided Very Very 

Implemented under my direction ^ow 

and currently provided 
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8. ADMINISTRATION OF DRUGS TO PATIENTS 

I I Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 
• Implemented under my direction ^ow High 

and currently provided 

9. PROFESSIONAL EDUCATION PROGRAMS (for medical, nursing 
or pharmacy staffs) 

I | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
—1 director and currently provided Very Very 
• Implemented under my direction ^ow High 

and currently provided 

10. PHARMACIST ON TOTAL PARENTERAL NUTRITION TEAM 
(to perform a clinical assessment of the patient and recommend 
appropriate nutritional therapy) 

| | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 
• Implemented under my direction ^ow High 

and currently provided 

11. PATIENT DISCHARGE MEDICATION COUNSELING 

| | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
— director and currently provided Very Very 

Implemented under my direction ^ow High 
and currently provided • 

12. CONDUCTING CLINICAL DRUG RESEARCH 

| | Not currently provided Quality Rating 

revious 1 2 3 4 5 6 I I Implemented under p 
1—' director and currently provided Very Very 

Implemented under my 
and currently provided 
Implemented under my direction ^ow High 



11. This section deals with how you decide on priorities for implementation 
or continuation of alternative clinical pharmacy services/functions when 
choosing between them. 

A. In the list below, please indicate for each specific criterion if you 
CONSCIOUSLY CONSIDER that criterion when deciding which clinical 
pharmacy services/functions the pharmacy will implement and/or continue 
to provide. (CHECK THE BOX of your answer) 

B. Immediately to the lower right of each of the listed criteria is a 
rating scale for that criterion. Please indicate your RATING OF 
IMPORTANCE in decision-making for each criterion listed, REGARDLESS 
OF YOUR ANSWER IN PART A, by CIRCLING THE NUMBER on the scale 
which corresponds to the rating given. NOTE: 1 = Very Low Importance, 6 
= Very High Importance. SEE EXAMPLE BELOW. 

EXAMPLE 

WHETHER THE SERVICE HAS THE SUPPORT OF THE 
CLINICAL LABORATORY STAFF 

0 Criterion NOT considered ^ Importance Rating^ 

Criterion considered Very Very 
Low High 

WHETHER THE SERVICE WILL IMPROVE PATIENT CARE (by 
decreasing drug-induced complications, increasing the effectiveness 
of drug therapy, or decreasing length of patient stay) 

• Criterion NOT considered , toportance Rating 
1 2 o 4 5 o 

I 1 Criterion considered Very Very 
Low High 

WHETHER THE SERVICE GENERATES REVENUE FOR THE 
HOSPITAL (but not in excess of the hospital's cost for the service) 

| | Criterion NOT considered Importance Rating 
1—1 1 2 3 4 5 6 

I | Criterion considered Very Very 
Low High 

WHETHER THE SERVICE REDUCES THE HOSPITAL'S COSTS 
(but not sufficiently to exceed the cost of the service) 

I | Criterion NOT considered Importance Rating 
^ 1 Z 6 4 0 o 

| I Criterion considered Very Very 
Low High 
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4. WHETHER THE SERVICE IS COST-JUSTIFIED TO THE 
HOSPITAL (by generating revenue in excess of the hospital's costs 
or by reducing tne hospital's costs sufficiently to exceed cost of the 
service) 

• Criterion NOT considered , ^portance Rating 
1 Z a 4 5 o 

1 | Criterion considered Very Very 
Low High 

5. WHETHER THE SERVICE HAS THE SUPPORT OF THE 
PHARMACY STAFF 

• criterion NOT considered , Importance Rating 
1^ 0 4 0 0 

I 1 Criterion considered Very Very 
Low High 

6. WHETHER THE SERVICE HAS THE SUPPORT OF THE 
MEDICAL STAFF 

• Criterion NOT considered , 

Criterion considered Very Very 
Low High 

7. WHETHER THE SERVICE HAS THE SUPPORT OF THE 
NURSING STAFF 

• Criterion NOT considered , Oporto*. RaUng 
1—' 1 2 3 4 5 6 
| 1 Criterion considered Very Very 

Low High 

8. WHETHER THE SERVICE HAS THE SUPPORT OF 
ADMINISTRATION 

•  _  .  » r .  ,  ,  I m p o r t a n c e  R a t i n g  
Criterion NOT considered „ „ . _ _ 1 2 3 4 5 6 

| | Criterion considered Very Very 
Low High 

9. WHETHER THE PHARMACY DEPARTMENT HAS A 
SUFFICIENT NUMBER OF PERSONNEL TO PROVIDE THE 
SERVICE 

• _ . • , . Importance Rating 
Criterion NOT considered , n n . _ a 1 2 3 4 5 6 
Criterion considered Very Very 

^ Low High 



1 8 9  

-6-

10. WHETHER THE PHARMACY STAFF HAS THE PROPER 
TRAINING TO PROVIDE THE SERVICE 

• Criterion NOT considered , ^porjance Rating 
— 1 2 3 4 5 6 

I | Criterion considered Very Very 
• Low High 

11. WHETHER THE SERVICE IS NEEDED TO SUPPORT OTHER 
PHARMACY SERVICES 

• Criterion NOT considered , ^portance Rating 
'—1 1 2 3 4 5 6 
| [ Criterion considered Very Very 

Low High 

12. WHETHER THE SERVICE MEETS JCAH ACCREDITATION 
STANDARDS 

• Criterion NOT considered , Importance Rating 
1—1 1 2 3 4 5 6 
I | Criterion considered Very Very 

Low High 

13. AMOUNT OF CAPITAL EXPENDITURES REQUIRED FOR 
START-UP OF THE SERVICE 

• Criterion NOT considered , Importance Rating 
1 fa o 4 o o 

I 1 Criterion considered Very Very 
Low High 

14. TIMING OF SUBMITTING THE REQUEST FOR SERVICE 
IMPLEMENTATION TO THE APPROVING OFFICIAL 

• Criterion NOT considered , Importance Rating 
— 1 l d 4 5 O 

I | Criterion considered Very Very 
Low High 

15. OTHER CRITERION CONSIDERED? (If yes, please specify what it 
is) 

• Importance Rating 
Yes 1 2 3 4 5 6 

I I No Very Very 
Low High 
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16. The decisions regarding which clinical pharmacy services/functions 
the pharmacy will implement and/or continue to provide are almost 
always made by someone other than myself. (If yes, please specify 
who) 

• Yes 

• No 

III. This section deals with decision-making methodologies. 

A. In the list below, please indicate for each decision-making 
methodology IF YOU HAVE USED THAT METHODOLOGY in evaluating 
applicable criteria to decide which clinical pharmacy services/functions to 
implement and/or continue to provide. (CHECK THE BOX of your answer) 

B. Immediately to the lower right of each of the listed decision
making methodologies is a rating scale for that methodology. Please indicate 
your RATING OF USEFULNESS for each decision-making methodology 
listed, REGARDLESS OF YOUR ANSWER IN PART A, by CIRCLING THE 
NUMBER on the scale which corresponds to the rating given. NOTE: 1 = 
Very Low Usefulness, 6 = Very High Usefulness. SEE EXAMPLE BELOW. 

EXAMPLE 

SYSTEMS ANALYSIS 

• Methodology NOT used t "f™"'i3*R 

\y/\ Methodology used Very Very 
Low High 

6 

1. BREAK-EVEN ANALYSIS (Defined as a technique for 
determining the volume of revenue-generating units at which 
revenues and costs are equal) 

w . > . ,Tnm , Usefulness Rating 
Methodology NOT used „ „ _ _ 

_ I * O 4 0 O 

1 1 Methodology used Very Very 
Low High 

2. RETURN ON INVESTMENT (Defined as the desired or specified 
earnings, as a percentage of investment, that will accrue over a 
period of time as a result of the productive activity created by the 
investment) 

• Methodology NOT used t 

I 1 Methodology used Very Very 
Low High 
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3. DECISION ANALYSIS (Defined as a systematic method of deciding 
between alternative services under conditions of uncertainty. 
Alternatives are expressed as a mathematical function of 
probability and utility values with the best choice being the one 
with the greatest expected utility) 

6 
• Methodology NOT used , 
___ 1 « o 4 D 

| 1 Methodology used Very Very 
Low High 

4. STRATEGIC PLANNING (Defined as a process by which an 
organization selects its future goals and develops the strategy with 
which to achieve them) 

• Methodology NOT used x 

I 1 Methodology used Very Very 
Low High 

5. NEEDS ASSESSMENT (Defined as a process by which needs are 
identified and a decision is reached as to which need deserves the 
highest priority) 

• Methodology NOT used , 
i Z o 4 5 O 

I | Methodology used Very Very 
Low High 

COST-BENEFIT ANALYSIS (Defined as a technique for choosing 
among various outcome objectives by comparing dollars of benefits 
to dollars of costs for alternative programs, so limited resources can 
be used most effectively) 

• Methodology NOT used t Usefulness feting^ 

I | Methodology used Very Very 
Low High 

SURVEYS (FORMAL OR INFORMAL) OF KEY INDIVIDUALS 
OR GROUPS IN THE HOSPITAL (to determine their level of 
support for a particular service) 

• Methodology NOT used t 

I | Methodology used Very Very 
Low High 
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8. MULTIATTRIBUTE UTILITY ANALYSIS (Defined as a 
systematic method of deciding between alternative services with 
respect to multiple attributes. Alternatives are expressed as a 
mathematical function of attribute preference weights and utility 
values with the best alternative being the one with the greatest 
overall utility) 

• Methodology NOT used , 
l 6 u 4 D b 

I | Methodology used Very Very 
Low High 

9. INTUITION (Defined as knowing the correct choice between 
alternatives without the conscious use of reasoning) 

• Methodology NOT used t 
U^n™R,f*6 

I | Methodology used Very Very 
Low High 

10. GOAL ATTAINMENT (Defined as comparison of the actual level of 
functioning of a service with its original goals and objectives by 
calculating a goal attainment score for each service being compared) 

• Methodology NOT used ; % 

I I Methodology used Very Very 
Low High 

11. COST-EFFECTIVENESS ANALYSIS (Defined as a technique for 
choosing among alternative programs, procedures, or methods to 
accomplish a specific outcome objective by determining which 
alternative accomplishes the objective at minimum cost) 

• Methodology NOT used , U"fu'nes" 
1 Z o 4 o b 

| | Methodology used Very Very 
Low High 

12. OTHER METHODOLOGY USED? (If yes, please specify what it is) 

Usefulness Rating 
Yes 1 2 3 4 5 6 

I | No Very Very 
Low High 
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IV. Finally, this section deals with information about yourself and the 
institution at which you are employed. This information will help me to 
understand and interpret the study results. 

A. At what type of hospital are you employed? (Circle number of your 
answer) 

1 Government, federal 
2 Government, nonfederal 
3 Nongovernment, not for profit 
4 Investor-owned (for profit) 

B. Is the institution a teaching hospital affiliated with a university medical 
school? (Circle number) 

1 Yes 
2 No 

C. Please indicate the hospital's licensed bed capacity and average 
occupancy rate. 

Bed capacity 
Occupancy rate % 

O. (•) Does the pharmacy provide unit dose drug distribution? (Defined as a 
system in which (1) almost all drugs (including injectables and oral 
liquids) are dispensed in single unit packages, (2) not more than a 24-
hour supply of doses is dispensed, and (3) a pharmacy or 
pharmacy/nursing medication profile is kept on each patient) (Circle 
number) 

1 Yes 
2 No 

(•) Does the pharmacy provide IV admixture service? (Defined as nearly 
all intravenous products and solutions being prepared and dispensed by 
pharmacy for patients) (Circle number) 

1 Yes 
2 No 

E. Please indicate which educational degree(s) you have earned. (Circle 
number/s) 

1 Bachelor of Science 
2 Pharm. D. 
3 Masters 
4 Doctorate 

F. Please indicate how long you have been in your CURRENT POSITION 
AS THE DIRECTOR of the hospital's pharmacy. 

Years 
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G. Please indicate your TOTAL LENGTH OF EXPERIENCE AS A 
DIRECTOR of pharmacy in a hospital. 

Years 

H. Approximately how much time did it take you to complete this survey? 

Minutes 

Please return the completed survey in the enclosed postage-paid self-
addressed envelope to: 

Department of Pharmacy Practice 
College of Pharmacy 
University of Arizona 
Tucson, Arizona 85721 

THANK YOU VERY MUCH FOR YOUR HELP! 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY DEPARTMENT OF PHARMACY PRACTICE 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

June 9 , 1987 

Dear Colleague, 

Directors of hospital pharmacies, such as yourself, are 
tasked with making many important decisions. In this era of 
medical care cost containment, decision-making regarding the 
setting of priorities for implementation of new pharmacy services 
is particularly critical. When faced with budget cuts, 
determining which pharmacy services to continue and which to 
delete is also a formidable challenge. 

You have been selected to participate in a pilot survey 
preceeding a final study which will assess decision-making _by. 
hospital pharmacy directors. The particular focus of the study 
will be on their decision-making activities when choosing between 
alternative clinical pharmacy services as to which service to 
Implement and/or continue to provide. 

I encourage you to make comments and suggestions directly on 
the survey form regarding any questions you feel are unclear or 
unanswerable. Also, feel free to write in additional responses 
to any questions which you believe require It. Your suggestions 
for Improving this Instrument will be carefully considered in its 
revision. 

I fully realize the value of your time as I too have been a 
director of hospital pharmacy. However, your response is needed 
if this study is to be successful. The Information you take the 
time to provide (fill prove valuable In identifying ways of 
Increasing the success of those decisions which X described 
above. 

You may notice a code number on the first page of your 
survey. This is necessary to conduct follow ups with 
nonresponders. Be assured that I will guarantee the strictest 
confidentiality to all those surveyed. 

Please complete the attached survey form and return it in 
the enclosed postage-paid self-addressed envelope as soon as you 

can. If you have any questions call Paul at (602) 626-4291. 
Thank you for your helpful participation. 

Sincerely, 

Paul Rellly/R.Ph. 



June 16, 1987 

Last week a University of Arizona survey of 
hospital pharmacy directors was mailed to you. If 
you have already completed and returned the survey 
please accept my sincere thanks. If not, please 
do so today. It is of utmost importance that your 
responses be included in this study if the results 
are to be an accurate reflection of hospital 
pharmacy directors' decision-making activities. 
If the survey form has been misplaced or you 
don't believe you received one, please call aie 
right now at (602)6 26-4 291 and I will mail another 
one to you. 

Sincerely, 

Paul Rellly, ̂ .Ph. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY DEPARTMENT OF PHARMACY PRACTICE 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

June 26, 1987 

Dear Colleague, 

About two weeks ago I wrote to you seeking your 
participation in a pilot survey of hospital pharmacy directors. 
The focus of the survey Is on directors' decision-making 
activities when choosing between alternative clinical pharmacy 
services as to which service to Implement and/or continue to 
provide. As of today I have not yet received your completed 
survey form. 

This research Is being conducted to identify how a director 
of hospital pharmacy might be able to Increase his/her success 
when deciding priorities for the Implementation and/or 
continuation of alternative clinical pharmacy services. 

I am writing to you again because of the significant 
contribution you can make to this research. Only a limited 
number of hospital pharmacy directors were selected for 
participation In this pilot study. Therefore it is necessary 
that you respond to provide an adequate assessment of the survey 
Instrument. Please include your comments and suggestions 
directly on the survey form regarding any questions you find to 
be ambiguous or with Inadequate answer choices. 

For your convenience I have enclosed a replacement survey 
form and return envelope. Please complete the survey form and 
return It as soon as possible. If you have any questions call me 
at (602) 626-4291. Your cooperation is greatly appreciated. 

Sincerely 

Paul Reilly./R.ph 



APPENDIX C 

PILOT STUDY RESULTS 

1 9 9  



2 0 0  

The results from the pilot study were analyzed using 

The System for Statistics (SYSTAT) statistical analysis 

software package. Hardware used was a Digital Equipment 

Corporation Rainbow microcomputer. 

The first step in analyzing the data collected in the 

pilot study was to determine the response frequencies or 

mean values, as appropriate, for the questions asked in the 

survey form. These statistics revealed the variability of 

the responses obtained. 

Regarding the first section of the survey instrument, 

the response frequencies as to the provision and 

implementation of clinical pharmacy services, as well as the 

mean quality ratings of clinical services provided, are 

displayed in Table 1. There was considerable variance in 

the mean values of the three dependent variables. The mean 

number of clinical pharmacy services currently provided was 

5.07 1.68. The mean number of clinical services 

implemented under the present pharmacy director and 

currently provided was 3.79 hh 2.10. Lastly, the mean 

quality rating of clinical services currently provided was 

4.30+1.00. 

Table 2 summarizes the responses to questions in the 

second section of the survey form. This table shows the 

response frequencies as to whether the criterion is 

considered by the pharmacy director when determining 

clinical services and the mean values of the importance 
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Table 1. Response frequencies and quality ratings of 
clinical pharmacy services 

Clinical Pharmacy Resp onse Frequencies3 ,b Quality 
c 

Service A B c  Rating 

Drug use review 0  
(0) 

4 
(14.3) 

24 
(85. 7) 

4 .29 + 0  .  98 

Professional education 
pr ograms 

4 
(14.3) 

8 
(28.6) 

16 
(57 . 1) 

4 .33 + 0 .  82 

Monitoring of drug 
therapy 

6 
(21.4) 

3 
(10.7) 

19 
(67 . 9) 

4 .68 + 1 .  09 

Drug information 
service 

1 1 
(39.3) 

8 
(28.6) 

9 
( 32 . 1) 

4 .41 + 1 . 33 

Pharmacist on 
TPN team 

13 
(46.4) 

5 
( 17.9) 

10 
(35. 7) 

5 .07 + 0  .  73 

Patient discharge 
medication counseling 

17 
(60.7) 

2 
(7.1) 

9 
(32. 1) 

4 . 36 +_ 1 .  21 

Pharmacokinetic 
consultati on 

21 
(75.0) 

1 
(3.6) 

6 
(21. 4) 

5 .00 + 1 .  83 

Responding to 
CPR attempts 

21 
(75.0) 

2 
(7.1) 

5 
( 17 . 9) 

4 .86 + 0 .  90 

Conducting clinical 
drug research 

22 
(78.6) 

0 
(0) 

6 
(21 . 4) 

4 .17 + 1 .  72 

Making rounds with the 
medical and nursing 
staffs 

23 
(82. 1) 

3 
(10.7) 

2 
(7 . 1) 

4 .60 + 0 .  89 

Administration of drugs 28 
topatients (100) 

0 
(0) 

0 
(0) 

N/A 

Taking of patient 
medication histories 
upon admission 

28 
( 100) 

0  
(0) 

0  
(0) 

N/A 

a A » Not currently provided 
B = Implemented under previous director and currently 

pr ovided 
C = Implemented under current director and being provided 

b Number (Percent) 
c Mean + Standard Deviation, based on n = B + C; 1 = very 

low, 6 = very high 
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Table 2. Response frequencies and importance ratings 
decision criteria 

of 

Criterion 
Response Frequencies 

A B 

a , b 
Importance 

Rat ing 

Whether the pharmacy 
department has a 
sufficient number 
of personnel to 
provide the service 

0 
( 0 )  

28  
(  1 0 0 )  

Whether the pharmacy staff 
has the proper training 0 28 
to provide the service (0) (100) 

5.54 + 0.64 
(n - 28) 

5.21 + 0.79 
(n = 28) 

Whether the service meets 
JCAH accreditation 0 28 
standards (0) (100) 

5 .07 + 0.94 
(n = 28) 

Whether the service has 
the support of 
administration 

0 
( 0 )  

28  
(  100) 

5.04 + 1.00 
(n = 28) 

Whether the service has 
the support of the 
medical staff 

0 
( 0 )  

28  
(  1 0 0 )  

4.71 + 0.76 
(n - 28) 

Amount of capital expend
itures required for 
start-up of the service 

0 
( 0 )  

28  
(  100)  

4.7 1 + 1.18 
(n = 28) 

Whether the service will 1 27 
improve patient care (3.6) (96.4) 

5.18 + 0.91 
(n = 28) 

Whether the service has 
the support of the 
pharmacy staff 

1 
(3.6) 

27 
(96.4) 

4.93 + 1.02 
(n = 28) 

Whether the service 
reduces the hospital's 
costs 

1 
(3.6) 

27 
(96.4) 

4.61 + 1.26 
(n - 28) 

Whether the service is 
cost-justified to the 
hospital 

2 
(7.1) 

26 
(92.9) 

5.12 + 0.91 
(n = 26) 

Whether the service is 
needed to support other 
pharmacy services (10.7) 

25 
(89.3) 

4.26 + 1.16 
(n = 27) 
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Table 2. continued 

Response Frequencies3'*3 Importance11 

Criterion A B Rating 

Whether the service 
generates revenue for 3 25 4 .22 + 1 . 45 
the hospital ( 10.7) (89. 3) ( n = 27) 

Whether the service has 
the support of the 3 25 4 

o
 

o
 

•
 + 1 . 39 

nursing staff (10.7) (89. 3) (n = 27) 

Timing of submitting the 
request for service 
implementation to the 3 24 4 . 28 + 1. 2 1 
approving official (11.1) (88. 9) (n = 25) 

a A = Criterion not considered 
B = Criterion considered 

b Number (Percent) 
c Mean + Standard Deviation; 1 = very low, 6 = very high 
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ratings assigned by the respondents to the individual 

decision criteria. There was little variance in the number 

of criteria considered by the pharmacy directors. The mean 

number of criteria considered, of the 14 listed in the 

survey instrument, was 13.36 +_ 0.87. 

Responses to the questions in the third section of the 

survey instrument are depicted in Table 3. The table shows 

the response frequencies as to whether the pharmacy director 

uses the individual decision-making methodology when 

evaluating applicable criteria to decide which clinical 

pharmacy service to implement and/or continue to provide. 

Also included in the table are the ratings of usefulness for 

each methodology. The mean number of decision-making 

methodologies used, of the 11 listed in the instrument, was 

7.68 +_ 1.63, which demonstrates respectable variance. 

Tables 4 and 5 summarize responses to questions in. the 

final section of the survey instrument. This section 

solicited demographic data on the respondents and their 

institutions. Response frequencies of the categorical 

demographic variables appear in Table 4. Mean values of the 

quantitative demographic variables are found in Table 5. 

Pearson correlation coefficients were calculated to 

determine the nature and strength of the relationships 

between (1) the number of clinical pharmacy services 

currently being provided (2) the number of such services 

implemented by the present pharmacy director and (3) the 
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Table 3. Response frequencies and usefulness ratings of 
decision-making methodologies 

3 b 
Decision-making Response Frequencies Usefulness 

Methodology Not Used Used Rating 

Needs assessment 1 27 4. 68 +_ 1.09 
(3.6) (96.4) (n = 28) 

Cost-benefit analysis 3 25 4.92 + 0.80 
( 10.7) (89.3) (n = 26) 

Cost-effectiveness 
analysis 4 24 4.84 + 0.85 

(14.3) (85.7) (n = 25) 

Strategic planning 4 24 4.79 + 1.29 
(14.3) (85.7) (n = 24) 

Intuition 5 22 4.08 + 1.44 
(18.5) (81.5) (n = 25) 

Return on investment 8 20 4.36 + 1.04 
(28.6) (71.4) (n = 25) 

Goal attainment 8 20 4. 26 +_ 1.18 
(28.6) (71.4) (n = 23) 

Surveys 9 19 4.09 +_ 1.02 
(32.1) (67.9) (n = 22) 

Break-even analysis 12 16 3.91 + 1.08 
( 42 . 9) ( 57 . 1 ) (n = 23) 1 

Decision-analysis 1 3 15 4. 35 +_ 1.17 
(46.4) (53.6) (n = 17) 

MultLattribute utility 
analysis 24 4 3. 42 +_ 1.38 

(85.7) ( 14.3) (n = 12) 

a Number (Percent) 
b Mean + Standard Deviation; 1 = very low, 6 = very high 
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Table 4. Response frequencies of demographic variables 

0 
Variable Frequency 

Type of hospital ownership 

Government, federal 0 (0) 

Government, nonfederal 3 (10.7) 

Nongovernment, not for profit 20 (71.4) 

Investor-owned (for profit) 5 (17.9) 

Teaching hospital affiliated with a 
university medical school? 

Yes 5 (17.9) 

No 23 (82.1) 

Unit dose (UD) drug distribution? 

Yes 27 (96.4) 

No 1 (3.6) 

Intravenous (IV) admixture service? 

Yes 24 (85.7) 

N o  4 ( 1 4 . 3 )  

Both UD drug distribution and IV admixture 
service? 

Yes 23 (82.1) 

No 5 (17.9) 

Educational degree earned 

Bachelor of Science 16 (57.1) 

Pharm D 4(14.3) 

Mas ters 8 (28.6) 

Doctorate 0 (0) 

a Number (Percent) 
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Table 5. Mean values of demographic variables 

Variable Mean + S.D.3 

Hospital's licensed bed capacity 256 + 178b 

Average occupancy rate (%) 65.6 + 1 7 .1b 

Effective hospital size 175 + 141 

Number of years in current position as 
the hospital's pharmacy director 8.13 + 6.56 

Total number of years experience as a 
hospital pharmacy director 10.95 + 8.87 

Number of minutes to complete the survey 14.96 + 8 .35 

a Based on n = 28, unless specified otherwise 
b Based on n = 27 
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global quality of those clinical services being provided as 

dependent variables, and (1) the number of criteria 

considered by the pharmacy director in deciding which 

clinical services to implement and/or continue to provide 

(2) the number of decision-making methodologies used by the 

pharmacy director in evaluating those criteria (3) the 

effective hospital size (4) the number of years in the 

current position as hospital pharmacy director and (5) the 

total number of years of experience as a hospital pharmacy 

director as independent variables. Results are shown in 

Table 6. 

Multiple regressions were done to attempt to explain 

the number of clinical pharmacy services provided by the 

pharmacy department, the number of clinical pharmacy 

services implemented by the present pharmacy director, as 

well as the quality of the clinical services provided. 

Results appear in Tables 7, 8 and 9, respectively. 

T-tests were performed to detect differences between 

groups of respondents. The first set of t-tests was done 

between respondents employed by teaching hospitals 

affiliated with a university medical school and those 

employed by other institutions. The t-tests measured 

differences regarding the number of clinical pharmacy 

services being currently provided, the number of clinical 

services implemented by the present pharmacy director, the 

number of criteria considered by the pharmacy director when 
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Table 6. Pearson correlation coefficients between 
quantitative variables and the study's three 
dependent variables 

CRIT METH EHS 
C 

YRS 
T 

YRS QUAL 

CRIT 1 .000 

METH .006 1 .000 

EHS -.198 . 196 1 .000 

C YRS .206 -.17 1 -.104 1 .000 

T YRS .274 .195 .57 1 .578 1 .000 

QUAL -.021 -.132 .206 .208 .302 1.000 

PROV .083 .212 .370 -.033 .382 . 680 

IMPL .348 .2 17 .148 .355 .540 .504 

Correlation coefficients are based on 28 subjects 
CRIT = number of criteria considered 
METH = number of decision-making methodologies used 
EHS = effective hospital size 
C YRS = number of years in current position as hospital 

pharmacy director 
T YRS = total number of years experience as a hospital 

pharmacy director 
QUAL = global quality of clinical pharmacy services 

currently provided 
PROV = number of clinical pharmacy services currently 

pr ov ided 
1MPL = number of clinical services implemented by present 

pharmacy director 
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Table 7. Multiple regression of selected variables on the 
number of clinical pharmacy services provided 

Variable 
Mult iple 

R R2 

Change 

ln
R> 

Variable 
Significance 

t P 

IV/UD .530 .281 .281 2 .896 .009 

T YRS .638 .408 .127 .582 .566 

C YRS .665 .442 .034 -.184 .856 

METH .672 .452 .010 .746 .464 

EHS .675 .456 .004 .531 .601 

CRITERIA .678 .459 .003 .358 .724 

Adjusted squared multiple R = .305 
F for total regression = 2.975; df = 6,21; p = .029 
EHS = effective hospital size 
IV/UD = intravenous admixture and unit dose drug 

distribution provided 
T YRS = total number of years experience as a hospital 

pharmacy director 
C YRS = number of years in current position as hospital 

pharmacy director 
METH = number of decision-making methodologies used 
CRITERIA = number of criteria considered 
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Table 8. Multiple regression of selected variables on the 
number of clinical pharmacy services implemented 
by the present pharmacy director 

Mult iple 
R2 

Change 

ln.* 

Variable 
Significance 

Variable R R2 

Change 

ln.* t P 

T YRS .540 292 .292 .944 .356 

CRITERIA .579 335 .043 .897 .380 

IV/UD .601 361 .026 1 .092 .287 

METH .615 378 .0 17 .935 . 36 1 

C YRS .631 399 .021 . 381 .707 

EHS .633 40 1 .002 -.275 .786 

Adjusted squared multiple 
F for total regression = 2 
T YRS = total number of 

R = .230 
.342; df = 6,21; p 
years experience 

= .069 

as a hospital 
pharmacy director 

CRITERIA = number of criteria considered 
IV/UD = intravenous admixture and unit dose drug 

distribution provided 
METH = number of decision-making methodologies used 
C YRS = number of years in current position as hospital 

pharmacy director 
EHS = effective hospital size 
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Table 9. Multiple regression 
global quality of 
pr ovided 

of selected 
clinical 

variables on the 
pharmacy services 

Variable 
Multiple 

R R2 

Change 
in 
R2 

Variable 
Signi f icance 

t P 

IV/UD .649 .421 .421 4.620 <.001 

C YRS .728 .530 .109 1.481 .154 

EHS .752 .565 .035 .959 .348 

METH .757 .572 .007 -.400 .693 

T YRS .759 .576 .004 -.315 .756 

CRITERIA .759 .576 .000 -.027 .979 

Adjusted squared multiple R = .454 
F for total regression = 4.746; df = 6,21; p = .003 
T YRS = total number of years experience as a hospital 

pharmacy director 
CRITERIA = number of criteria considered 
IV/UD = intravenous admixture and unit dose drug 

distribution provided 
METH = number of decision-making methodologies used 
C YRS = number of years in current position as hospital 

pharmacy director 
EHS = effective hospital size 
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deciding which clinical services to implement and/or 

continue to provide, the ratings of importance for each 

criteria, the number of decision-making methodologies used 

by the pharmacy director in evaluating those criteria, the 

ratings of usefulness for each decision-making methodology, 

and the global quality of those clinical services being 

provided. Tables 10 and 11 show the results. A Mann-Whitney 

U test was done on the one t-test which was statistically 

significant, as a check against lack of homogeneity of 

variance. Its probability was found to be .014. 

The second set of t-tests was calculated between 

respondents whose pharmacy departments provided both unit 

dose drug distribution and intravenous admixture service and 

those which did not provide these two drug distribution 

services. These t-tests assessed differences regarding the 

number of clinical pharmacy services currently being 

provided, the number of clinical services implemented by the 

present director of pharmacy, and the global quality of 

those clinical services being offered. Again, Mann-Whitney 

U tests were done on all t-tests which were statistically 

significant, as a control for lack of homogeneity of 

variance. Results are depicted in Table 12. 

ANOVAs were done to determine if significant 

differences existed in the number of clinical services being 

provided, the number of clinical services implemented by the 

present pharmacy director, or the global quality of clinical 
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Table 10. Student t-tests (one-tailed) of selected 
differences between pharmacy departments/ 
directors of teaching hospitals affiliated with a 
university medical school and those of other 
hospitals 

Categ ory Mean S.D. t-value df 

Number of 
services provided 

Gr oup 1 5.20 

Gr oup 2 5.04 

Number of 
services 
implemented 

Group 1 3.80 

Group 2 3.78 

Number of 
criteria 
considered 

Gr oup 1 13.20 

Group 2 13.39 

Number of 
dec i s ion-making 
methodologies used 

Gr oup 1 7.20 

Gr oup 2 7.78 

Global quality of 
services provided 

Group 1 4.52 

Group 2 4.25 

1 .48 

1.75 

.84 

2.30 

1 . 30 

.78 

1. 30 

1.70 

.90 

1.03 

.  186  

.0  16  

439 

7 16 

541 

26 

2 6  

2 6  

2 6  

26 

.854 

.987 

.664 

.480 

.593 

Group 1 (n =» 5) = teaching hospitals affiliated with a 
university medical school 

Group 2 (n • 23) = other hospitals 
T-values are based on pooled variance estimates 
a 1 = very low, 6 = very high 
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Table 11. Student's t-tests (two-tailed) of importance 
ratings of criteria for determining clinical 
pharmacy services and usefulness ratings of 
decision-making methodologies used to evaluate 
those criteria between pharmacy directors of 
teaching hospitals affiliated with a university 
medical school and those of other hospitals 

Categ ory Mean S.D. t-value df P 

g 
Importance rating 
of whether the 
service has the 
support of 
administration 

Group 1 

Group 2 

4.40 

5.17 

.89 

.98 
1 .616 26 . 118 

Importance rating 
of whether the 
pharmacy department 
has a sufficient 
number of personnel 
to provide the 
service 

Group 1 

Group 2 

4.80 

5.70 

.84 

.47 
3 .342 26 . 00 3b 

Usefulness rating 
of return on 
investment 

Group 1 

Group 2 

3.50 

4.52 

1 . 29 

.93 
1 .909 23 .069 

Group 1 (n = 5) = teaching hospitals affiliated with a 
university medical school 

Group 2 (n = 23) =* other hospitals 
T-values are based on pooled variance estimates 
a 1 s» very low, 6 = very high 
b Significant at alpha = .05 
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Table 12. Student t-tests (one-tailed) of selected 
differences between hospital pharmacies providing 
both intravenous (IV) admixture and unit dose 
(UD) drug distribution services3 and other 
hospital pharmacies 

Mann-
Whitney U 

Category Mean S.D. t-value df p p 

Number of 
services 
provided 

Group 1 

Group 2 

Number of 
services 
implemented 
by -present 
direct or 

Group 1 

Group 2 

Q 
Global quality 
of services 
provided 

Gr oup 14.60.63 . . 
4.35 26 <.001 .005 

Group 2 2.93 1.31 

Group 1 (n = 23) = IV/UD pharmacies 
Group 2 (n = 5) = other pharmacies 
T-values are based on pooled variance estimates 
a as defined in the survey instrument 
b significant at alpha =• .05 
c 1 » very low, 6 = very high 
N/A = not applicable 

5.48 1.44 

3.20 1.48 
3.188 2 6  004 . 0 0 8  

3.96 

3.00 

2.14 

1.87 
.922 26  365 N/A 
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services provided based on the educational degree(s) earned 

by the pharmacy director. For this categorization of 

directors with more than one degree, a Pharm D degree 

superceeded a Bachelor of Science (BS) degree, and a Masters 

degree superceeded either a BS or a Pharm D degree. See 

Table 13 for results. 

To detect any substantial difference in the number of 

clinical services currently being provided, the number of 

clinical services implemented by the present pharmacy 

director, or the global quality of clinical services 

provided based on whether the pharmacy director has earned a 

graduate level (Masters or Doctorate) degree, Student's t-

tests were conducted. Results are displayed in Table 14. 

Lastly, ANOVAs were done to detect significant 

differences in the importance ratings of decision criteria, 

as well as in the usefulness ratings of decision-making 

methodologies, based on the educational degree(s) earned by 

the pharmacy director. Results are depicted in Tables 15 

and 16, respectively. 

To determine if type of hospital ownership had a 

significant effect on the number of clinical pharmacy 

services currently provided, the number of clinical services 

implemented by the present director of pharmacy, or on the 

global quality of clinical services provided, ANOVAs were 

done. The findings are shown in Table 17. 
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Table 13. One way ANOVA 
degree(s) earned 

results 
by the 

by the 
pharmacy 

educational 
direct or 

Dependent 
Variable F P 

Number of clinical 
services provided .028 .972 

Number of clinical 
services implemented 
under current director 1.021 .375 

Global quality of 
clinical services 
pr ovided .455 .6 40 

For all tests degrees of freedom between = 2, degrees of 
freedom within = 25 
a Educational degrees = Bachelor of Science, Pharm D, 

Masters 
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Table 14. Student's t-tests (one-tailed) of selected 
differences between hospital pharmacies in which 
the pharmacy director has earned a graduate level 
(Masters or Doctorate) degree and other hospital 
pharmacies 

Category Mean S.D. t-value df p 

Number of 
services 
pr ovided 

Group 1 

Group 2 

Number of 
services 
implemented 
by present 
direct or 

Group 1 

Group 2 

Global quality 
of services 
pr ovided 

Group 1 4.25 .83 
.145 26 .886 

Group 2 4.32 1 .08 

Group 1 (n = 8) = hospital pharmacies of directors with a 
graduate level degree 

Group 2 (n = 20) = other pharmacies 
T-values are based on pooled variance estimates 
a 1 = very low, 6 = very high 

5.00 

5.10 

1.41 

1  . 8 0  
140 26  ,890 

4.00 

3.70 

1.31 

2.36 
336 26 739 
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Table 15. One way ANOVA results of the importance ratings 
of individual criteria by the educational 
degree(s) earned by the pharmacy director 

Criterion df*5 

Whether the service meets JCAH 
accreditation standards 25 1.492 .244 

Whether the service will improve 
patient care 25 .205 .816 

Whether the service has the support 
of administration 25 1.016 .377 

Whether the service has the support 
of the medical staff 25 1.165 .328 

Whether the service is cost-justified 
to the hospital 23 .696 .509 

Whether the service has the support 
of the pharmacy staff 25 2.239 .127 

Whether the service reduces the 
hospital's costs 25 2.141 .139 

Whether the service generates revenue 
for the hospital 24 .773 .473 

Whether the service has the support 
of the nursing staff 24 .716 .499 

Whether the pharmacy department has a 
sufficient number of personnel to 
provide the service 25 1.292 .293 

Whether the pharmacy staff has the 
proper training to provide the 
service 25 .558 .579 

Whether the service is needed to 
support other pharmacy services 24 .001 .999 
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Table 15. continued 

Criterion dfb F P 

Amount of capital expenditures 
required for start-up of the service 25 .177 .839 

Timing of submitting the request for 
service implementation to the 
approving official 22 1. 506 .244 

a Educational degrees = Bachelor of Science, Pharra D, 
Mas ters 

b df = degrees of freedom within 
For all tests degrees of freedom between = 2 
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Table 16. One way ANOVA results of the usefulness ratings 
of individual decision-making methodologies by 
the educational degree(s) earned by the 
pharmacy director 

Decision-making 
Methodology df 

Needs assessment 

Cost-benefit analysis 

Cost-effectiveness 
analys is 

Strategic planning 

Intuition 

Return on investment 

Goal attainment 

Surveys 

Break-even analysis 

Decision-analysis 

Multiattribute utility 
analysis 

25 .420 .661 

23 .257 .776 

22 .617 .548 

21 .807 .460 

22 .395 .679 

22 .279 .760 

20 .049 .952 

19 .066 .936 

20 .248 .782 

14 .756 .488 

insufficient data 

a Educational degrees = Bachelor of Science, Pharm D, 
Masters 

b df = degrees of freedom within 
For all tests degrees of freedom between = 2 
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Table 17. One way ANOVA results by the type of hospital 
ownership 

Dependent 
Variable 

Number of clinical 
services provided .337 .717 

Number of clinical 
services implemented 
under current director .939 .404 

Global quality of 
clinical services 
provided .038 .963 

For all tests degrees of freedom between = 2, degrees of 
freedom within = 25 
a Types of hospital ownership = government, nonfederal; 

nongovernment, not for profit; investor owned (for 
profit) 
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Again, ANOVAs were done to discover any substantial 

differences in the importance ratings of decision criteria 

based on the type of hospital ownership. Outcomes are 

exhibited in Table 18. As a control for possible lack of 

homogeneity of variance, a Kruskal-Wallis test was done on 

the one ANOVA which was statistically significant. Its 

probability was .092. 

As seen in the table, the ANOVA for the importance 

rating of whether the service is needed to support other 

pharmacy services was statistically significant. The mean 

importance ratings of the variable for each of the types of 

hospital ownership were: government, nonfederal = 2.67; 

nongovernment, not for profit = 4.50; and investor-owned 

(for profit) = 4.25. Post-hoc testing of the ANOVA through 

a paired comparison, using the Bonferroni procedure to 

adjust for alpha slippage, found pharmacy directors of 

nongovernment, not for profit hospitals to rate the 

importance of whether the clinical service is needed to 

support other pharmacy services significantly higher than 

did pharmacy directors of government, nonfederal hospitals 

(p= .009). 

Finally, ANOVAs were performed to identify significant 

differences in the usefulness ratings of decision-making 

methodologies, also based on the type of hospital ownership. 

Test results appear in Table 19. 
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Table 18. One way ANOVA results of importance ratings of 
individual criteria by the type of hospital 
ownership 

Criterion df^ F p 

Whether the service meets JCAH 
accreditation standards 25 2.599 .094 

Whether the service will improve 
patient care 25 .775 .472 

Whether the service has the support 
of administration 25 .530 .595 

Whether the service has the support 
of the medical staff 25 1.125 .341 

Whether the service is cost-
justified to the hospital 23 1.961 .163 

Whether the service has the support 
of the pharmacy staff 25 2.162 .136 

Whether the service reduces the 
hospital's costs 25 2.050 .150 

Whether the service generates 
revenue for the hospital 24 1.187 .323 

Whether the service has the support 
of the nursing staff 24 .129 .879 

Whether the pharmacy department has 
a sufficient number of personnel to 
provide the service 25 .171 .844 

Whether the pharmacy staff has the 
proper training to provide the 
service 25 .836 .445 

Whether the service is needed to 
£ 

support other pharmacy services 24 3.983 .032 
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Table 18. continued 

Goal dfb F P 

Amount of capital expenditures 
required for start-up of the service 25 1 .040 . 368 

Timing of submitting the request for 
service implementation to the 
approving official 22 2.446 . 110 

a Types of hospital ownership = government, nonfederal; 
nongovernment, not for profit; investor-owned (for 
profit) 

b df = degrees of freedom within 
For all tests degrees of freedom between = 2 

c Significant at alpha =• .05 
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Table 19. One way ANOVA results of the usefulness ratings 
of individual decision-making methodologies by 
the type of hospital ownership 

Decision-making ^ 
Methodology df 

Needs assessment 25 .194 .825 

Cost-benefit analysis 23 1.339 .282 

Cost-effectiveness 
analysis 22 .620 .547 

Strategic planning 21 .027 .973 

Intuition 22 .495 .616 

Return on investment 22 .608 .553 

Goal attainment 20 1.025 .377 

Surveys 19 2.188 .140 

Break-even analysis 20 2.269 .129 

Decision-analysis 14 .972 .402 

Multiattribute utility 
analysis 9 2.421 .144 

a Types of hospital ownership = government, nonfederal; 
nongovernment, not for profit; investor-owned (for 
profit) 

b df = degrees of freedom within 
For all tests degrees of freedom between = 2 
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HOSPITAL PHARMACY DIRECTOR SURVEY 

DIRECTIONS: THIS SURVEY FORM IS TO BE COMPLETED BY THE 
HOSPITAL'S DIRECTOR OF PHARMACY. PLEASE PROVIDE THE 
REQUESTED INFORMATION FOR EACH OF THE FOLLOWING 
QUESTIONS. BE SURE TO READ EACH QUESTION CAREFULLY. 
DEFINITIONS OF SELECTED TERMS ARE PROVIDED WHEN 
NECESSARY TO CLARIFY THE QUESTION BEING ASKED. 

I. The first section deals with the status of clinical pharmacy 
services/functions in the hospital. 

A. For each of the clinical pharmacy services/functions listed below, 
CHECK THE BOX of the ONE statement that best describes the current 
status of that service/function within the pharmacy. 

B. Immediately to the lower right of each of the listed clinical 
services/functions is a rating scale for that service/function. Please indicate 
your RATING OF QUALITY (your judgement concerning the extent to which 
that clinical pharmacy service/function contributes to the valued outcomes 
of improved patient care and cost-efficient health care delivery at your 
institution) for each clinical service/function CURRENTLY PROVIDED by 
CIRCLING THE NUMBER on the scale which corresponds to the rating 
given. NOTE: 1 = Very Low Quality, 6 = Very High Quality. SEE 
EXAMPLE BELOW. 

EXAMPLE 

PATIENT EDUCATION PROGRAMS 

| | Not currently provided Quality Rating 

f^j Implemented under p 
1—1 director and currentlj 

Implemented under my direction 
and currently provided 

revious 1 2 3 4 (5 )  6 
y provided Very Very 

Low High 

PHARMACOKINETIC CONSULTATION (Defined as the 
provision of drug dosage recommendations to the prescriber based 
upon serum drug level values and pharmacokinetic calculations) 

| | Not currently provided 

I I Implemented under p: 
'—1 director and currentlj 

Implemented under my direction 
and currently provided 

revious 
y provided 

Quality Rating 
1 2 3 4 5 6 

Very Ve 
Low 

very 
High 

FORMAL DRUG INFORMATION SERVICE 

[ | Not currently provided 

I 1 Implemented under previous 
1—1 director and currently provided 

Implemented under my direction 
and currently provided 

Quality Rating 
1 2 3 4 5 6 

Very Very 
Low High 
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3. MONITORING OF DRUG THERAPY (Defined as review of the 
patient's medical record and a consultation with the prescriber when 
indicated) 

| [ Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
—1 director and currently provided Very Very 
• Implemented under my direction ^ow High 

and currently provided 

4. DRUG USE REVIEW (Defined as a retrospective, concurrent or 
prospective drug therapy monitoring using approved criteria and 
standards) 

| | Not currently provided Quality Rating 

I I Implemented under previous ' 2 3 4 5 6 
—1 director and currently provided Very Very 

Implemented under my direction ^ow High 
and currently provided 

5. MAKING ROUNDS WITH THE MEDICAL AND NURSING 
STAFFS 

[ | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—' director and currently provided Very Very 

Implemented under my direction ^ow High 
ana currently provided 

6. TAKING OF PATIENT MEDICATION HISTORIES UPON 
ADMISSION 

| | Not currently provided Quality Rating 

I 1 Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 

Implemented under my direction ^ow 

and currently provided 

7. RESPONDING TO CARDIOPULMONARY RESUSCITATION 
ATTEMPTS (to prepare medications for administration, provide 
drug information, and maintain a record of medications and 
amounts administered) 

| | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 

Implemented under my direction *"ow High 
ana currently provided 
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8. ADMINISTRATION OF DRUGS TO PATIENTS 

| [ Not currently provided Quality Rating 

arevious * 2 3 4 5 6 I I Implemented under pi 
1—1 director and currently provided Very Very 

Low Hign Implemented under my 
and currently provided 

direction 

9. PROFESSIONAL EDUCATION PROGRAMS (for medical, nursing 
or pharmacy staffs) 

| | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 

Implemented under my direction ^ow High 
and currently provided 

10. PHARMACIST ON TOTAL PARENTERAL NUTRITION TEAM 
(to perform a clinical assessment of the patient and recommend 
appropriate nutritional therapy) 

| | Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 

Implemented under my direction ^ow High 
and currently provided 

11. PATIENT DISCHARGE MEDICATION COUNSELING 

| [ Not currently provided Quality Rating 

I I Implemented under previous 1 2 3 4 5 6 
'—director and currently provided Very Very 

Implemented under my direction ^ow High 
ana currently provided 

12. PARTICIPATING IN CLINICAL DRUG RESEARCH 

| [ Not currently provided Quali ty Rating 

I I Implemented under previous 1 2 3 4 5 6 
1—1 director and currently provided Very Very 

Low High Implemented under my direction 
ana currently provided 
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II. This section deals with how you decide on priorities for implementation 
or continuation of alternative clinical pharmacy services/functions when 
choosing between them. 

A. In the list below, please indicate for each specific goal if you 
CONSCIOUSLY CONSIDER that goal when deciding which clinical 
pharmacy services/functions the pharmacy will implement and/or continue 
to provide. (CHECK THE BOX of your answer) 

B. Immediately to the lower right of each of the listed goals is a rating 
scale for that goal. Please indicate your RATING OF IMPORTANCE in 
decision-making for each goal listed, REGARDLESS OF YOUR ANSWER IN 
PART A, by CIRCLING THE NUMBER on the scale which corresponds to 
the rating given. NOTE: 1 = Very Low Importance, 6 = Very High 
Importance. SEE EXAMPLE BELOW. 

EXAMPLE 

WHETHER THE SERVICE HAS THE SUPPORT OF THE 
CONICAL LABORATORY STAFF 

0 Goal NOT considered , ^0,?nC? Ra'in* 
1—1 1 (2/ 3 4 5 6 
1 [Goal considered Very Very 

Low High" 

1. WHETHER THE SERVICE WILL IMPROVE PATIENT CARE (by 
decreasing drug-induced complications, increasing the effectiveness 
of drug therapy, or decreasing length of patient stay) 

• Goal NOT considered , R"ing 
1—1 1 2 3 4 5 6 
Q^Goal considered Very Very 

Low High 

2. WHETHER THE SERVICE GENERATES REVENUE FOR THE 
HOSPITAL (but not in excess of the hospital's cost for the service) 

• Goal NOT considered , Importance Rating 
1—1 1 2 3 4 5 6 
1 [Goal considered Very Very 

Low High 

3. WHETHER THE SERVICE REDUCES THE HOSPITAL'S COSTS 
(but not sufficiently to exceed the cost of the service) 

• Goal NOT considered , W»rtan« Rating 
1 2 3 4 5 b 

I I Goal considered Very Very 
Low High 
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4. WHETHER THE SERVICE IS COST-JUSTIFIED TO THE 
HOSPITAL (by generating revenue in excess of the hospital's costs 
or by reducing the hospital's costs sufficiently to exceed cost of the 
service) 

• Goal NOT considered , taporta»ce Rating 
1—1 1 2 3 4 5 6 
rjGoal considered Very Very 

Low High 

5. WHETHER THE SERVICE HAS THE SUPPORT OF THE 
PHARMACY STAFF 

• Goal NOT considered , ^portance Rating 
1—1 1 2 3 4 5 6 
I |Goal considered Very Very 

Low High 

6. WHETHER THE SERVICE HAS THE SUPPORT OF THE 
MEDICAL STAFF 

• Goal NOT considered , taportuic. R»ting 
1 2 3 4 5 6 

I I Goal considered Very Very 
Low High 

7. WHETHER THE SERVICE HAS THE SUPPORT OF THE 
NURSING STAFF 

• Goal NOT considered , ^portance Rating 
12 3 4 5 6 

Goal considered Very Very 
Low High 

8. WHETHER THE SERVICE HAS THE SUPPORT OF 
ADMINISTRATION 

• Goal NOT considered , 
1 2 3 4 5 6 

LjGoal considered Very Very 
Low High 

9. WHETHER THE SERVICE IS NEEDED IN ORDER TO MEET 
JCAH ACCREDITATION STANDARDS 

• Goal NOT considered , Importance Rating 
_ 12 3 4 5b 

1 jGoal considered Very Very 
Low High 
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10. OTHER GOALS CONSIDERED? (If yes, please specify what it is) 

11. Of the ten goals listed above, indicate the ONE goal which you feel is 
the most important. 

Item number of MOST important goal 

12. The decisions regarding which clinical pharmacy services/functions 
the pharmacy will implement and/or continue to provide are almost 
always made by someone other than myself. (If yes, please specify 
who) 

III. This section deals with decision-making methodologies. 

A. In the list below, please indicate for each decision-making 
methodology IF YOU HAVE USED THAT METHODOLOGY in evaluating 
applicable criteria to decide which clinical pharmacy services/functions to 
implement and/or continue to provide. (CHECK THE BOX of your answer) 

B. Immediately to the lower right of each of the listed decision* 
making methodologies is a rating scale for that methodology. Please indicate 
your RATING OF USEFULNESS for each decision-making methodology 
listed, REGARDLESS OF YOUR ANSWER IN PART A, by CIRCLING THE 
NUMBER on the scale which corresponds to the rating given. NOTE: 1 = 
Very Low Usefulness, 6 = Very High Usefulness. SEE EXAMPLE BELOW. 

• Yes 

• No 

Importance Rating 
1 2 3 4 5 6 

Very 
Low 

I I Yes. 

• No 

EXAMPLE 

SYSTEMS ANALYSIS 

M Methodology NOT used 

1 | Methodology used 
1 

Very 
Low 

Usefulness Rating 
2 ^ 4 5 6  

i V e r y  
High 
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1. BREAK-EVEN ANALYSIS (Defined as a technique for 
determining the volume of revenue-generating units at which 
revenues and costs are equal) 

• Methodology NOT used , 

I j Methodology used Very Very 
Low High 

2. RETURN ON INVESTMENT (Defined as the desired or specified 
earnings, as a percentage of investment, that will accrue over a 
period of time as a result of the productive activity created by the 
investment) 

• Methodology NOT used , 

[ I Methodology used Very Very 
Low High 

3. DECISION ANALYSIS (Defined as a systematic method of deciding 
between alternative services under conditions of uncertainty. 
Alternatives are expressed as a mathematical function of 
probability and utility values with the best choice being the one 
with the greatest expected utility) 

• Methodology NOT used , 
1 6 u 4 3 

I | Methodology used Very Very 
Low High 

4. STRATEGIC PLANNING (Defined as a process by which an 
organization selects its future goals and develops the strategy with 
which to achieve them) 

• Methodology NOT used t 

| | Methodology used Very Very 
Low High 

5. NEEDS ASSESSMENT (Defined as a process by which needs are 
identified and a decision is reached as to which need deserves the 
highest priority) 

I I Methodology NOT used l Usefulness Rating^ 

I | Methodology used Very Very 
Low Hign 

6 



2 3 6  

-8-

COST-BENEFIT ANALYSIS (Defined as a technique for choosing 
among various outcome objectives by comparing dollars of benefits 
to dollars of costs for alternative programs, so limited resources can 
be used most effectively) 

• Methodology NOT used , Uf fu'ness Ratm« 
1—1 1 2 3 4 5 6 
I | Methodology used Very Very 

Low High 

7. SURVEYS (FORMAL OR INFORMAL) OF KEY INDIVIDUALS 
OR GROUPS IN THE HOSPITAL (to determine their level of 
support for a particular service) 

• Methodology NOT used , VKtolnaRrint 
1—1 1 2 3 4 5 6 
I | Methodology used Very Very 

Low High 

8. MULTIATTRIBUTE UTILITY ANALYSIS (Defined as a 
systematic method of deciding between alternative services with 
respect to multiple attributes. Alternatives are expressed as a 
mathematical function of attribute preference weights and utility 
values with the best alternative being the one with the greatest 
overall utility) 

• Methodology NOT used , 
1 a u 4 0 O 

I | Methodology used Very Very 
Low High 

9. INTUITION (Defined as knowing the correct choice between 
alternatives without the conscious use of reasoning) 

• Methodology NOT used l 

I | Methodology used Very Very 
Low High 

10. GOAL ATTAINMENT (Defined as comparison of the actual level of 
functioning of a service with its original goals and objectives by 
calculating a goal attainment score for each service being compared) 

• Methodology NOT used , 
1 a O 4 d 6 

I I Methodology used Very Very 
Low High 
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11. COST-EFFECTIVENESS ANALYSIS (Defined as a technique for 
choosing among alternative programs, procedures, or methods to 
accomplish a specific outcome objective by determining which 
alternative accomplishes the objective at minimum cost) 

• Methodology NOT used , Uffu'M" 1—1 123456 
Methodology used Very Very 

Low High 

12. OTHER METHODOLOGY USED? (If yes, please specify what it is) 

• v Usefulness Rating 
6S 1 2 3 4 5 6 

1 I No Very Very 
Low High 

IV. Finally, this section deals with information about yourself and the 
institution at which you are employed. This information will help me to 
understand and interpret the study results. 

A. At what type of hospital are you employed? (Circle number of your 
answer) 

1 Government, federal 
2 Government, nonfederal 
3 Nongovernment, not for profit 
4 Investor-owned (for profi t) 

B. Is the institution a teaching hospital affiliated with a university medical 
school? (Circle number) 

1 Yes 
2 No 

C. Please indicate the hospital's licensed bed capacity and average 
occupancy rate. 

Bed capacity 
Occupancy rate % 

D. (•) Does the pharmacy provide unit dose drug distribution? (Defined as a 
system in which (1) almost all drugs (including injectables and oral 
liquids) are dispensed in single unit packages, (2) not more than a 24-
hour supply of doses is dispensed, and (3) a pharmacy or 
pharmacy/nursing medication profile is kept on each patient) (Circle 
number) 

1 Yes 
2 No 

(•) Does the pharmacy provide IV admixture service? (Defined as nearly 
all intravenous products and solutions being prepared and dispensed by 
pharmacy for patients) (Circle number) 

1 Yes 
2 No 
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E. Please indicate the organizational structure of the pharmacy 
department's services. (Place an "X" at the appropriate point on the scale 
below.) 

Fully Fully 
Centralized Decentralized 

0 10 20 30 40 50 60 70 80 90 ioo 

Percent 

F. Please indicate which educational degree(s) you have earned. (Circle 
number/s) 

1 Bachelor of Science 
2 Pharm. D. 
3 Masters 
4 Doctorate 

G. Please indicate how long you have been in your CURRENT POSITION 
AS THE DIRECTOR of tne hospital's pharmacy. 

Years 

H. Please indicate your TOTAL LENGTH OF EXPERIENCE AS A 
DIRECTOR of pharmacy in a hospital. 

Years 

I. Please indicate how many pharmacists and technicians are employed by 
the pharmacy department. 

Pharmacists: Full-time equivalents 

Technicians: Full-time equivalents 

Please return the completed survey in the enclosed postage-paid self-
addressed envelope to: 

Department of Pharmacy Practice 
College of Pharmacy 
University of Arizona 
Tucson, Arizona 85721 

THANK YOU VERY MUCH FOR YOUR HELP! 



APPENDIX E 

CORRESPONDENCE USED IN FINAL STUDY 

2 3 9  



2 4 0  

T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY DEPARTMENT OF PHARMACY PRACTICE 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

August 18, 1987 

Dear Colleague, 

Directors of hospital pharmacies, such as yourself, are 
tasked with making many important decisions. In this era of 
medical care cost containment, decision-making regarding the 
setting of priorities for implementation of alternative pharmacy 
services Is particularly critical. When faced with budget cuts, 
determining which pharmacy services to continue and which to 
delete is also a formidable challenge. 

You have been Identified as being representative of a 
special group who will be studied to assess decision-making by 
hospital pharmacy directors. The particular focus of the study 

Is on their decision-making activity when choosing between 
alternative clinical pharmacy services as to which service to 
implement and/or continue to provide. 

X fully realize the value of your time as I too have been a 
director of hospital pharmacy. However, your response is needed 
If this study is to be successful. The Information you take the 
time to provide will prove valuable in Identifying ways of 
increasing the success of those decisions which I described 
above. Although the survey may appear lengthy, participants in a 
pilot study took an average of only IS minutes to complete the 
instrument. 

You may notice a code number on the first page of your 
survey. This is necessary to conduct follow ups with 
nonresponders. Be assured that I will guarantee the strictest 
confidentiality to all those surveyed. 

Please complete the attached survey form and return it in 
the enclosed postage-paid self-addressed envelope as soon as you 
can. If you have any questions call Paul at (60 2)6 26-4291. 
Thank you for your helpful participation. 

Sincerely, 

Paul Reilly, At.Ph. 



August 25, 1987 

Last week a University of Arizona survey of 

hospital pharmacy directors was mailed to you. If 
you have already completed and returned the survey 
please accept my sincere thanks. If not, please 
do so today. It Is of utmost Importance that your 
responses be Included In this study if the results 
are to be an accurate reflection of hospital 
pharmacy directors' decision-making activities. 
If the survey form has been misplaced or you 
don't believe you received one, please call me 
right now at (602)626-4291 and I will mall another 
one to you. 

Sincerely, 

Paul Rei11y, R.Ph. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY DEPARTMENT OF PHARMACY PRACTICE 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

September 3, 1987 

Dear Co 11eague , 

About three weeks ago I wrote to you seeking your 
participation In a survey of hospital pharmacy directors. The 
focus of the survey is on directors' decision-making activities 
when chooaing between alternative clinical pharmacy services as 
to which service to Implement and/or continue to provide. As of 
today I have not yet received your completed survey form. 

This research Is being conducted to identify how a director 
of hospital pharmacy might be able to Increase his/her success 
when deciding priorities for the Implementation and/or 
continuation of alternative clinical pharmacy services. 

I am writing to you again because of the significant 
contribution you can make to this research. Only a limited 
number of hospital pharmacy directors were selected for 
participation in this study. Therefore it is necessary that you 
respond to provide an adequate assessment of the subject area. 
Please take about 15 minutes of your time Co provide the 
information requested so other members of the profession might 
benefit from your experiences. 

Because a few returned surveys have had problems with pages 
sticking together, I must make an additional request of you. 
Before returning your survey form, please check to ensure that 
all ten pages have been completed. 

For your convenience I have enclosed a replacement survey 
form and return envelope. please complete the survey form and 
return it as soon as possible. If you have any questions call me 
at (602) 626-4291. Your cooperation is greatly appreciated. 

Sincerely, 

L. Ph. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
K V 1 ! ^ )  T U C S O N -  A R I Z O N A  8 5 7 2 1  

COLLEGE OF PHARMACY DEPARTMENT OF PHARMACY PRACTICE 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

September 22, 1987 

Dear Colleague, 

I am writing to you about the study of hospital pharmacy 
directors' decision-making activities when determining clinical 
pharmacy services. I have not yet received your completed 
questlonnai re. 

The large number of questionnaires already returned Is very 
encouraging. But, whether these decision-making activities will 
be described accurately depends upon you and the other hospital 
pharmacy directors who have not yet responded. This is because 
those of you who have not yet returned your questionnaire may 
have different experiences and responses than those who have. 

The purpose of this study is to identify what might make a 
pharmacy director successful in implementing and providing 
quality clinical services. By sharing your experiences, you 
have the unique opportunity to benefit the pharmacy profession 
with a minimum of effort. The usefulness of the study's results 
depends on how accurately these decision-making activities can be 
assessed. 

It is for these reasons that I- am sending you this follow-up 
letter. I urge you to complete the survey form previously 
provided and return it in the postage-paid envelope as quickly as 
possible. Your contribution to the success of this study will be 
greatly appreciated. 

Sincerely, 

Paul Reilly, 
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Table 1. Other goals which the responding hospital pharmacy 
directors consider when deciding which clinical 
pharmacy services/functions the pharmacy will 
implement and/or continue to provide 

2 
Imp or t ance 

Goal Rating 

R Ph's ability 5 

Labor intensity and availability 5 

Consistent with hospital's strategic plan 6 

Efficiency 5 

Enhance pharmacy visibility 4 

Feasibility of goal to be completed 4 

What is done must be able to be organized in an 
algorithm fashion and the outcome measurable 6 

Reduce workload 4 

Will the service improve the professional image 
of pharmacy 

Does the service make sense from a practical 
viewpoint? 5 

Manpower 5 

Chance of success of goal 4 

Adequate staffing to provide quality service 5 

Request of any major admitting physician 5 

Staffing 5 

Whether the service increases pharmacy's clinical 
reputation within the hospital 6 

Contribution to career goal(s) and overall 
patient care 6 

Its future life span 5 
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T a b l e  1 .  c o n t i n u e d  

Importance3 

Goal Rating 

Duplicate services at other institutions 3 

Additional personnel 5 

Save nursing time and provide a more "drug 
knowledgeable" person to fill void of nursing 
shortage 6 

Service serves as positive motivation factor 
for pharmacist 4 

Is it possible with current staff 5 

Formulary as it relates to MIC information 
provided by lab--coordination of effort 5 

Service adversely affects workload 5 

Staff 5 

Efficient use of personnel 6 

Able to perform at high quality level 5 

QA 5 

Attract good pharmacist 5 

If service improves image of pharmaceutical 
services 4 

To meet ASHP residency standard 

Pharmacist job satisfaction 4 

Abilities of R Ph staff to provide 3 

"Customer"/Patient/User satisfaction 5 

Reduction in iatrogenic disease 

Practicality 4 

Additional staffing needed to implement 6 
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T a b l e  1 .  c o n t i n u e d  

a 
Importance 

Goal Rating 

Improves pharmacist's job quality and self 
satisfaction 6 

Legal/liability 6 

Reduce manpower 5 

Professional development of department and 
pharmacists 5 

Overall how all these areas are affected 5 

Educational model potential for pharmacy students 3 

Outpatient Rxs 4 

a 1 = very low, 6 = very high 
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Table 2. Other decision-makers which the responding 
hospital pharmacy directors indicated as usually 
making the decisions regarding which clinical 
pharmacy services/functions the pharmacy will 
implement and/or continue to provide 

Myself and QA committee 

Hospital administration and medical staff 

P & T Committee 

Sr. V.P. Patient Services on ray recommendation 

Clinical pharmacy manager 

Administration/medical staff 

Approval needed from medical staff committees and 
administration 

Administration 

Adminis trat ion 

Clinical pharmacist 

Administration 

Administrator and medical staff have significant influence 
in the decision-making process 

Associate administrator and P & T committee 

Medical/financial approval 

Hospital director 

Administration, medical staff and myself 

M. D. 

Administration through budget when services require FTE 

Administration 

President 

Chief of staff has final approval authority 
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T a b l e  2 .  c o n t i n u e d  

Adminis trat i on 

Medical staff (sometimes) 

Administration 

Administrat or 

Pharmacy staff — to the extent they are developed in that 
area and care to participate. At this time I do make most 
of the decisions 

P & T committee 

After presentation--administration 

Administration, to fund the program 

Administrative team 

V.P. Patient Care Services 

P & T committee 

P & T committee 

Administration 

Entire management team 

Director of hospital 

All staff 

Ultimately the C.E.O. 

Director, Professional & Support Services 

Vice President Operations 

P & T chairman 

Assistant administrator 

Admin./Med. director 

Administration, med. staff 
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Table 2. continued 

Approval by administration before proceeding 

Administration 

Medical staff 
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Table 3. Other decision-making methodologies used by 
responding hospital pharmacy directors in 
evaluating applicable goals to decide which 
clinical pharmacy services/functions to implement 
and/or continue to provide 

Usefulness3 

Decision-making Methodology Rating 

Utilization 5 

Common sense 6 

Staff surveys 5 

Being able to identify a need and presenting an 
organized approach to meet that need--siraply 
striking while the iron is hot 6 

Time requirement analysis 6 

Others' analyses in journal articles 5 

Common sense 6 

Survey of pharmacy staff attitudes 4 

Biorhythm, tarot cards, crystal ball, tea leaves 6 

Observation of existing programs 5 

a 1 = very low, 6 = very high 
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Table 1. Definitions of variable abbreviations used in 
correlation matrix 

METHODOLOGIES - number of decision-making methodologies used 
by the pharmacy director in determining clinical services 

TEACHING HOSP - being a teaching hospital affiliated with a 
university medical school 

EFF HOSP SIZE - effective hospital size 

IV/UD SERVICES - providing both intravenous admixture and 
unit dose drug distribution services 

DECENTRALIZATION - degree of decentralization of the 
pharmacy department's services 

CURRENT YEARS - number of years the hospital pharmacy 
director has been in his/her current position 

TOTAL YEARS - total number of years experience as a hospital 
pharmacy director 

TECHS/PHARMACIST - number of technicians per pharmacist on 
the pharmacy department staff 

OCC BEDS/PHARM - number of occupied hospital beds per 
pharmacist on the pharmacy department staff 

GRAD DEGREE - the pharmacy director having a graduate level 
(Masters or Doctorate) degree 

PHARMACISTS - number of pharmacists on the pharmacy 
department's staff 

TECHNICIANS - number of technicians on the pharmacy 
department's staff 

SERVICES PROVIDED - number of clinical pharmacy services 
provided 

SERVICES IMPLEMENTED - number of clinical services 
implemented under the current pharmacy director 

QUALITY - global quality rating of clinical pharmacy 
services being provided 
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Table 2. Correlation matrix of variables used in the study 

(1) (2) (3) (4) (5) 

(1) METHODOLOGIES 

(2) TEACHING HOSPITAL -.092 

(3) EFF HOSP SIZE .090 .430 

(4) IV/UD SERVICES 

o
 

0
 

•
 

1 -.042 -.046 

(5) DECENTRALIZATION .039 .190 .355 .139 

(6) GRAD DEGREE .109 .128 .387 .021 .174 

(7) CURRENT YEARS .023 .087 . 103 .014 .075 

(8) TOTAL YEARS .052 . 122 .174 .027 . 117 

(9) PHARMACISTS .083 .430 .868 .148 .445 

(10) TECHNICIANS .074 .374 .816 .143 .390 

(11) TECHS/PHARMACIST -.135 .010 -.047 .001 .007 

(12) OCC BEDS/PHARMACIST -.092 - .073 -.043 -.346 -.247 

(13) SERVICES PROVIDED .145 .261 .348 .182 .331 

(14) SERVICES IMPLEMENTED .138 .240 .245 .113 . 177 

( 15) QUALITY .033 .074 .134 .113 . 204 
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T a b l e  2 . — c o n t i n u e d  

(6) (7) (8) (9) ( 10) 

(6) GRAD DEGREE 

(7) CURRENT YEARS -.031 

(8) TOTAL YEARS .051 .849 

(9) PHARMACISTS .334 .170 .213 

( 10) TECHNICIANS .329 .082 . 162 .866 

(U) TECHS/PHARMACIST -.045 -.097 -.022 -.102 .213 

(12) OCC BEDS/PHARMACIST -.073 -.082 -.087 -.366 -.222 

(13) SERVICES PROVIDED . 157 .183 .186 .459 .392 

(14) SERVICES IMPLEMENTED . 116 .474 .469 . 298 .230 

(15) QUALITY .045 .086 .086 .144 .147 

(11) (12) (13) (14) (15) 

(11) TECHS/PHARMACIST 

(12) OCC BEDS/PHARMACIST . 294 

(13) SERVICES PROVIDED -.101 -.287 

( 14) SERVICES IMPLEMENTED -.136 -.194 .634 

(15) QUALITY 

o
 
0
 

•
 

1 -.081 .193 . 154 

n = 346 
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