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ABSTRACT 

This study was conducted to evaluate the effect of 

communication and information on the potential adoption 

of optical scanners by hospital pharmacy directors. The 

study used a randomly selected national mail survey of 

600 hospital pharmacy directors. A response rate of 

64.17% was attained and the instrument was determined to 

have adequate reliability. 

Believability of optical scanner assessment 

information was compared between directors with high and 

low optical scanner familiarity. Directors with high 

familiarity rated the information's influence on their 

decision to adopt significantly higher than directors 

with low familiarity. 

Directors were also asked to rate the importance of 

the source of information and the optical scanner 

characteristics when making their decision to adopt. 

Directors with high familiarity rated management sources, 

administrative uses and time-savings higher and cost 

lower in importance. 

The survey revealed that 18.96% of the respondents 

were currently using optical scanners, primarily for 

inventory control. 

xiii 



CHAPTER 1 

INTRODUCTION 

Hospital pharmacy is continually growing and 

evolving. A few of these changes are the concept of 

clinical pharmacy, unit dose delivery systems, and 

intravenous admixture programs. Twenty years ago, 

clinical pharmacy was not even part of the hospital 

pharmacists' vocabulary (Parker, 1985). With the advent 

of these clinical programs, the profession began to 

evolve. Focus has been shifting from technical 

functions, such as compounding drugs, to information-

related functions. Determining the rate and scope of 

these changes has been the objective of many research 

studies. Clinical pharmacy programs include 

pharmacokinetic drug monitoring (McLeod, Miller, 1981; 

Parker 1985), reviewing patient medication histories, and 

preparing medication consults (Day, Fudge, McMahon, et 

al, 1985). The wide spread adoption of these types of 

programs has been slowed by the inability to evaluate 

them. The problems in assessment have ranged from the 

lack of definable tasks to the inability to measure 

workload. When considering the adoption of a new 

program, pharmacy managers look for consistency, 
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reliability, and measurable results (Hatfield, Alessi, 

Brown and Rehder, 1985). 

The changes in hospital pharmacy are not limited to 

services and programs. Technology changes include 

automatic drug dispensing units, new devices for 

preparing intravenous drugs and computers. Browning (et 

al, 1984) found the use of computers in hospital 

pharmacies to be continually growing. This growth in 

computer usage ranges from small personal computers to 

large mainframes. Browning's results demonstrated that 

the adoption of computers by hospital pharmacists closely 

follow an expected "S" curve or logistic function. Of 

interest, is the apparent slower initial entry of 

computers into hospital pharmacy as compared to other 

industries. This slower initial entry may be due to the 

inability to demonstrate computers as cost-effective. 

Unertl et al (1984) when studying the cost of a 

computerized outpatient pharmacy, found the cost per 

prescription to be higher than for the manual system. 

Hospital pharmacists may adopt this innovation even more 

rapidly when cost effectiveness can be demonstrated. 

In recent years, demonstrating cost effectiveness 

has increased in importance. In the past, pharmacists 

had accepted the source, price, quality and efficacy of 

drugs without question (Skolaut, McAllister, 1984). 
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However, economic changes occurring in the health care 

industry have placed a financial burden on most 

hospitals. Third party reimbursements (government and 

private insurance) for hospitalization have been steadily 

declining (Jonas, 1986). During this same period, the 

average hospital census has dropped. The 1982 average 

hospital census was 75% of capacity, declining to 64% in 

1985 (Oddis, 1986). These changes in economics have 

focused attention on hospital pharmacy budgets. Today, 

hospital pharmacists must justify new services and 

equipment not only on quality and access to health care, 

but also on cost-effectiveness. 

Many technologies have demonstrated cost-

effectiveness in other industries and yet, have not been 

adopted or are slow to be adopted in the health care 

system. This was demonstrated by Stolar (1976) with the 

adoption of computers by hospital pharmacists. Although 

computers had become widely used in many other 

industries, Stolar (1983) reported only 7.2% of hospital 

pharmacies as computerized in 1975. This figure grew to 

17.6% by 1982. 

The adoption of optical scanners appears to be 

following a similar course. Optical scanning, in the 

form of bar code scanning was first utilized in the 1960s 

(Newton, 1984). Over the last 25 years, bar code 
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techniques have been applied in practically every 

industry (Todres, 1982). However, bar code applications 

for hospital pharmacy did not appear in the literature 

until the mid-1980s (Hokanson, et al, 1984; Hokanson, 

Guernsey, and Bryant, 1984; Nold and Williams, 1985; 

Korleski, 1987). The number of articles written on the 

use or potential use of this technology in hospital 

pharmacy is still meager. Since utilization of optical 

scanners requires computerization, this apparently slow 

adoption of a new technology may be related to Stolar's 

findings on computerization of hospital pharmacies. 

Other factors that may also contribute to the slower 

initial adoption of this technology by hospital 

pharmacists are the inability to assess the adaptability 

of optical scanning to hospital pharmacy practice, the 

lack of communication about this technology to hospital 

pharmacists, or other factors involved in the adoption of 

new ideas or technology (diffusion of innovation). 

The diffusion of innovation is affected by four key 

elements: the innovation, channels of communication, 

time and the adopters (Rogers, 1983). Most studies focus 

on the rate of adoption (time) and characteristics of the 

adopters. The innovation and channels of communication 

are considered more difficult to assess; therefore, fewer 

studies evaluate these elements. 
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The adoption curve appears to be similar for most 

technological innovations; the overall rate, however may 

differ. Fliegel and Kivlin (1966) found that differences 

in innovations were important factors in explaining 

different rates of diffusion. The Office of Technology 

Assessment (OTA) (1976) stated that slower Initial 

diffusion is often interpreted as indicating caution, but 

is also consistent with poor communication between 

sellers and buyers. However, Rogers (1983) stated that 

a pro-innovation bias may lead to such conclusions. Most 

studies are conducted on innovations already diffused or 

on presumed "state of the art" innovations. Therefore, 

innovations that are discarded early or are not 

considered scientific breakthroughs are not included in 

these generalizations. A second bias is not recognizing 

re-invention or the modification of an innovation upon 

adoption or implementation. Generally, the rate of 

adoption is based on the use of the innovation and not on 

"how" it is used. The rate of adoption and the adoption 

curve can therefore, represent one innovation, such as a 

technology, or several innovations, such as different 

programs or services with the same technology. Bias may 

also be contained within diffusion studies. Fineberg 

(1985) stated that such a bias is the assumption that the 

information or knowledge available to the adopter is 
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correct and not presented as conflicting reports. For 

example, many articles reported the wide spread use of 

the computer tomography (CT) scanner despite the lack of 

adequate information on efficacy and safety (Banta, 

1980). Also, some procedures and technologies, such as 

gastric freezing in the 1960s, gained widespread use 

before total lack of benefit was demonstrated. However 

in the 1970s, the procedure of gastric freezing was being 

adopted and discarded at the same time as conflicting 

information became available on its effectiveness 

(Fineberg, 1985). 

Few studies have been conducted on the utilization 

of available information by potential adopters. Fineberg 

(1985) stated that the evaluation of an innovation can 

have a direct impact on the diffusion process, affecting 

any or all of the four key elements. 

Even though technology assessment is considered a 

relatively new field, a strategy for medical technology 

assessment was proposed by OTA in 1982. This strategy is 

comprised of four phasesi identification, testing, 

synthesis and dissemination. During the identification 

phase, it is determined which technologies require 

monitoring and assessment. 

A key element affecting the identification of a 

technology to be assessed is economics. Performing an 
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assessment on a new technology or procedure often 

requires a large budget. Technology-intensive industries 

often dedicate substantial funds for research. In 

comparison, the total dollar expenditures on medical 

technology assessment are small (Goodman, 1985). It is 

estimated that research and development is only 3% of 

total health spending. Clinical evaluation of drugs 

comprises a large portion of these expenditures. In 

1982, the Pharmaceutical Manufacturers Association 

estimated that 23.1 percent of research and development 

funds were dedicated for these evaluations. In contrast, 

Goodman (1985) estimated that only 7% of research funds 

were used to evaluate medical devices. The assessment 

of non-medical technologies or procedures used within 

health care, such as management innovations receive 

little if any financing (Goodman, 1985). The assessment 

of these innovations is left primarily to other 

industries. 

When a new technology is assessed, whether by the 

medical profession or an outside industry, dissemination 

of Information becomes a major factor. Banta and Behney 

(1981) differentiated between distribution and effective 

dissemination. Effective dissemination is the ability to 

change behavior, while distribution is the extent of 

activity or publication of information. The ability to 
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change the behavior of physicians by merely publishing 

evaluation results appears to be limited (Stross and 

Harlan, 1979; Fineberg, 1985). The influence of a 

colleague appears to be much greater than the influence 

of journal publications (Fineberg, 1985). 

Research focused on effective dissemination of 

assessment results is limited. Banta and Behney (1981) 

noted that little satisfactory research has been 

conducted in this area. Similarly, in 1982, OTA 

concluded that better methods need to be found to 

communicate information about medical technologies to 

health practitioners, health researchers, and health 

policymakers. 

PROBLEM 

Only a few studies have been conducted on the 

diffusion of technology in hospital pharmacy. These 

studies have focused on either the rate of diffusion 

(Browning, et al, 1984) or the cost-effectiveness of the 

innovation (Unertl, et al, 1984). The importance of 

technology assessment and the dissemination of this 

information are important factors in adopting beneficial 

innovations (Fineberg, 1985). Studies on the effects of 

technology assessments and means to communicate their 

results to hospital pharmacists are lacking. 

Also, some technologies may have beneficial uses for 



hospital pharmacy but appear slow to be adopted. Optical 

scanners have been utilized since the 1960s, yet little 

is published on their use in hospital pharmacy. The 

extent to which this technology is presently being 

utilized in this area is unknown. 

PURPOSE 

The first purpose of this study was to evaluate the 

effect of communication and information on the potential 

adoption of optical scanners by hospital pharmacists. 

The study focused on the relationship between predicted 

adoption of this new technology and the type and source 

of assessment information provided. The second purpose 

of this study was to determine the utilization of optical 

scanners by hospital pharmacists. 

SCOPE 

This study was a national survey of hospital 

pharmacy directors. The sample was selected from the 

American Hospital Association's Guide for 1987. Some 

speciality hospitals were excluded since they may not 

represent the typical hospital pharmacy. These hospitals 

included convalescent centers, psychiatric hospitals, and 

tuberculosis hospitals. Also, hospitals under 100 bed 

capacity were excluded since they may not employ a full 

time director of pharmacy. 
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SIGNIFICANCE 

It was expected that this study would have at least 

two important results. The first result was to further 

the knowledge about the perceived importance of 

technology assessment information. At present, few 

studies have been conducted on hospital pharmacy 

directors' utilization of assessment information. The 

growing concern over quality assurance and risk 

management is leading to a greater need to conduct 

quality assessments of new innovations. Effective 

dissemination of this assessment information is 

essential. Any additional information that can be 

gathered in this area will benefit the assessment and 

adoption of new technology. Additional information may 

also aid in the methodology for future studies and more 

effective dissemination of study results. 

The second area that may have benefited from this 

study was the utilization of optical scanning by hospital 

pharmacies. This technology has been shown to be widely 

used and beneficial in other industries. Its present 

utilization by hospital pharmacists was unknown. 

Information about how hospital pharmacists were using 

optical scanners will be beneficial in assessing possible 

future uses. 
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OBJECTIVES 

The primary goal of this study was to determine how 

hospital pharmacists value technology assessment 

information. This goal was supported by four objectives: 

(1) to assess the importance of the 

innovation's characteristics in the evaluation and 

adoption of non-medical technology by hospital pharmacy 

directors, 

(2) to assess the importance of various 

channels of communication in the evaluation and adoption 

of non-medical technology by hospital pharmacy directors, 

(3) to assess how the focus of the technology 

evaluation relates to the evaluation and intended 

adoption of non-medical technology by hospital pharmacy 

directors, and 

(4) to assess the relationship between optical 

scanning adoption and the characteristics of the 

institution and the pharmacy director. 

BACKGROUND AND HYPOTHESES 

Numerous studies have been completed on the 

diffusion of medical innovations. Generally these 

studies focus on one or more of the key elements in the 

diffusion process: characteristics of the innovation, 

communication channels, time and characteristics of the 

potential adopters (Rogers, 1983). Although technology 
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assessments are stated as affecting one or all of these 

key elements, this relationship has rarely been studied. 

Fineberg (1985) states that the correctness of knowledge 

available to the potential adopter is taken for granted; 

that an innovation is regarded as objectively and 

knowably good or bad. Most studies do not relate the 

nature and quality of assessment evidence to the 

diffusion process. 

The assessment of technology is composed of four 

phasess identification, testing, synthesis and 

dissemination (OTA, 1982). Of these four phases, 

effective the dissemination of assessment findings 

probably has greatest potential for influencing the 

adoption of an innovation. Fineberg (1985) stated that 

research on dissemination practices should be part of a 

coherent approach to technology assessment; yet, OTA 

(1982) states that research in this area is lacking. 

Fineberg (1985) stated that ideally dissemination 

would be the instantaneous communication of unambiguous 

new findings of a superior innovation to all pertinent 

adopters. Therefore, dissemination of assessment 

information can be described as containing five elements: 

the innovation, the potential adopters (receivers of the 

information), the communicators, the information 

communicated, and the media or method used to 
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communicate. For dissemination to be classified as 

"effective" dissemination, it must also be designed to 

influence or at least increase the opportunity to change 

behavior (Banta, Behney, 1981). This change in behavior 

would be the adoption or lack of adoption as influenced 

by any or all five elements. 

The first element, innovation is described as having 

five primary characteristics affecting its adoption! (1) 

relative advantage, (2) compatibility, (3) complexity, 

(4) trialability and (5) observability. Pineberg (1985) 

stated that adoption is more likely when the innovation 

is easy to use, requires little effort to learn and is 

highly remunerative and satisfying. Therefore, 

technology assessments focusing on these aspects of the 

innovation may be more likely to change behavior. 

The demonstration of an innovation's compatibility 

or adaptability may also affect its adoption. Larsen and 

Agarwala-Rogers (1977) found that upon adoption of an 

innovation, changes or modifications to the innovation 

occur over half of the time. 

Characteristics of the potential adopter is the 

second element in effective dissemination. Technology 

assessments appear more likely to affect behavior if the 

adopter has some experience with or prior knowledge about 

the technology. A study on the impact of the Coronary 
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Drug Project (CDP) illustrates the effects of 

familiarity. The CDP results on the efficacy and safety 

of lipid-lowering drugs were published at least four 

years before the survey was conducted. More than 1,700 

physicians, distributed evenly by speciality, were 

interviewed on the CDP findings. When sorted by 

speciality group, those unfamiliar with the results were 

16% cardiologists, 46% internists and 70% general 

practitioners. Of these three specialties, cardiologists 

would be expected to have the greatest experience using 

lipid-lowering drugs. The study also found that 

physicians claiming some or full familiarity with the CDP 

report were twice as likely as physicians with no 

familiarity to believe that specific lipid lowering drugs 

are not effective or safe (Fineberg, 1985). This led to 

the following hypotheses: 

Hypothesis It The importance of optical scanner 

characteristics assessed (efficiency, accuracy, ease of 

use, compatibility, and cost), reported uses, and 

reported benefits is not related to the hospital pharmacy 

director's familiarity (adoption or non-adoption) with 

optical scanners. 

Two other elements of effective dissemination are 

the communicator and method of communication. Diffusion 

studies have shown that individuals are most likely to 



communicate with others who are similar to themselves 

(Rogers, 1983). Potential adopters appear to accept 

assessment information more readily when presented by a 

colleague than in a journal. Dunn (1981) conducted a 

study on the impact of findings about the treatment of 

diabetic retinopathy. Although over 70 citations on 

these findings appeared in the literature, he found that 

two-thirds of those familiar with the study learned about 

it from a colleague. Caplow (1954) found that direct 

person-to-person contacts by drug company representatives 

were more influential than other forms of advertising. 

Studies on dissemination of information about new medical 

practices have found medical journals, discussion with 

colleagues and continuing education to be regarded as 

important sources (Fineberg, Gabel, Sosman, 1978; Manning 

and Denson, 1979; Stross and Harlan, 1981). These 

studies have focused primarily on relating assessment 

information about medical practice. The importance of 

the source of information about other types of technology 

assessments is not known. This led to the following 

hypothesis: 

Hypothesis IIi The importance of the source of optical 

scanner assessment information to hospital pharmacy 

directors is not related to the director's familiarity 

(adoption or non-adoption) with optical scanners. 
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The final element of effective dissemination is 

"what information is communicated". Most aspects of what 

is communicated have already been discussed. However, 

the information related to the potential adopter may also 

include "how" the study was completed or the methodology 

used. Mosteller (1985) described several different 

methodologies for medical technology assessment. Some 

methods used for assessment are considered more 

appropriate for certain types of studies. Mosteller 

stated that case studies have special value for 

generating hypotheses while surveillance studies are well 

adapted to identifying rare events. In contrast, 

Campbell and Stanley (1963) regarded case studies as 

useless tools for evaluating benefits and risks of a 

program or treatment. Fineberg (1985) stated that many 

clinicians are not well prepared to deal with 

quantitative methods. The potential adopters' attitudes 

toward certain methods of evaluation may affect the 

response to the results presented. 

The above information on the communication channel 

(source), communicator, and information communicated led 

to the concept of "focus of the evaluation". This 

concept was used to develop four hypotheses> 
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Hypothesis III: Believability, as perceived by hospital 

pharmacy directors, of optical scanning assessment 

information is not related to its focus (journal, author, 

and assessment method). 

Hypothesis IVi Believability of assessment information, 

regardless of focus (journal, author, and assessment 

method) is not related to the hospital pharmacy 

director's familiarity (adoption or non-adoption) with 

optical scanners. 

Hypothesis V: The influence of assessment information on 

hospital pharmacy directors' adoption of optical scanners 

is not related to its focus (journal, author, and 

assessment method). 

Hypothesis VI: The influence of assessment information, 

regardless of focus (journal, author, assessment method), 

on hospital pharmacy directors' intent to adopt optical 

scanners is not related to the director's familiarity 

with optical scanners. 

Based on diffusion of innovation studies and the 

information presented above, two exploratory hypotheses 

were proposed. 



18 

Hypothesis VII: The adoption or non-adoption of optical 

scanners is not related to differences in hospital 

pharmacy director's characteristics, such as the highest 

educational degree obtained or years as a director. 

Hypothesis VIIIs The adoption or non-adoption of optical 

scanners is not related to differences in the 

institution's characteristics, such as bed capacity or 

occupancy rate. 
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DEFINITIONS 

For the purpose of this study the following terms 

are defined: 

1. Assessment of Technology. To evaluate or determine 

the importance, significance or value of the technology. 

2. Bar Code. A bar code is a graphic symbol, composed 

of a series of parallel bars alternating with empty 

spaces of various widths, intended for use in detection 

and automatic processing of item Identification. 

3. Decoder. The interface between the computer and the 

reader or recorder. 

4. Diffusion. The process by which an innovation is 

communicated through certain channels over time among 

members of a social system. 

5. Innovation. The first use of a product, program, 

service or idea by an organization or society. 

6. Optical Scanners. Optical character reader (OCR) 

devices read typewritten, computer-printed and in some 

cases hand-printed characters from ordinary documents. 

7. Recorder. Recorders are attached to hand held wands 

and store information for later entry into the computer. 

8. Re-invention. The degree to which an innovation is 

changed or modified by a user in the process of its 

adoption and implementation. 
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9. Familiarity. Term used to describe the responders 

knowledge and experience with optical scanners. 

Knowledge and experience are based on the adoption or 

non-adoption of optical scanners. 

10. High Familiarity. Those responders indicating 

implementation (adoption) or planned implementation of 

optical scanner. 

11. Low Familiarity. Those responders indicating no 

implementation (adoption) or undecided implementation of 

optical scanners. 

12. Focus of information. Focus of the information 

provided will be considered the overall dimensions of the 

abstract as determined by the journal, author, and 

technology assessment method. 

13. Source of Information. Source will be defined as 

both the communicator and the media used to communicate. 

14. Communicator. For this study, the communicator is 

considered the author of the abstract. The type of 

author is determined by the types of degrees the author 

has obtained. For example an author with an MBA is 

considered a business author. 

15. Overall Believabilitv. Overall believability was 

determined by the combined scores for journal, author, 

and assessment method believability. 



CHAPTER 2 

LITERATURE REVIEW 

Financial incentives for hospital pharmacies have 

changed dramatically the last few years. The new 

economic standards in the health care industry may 

greatly influence the adoption of new technologies. This 

chapter briefly describes the changes in hospital 

pharmacy services, technology and economics; reviews the 

use of optical scanning technology; and discusses the 

diffusion of innovation and assessment of technology. 

HOSPITAL PHARMACY 

Significant changes have occurred in the services 

provided by hospital pharmacists. Stolar (1983) compared 

services provided by hospital pharmacies in 1982 to those 

in 1975 and 1978. This study showed increases in modern 

drug-distribution systems and clinical services. 

Hospitals with complete unit dose systems and intravenous 

admixture programs increased by over 20% (24.3% to 45.2%) 

from 1978 to 1982. Stolar predicted a large number of 

hospital pharmacies would modernize in the following 

year. This modernization would include the establishment 

of new drug distribution systems along with numerous 

equipment purchases. 

21 
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Hospital pharmacy has rapidly accepted the concept 

of clinical pharmacy. Twenty years ago, clinical pharmacy 

was not part of the hospital pharmacists' vocabulary 

(Parker, 1985). The adoption of clinical pharmacy 

services has become a topic widely discussed in today's 

literature. Today, many hospital pharmacies have 

established clinical pharmacy services (Smith, 1983). 

These services include pharmacokinetic drug monitoring 

(McLeod, Miller 1981; Parker 1985), reviewing patient 

medication histories, developing drug administration 

procedures, preparing medication consults, and numerous 

other services related to patient care (Day, Fudge, 

McMahon, et al, 1985). McLeod and Miller (1981) describe 

clinical pharmacy services in most areas of today's 

hospital. 

The implementation of clinical pharmacy services 

placed pharmacists in new areas of the hospital. The 

diversification of pharmacy personnel brought difficulty 

in management and accounting for productivity. The lack 

of definable tasks and workload measures has slowed the 

adoption of the clinical pharmacy programs (Smith and 

Mackewicz, 1986). Hatfield, et al (1985) evaluated 

clinical pharmacy workload and found several major 

problem areas. The problem areas ranged from 

inconsistent personnel scheduling to differences in the 
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clinical knowledge among pharmacists. An innovative 

program needs to be consistent, reliable and measurable 

for managers to consider adopting it. Clinical pharmacy 

services have been slow to show these qualities 

(Hatfield, Alessi, Brown and Rehder, 1985). 

Hospital pharmacies have adopted many new 

technologies. Many hospital pharmacies now have 

automatic drug dispensing units, new devices for 

preparing intravenous drugs and computers. The use of 

computers in hospital pharmacy is continually growing 

(Browning, Hurd, Bootman, et al, 1984). Stolar (1983) 

reported the number of computers in hospital pharmacies 

as almost doubling between 1978 and 1982, from 9.2% to 

17.6%. This increase has caused hospital pharmacies to 

turn to computers as an essential tool (Broikemeier, 

Cooper, et al, 1986). Dotson (1986) describes many of 

the pharmacy functions being performed by mainframe 

computers. The systems were capable of on-line order 

entry, printing of all labels, and automatic charging. 

The screening for drug interactions, incompatibilities, 

duplicate therapy, and allergies is also done by the 

system. Drug utilization has become a prominent feature 

in the use of computers. The software developed for 

hospital pharmacies monitors drug usage (Inaraja, Paloma, 

Giraldez, et al, 1986; Klapp, Ingram, Curry, 1981), 
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manages intravenous admixture services (Hauss, Wolfert, 

Starecheski, 1981), and determines appropriate dosages 

(Stolar, 1983). Pharmacy computers are also being used 

for self-instructed pharmacy continuing education (Jim, 

Filiback, Gee, et al, 1981). The counseling of discharge 

patients with the assistance of computers is detailed by 

Brown, et al (1986). 

Some authors have described computer technology as 

an unproven resource. Browning, et al (1984) found the 

diffusion of computer technology in hospital pharmacies 

to be initially low, increasing with time. This 

innovation, compared to clinical pharmacy services has 

some definite advantages. The use of computers in health 

care is not limited to pharmacy. McConnell (1983) 

describes the use of computers for interpreting 

diagnostic tests and diagnosing a wide range of 

illnesses. The use of computer technology is described 

in the literature of almost every field of health care. 

Computer technology also produces measurable results. A 

manual system and computerized system can easily be 

compared in terms of cost effectiveness and productivity. 

The slow adoption of this innovation may be related to 

the cost of computerized systems. Cornell, et al (1981) 

found computerized systems to be consistently more 

expensive than manual when searching for drug 
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information. A study on the cost of a computerized 

outpatient pharmacy by Unertl, et al (1984) also found 

the cost of computerization to be higher than the manual 

system. Hospital pharmacists may be more inclined to 

adopt this innovation more rapidly when it is cost 

effective. 

ECONOMIC CHARGE 

One of the most dynamic changes recently occurring 

in the health care industry, including hospital pharmacy, 

is the change in economic status (Bonney, 1983). The 

change has been so dramatic it has been described as 

"Modern-Day Plague" (Sanazaro, 1987). Several years ago 

diagnosis-related groups (DRGs) became a health care 

standard and the economic revolution began. This change 

was reflected in the average hospital census. Oddis 

(1986) stated the average hospital census in 1982 was 75% 

of capacity dropping to 64% in 1985. A decrease in the 

length of stay was the primary factor for the decline. 

Oddis also stated "Many hospitals are releasing patients 

quicker and sicker..." The Gramm-Rudman-Hollings act 

decreased health care financing even further. A decrease 

of 1% went into effect in 1986 making the relative 

proportion of the federal budget allocated to Medicare 9% 

less than in 1982 (Oddis, 1986). Sanazaro (1987) stated 
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that the driving forces behind cost containment include 

government control and major third parties. The 

restructuring of health care economics is now centered 

around competition and controlled reimbursement. 

This new economic structure places greater emphasis 

on justifying new services and equipment. Williams 

(1984) stated "unlike past practices of showing improved 

quality and access to health care, we must now show our 

administrators that our existing resources are being used 

in a cost-effective manner". Services providing cost-

effective therapy and increased productivity may be 

accepted easier than ever before. Hospitals have become 

more competitive and cost conscious in the past few 

years. Productivity has become a major concern. The 

chances of a more substantial return on the hospital's 

investment increases with greater productivity (Bonney, 

1983). Services may be more difficult to initiate and 

maintain than in the past. Smith (1983) has suggested 

seven areas of study in clinical pharmacy management. 

One of these areas emphasizes the need for greater 

productivity. Smith stressed the need to study and 

develop methods to increase productivity of staff, 

including how computer technology and other techniques 

can be used most effectively for clinical services and 

drug distribution systems. These changes in health care 



economics emphasize the need to properly evaluate new 

innovations before their adoption. 

Health care was termed a monopoly for many decades. 

The change in economic standards has placed hospitals in 

a competitive market (Black, 1985). Marketing 

considerations in health care is now a common topic. 

Literature on the marketing of health care ranges from 

important factors in marketing home health care (Tanner, 

1985) to the advertising of mental health clinics 

(Roberts and Roberts, 1985). Health care providers can 

no longer behave as a monopoly, now they must be 

considered a competitive industry. Economic factors have 

often been understated when considering adoption of new 

medical innovations. Today, these factors may have a 

greater affect than ever before. 

INVENTORY CONTROL 

Hospital pharmacy has made considerable changes in 

inventory control over the past four decades. 

Pharmacists accepted the source, price, quality and 

efficacy of drugs in the past without question (Skolaut 

and McAllister, 1984). The majority of operating costs 

in most areas of the hospital are labor expenses. 

Inventory for a hospital pharmacy can comprise 60-70% of 

the departmental budget (May and Herrick, 1984). Changes 

in health care economics have focused attention on high 
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pharmacy supply budgets. May and Herrick (1984) stated 

five primary goals for purchasing pharmaceuticals: (1) 

lowering acquisition price, (2) maintaining optimal 

quality, (3) maximizing necessary vendor services, (4) 

decreasing turnaround time, and (5) minimizing inventory 

on hand. 

Noel (1984) discussed the importance of inventory 

management and suggested ways to improve control. Four 

primary areas similar to the goals stated by May and 

Herrick are pricing inventory, inventory turnover, cost 

of maintaining inventory and errors in inventory reports. 

Noel suggested an ABC system classification for 

management. The "A" group comprises 10% of line items 

but accounts for 70% of expenditures, the "B" group 

represents 20% of the items and 20% of expenses, and the 

"C" group accounts for the remaining items accounting for 

10% of expenditures. A manual system for accurately 

maintaining and controlling inventory can be time-

consuming, even when concentrating on the 10% of items in 

the "A" group. Computerized inventory control has been 

suggested as an alternative to the manual systems. 

Increased computerization in hospital pharmacies 

should be providing better inventory management. 

Literature does not support this theory. Mildenberger 

and Gouveia (1982) in describing the applications of a 
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mainframe computer in hospital pharmacy did not include 

total inventory management as an application. The drug 

usage reports generated by the system were said to be 

useful in controlling inventory, however total automation 

of this task was not present. Dotson (1986) stated that 

the implementation of a main frame computer system has 

had little (if any) effect on their hospital pharmacy's 

inventory control. The problem of computerized inventory 

control was studied by Berger (1987). This study found 

computerized pharmacies reporting much higher net sales 

than manual pharmacies. However, the pharmacies with 

manual systems had higher net profits. Three primary 

areas were suggested as causing the problem. The first 

is incorrect data entry, "garbage in, garbage out". Data 

entry errors are related to the second problem, software. 

Berger (1987) stated "70% of computerized pharmacies had 

the software capability to perform regular accurate 

inventory control, but only 20% of these pharmacies were 

actually using the software". The software may be 

inappropriately developed for pharmacy inventory control 

or there may be a lack of education in proper use of the 

software. 

Data entry appears to be a substantial problem with 

any computerized system. The U.S. Commerce Department's 

Institute for Computer Sciences & Technology estimated 
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the cost of data entry at 30 to 50 percent of the entire 

data processing budget (Sanders, 1985). Errors in data 

entry can further increase these costs. The Institute of 

Computer Sciences and Technology estimated an error 

detected at time of data entry costs about 10 cents per 

character. Errors not found until after they are entered 

into file may cost more than two dollars per character to 

correct (Sanders, 1985). Errors left uncorrected and 

causing inappropriate action may drastically increase 

this cost. 

OPTICAL SCANNING 

Automated data entry may be a solution to the 

problems stated by Berger (1987). The use of optical 

scanning to enter data from source documents increases 

reliability and productivity (Sanders, 1985). Optical 

scanners have been developed to identify characters, 

numbers and images. Today, many manufacturer's utilize a 

bar code to identify merchandise (Sanders, 1985). 

Bar coding is a form of optical scanning using 

machine readable symbols. This type of automated data 

entry is an enhancement to an already existing system and 

does not constitute a separate system in itself. Most 

bar codes are horizontal codes consisting of alternating 

vertical dark bars and light spaces. Information is 

encoded into the bars and spaces by varying the widths 
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(Todres, 1982). Host optical character readers scan the 

printed area with a photoelectric device that recognizes 

the bar code by the absorption or reflection of light. 

Reflected light patterns are converted into electrical 

pulses and then transmitted to recognition logic circuits 

(decoder). They are compared with the characters the 

machine has been programmed to recognize (Sanders, 1985; 

Shelley and Cashman, 1984). The characters can then be 

integrated into existing software and processed. 

The first patent application for a bar code 

symbology was filed in 1949 (Nold and Williams, 1985). 

The first use of bar code technology was by the railroads 

in the early 1960's for the automatic tracking of freight 

cars (Newton, 1984). Since initially used, bar code 

symbols have become a common part of labeling merchandise 

(Trunich, 1984; Modern Office Technology, 1984). However 

any application where faster and more accurate data entry 

into an automated system will result in increased 

operational effectiveness is a candidate for the use of 

bar codes (Todres, 1982). The automobile industry is an 

example of the expansion of bar code applications. In the 

spring of 1971, General Motors installed its first 

totally automatic bar-code-based production monitoring 

system (Nold and Williams, 1985). In the early Buick 

system, the bar code labels identified only the make of 
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the transmission - for a Buick, Pontiac, Oldsmobile or 

Chevrolet. Today, each transmission can be given a 

unique code that represents that specific transmission. 

Similarly, each part, tote box that holds a quantity of 

parts, etc. can be identified, told where in the factory 

it goes, and into which automobile it is to be placed 

(Jasany, 1986; Modern Materials Handling, 1983). 

Bar coding techniques have been expanded to fit a 

variety of applications in practically every industry 

over the last 25 years. Federal agencies have 

diversified bar code applications into all areas of 

management. Some of the more common bar code 

applications being used today are: 

-Forms Management 
-Document Sorting 
-Work-in-process Tracking and Locating 
-Production Control 
-Order Processing and Automatic Billing 
-Quality Control Inspection 
-Distribution or Warehouse Control 
-Mailing Operation, Sorting and Tracking 
-Motor Vehicle Accountability and Maintenance 
-Productivity Measurement 
-"Job Shops" for Billing Purposes 
-Libraries/Central Files to Record Accountability 
-Security, to Control Access to Restricted Areas 
-Shipping and Receiving Control 

The Department of Defense is particularly unique 

because of its "centralized approach" to the development 

and implementation of all automated applications (Todres, 

1982). A Joint Steering Group was chartered in 1976 to 

establish a standard machine-readable symbology for the 
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Department of Defense (Nold and Williams, 1985). This 

group developed code 39, which has become the standard 

for several other industries, including the standard 

recommended by the Health Industry Bar Code Council 

(AJHP, 1987; Nold and Williams, 1985). 

Bar codes have been used in many other environments 

besides inventory control. For example, runners in the 

New York City Marathon have numbers and bar codes 

attached to their jerseys. Each finisher's code is 

scanned to record the runner's identity and order of 

finish (Nold and Williams, 1985). Large volume scanners 

are utilized by the U.S. Postal Service for sorting mail, 

airlines for reading passenger tickets and sorting 

freight, and the government for sorting social security 

forms (Sanders, 1985). 

Due to the wide use of bar code symbology, the bar 

code industry organization, Automatic Identification 

Manufacturers (AIM) was formed. AIM sponsors the bar

code industry show, Scantech and also publishes the 

industry's technical monthly, ScanJournal (Nold and 

Williams, 1985). 

In June 1983 the American Hospital Association (AHA) 

and the Health Industry Distributors Association (HIDA) 

sponsored a meeting to develop ideas for achieving bar 

code standardization within health care. The Health 
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Industry Bar Code Council (HIBCC) was formed in late 1983 

and a proposed standard bar code presented (Nold and 

Williams, 1985; Health Industry Lines, 1986). The HIBCC 

selected a primary and secondary bar code symbol. The 

primary symbol can be used on all products to identify 

the manufacturer of the product, the product itself, and 

its unit of measure. The secondary code can be used to 

encode the lot number and expiration date on products. A 

link character is used to associate the secondary symbol 

with the primary symbol's check character and for 

additional error prevention. The HIBCC Standard is based 

on the Code 39 symbology (AJHP, 1987; Nold and Williams, 

1985). HIBCC has also published guidelines for 

implementing bar codes in specific health-care 

applications. The AHA is strongly encouraging hospitals 

to use bar codes. It has sponsored several programs to 

promote bar code use in health care. As more products 

are bar coded, the number of applications will expand 

(Nold and Williams, 1985). 

The capabilities of bar code technology were clearly 

stated by Smith and Meyer (1987), "Bar code technology, 

through its basic functions of rapidly and accurately 

entering data into an automated database, has the 

potential to improve operating efficiencies, increase the 

accuracy and efficiency of information processing, and 
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improve the accuracy and accountability of products and 

services delivered to the patient". Various departments 

in hospitals have already found bar coding technology to 

be useful in such functions as inventory control; 

automated ordering to vendors; tracking of products, 

materials, and tests throughout the institution; 

restocking supply carts; and management of assets 

(Connelly, 1987; Korleski, 1987; Yeomans, 1986). The 

list of applications is growing rapidly. At Thomas 

Jefferson University Hospital, many bar code applications 

are in use. Currently, bar code technology is being used 

to track and file radiology film; inventory, label and 

charge for blood products (including test samples); 

automatically order food from wholesalers; track and 

check deficiencies in medical charts; and track bulk 

materials. Additional applications include imprinting 

bar codes on employee identification badges, identifying 

library materials and borrowers of materials, tracking 

capital equipment inventory, and managing assets (Smith 

and Meyer, 1987; Yeomans, 1986). 

Bar coding for the management of information and 

patient services is also being developed internationally. 

The formation of the instrumentation and data processing 

subcommittee of the Association of Clinical Biochemists 

of the U.K. is of interest. After reviewing and listing 
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the many sources of transcription error which can occur 

in health care, the subcommittee has decided to support 

the adoption of bar coding as the most effective and 

feasible solution to these problems (Rubin, 1986). 

HOSPITAL PHARMACY APPLICATIONS. 

Other departments are making successful use of bar 

code applications in areas that are similar to many 

hospital pharmacy activities. Pharmacists need to be 

actively involved in the evaluation, development, and 

implementation of this technology (Smith and Meyer, 

1987). 

The pharmaceutical services department may have its 

own unique needs for bar codes. Pharmacists must manage 

information and maintain extensive records. In addition 

to its internal needs, other departments, such as 

nursing, operating room, and emergency services, may 

utilize the bar coded drug products that are dispensed 

from the pharmacy department. Bar codes, using both the 

primary and secondary codes, could be applied in the 

following areas* outpatient pharmacy, inpatient 

dispensing, billing data entry, formulary control, 

labels, prepackaging records, drug disposal records, drug 

expiration data, drug recalls, narcotic control, 

equipment distribution, drug ordering and inventory 

control, access to restricted areas, and control of 
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prescription forms (Convention Reporter, 1986; Nold and 

Williams, 1985). 

Utilizing bar codes offers hospital pharmacists two 

advantages! the ability to rapidly enter data into an 

automated database and the ability to enter the data with 

a high degree of accuracy (Sanders, 1985; Shelley and 

Cashman, 1984). These two functions could increase 

productivity (decrease expense per unit of output) and 

increase reliability (decrease liability). 

While increased productivity is necessary, quality 

assurance still remains a primary concern. The use of 

bar coding to facilitate information processing would 

enhance the risk reduction efforts of risk management. 

When these systems are used, they will not only 

contribute to patient safety but also to the quality of 

care (Korleski, 1987). 

While all pharmacists attempt to be error-free in 

filling prescriptions, occasionally errors are made and 

an incorrectly filled prescription is dispensed to the 

patient (Hokanson, Keith, Guernsey, et al, 1985). Some 

pharmacy departments, such as military pharmacies, have 

instituted a manual double check system. This can be 

criticized as not being cost effective, since the 

additional personnel required do not contribute to the 

pharmacy's productivity. The costs of a bar-code-based 
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system in large outpatient hospital pharmacies can be 

justified by the fact that one devastating law suit could 

more than pay for an automated quality assurance system 

(Hokanson, Keith, Guernsey, et al, 1985). Merely adding 

full-time-equivalent (FTE) pharmacists positions for 

manual review of filled prescriptions could cost $72,000-

$108,000 annually (Hokanson, Guernsey, Bryant, 1984). 

Hospital outpatient pharmacies that would have the 

greatest benefits from an automated quality assurance 

program would be those with a large-volume prescription 

output. 

Bar coding techniques will also increase 

productivity and quality assurance in the inpatient 

pharmacy. The HIBCC's Unit Dose Focus Group in September 

1986, recommended unit dose packages should be 

identified with bar codes as well as with human-readable 

labeling, and manufacturers of health-care products 

should place bar codes on as many levels of packaging as 

possible. It was suggested that HIBCC develop pilot 

programs to define benefits to hospitals using bar-coded 

unit dose packaging (AJHP, 1987). 

Hokanson, et al (1984) recommend further development 

in the following areast 

1. Determine the most physically compact bar code 

symbology. Code 39 produces a bar code too long for many 
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prescription containers. Presently, there are 

approximately twenty-five bar code symbologies in use. 

Also, long bar code symbols are difficult to scan (read) 

if placed on irregular or curved surfaces. 

2. Determine the highest quality bar code generating 

and scanning equipment possible. Pharmacist acceptance 

of this technology is directly linked to its ease of use. 

A bar code wand reader that routinely does not read a 

label on the first try rapidly reduces user confidence. 

3. Bar code based drug profile and inventory 

control systems for drug identification should be 

developed. If inventory lot expiration dates were 

included in the bar code for the stock bottles, the 

dispensing of expired medications could be prevented (the 

computer would compare the current date with the 

expiration date and alert the pharmacist of outdated 

stock). Bar code technology can enhance automated 

inventory control and purchasing systems. In addition, 

bar codes may be useful in the unit-dose cart 

verification (quality assurance) process. 

4. Technological enhancements to permit untethered 

scanning of labels should be developed. Many scanners 

use a coiled wire between the scanner and an intelligent 

device. An improved wireless scanner would facilitate 
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the pharmacists' adoption of the technology by not 

restricting mobility. 

DIFFUSION OF INNOVATION 

Interest in the adoption of innovations has been 

continually rising over the last several decades. 

Research in the diffusion of medical technology has 

primarily focused on the individual and ignored 

organizational characteristics (Gordon and Fisher, 1975). 

Recent literature has new emphasis on multiple 

organizational levels. 

Diffusion is the process by which an innovation is 

communicated and adopted through certain channels over 

time among members of a social system. Most research 

models for the diffusion of innovation center around four 

key elements: the innovation, communication channels, 

time, and members of a social system (Rogers, 1983). 

According to Fineberg (1985), ten attributes affect the 

adoption or abandonment of medical technology. The first 

four factors are relatively insensitive to change by 

policy makers. The factors are prevailing theory, 

attributes of the innovation, features of the clinical 

situation and the presence of an advocate. The next 

three, practice setting, decision-making process, and 

characteristics of the potential adopters may be subject 

over time to some policy influence. Tl)e remaining factors 
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(environmental constraints and incentives, conduct and 

methods of evaluation and channels of communication) are 

relatively susceptible to influence by policymakers. 

These ten factors are the same as, or identified within 

the four key elements listed by Rogers. 

Ruby, et al (1985) stated that the process of 

technology diffusion has two phases. The initial phase 

is making a decision on whether to adopt the technology. 

A second phase is the decision made by medical providers 

on how and when to use the technology. The second phase 

is highly affected by economics. Banta (1980) stated 

that hospital decisions to purchase expensive technology 

depend in part on whether the technology is covered by 

third-party payment. 

THE INNOVATION. 

The term "innovation" is generally applied in one of 

two contexts. The first implication refers to the first 

or early use of a "new" product or program. A more 

generic implication for "innovation" is the first use of 

a product or program with no reference to its newness 

(Gordon and Fisher, 1975). The actual definition of 

innovation is an idea, practice or object perceived as 

new by an individual. The first use of the term 

"innovation" places emphasis on the product or program, 
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whereas the second emphasizes the knowledge of the 

potential user. 

The characteristics of an innovation, as perceived 

by its potential users, affect its rate of adoption 

(Rogers, 1983). Gordon and Fisher (1975) list five 

attributes most frequently studied: 

1. Relative Advantage: the degree to which an 

innovation appears better than whatever it supersedes. 

2. Compatibility: the degree to which an 

innovation seems consistent with the existing values and 

past experiences of the receivers. 

3. Complexity: the degree to which an innovation 

seems difficult to understand and use. 

4. Trialabilitys the degree to which an innovation 

may be experimented with on a limited basis. 

5. Observability: the degree to which the result 

of an innovation is visible to others. 

Research studies on medical innovations generally 

focus on benefits, costs and compatibility with the 

physician's practice. Presumably, diffusion is enhanced 

when the innovation is easy to use, requires little 

effort to learn, requires little change in practice 

style, is highly remunerative and satisfying, and has no 

clinically worthy competitor (Fineberg, 1985). 



43 

Many studies have been completed on the economic 

considerations of medical technologies. Guyatt, et al 

(1986) described guidelines for the economic evaluation 

of health care technologies. The economic evaluation has 

two objectives. The first is to introduce resource 

considerations into the analysis and to assess the 

opportunity costs of new technologies. The second 

objective is to develop a framework which compares the 

costs of the new technology with its benefits. The major 

design decision is to evaluate the new health care 

technology from a service or system perspective. The 

system study focuses on the entire health care system 

whereas the service study is narrower in focus. These 

two approaches are complementary and not necessarily 

alternatives. 

RE-INVENTION: 

Until about the mid-1970 's, it was assumed that an 

innovation was not changed as it diffused. Researchers 

began to measure changes and the concept of re-invention 

began. Re-invention is defined as the degree to which an 

innovation is changed or modified by a user in the 

process of its adoption and implementation (Rogers, 

1983). 

When research is designed with the concept of re

invention, a certain degree of re-invention is usually 
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found (Rogers, 1983). In a study of 104 adoptions of 

innovations by mental health agencies, Larsen and 

Agarwala-Rogers (1977) found re-invention occurred 

slightly more often (55 cases) than did unchanged 

adoption (49 cases). The occurrence of re-invention is 

related to the needs of the adopter (Rogers, 1983). 

Individuals and organizations shape the actual innovation 

that is implemented to meet a wide variety of different 

needs, problems and situations. 

THE COMMUNICATION CHANNEL: 

The second key element in diffusion is the 

communication channel. The communication channel is the 

means by which a message is transmitted from a source to 

the receiver. The communication of a new idea to one or 

several other people is necessary for diffusion to take 

place. The basic elements of the diffusion process 

involve the idea, an individual who knows about the 

innovation, another individual who does not yet know 

about it, and a communication channel connecting the two 

individuals (Gordon and Fisher, 1975). 

The social relationship between the two individuals 

determines the conditions under which the source will or 

will not communicate the innovation to the receiver. 

Research shows that individuals are most likely to 

communicate with others who are similar to themselves or 
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homophilous. Rogers (1983) states "one of the most 

distinctive problems in the communication of innovations 

is that the participants are usually quite 

heterophilous". Due to the differences in individuals, 

the communication channel becomes difficult to cross. 

They simply do not speak the same language. Ideally, the 

individuals would be alike in most aspects, such as 

education, social status and experience and differences 

would be limited to knowledge of the innovation. 

Generally, this appears not to be the case (Rogers, 

1983). 

A substantial number of studies have examined the 

ways physicians learn about new practices. Caplow, et al 

(1954) and Sherrington (1965) found that direct person-

to-person contacts by drug company representatives were 

more influential than other forms of advertising. 

Similar studies found that personal representation by 

pharmacists or other physicians can influence doctors to 

be more prudent drug prescribers (Avorn and Soumerai, 

1983; Schaffner, et al, 1983). Fineberg, et al (1978) in 

a study of three practices of anesthesiology, found that 

channels of communication (journals, colleagues and 

continuing education) differed more in how many 

physicians they reached than in their persuasiveness to 

change their practice. 
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The innovation-decision process is defined by Gordon 

and Fisher (1975) as the individual's mental process when 

progressing from initial awareness to a decision to adopt 

or reject and finally to confirmation of this decision. 

There are five main functions in this process: knowledge, 

persuasion, decision, implementation and confirmation. 

The stages of this decision process are influenced 

by the type of communication. When an individual wants 

to persuade rather than inform someone, a more 

interpersonal channel is more effective. Mass media 

channels are effective for informing a large audience 

quickly. Research studies on the adoption of new drugs 

by physicians indicate that differences exist between 

diffusion stages. The original source of awareness 

(knowledge) about a new drug is generally commercial. 

However, the scientific sources become increasingly 

important in the decision to prescribe the drug. 

TIME* 

Time appears to be a major factor in the channels of 

communication (Fineberg,1985). Initial release of new 

practices often comes in the form of a publication or 

presentation at a professional meeting. Stross and 

Harlan (1981) found that after the release of new 

findings, journals are prominent sources. Later in the 

diffusion process, colleagues appear to become more 
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prominent than they were earlier (Fineberg, et al, 1978; 

Stross and Harlan, 1979). Fineberg (1985) suggested that 

the availability of personal computers in physicians 

homes and offices offers a new medium that may 

potentially convey the information for evaluating new and 

current medical practices. 

Time has been considered one of the more important 

elements in the process of diffusion and has been highly 

researched. Time is involved in three areas of 

diffusions the innovation-decision process, the 

innovativeness of an individual and in an innovation's 

rate of adoption in a system. The diffusion of the 

innovation can be affected negatively at any step in the 

process. 

Time can be measured in terms of the implementation 

of the innovation or rate of adoption. This rate is the 

time required for a certain percentage of the system 

members to adopt the innovation. Innovations that are 

perceived as having greater attributes have a faster rate 

of adoption. 

ADOPTERSi 

The last area of the diffusion process is the 

adopters category. This factor is also measured in time. 

The category of the receiver is based on the time at 

which an innovation is adopted. The five adopter 
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categories are: innovators, early adopters, early 

majority, late majority and laggards. 

The rate of adoption for the same innovation differs 

among different social systems. The members of a social 

system may be individuals, informal groups, complex 

organizations or subsystems. The members of the system 

cooperate to solve a common problem or reach a mutual 

goal. The social system is important because it sets 

boundaries for the diffusion process. The relationship 

between the social system and decision to adopt an 

innovation can be described in three ways. "Optional 

decisions" are made by an individual regardless of the 

decision of other members. However, the individual's 

decision is influenced by the norms of the social system 

and the need to conform. "Collective decisions" are made 

by consensus. All must conform to the system's decision 

once it is made. "Authority decisions are forced upon an 

individual by someone in a power position, such as a 

supervisor in a bureaucratic organization. The 

individual's attitude toward the innovation is not the 

prime force in the innovation decision. 

The user or adoption unit can be viewed from 

different organizational levels. Studies on the 

diffusion of medical innovation have focused on the 

individual as the adoption unit. This trend reflects the 
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difficulty in defining the organizational structures 

within health care. The lack of market competition in 

health care made the application of research models for 

the organizational level extremely difficult. Changes in 

health care economics have created a competitive market. 

Today, the organization as the adoption unit can be 

studied adapting existing research models. In general, 

the characteristics of an individual are considered to be 

positively associated with the organization. However, 

the organizational approach accounts for the interaction 

between members. Organizations that are considered 

innovative generally have a low degree of formalization, 

decentralized decision making and high visibility of 

consequences (Gordon and Fisher, 1975). 

Benvignati (1981) described economic considerations 

for interfirm adoption of capital-goods innovations. 

Firm size is the only characteristic that has been 

consistently significant in previous studies. Generally, 

large firms have been more innovative than their smaller 

counterparts. Other potentially important characteristics 

identifying a firm's innovativeness are (1) its 

competitive circumstance, (2) union status, and (3) 

overseas investment activity. Competition can greatly 

affect the adoption of innovation. When a highly 

competitive market exists, imitation of the innovation is 
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expected to be rapid and monopoly profits to dissipate 

rapidly. A lack of competition leads firms to expect 

maintenance of profits with uncertain profits from 

adopting a new innovation. The adoption of technical 

innovations is triggered by pioneering firms (Benvignati, 

1981). These firms tend to be leaders in innovation 

among the adopting firms. 

Another consideration described by Benvignati (1981) 

is the stage of the business cycle where innovative 

behavior is most likely to occur. Some researchers have 

stated that firms use new technology to offset 

recessionary problems and behave countercyclically in 

their innovativeness (Graue, 1943; Brown, 1957). Carter 

and Williams (1957) believed firms accept new cost-

reducing methods when business conditions are most 

favorable. Mansfield (1963) argued that an intermediate 

stage of the business cycle is most conducive to 

diffusion of innovation. Benvignati (1981) found that 

positive adoption decisions tend to occur when good 

economic conditions prevail in industry. 

The structure of an organization may result in 

significant differences in behavior and performance. 

Levin, et al (1987) describes the dynamic analysis of 

innovation diffusion. The dynamics of the diffusion 

process are the time paths of change in a behavioral 
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relationship. A dynamic analysis, rather than cross-

sectional analysis, provides estimates of the effect of 

market structure on the rate of adoption which is not 

complicated by the amount of time the innovative process 

has been underway. The diffusion process is assumed to 

follow a continuous-time discrete-state Markov model with 

population heterogenecity. This model was utilized by 

Hannan and Mcdowell (1984) to study the adoption of 

automatic teller machines. 

Hannan and McDowell (1984) described determinants 

influential in the adoption of automatic teller machines. 

Central to this research study was the assumption that an 

innovation will appear more attractive to a potential 

adopter, the greater the positive differential between 

profits obtainable. Important characteristics affecting 

this assumption were the prevailing wage rate, market 

growth, firm size, and firm structure (checking versus 

savings mix). 

Factors affecting physicians' decisions to adopt 

medical innovations were reviewed by Frost (1985). Frost 

states that if a free market is present, medical 

innovation will occur to some extent because of the 

desire to increase profitability. In contrast, 

productivity becomes a greater concern in an administered 

health service. 
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Two studies have been conducted on the diffusion of 

computer technology in health care. Bertrand (1985) 

described computer applications in developing countries 

for health population surveys. Lack of knowledge about 

the innovation appears to be the primary deterrent. 

Browning (et al, 1984) researched the diffusion of 

computer technology in hospital pharmacy. The primary 

factors affecting early adoption of this innovation were 

the size of the hospital and the number of personnel in 

the hospital pharmacy department. 

Research in the diffusion of health care innovation 

has tended to focus on medical procedures and treatments. 

The appraisal of large capital schemes has been 

relatively neglected (Drummond, 1981). Drummond (1981) 

stated that four disadvantages have arisen from this 

tendency. The first has been the difficulty for 

economists to measure output. This difficulty is the 

inability to analyze outputs within a simplified cost-

effective framework. A second disadvantage has been the 

limited opportunity to appraise other areas, such as 

hospital locations, size and mix. The third difficulty 

caused by concentrating on the appraisal of procedures 

rather than projects is that the direct link between the 

appraisal and the decision is lost. The final 
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disadvantage is that relatively little attention has been 

given to other health producing measures. 

ASSESSING MEDICAL TECHNOLOGY 

Many of the studies on the diffusion of innovation 

take the correctness of information or knowledge 

available to the adopter for granted. Most diffusion 

studies tend to neglect the evaluation of the innovation 

(Fineberg, 1985). Evaluation of an innovation can have 

a direct impact on the diffusion process, affecting any 

or all of the four key elements. 

Technology assessment is considered a relatively new 

field and has conflicting definitions and results (Banta, 

Behney, 1981). The evaluation of technology became a 

primary concern only about twenty years ago. Since that 

time, several definitions have been applied to the term 

"technology". The Office of Technology Assessment (OTA) 

(1976) defined medical technology as the set of 

techniques, drugs, equipment and procedures used by 

health-care professionals in delivering medical care to 

individuals and the systems within which such care is 

delivered. The assessment of technology has focused on 

many different areas. Technology research has been 

conducted for forecasting, market research, technology 

transfer, or as a political strategy to restrain or plan 

technological innovations (Banta, Behney, 1981). The 



assessment of medical technology has been aimed at 

ensuring that medical technologies are safe, efficacious 

and appropriately used (OTA, 1982). Generally, these 

assessments focus on either assessing efficacy and safety 

or on the implications of cost-effectiveness analysis. 

Since the late 1970s, cost and benefit have received 

increased attention. OTA (1980) warns that cost-benefit 

and cost-effectiveness should not be the primary 

determinants in deciding to adopt an innovation. 

SCOPE OF ASSESSMENTS: 

Medical technology can be assessed in relationship 

to many different aspects, such as the type of technology 

or its application. According to Goodman (1985), the 

total dollar expenditures on medical technology 

assessment is small compared with national expenditures 

in research and development (R&D) of technologies. 

However, the amount spent on medical technology 

assessment in comparison to other industries is difficult 

to determine. Of the figures that are available, health 

R&D takes 3 percent of total health spending, which is 

low compared with other technology-intensive industries, 

such as the chemical industry, information industries and 

the defense department. Of particular concern is the 

lack of clinical trials for medical and surgical 

procedures. OTA (1983) estimated that randomized 
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clinical trials have been applied to only 10 to 20 

percent of medical practices. 

A number of studies have attempted to assess the 

affect of different types of evaluation prior to general 

acceptance of a medical practice. Most evaluations of 

medical practices have been randomized or nonrandomized 

clinical trials? however, synthetic evaluations are being 

applied to medical problems with increasing frequency. 

Synthetic evaluations include review articles, decision 

analyses, cost-effectiveness, and informal and formal 

group processes to reach consensus. Less than $50 

million is spent on technology assessment devoted to 

synthesis and interpretation of primary evaluation data 

for determining how to best apply new and currently 

available technologies (Goodman, 1985). 

The only areas of medical innovations with 

coordinated technology assessment are drugs and medical 

devices regulated by the FDA. It was estimated by the 

Pharmaceutical Manufacturers Association (1984) that 

clinical evaluations of drugs accounted for 23.1 percent 

of R&D expenditures in 1982. Goodman (1985) estimates 

seven percent of R&D expenditures for medical devices is 

spent on clinical trials. 
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ASSESSMENT STRATEGY: 

The assessment of medical technologies does not have 

a standard methodology; there is not a set combination of 

specific analytic elements (OTA, 1980). However, OTA 

(1982) has suggested a strategy for medical technology 

assessment. This strategy is comprised of four phases: 

identification, testing, synthesis and dissemination. 

The identification phase is described as monitoring 

technologies, determining which need to be studied and 

deciding which to study. Identification is difficult 

since a complete list or catalogue of either existing 

medical technologies or those that particularly require 

assessment does not exist (Banta, Behney, 1981). 

The second phase, testing is defined as conducting 

the appropriate analyses or trials (OTA, 1982). Banta 

and Behney (1981) described shortcomings related to the 

testing phase. These shortcomings centered around four 

issues: (1) the quality of the methods for conducting 

controlled trials, consensus activities, and other tests; 

(2) the level of financial support, particularly for 

controlled clinical trials; (3) the relative 

appropriateness of the questions and technologies being 

studied; and (4) the number of personnel qualified to 

conduct such research. 
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Synthesis, the third phase, is described as 

collecting and interpreting existing information and the 

results of the testing stage, and, usually making 

recommendations or judgments about appropriate use (OTA, 

1982). Synthesis is hampered by the shortcomings of the 

testing phase. Syntheses are generally found as review 

articles in the literature. Banta and Behney (1981) 

stated that this literature is often of poor quality, is 

usually not directed toward the needs of practitioners, 

and tends to overlook the varying quality of the 

evidence in constructing the synthesis. 

The final phase is dissemination. Dissemination is 

defined as providing the synthesis of information or any 

other relevant information, to the appropriate parties 

(OTA, 1982). The critical element in the dissemination 

phase is "effective" distribution. Dissemination should 

be designed to influence behavior or at least to increase 

the opportunity for informed behavior change (Banta, 

Behney, 1981). OTA (1982) stated that current procedure 

for dissemination are highly flawed; no system for 

disseminating information exists, only a variety of 

traditional mechanisms. Little appears to be known about 

how information is used once it is received. Banta and 

Behney (1981) noted that little satisfactory research has 

been conducted on methodologies for engaging in effective 



dissemination or for evaluating the success of 

dissemination activities. OTA (1982) concluded that 

better methods need to be found to communicate 

information about medical technologies to health 

practitioners, health researchers, and health 

policymakers. 

UTILIZATION OP EVALUATION RESULTS: 

In assessing medical technology, clinical 

evaluations might affect both the rate of adoption or 

abandonment of a practice and the extent of its ultimate 

use. Most of the studies conducted in this area deal 

with the relationship between clinical evaluation and the 

knowledge, beliefs and decisions of physicians. Stross 

and Harlan (1979) conducted a study assessing physician 

awareness of the findings from random clinical trials. 

The study asked physicians (family practice and 

internists) if they were aware of the findings about the 

treatment of diabetic retinopathy published 18 months 

earlier. They found that two-thirds were not aware of 

the clinical trial findings. Of the one-third who were 

familiar with the findings, two-thirds had learned about 

it from a colleague. Although 70 citations of the 

controlled trial of treatment for diabetic retinopathy 

appeared in the medical literature between 1976 and 1979, 
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none were published in a general American medical journal 

until 1978 (Fineberg, 1985). 

A survey conducted by Fineberg, et al (1978) on 

physician awareness of new clinical knowledge focused on 

the the findings of three anesthesiology studies. 

Fineberg, et al (1978) found a marked acceleration in the 

spread of knowledge among anesthesiologists, following 

initial publication of one finding but not for the other 

two. Change in practice lagged to varying degrees after 

awareness and was the longest for the one practice 

requiring institutional action. 
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Hospital Pharmacy has been changing drastically over 

the last twenty years. These changes have included the 

adoption of new technologies, such as computers. Some 

new technologies, such as optical scanners, appear to be 

adopted by hospital pharmacists at a slower rate when 

compared to other industries. Although the diffusion of 

new medical technologies has been under study for over 2 

decades, knowledge is still lacking in many areas. The 

assessment of new technology by hospital pharmacists is 

one of these areas. This study was designed to determine 

the present utilization of optical scanners in hospital 

pharmacy and how hospital pharmacists utilize technology 

assessment information in deciding to adopt a new 

technology. 



CHAPTER 3 

METHODOLOGY 

A mail survey of a national sample of hospital 

pharmacy directors was accomplished to determine how they 

value technology assessment information. The survey 

determined the importance of the innovation's 

characteristics and channels of communication in the 

evaluation and adoption of non-medical technology by 

hospital pharmacy directors. Also, it determined how the 

focus of the technology assessment relates to the 

evaluation and adoption of non-medical technology by 

hospital pharmacy directors. Finally, it assessed the 

relationship between optical scanning adoption and the 

characteristics of the institution and the pharmacy 

director. 

OPERATIONAL HYPOTHESES 

Hypothesis I: The importance of optical scanner 

characteristics assessed (efficiency, accuracy, ease of 

use, compatibility, and cost), reported uses, and 

reported benefits is not related to the hospital pharmacy 

director's familiarity (adoption or non-adoption) with 

optical scanners. 

61 
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Hypothesis II: The importance of the source of optical 

scanner assessment information to hospital pharmacy 

directors is not related to the director's familiarity 

(adoption or non-adoption) with optical scanners. 

Hypothesis III: Believability, as perceived by hospital 

pharmacy directors, of optical scanning assessment 

information is not related to its focus (journal, author, 

and assessment method). 

Hypothesis IV: Believability of assessment information, 

regardless of focus (journal, author, and assessment 

method) is not related to the hospital pharmacy 

director's familiarity (adoption or non-adoption) with 

optical scanners. 

Hypothesis V: The influence of assessment information on 

hospital pharmacy directors' adoption of optical scanners 

is not related to its focus (journal, author, and 

assessment method). 

Hypothesis VI: The influence of assessment information, 

regardless of focus (journal, author, assessment method), 

on hospital pharmacy directors' intent to adopt optical 

scanners is not related to the director's familiarity 

with optical scanners. 
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Hypothesis VII: The adoption or non-adoption of optical 

scanners is not related to differences in hospital 

pharmacy director's characteristics, such as the highest 

educational degree obtained or years as a director. 

Hypothesis VIII: The adoption or non-adoption of optical 

scanners is not related to differences in the 

institution's characteristics, such as bed capacity or 

occupancy rate. 

INSTRUMENT 

The survey was designed specifically for this study 

to measure how hospital pharmacists value non-medical 

technology assessment information. A copy of the 

instrument has been included as Appendix A. The non

medical technology chosen for the survey was optical 

scanners. 

A review of the literature identified five primary 

elements affecting the dissemination and utilization of 

technology assessment information: the innovation, 

receivers, communicator, media or method use to 

communicate and information communicated. The survey was 

designed to include all of these elements. 

The survey was divided into three sections. Section 
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I of the survey asked information about the director 

(receiver). Questions 4-6 were designed to determine the 

director's knowledge of optical scanning. The second 

part of this section (Questions 8 and 9) assessed the 

present or intended adoption of optical scanners. 

Question 10 asked for the applications of the optical 

scanners presently being used. 

Section II of the survey was divided into two parts. 

The first part (Section IIA) assessed director's 

attitudes toward the source of technology evaluation 

information. Source was defined as both the communicator 

and the media used to communicate. Part B (Section IIB) 

dealt with the characteristics of the technology: 

efficiency, accuracy, ease of use, compatibility, cost 

and adaptability. The director's were asked to rate how 

important assessment information on each characteristic 

was to them. Four of the characteristics were clarified 

in the survey: efficiency as time per procedure, 

accuracy as error rate, ease of use as training 

requirements and compatibility as ability to use with 

existing equipment and systems. 

Section III dealt with the communicator, media used 

to communicate and information communicated. It was 

composed of three hypothetical journal abstracts. The 

abstracts were designed to convey optical scanner 



assessment information differing only in the "focus" of 

the assessment. Focus was defined as the overall 

dimensions of the information as determined by the source 

(journal), author and method of assessment. The first 

abstract was technically focused: technically expert 

journal, author and assessment method. The next abstract 

focused on business: business journal, expert in 

business management, and business-oriented assessment. 

The last abstract concentrated on hospital pharmacy: 

clinical pharmacy journal, pharmacist author, and 

assessed in relation to pharmacy activities. Each 

abstract was followed by four questions. Three questions 

were used to determine the hospital pharmacy director's 

attitude toward the media (journal), communicator 

(author) and technology assessment method. The final 

question measured the overall influence of the abstract 

on the hospital director's decision to adopt optical 

scanners. 

PRETEST OF THE INSTRUMENT 

A pilot study was conducted on forty-five hospitals 

to test the reliability of the instrument and to 

determine the final sample size. The sample was randomly 

selected from the American Hospital Association's 1987 

Guide. The hospitals selected for the pilot study were 
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not significantly different from those hospitals selected 

for the final sample. 

A random sample of forty-five hospitals were mailed 

a pilot questionnaire with a cover letter explaining the 

general purpose of the survey. Sixteen completed 

questionnaires and one unanswered questionnaire were 

returned during a thirty day period. This response 

indicated that the final response for a larger sample 

would be at least 33%. Base on a similar study, 

additional mailings of a reminder letter/postcard and a 

second survey could be expected to increase the response 

rate two-fold (Browning, 1984). Therefore, the expected 

response rate for this study was 66%. 

The completed surveys were reviewed to identify any 

items requiring clarification. One question in Section I 

was eliminated due to the inability to accurately 

interpret the responses. This question dealt with the 

pharmacy annual equipment budget. The most common reply 

was a write-in response of "amount varies depending on 

requirements" rather than the requested dollar amount. 

No other question required revision. 

A Pearson correlation and reliability were 

calculated for the questions dealing with the director's 

self-assessed knowledge of optical scanners (Section I, 

questions 4-6). The correlation for these questions 
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ranged from 0.59 to 0.87 with a Cronbach Alpha of 0.89. 

The questions used to determine overall believablity 

(Section III, questions A,B,C) were also calculated for 

reliability. The Pearson correlations for these 

questions ranged from 0.787 to 0.843 with a Cronbach 

Alpha of 0.93. The Cronbach Alpha's were calculated 

using the mean correlation (Carmines and Zeller, 1986). 

The results of the pilot were reviewed to determine 

if the survey would be appropriate to test the 

hypotheses. Thirty-eight percent of the responders rated 

their knowledge of optical scanners in the high range and 

twenty percent were presently using optical scanners. 

VALIDITY 

Face validity of this survey was determined by the 

pilot survey and by having University of Arizona pharmacy 

graduate students and pharmacy administration faculty 

review the instrument. 

ASSUMPTIONS 

It was assumed that the prior knowledge of and 

experience with optical scanners would reflect the 

pharmacy director's familiarity with this technology. It 

was further assumed that the director's responses were 

truthful. 
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PARTICIPANTS 

The American Hospital Associations 1987 Guide was 

used to randomly select directors of hospital pharmacy. 

Hospitals excluded from the study were Tuberculosis 

hospitals, Psychiatric hospitals, convalescent centers, 

hospitals with less than 100 bed capacity and those 

listed as "not reporting" in the American Hospital 

Associations 1987 Guide. 

SAMPLE SIZE 

The minimum sample size for this study was 

determined by using a formula on sample size requirements 

published by Krejcie and Morgan (1970). Based on the a 

total population of 2621, a response of 335 was required 

to have a sample representative of the population. A 

total of 600 surveys were mailed with an expected 

response rate of 66% (396) to ensure an adequate sample 

size. 

DATA COLLECTION 

A mail survey was used to collect the data for this 

study. There was an initial mailing of a letter to the 

participants informing them of their selection for 

participation in this study. The letter was followed 

approximately one week later by the questionnaire and a 
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cover letter explaining the survey. A second survey was 

mailed to all non-responders approximately three weeks 

after the first questionnaire. Due to the good response 

rate, there were no additional mailings. 

RESPONSE BIAS 

All hospitals in the study sample were compared for 

response bias based on information in the American 

Hospital Association Guide, such as bed size, ownership, 

and geographic distribution. 

LIMITATIONS 

This study was limited by the possibility of self-

report bias from the respondents. No attempt was made to 

determine the truthfulness of the respondents' answers. 

The sample for this study was limited as described under 

participants. 

DATA ANALYSIS 

Statistical analyses were performed to test each 

operational hypothesis. Hypotheses I and II were tested 

using Student's t-tests. Section IIC and 116, questions 

1-5 and section HE, questions 1-3 were used to test 

Hypothesis I; and Section IIA, questions 1-10 were used 

to test Hypothesis II. 



Hypotheses III through IV were tested using a two-

way analysis of variance. The dependent variable for 

both of these hypotheses is believability. Believability 

was measured as the combined responses to questions A, B, 

and C (journal, author, and assessment method) in Section 

III. The predictor variables were focus, represented by 

the three abstracts (technical, administrative, and 

clinical) and director's familiarity (adoption or non-

adoption of optical scanners). Directors were 

categorized as low or high familiarity with optical 

scanners based on their responses to the background 

questions in Section I (questions 8 and 8b). High 

familiarity was defined as those respondents having 

adopted or planning to adopt optical scanners. Low 

familiarity was defined as those respondents either 

planning not to adopt or undecided about adopting optical 

scanners. 

Hypotheses V and VI were also tested using a two-way 

analysis of variance. The dependent variable for both 

hypotheses was influence of assessment information on 

adoption of optical scanners. Influence was measured 

using question D in Section III. The predictor variables 

in this ANOVA were focus (technical, administrative, and 

clinical) and director's familiarity with optical 

scanners. Directors were placed into categories, high or 
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low familiarity, based on their response to the questions 

in Section I. 

The exploratory hypotheses were tested with 

Student's t-tests and Chi Squares. Hypothesis VII dealt 

with the differences between adopters and non-adopters 

for individual characteristics. Adopters and non-

adopters were determined by the respondents answers to 

question 8, Section I. A Chi Square was calculated for 

the differences between adopters and non-adopters for 

highest degree obtained. Respondents were also 

categorized as adopters/intended adopters and non-

adopters based on their responses to questions 8 and 8B, 

Section I. The differences between adopters/intended 

adopters and non-adopters were also calculated using a 

Chi Square. Student's t-tests were calculated for the 

differences between both categories of respondents for 

years as a director and years in their current position. 

Hypothesis VIII dealt with the differences in 

adopters and non-adopters for institutional 

characteristics. Institutional characteristics were 

determined by the respondents' answers to questions 7A 

and 7B, Section I and data from the American Hospital 

Association Guide, 1987. The hypothesis was tested by 

completing Student's t-tests to determine the differences 

between adopters (intended adopters) and non-adopters for 
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number of beds, percent occupancy, number of employees 

and total expenditures. 
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1. Familiarity. Term used to describe the responders 

knowledge and experience with optical scanners. 

Knowledge and experience are based on the adoption or 

non-adoption of optical scanners. 

2. High Familiarity. Those responders indicating 

implementation (adoption) or planned implementation of 

optical scanner. 

3. Low Familiarity. Those responders indicating no 

implementation (adoption) or undecided implementation of 

optical scanners. 

4. Focus of information. Focus of the information 

provided will be considered the overall dimensions of the 

abstract as determined by the journal, author, and 

technology assessment method. 

5. Source of information. Source will be defined as 

both the communicator and the media used to communicate. 

6. Communicator. For this study, the communicator is 

considered the author of the abstract. The type of 

author is determined by the types of degrees the author 

has obtained. For example an author with an MBA is 

considered a business author. 

7. Overall Believabilitv. Overall believability was 

determined by the combined scores for journal, author, 

and assessment method believability. 



CHAPTER 4 

RESULTS 

The response rate for this study was 64.2%. There 

were 385 completed surveys returned by the 50th day. An 

additional five questionnaires were returned blank with 

requests not to participate. 

RESPONSE BIAS 

The population, sample and responders were compared 

to detect possible response bias. Six factors for the 

institutions were used for this comparison: ownership, 

type of service (care provided), number of beds, percent 

occupancy, annual expenditures and number of employees. 

The data were taken from the American Hospital 

Association's Guide, 1987. 

First, the population, sample and responders were 

compared by calculating Chi Square tests to determine if 

the number in each category of ownership or service 

provided was significantly different (Tables 1,2). The 

Chi Squares comparing ownership showed there was not a 

significant difference for the type of ownership between 

the sample and population. However, the comparison of 

the population and the responders did reveal a 

74 
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Table 1. Number and percent of hospitals in each 
category of ownership for the entire 
population, selected sample and survey 
responders 

Type of Ownership PoDulation 
(N-2621) 

Sample 
(N-600) 

Responders 
(N-385) 

Government, 
nonfederali 

385 
(14.69%) 

98 
(16.35%) 

69 
(17.90%) 

Nongovernment, 
Not-for-profit« 

1904 
(72.64%) 

445 
(74.17%) 

284 
(73.77%) 

Investor-Owned, 
For profit: 

225 
(8.58%) 

34 
(5.67% ) 

14 
(3.64%) 

Government, 
Federal: 

107 
(4.08%) 

23 
(3.83%) 

18 
(4.68%) 

Population with Samples X2 - 7. 315, df - 3, Not 
Significant 

Population with 
Responders: X2 - 14. 085, df - 3, p < . 05 

Responders with 
Non-responders: X2 - 11. 486, df - 3, p < .05 
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Table 2. Number and percent of hospitals in each 
category of service provided for the entire 
population, selected sample and survey 
responders 

Type of Service PoDulation Sample Responders 
(N=2621) (N-600) (N-385) 

General medical 2539 584 374 
and surgical (96.87%) (97.33%) (97.24%) 

Specialized 82 16 11 
services (3.13%) (2.67%) (2.86%) 

5 
Population with Sample: X - 0.425, df - 1, 

Not Significant 

Population with 
Responders; X2 - 0.095, df « 1, 

Not Significant 

Responders with 
Non-responderss X - 0.051, df - 1, 

Not Significant 
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Table 3. Student t-test for significance in difference 
of means between the entire population and 
selected sample for number of beds, percent 
occupancy, annual expenditure and number of 
employees 

Population 
(N-2621) 

Sample 
(N-600)  

Mean S.D. Mean S.D. 

Number of Beds 285.22 189.05 291.29 178.26 0.700 

Percent 
Occupancy 65.21 13.66 64.91 13.11 0.474 

Annual 
Expenditures 42,250 
(Thousands of Dollars) 

38,217 43,734 37,774 0.838 

Number of 
Employees 947.00 808.12 970.87 790.45 0.639 

Note: df - 2619 for all tests. 
None of the Student's t-tests were significant. 



78 

Table 4. Student t-test for significance in difference 
of means between the entire population and 
survey responders for number of beds, percent 
occupancy, annual expenditure and number of 
employees 

Population Responders 
(N-2621) (N=385) 

Mean S.D. Mean S.D. 

Number of Beds 285.64 187.53 292.26 181.31 0.643 

Percent 
Occupancy 65.16 13.67 65.01 12.72 0.196 

Annual 
Expenditures 42,362 38,206 43,910 37,594 0.736 

(Thousands of Dollars) 

Number of 
Employees 950.00 810.30 960.98 767.50 0.225 

Note: df - 2619 for all tests. 
None of the Student's t-tests were significant. 
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Table 5. Student t-test for significance in difference 
of means between the survey responders and 
non-responders for number of beds, percent 
occupancy, annual expenditure and number of 
employees 

Responders 
(N=385) 

Non-Responders 
(N-215) 

Mean S.D. Mean S.D. 

Number of Beds 292.26 181.31 289.56 173.06 0.178 

Percent 
Occupancy 65.01 12.72 64.72 13.81 0.263 

Annual 
Expenditures 43,910 

(Thousands of Dollars) 
37,594 43,419 38,179 0.153 

Number of 
Employees 960.98 767.50 988.58 831.51 0.410 

Note: df - 598 for all tests. 
None of the Student's t-tests were significant. 
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significant difference for the type of ownership. The 

responder group contained a higher number of hospitals 

with government, nonfederal type ownership and lower 

number with investor-owned, for profit type ownership. 

There was not a significant difference between the 

number of hospitals providing a certain type of service 

when comparing the population, sample and responders 

(Table 2). 

Next, Student's t-tests were calculated to determine 

if there were any significant differences for number of 

beds, percent occupancy, annual expenditures and total 

employees between the four groups: population, sample, 

responders and non-responders (Tables 3,4,5). None of 

the Student's t-tests were significant at the .05 level. 

Of the six institutional characteristics compared 

for differences between the population, sample and 

responders, only the type of ownership was significantly 

different. Type of ownership was not one of the 

characteristics compared in hypothesis testing; 

consequently, there was no reason to assume that this 

difference would affect the study results. 

The responders were categorized into two groups, 

early and late responders to detect any response bias 

related to when the survey was answered. The majority of 

surveys received after Day 31 were from the second survey 
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Day Number of Percent of Day Survey 
Completed Selected Mailed 
Surveys Sample 

1 

2* 2* 

3* 3* 

4* 4* 

5 5 

6 6 

7 7 

8 8 

9* 9* 

10* 10* 

11 28 4.67% 

12 207 39.17% 

13 12 41.17% 

14 6 42.17% 

15 9 43.67% 

16* 16* 

17* 17* 

18 16 46.33% 

19 14 48.67% 

20 

First Survey Mailed 

Note: Table 6 continued on the next page. 
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Table 6. Survey response rate continued 

Day Number of 
Completed 
Surveys 

Percent of 
Selected 
Sample 

Day Survey 
Mailed 

21 

22 

23* 

24* 

25 

26 

27 

28 

29 

30* 

31* 

32 

33 

34 

35 

36 

37* 

38* 

39* 

40 

6 

2 

6 

12 

3 

8 

16 

4 

8 

49.67% 

50.00% 

51.00% 

53.00% 

53.50% 

54.83% 

57.50% 

58.17% 

59.50% 

Second Survey 
Mailing 

60.67% 

Notes Table 6 continued on the next page. 
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Day Number of 
Completed 
Surveys 

Percent of 
Selected 
Sample 

Day Survey 
Mailed 

41 

42 

43 

44* 

45* 

46 

47 

48 

49 

50 

6 

2 

4 

2 

6 

61.67% 

6 2 . 0 0 %  

62.67% 

63.00% 

64.00% 

64.17% 

Total 385 64.17% 

* • Weekend or Holiday 
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Table 7. Number and percent of hospitals in each 
category of ownership for the early responders 
and late responders 

Type of Ownership All Early Late 
Responders Responders Responders 

(N-385) (N-321) (N=64) 

Government, 69 54 15 
nonfederal: (17.9%) (16.82%) (23.40%) 

Nongovernment, 284 242 42 
Not-for-profit: (73.77%) (75.39%) (65.63%) 

Investor-Owned, 14 9 5 
For profit: (3.64%) (2.80%) (7.80%) 

Government, 18 16 2 
Federal: (4.68%) (4.98%) (3.13%) 

Early Responders with 
Late Responders: X2 - 6.069, df - 3, Not Significant 
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Table 8. Number and percent of hospitals in each 
category of service provided for the early 
responders and late responders 

Type of Service All Early Late 
Responders Resoonders Resoonders 
(N-385) (N-321) (N-64) 

General medical 374 312 62 
and Surgical (97.24%) (97.20%) (96.88%) 

Specialized 11 9 2 
Services (2.86%) (2.80%) (3.12%) 

Early Responders with 
Late Responderss X2 « .058, df » 1, Not Significant 
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mailing; therefore, all surveys received after Day 31 

were considered late responders (Table 6). Early 

responders were considered those surveys received before 

Day 32. 

A Chi Square was calculated to detect significant 

differences in ownership or service for early and late 

responders. There were no significant differences 

between the two groups (Tables 7,8); however since some 

cell sizes were small (< 5), this test is not reliable. 

Early and late responders were also compared for 

differences in number of beds, percent occupancy, annual 

expenses and number of employees. None of the Student's 

t-tests were significant at the .05 level (Table 9). 
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Table 9. Student t-test for significance in difference 
of means between the early responders and late 
responders for number of beds, percent 
occupancy, annual expenditure and number of 
employees 

Earlv Responders Late Responders 
(N-321) (N-64) 

Mean S.D. Mean S.D. 

Number of Beds 293.44 182.16 286.34 178.29 0.286 

Percent 
Occupancy 65.01 13.00 65.02 11.35 0.001 

Annual 
Expenditures 
(Thousands of 

Dollars) 

43,706 37,194 44,936 39,828 0.239 

Number of 
Employees 964.83 769.73 941.67 761.89 0.220 

Notes df * 383 for all tests. 
None of the Student's t-tests were significant. 
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DEMOGRAPHIC INFORMATION 

This section summarizes information about the 

individuals responding to the survey. Three questions 

dealt specifically with the individual's characteristics. 

Hospital pharmacy directors were placed into three 

categories for the highest degree obtained: Bachelor of 

Science, Pharm D, and Advanced Degrees. Responses are 

Summarized in Table 10. Responses for the advanced 

degrees category included Master of Science, Master of 

Business Administration (MBA), Doctor of Philosophy 

(Ph.D.), Master of Information Systems, Master of Arts 

and Master of Public Health. 

Years worked as a director of pharmacy ranged from 1 

to 33 years, with a mean of 9.8 years (Table 11). The 

number of years in the director's current position ranged 

from 1 to 30 years, with a mean of 8.0 years. 

Early and late responders were compared for 

differences in highest degree obtained, years as a 

director of pharmacy, and years in current position to 

detect possible response bias. The comparison of highest 

degree obtained revealed a significant difference between 

early and late responders. The early responder group had 

a higher percentage of directors with advanced degrees 

while the late responder group had a higher percentage 

with a Bachelor of Science degree (Table 12). Student's 
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t-tests for years as a director of pharmacy and years in 

current position were not significant at the .05 level 

(Table 13). 

Table 10. Highest educational degree obtained by 
percent of individuals responding to the 
survey 

Highest Educational 
Degree 

Number Percent of 
Total Responding 

Bachelors of Science 214 55.58% 

Pharm. D. 47 12.21% 

Advanced Degree* 124 32.21% 

Total 385 100.00% 

* Includes Master of Science, MBA, Ph.D., Masters 
in Information Systems, Masters in Public Health 
and Masters of Arts 
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Table 11. Respondent's years worked as a director of 
hospital pharmacy and in the present position 

Employment Years <5 5-9 10-14 15-19 20-24 >25 

As a Director of 118 103 61 46 40 17 
Hospital Pharmacy 31% 27% 16% 12% 10% 4% 

In Present 164 91 54 42 26 8 
Position 42% 24% 14% 11% 7% 2\ 

Total Respondents - 385 

Table 12. Number and percent of responders in each 
category of highest degree obtained for 
early and late responders 

Early Late 
Type of Degree Responders Responders 

(N-321) (N*64) 

Bachelor of Science 176 38 
(54.83%) (59.38%) 

Pharm. D. 39 8 
(12.15%) (12.50%) 

Advanced Degree* 106 18 
(33.02%) (28.13%) 

* Includes Master of Science, MBA, Ph.D., Masters 
in Information Systems, Masters in Public Health 
and Masters of Arts 

Early Responders 
with Late Responderss ( X2 - 0.713, df - 2, p < .05 
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Table 13. Student t-test for significance in difference 
of means between the early responders and late 
responders for individual's years worked as a 
director of hospital pharmacy and in the 
present position 

Early Responders 
(N-321) 

Late Responders 
(N«64) 

Employment Years Mean S.D. Mean S.D. t 

As a Director 
of a Hospital 
Pharmacy 9.87 7.48 9.70 7.83 0.161 

In Present 
Position 7.98 6.86 7.89 6.77 0.097 

Note: df - 383 for all tests. 
None of the Student's t-tests were significant. 
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INSTRUMENT RELIABILITY 

Reliability testing was established by determining 

the internal consistency for the instrument. Pearson's 

correlations and a Cronbach alpha reliability coefficient 

were calculated for the rated items dealing with self-

assessed knowledge (Section I, questions 4-6) and for the 

questions comprising overall believability (Section III, 

questions A,B,C). The Pearson's correlations for the 

three questions dealing with self-assessed knowledge 

ranged from 0.651 to 0.894 with a Cronbach alpha of 0.90 

(Table 14). The correlations for the questions dealing 

with believability ranged from 0.604 to 0.686 with a 

Cronbach alpha of 0.84 (Table 15). The Cronbach alphas 

were calculated using the mean correlation (Carmines and 

Zeller, 1986). 
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Table 14. Pearson Correlation coefficients for 
respondent's rating of optical scanner 
self-assessed familiarity, knowledge, and 
frequency of reading articles dealing with 
optical scanners 

Self-assessed Knowledge 

Self-assessed Knowledge Frequency of 
Familiarity Reading Articles 

Self-assessed 1.000 
Familiarity 

Knowledge .894 1.000 

Frequency of .656 .651 1.000 
Reading Articles 

Cronbach's alpha * 0.90 
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Table 15. Pearson Correlation coefficients for 
respondent's rating of believability for 
journal, author, and assessment method 

Overall Believabilitv 

Journal Author Assessment 
Method 

Journal 1.000 

Author .686 

Assessment .630 
Method 

1.000 

.604 1.000 

Cronbach's alpha * 0.84 
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A Student's t-test was performed to determine if a 

significant differences existed between adopters/intended 

adopter and non-adopters for their own rating of 

familiarity (Section I, question 4). The Student's t-

test was significant at the .05 level (Table 16). 

Table 16. Student's t-test for significance in 
difference of the means between adopters/ 
intended adopters and non-adopters for 
familiarity with optical scanners 

Adopters/ 
Intended Adopters Non-Adopters 
(High Familiarity) (Low Familiarity) 

(N-153) (N-232) 

Mean S.D. Mean S.D. t 

Self-assessed 3.484 1.298 2.517 1.202 7.476* 
Familiarity 

(scale of 1-6) 

*p < .05 
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The questionnaire was designed to collect data for 

testing the hypotheses. All hypotheses were evaluated 

for significance at the .05 level. The hospital pharmacy 

directors were placed into two categories, high or low 

familiarity, for testing these hypotheses. High 

familiarity included those directors indicating they had 

already adopted or planned to adopt optical scanners. 

Low familiarity included those directors indicating they 

did not plan to adopt or were undecided about adopting 

optical scanners. 

Hypothesis I 

The importance of optical scanner characteristics 

assessed (efficiency, accuracy, ease of use, 

compatibility, and cost), reported uses, and reported 

benefits is not related to the hospital pharmacy 

director's familiarity (adoption or non-adoption) with 

optical scanners. 

Five questions dealt with how important directors 

felt a characteristic was when considering the adoption 

of optical scanners. The director was asked to rate the 

importance of the characteristic on a scale of one to 

six. A Student's t-test was calculated for each rated 

question to determine if there were a difference between 
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responders with high and low familiarity (Table 17). 

Only the t-test for cost was significant. Directors with 

low familiarity rated cost significantly higher than 

those with high familiarity. 

The directors rated how important three types of 

uses were when considering adoption of optical scanners. 

Of the Student's t-tests for reported uses, only reported 

administrative pharmacy uses was significantly different 

for directors with high and low familiarity (Table 18). 

Directors with high familiarity rated this use 

significantly higher. 

A Student's t-test was calculated for each of five 

rated questions on the importance of reported benefits to 

determine if there was a significant difference between 

responders with high and low familiarity. The t-tests 

for these questions showed the only significant 

difference was for reported time savings (Table 19). 

Those with high familiarity rated time savings as more 

important than those with low familiarity. 

This hypothesis was accepted for differences in all 

characteristics, reported uses and reported benefits. 

However when each item is considered individually, cost, 

administrative uses and time savings did have 

significantly different levels of importance to directors 

with high and low familiarity. 
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A final question in each area (characteristics, 

reported uses and reported benefits) asked for the 

director's first, second and third choice of the most 

important items. The number and percent for the three 

questions dealing with first, second and third choice of 

optical scanner characteristics, uses and benefits of use 

are summarized in Table 20 through Table 22. Overall, 

accuracy was listed most often as the first choice for 

importance of characteristics, administrative pharmacy 

uses for importance of uses, and patient care and time-

savings for importance of reported benefits. 
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Table 17. Student's t-test for significance in 
difference of the means between high 
and low familiarity for optical scanner 
characteristics 

High Familiarity Low Familiarity 
(N-153) (N=230) 

Characteristic Mean S.D. Mean S.D. 

Efficiency 5.425 0.635 5.287 0.854 1.707 
(time per 
procedure) 

Accuracy 5.771 0.452 5.661 0.704 1.718 
(error rate) 

Ease of use 5.170 0.759 5.143 0.862 0.308 
(training 
requirements) 

Compatibility 5.225 0.865 5.114 1.070 1.071 
(with existing 
equipment/ 
systems) 

Cost 4.828 0.951 5.070 1.041 2.296* 

All 26.288 2.697 26.230 3.413 0.174 
Characteristics 

* p<.05 
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Table 18. Student's t-test for significance in 
difference of the means between high 
and low familiarity for optical scanner 
reported uses 

High Familiarity Low Familiarity 
(N-151) (N-228) 

Reported Use Mean S.D. Mean S.D. 

Clinical 4.100 1.284 4.136 1.281 0.267 
Pharmacy 

Administrative 5.151 0.900 4.917 0.951 2.412* 
Pharmacy 

Adaptability 4.967 0.852 4.952 1.034 0.149 
for many uses 

All Reported 14.192 2.223 14.004 2.421 0.763 
Uses 

* p < .05 



Table 19. Student's t-test for significance in 
difference of the means between high 
and low familiarity for reported 
benefits of optical scanners 
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Reported 
Benefits 

High Familiarity Low Familiarity 
(N-150) (N-230) 

Mean S.D. Mean S . D .  

Time savings 

Personnel 
requirements 

Operating 
expenses 

Patient Care 

Reliability 

All Reported 
Benefits 

5.327 0.737 

4.497 1.287 

5.027 0.941 

5.079 

5.053 

24.854 

1 . 0 1 0  

0.878 

3.325 

5.083 0.910 2.749* 

4.319 1.311 1.298 

4. 926 

5.213 

4. 996 

24.496 

0.929 1.026 

0.883 1.363 

0 . 8 6 6  0 . 6 2 8  

3.442 1.008 

* p < .05 
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Table 20. Optical scanner characteristics categorized by 
respondent's first, second and third choice of 
most important characteristic 

Characteristic (Ranking) First Second Third 
Choice Choice Choice 
(N-379) (N-377) (N-372) 

Efficiency (2) 89 107 61 
(time per 23.48% 28.38% 16.27% 
procedure) 

Accuracy (1) 152 102 57 
(error rate) 40.11% 27.06% 15.20% 

Ease of use (5) 22 64 97 
(training 5.80% 16.98% 25.87% 
requirements) 

Compatibility (3) 60 54 64 
(with existing 15.83% 14.32% 17.07% 
equipment/ 
systems) 

Cost (4) 56 50 32 
14.78% 13.26% 25.60% 

Note« Ranking based on First Choice 
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Table 21. Optical scanner reported uses categorized by 
respondent's first, second and third choice 
of most important reported use 

Reported Use (Ranking) First Second Third 
Choice Choice Choice 
(N-375) (N=372) (N-371) 

Clinical (3) 50 96 225 
Pharmacy 13.33% 25.81% 60.65% 

Administrative (1) 181 153 40 
Pharmacy 48.27% 41.13% 10.78% 

Adaptability (2) 144 123 106 
for many uses 38.40% 33.06% 28.57% 
requirements) 

Note: Ranking based on First Choice 
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Table 22. Optical scanner reported benefits categorized 
by respondent's first, second and third choice 
of most important reported benefit 

Reported Benefit (Ranking) First Second Third 
Choice Choice Choice 
(N=376) (N=375) (N-375] 

Time savings (2) 127 86 81 
33.78% 22.93% 21.60% 

Personnel (5) 19 73 40 
requirements 5.05% 19.47% 10.67% 

Operating (4) 50 90 114 
expenses 13.30% 24.00% 30.04% 

Patient care (1) 128 59 72 
34.04% 15.73% 19.20% 

Reliability (3) 52 67 68 
13.83% 17.87% 18.13% 

Note: Ranking based on First Choice 
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Hypothesis II 

The importance of the source of optical scanner 

assessment information to hospital pharmacy directors is 

not related to the director's familiarity {adoption or 

non-adoption) with optical scanners. 

Ten questions asked how important a particular 

source of information was to the director in deciding to 

adopt optical scanners. The high and low familiarity 

groups were compared for differences in importance for 

each source (Table 23). The Student's t-test revealed 

differences for all management-related sources: pharmacy 

management journal, government publication, business 

journal, and information systems journal. The responders 

with high familiarity ranked the importance of these 

sources of assessment information higher than those with 

low familiarity. 

The hypothesis was rejected for management-related 

sources of information and accepted for other types of 

information. 

The responders were also asked to list their first, 

second and third choice for source (Table 24). Pharmacy 

management journal was selected most often as the first 

and second choices. 
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Table 23. Student's t-test for significance in 
difference of the means between high 
and low familiarity for importance of 
the source of optical scanner assessment 
information 

High Familiarity Low Familiarity 
(N-150) (N-231) 

Source of 
Information Mean S.D. Mean S.D. 

Pharmacy journal, 3.546 1.450 3.407 1.438 0.923 
Clinical 

Pharmacy journal, 4.863 1.023 4.593 1.181 2.182* 
Management 

Medical journal 2.636 1.230 2.489 1.233 1.137 

Government 2.773 1.322 2.528 1.126 1.940* 
publication 

Business journal 3.967 1.245 3.545 1.327 3.101* 

Information 4.327 1.383 3.835 1.408 3.350* 
Systems journal 

Manufacturer's 3.603 1.271 3.662 1.229 0.458 
representative 

Group 4.453 1.109 4.320 1.112 1.142 
presentation 

Video 3.640 1.249 3.701 1.169 0.487 
presentation 

Television 3.087 1.345 3.186 1.257 0.739 
presentation 

All Sources 36.209 8.454 35.277 7.600 1.125 

* p < .05 
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Table 24. Optical scanner sources of information 
categorized by respondent's first, second 
and third choice 

Source of (Ranking) First Second Third 
Information Choice Choice Choice 

(N-380) (N-376) (N=374) 

Pharmacy journal, (5) 28 32 33 
Clinical 7.37% 8.51% 8.82% 

Pharmacy journal, (1) 164 82 49 
Management 43.16% 21.81% 13.10% 

Medical journal (9) 1 4 12 
0.26% 1.06% 3.21% 

Government (8) 3 5 9 
publication 0.79% 1.33% 2.41% 

Business journal (6) 22 51 46 
5.79% 13.56% 12.30% 

Information (3) 43 70 71 
Systems journal 11.32% 18.62% 18.98% 

Manufacturer's (4) 34 37 37 
representative 8.95% 9.84% 9.89% 

Group (2) 78 73 65 
presentation 20.53% 19.41% 17.38% 

Video (7) 6 20 40 
presentation 1.58% 5.32% 10.70% 

Television (10) 1 2 12 
presentation 0.26% 0.53% 3.21% 

Note: Ranking based on First Choice 
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Hypothesis III 

Believability, as perceived by hospital pharmacy 

directors, of optical scanning assessment information is 

not related to its focus (journal, author, and 

assessment). 

Overall believability was determined by combining 

the rating for believability of the journal, author, and 

assessment method for the abstract. Focus was defined as 

the overall dimensions of the abstract as determined by 

journal, author and assessment method. The three 

abstracts were categorized as three types of focus: 

technical, business management, and clinical pharmacy. 

A two-way analysis of variance (ANOVA) was 

calculated to test this hypothesis and hypothesis V 

(Table 25). A two-way ANOVA was chosen so that any 

interaction between familiarity and focus would be 

detected. The ANOVA for focus and overall believability 

was not significant, therefore the hypothesis was 

accepted. 

Since the believability of journal, author and 

assessment method were used to calculate overall 

believability, each of these factors were also tested 

using a two-way ANOVA (Tables 27,29,31). Only the ANOVA 

for author showed a significant difference between types 
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of focus for believability. However, only 2.7% (Omega -

0.027) of the variance in author believability was due to 

the focus of the abstract. A Tukey HSD was completed 

(HSD - 0.339) revealing the significant difference was 

between business management and clinical pharmacy 

authors. 
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Table 25. Two-way analysis of variance for focus of 
abstract and familiarity on overall 
believability 

Overall 
Believability 

(H-368) 

Sum-of-Sq. DF Mean-Sq. F-Ratio 

Focus 

Familiarity 

Focus X 
Familiarity 

28.850 

0.150 

11.199 

2 

1 

2 

14.425 

0.150 

5. 599 

1.539 

0 . 0 1 6  

0. 597 

0 . 2 1 6  

0.899 

0.551 

Error 3393.480 362 9.374 

Table 26. Mean and standard deviation for overall 
believability of each type of abstract 
by high and low familiarity 

Overall Believability 

High Familiarity Low Familiarity 
(N-148) (N-220) 

Mean S.D. Mean S.D. 

Technical Abstract 
(Focus I) 

10.280 3.681 9.836 2.930 

Business Abstract 
(Focus II) 

10.222 3.074 10.408 2.578 

Clinical Abstract 
(Focus III) 

9.434 3.472 9.816 2.836 
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Table 27. Two-way analysis of variance for focus of 
abstract and familiarity on believability 
of journal 

Journal 
Believability 

(N-362) 

Sum-of-Sq. DF Mean-Sq. F-Ratio 

Focus 0. 588 2 0. 294 0. 634 0. 783 

Familiarity 1.656 1 1. 656 1.377 0.241 

Focus X 0. 750 2 0. 375 0. 312 0. 732 
Familiarity 

Error 428.105 356 1. 203 

Table 28. Mean and standard deviation for 
believability of each type of journal 
by high and low familiarity 

Journal Believability 

Type of 
Journal 

High Familiarity Low Familiarity 
(N-148) (N=218) 

Mean S.D. Mean S.D, 

Technical 
(Focus I) 

3.460 1.216 3.380 0.947 

Business 
(Focus II) 

3.512 0.985 3.239 1.062 

Clinical 
(Focus III) 

3.353 1.230 3.289 1.141 
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Table 29.... Two-way analysis of variance for focus of 
abstract and familiarity on believability 
of author 

Author 
Believability 

(N=361) 

Sum-of-Sq. DF Mean-Sq. F-Ratio p 

Focus 13.621 2 6.810 5.391 0.005 

Familiarity 0.231 1 0.231 0.183 0.669 

Focus X 0.953 2 0.476 0.377 0.686 
Familiarity 

Error 448.489 355 1.263 

Omega for Focus = 0.027 

Table 30. Mean and standard deviation for 
believability of each type of author 
by high and low familiarity 

Author Believability 

High Familiarity Low Familiarity 
(N-144) (N=217) 

Author Mean S.D. Mean S.D. 

Technical 
(Focus I) 

Business 
(Focus II) 

Clinical 
(Focus III) 

3.592 1.471 

3.727 1.020 

3.294 1.082 

3.507 1.120 

3.901 1.044 

3.360 1.022 
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Table 31. Two-way analysis of variance for focus of 
abstract and familiarity on believability 
of the technology evaluation method 

Evaluation Method 
Believability 

(N=367) 

Sum-of-Sq. DF Mean-Sq. F-Ratio p 

Focus 1.475 2 0.737 0.549 0. 578 

Familiarity 0.003 1 0.003 0. 002 0. 961 

Focus X 1.741 2 0. 871 0.648 0. 523 
Familiarity 

Error 484.761 361 1.343 

Table 32. Mean and standard deviation for believability 
of each type of evaluation method by high and 
low familiarity 

Believability of Evaluation Method 

High Familiarity Low Familiarity 
(N-147) (N=220) 

Evaluation Method Mean S.D. Mean S.D. 

Technical 3.300 1.233 3.137 1.205 
(Focus I) 

Business 3.295 1.250 3.268 0.910 
(Focus II) 

Clinical 3.038 1.285 3.211 1.123 
(Focus III) 
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Hypothesis IV 

Believability of assessment information, regardless 

of focus (journal, author, and assessment method) is not 

related to the hospital pharmacy director's familiarity 

(adoption or non-adoption) with optical scanners. 

Hypothesis IV was tested using the same two-way 

ANOVA's as for hypothesis III (Tables 27,29,31). Those 

responders with low familiarity rated overall 

believability higher than those with high familiarity; 

however, the difference was not significant. When each 

item comprising overall believability was tested, there 

was not a significant difference. Hypothesis IV was 

accepted. 
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Hypothesis V 

The influence of assessment information on hospital 

pharmacy director's adoption of optical scanners is 

not related to its focus (journal, author, and assessment 

method). 

Hypothesis V was tested using a two-way ANOVA, 

similar to hypothesis III. The predictor variables for 

this ANOVA were focus and familiarity. Responders were 

categorized into two groups, high and low familiarity 

based on their responses to Section I, questions 8 and 

8b. Responders with high familiarity were those that had 

adopted or planned to adopt optical scanners; while, 

responders with low familiarity were those not adopting 

or undecided about adopting optical scanners. The 

dependent variable, influence to adopt, was determined by 

the responses to Section III, question D. Table 33 and 

Table 34 summarize the results. Neither focus nor the 

interaction of focus and familiarity were significant. 

Hypothesis V was accepted. 
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Table 33. Two-way analysis of variance for focus of 
abstract and familiarity on influence to 
adopt optical scanners 

Influenced 
to Adopt 
<N«367) 

Sum-of-Sq. DF Mean-Sq. F-Ratio 

Focus 

Familiarity 

Focus X 
Familiarity 

Error 

1.929 

5.913 

1.916 

548.249 

2 

1 

2 

361 

0. 964 

5. 913 

0. 958 

1. 521 

0.634 0.531 

3. 886 0. 049« 

0. 630 0. 533 

Omega for Familiarity * . 013 

Table 34. Mean and standard deviation for influence to 
adopt by focus of abstract 

Focus I 
(Technical> 

mean SD 

Focus II 
(Business) 

mean SD 

Focus III 
(Clinical> 

mean SD 

Influence 
to adopt 

3.057 1.201 2.940 1.253 3.163 1.255 
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Hypothesis VI 

The influence of assessment information, regardless 

of focus (journal, author, assessment method), on 

hospital pharmacy director's intent to adopt optical 

scanners is not related to the director's familiarity 

with optical scanners. 

The two-way ANOVA for hypothesis V was also used to 

test hypothesis VI (Table 33). Between responders with 

high and low levels of familiarity, there was a 

significant difference for the abstract's influence on 

adoption. Responders with high familiarity were those 

indicating adoption or intented adoption of optical 

scanners. Responders with low familiarity were those 

indicating they would not adopt or were undecided about 

adopting optical scanners. Responders with high 

familiarity rated the abstract's influence to adopt 

significantly higher than those with low familiarity 

(Table 35). This hypothesis was rejected. 

Table 35. Mean and Standard Deviation for influence 
to adopt by high and low familiarity with 
optical scanners 

High Familiarity Low Familiarity 
(N-153) (N-232) 

Mean S.D. Mean S.D. 

•Influence to 
Adopt 

3.209 1.219 2.954 1.241 
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EXPLORATORY HYPOTHESES TESTING 

Both exploratory hypotheses dealt with the adoption 

or non-adoption of optical scanners. The hypotheses were 

each tested twice. First for differences between 

adopters and non-adopters, then for differences between 

adopters plus intended adopters and non-adopters. 

Intended adopters were those respondents indicating they 

had already decided to adopt optical scanners at a 

specific time. Both hypotheses were tested at the .05 

significance level. 

Hypothesis VII 

The adoption or non-adoption of optical scanners is 

not related to differences in the hospital pharmacy 

directors' characteristics, such as highest degree 

obtained or years as a director. 

This hypothesis tested for differences in three 

director characteristics: highest degree obtained, years 

as a director, and years in current position. Tables 36 

through 39 summarize these results. The Chi Square test 

for a significant difference for highest degree obtained 

was significant for the difference between 

adopters/intended adopters and non-adopters. The 

adopter/intended adopters had a higher percentage of 
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directors with advanced degrees and Pharm.D. degrees than 

the non-adopters. None of the Student's t-tests for 

years as a director or years in current position were 

significant. This hypothesis was accepted. 
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Table 36. Number and percent o£ responders in each 
category of highest degree obtained for 
adopters and non-adopters 

Highest Degree Adopters 
(N-75) 

Non-Adopters 
(N=310) 

Bachelor of Science 

Pharm. D. 

Advanced Degree 

38 
(50.67%) 

12 
( 1 6 . 0 0 % )  

25 
(33.33%) 

176 
(56.77%) 

35 
(11.29%) 

99 
(31.93%) 

2 
Adopters with Non-Adopters: X - 1.632, df = 2, 

Not significant 

Table 37. Number and percent of responders in each 
category of highest degree obtained for 
adopters/intended adopters and non-adopters 

Highest Degree 
Adopters/ 

Intended Adopters Non-Adopters 
(N-153) (N=232) 

Bachelor of Science 71 
(46.41%) 

143 
(61.64%) 

Pharm. D. 23 
(15.03%) 

24 
(10.34%) 

Advanced Degree 59 
(38.56%) 

65 
(28.02%) 

Adopters/Intended Adopters 
with Non-Adopterss X - 8.69, df «= 2, p < .05 
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Table 38. Student's t-test for significance in 
difference of the means between adopters 
and non-adopters for years as a director 
and years in current position 

Adopter Non-Adopters 
(N=75) (N=310) 

Mean S.D. Mean S.D. t 

Years as a 10.227 7.977 9.748 7.430 0.493 
Director 

Years in 7.533 6.709 8.071 6.872 0.611 
Current Position 

None of the Student's t-tests were significant. 

Table 39. Student's t-test for significance in difference 
of the means between adopters/intended adopters 
and non-adopters for years as a director and 
years in current position 

Adopter/ Non-Adopters 
Intended Adopter 

(N-153) (N-232) 

Mean S.D. Mean S.D. t 

Years as a 10.163 7.600 9.629 7.495 0.680 
Director 

Years in 7.667 6.509 8.164 7.049 0.698 
Current Position 

None of the Student's t-tests were significant. 
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Hypothesis VIII 

The adoption or non-adoption of optical scanners is 

not related to differences in the institution's 

characteristics, such as bed capacity or occupancy rate. 

Student's t-tests were used to test hypothesis VIII 

(Tables 40,41). All the t-tests were significant at the 

.05 level, except the difference between adopters and 

non-adopters for percent occupancy. Overall, both 

adopters and adopters plus intended adopters were 

institutions with significantly more beds, higher percent 

occupancy, more employees and higher annual expenditures. 

Hypothesis VIII was rejected. 
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Table 40. Student's t-test for significance in difference 
of the means between adopters and non-adopters 
for institutional characteristics 

Institutional 
Characteristics 

Adopter 
(N-75) 

Mean S.D. 

Non-Adopters 
(N-310) 

Mean S.D. 

Number of Beds 

Percent 
Occupancy 

Number of 
Employees 

345.17 178.46 

68.83 10.97 

1206.09 789.04 

Annual 
Expenditures 

(Thousands of Dollars) 

288.20 178.20 2.484* 

67.59 14.19 0.705 

901.68 751.54 3.117* 

56,074 40,267 40,968 36,379 3.159* 
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Table 41. Student's t-test for significance in difference 
of the means between adopters/intended adopters 
and non-adopters for institutional 
characteristics 

Adopters/ 
Intended Adopters Non-Adopters 

(N-153) (N-232) 
Institutional 
Characteristics Mean S.D. Mean S.D. 

Number of Beds 354.73 185.17 262.74 166.10 5.079* 

Percent 70.57 11.34 66.06 14.67 3.201* 
Occupancy 

Number of 1229.01 930.65 784.22 574.74 5.796* 
Employees 

Annual 57,889 46,846 34,692 26,280 6.207* 
Expenditures 

(Thousands of Dollars) 

p < .05 
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Seventy-three (18,96%) of the respondents are 

presently using optical scanners (Table 42). An 

additional 61 (15.84%) responders indicated they would 

adopt optical scanners over the next 7 years (Figure 1). 

Figure 2 illustrates the expected adoption curve for 

optical scanners based on adopters plus intended 

adopters. 

Most of the optical scanners being used are portable 

bar code readers or hand-held character readers (Table 

43). Figure 3 illustrates the percentage of total 

scanners reported for each type being used. By far the 

most common reported use for optical scanners was 

inventory control (Table 44). However, the highest 

average extent of use for performing a particular 

function was for preparing unit dose carts. 
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Table 42. Percent of responders indicating adoption' of 
optical scanners by year adopted 

Year Adopted Number Percent of Total 

1978 2 2.74% 

1980 2 2. 74% 

1981 1 1.37% 

1982 1 1.37% 

1983 2 2.74% 

1984 5 6.85% 

1985 12 16.44% 

1986 19 26.03% 

1987 18 24.66% 

1988 11 15.07 

Total 73 100.00% 
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Figure 1. Number of optical scanners adopted plus those 
intending to adopt per year for 1978 through 
1995. 
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Figure 2. Percent of total sample of optical scanners 
adopted and intended to be adopted per year. 
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Table 43. Number and percent of types of optical 
scanners being used 

Type of Optical Number Reported Percent of 
Scanner as Using* Total 

Portable Bar Code Readers 50 58.14% 

On-line Bar Code Readers 4 4. 65% 

Wedge Bar Code Readers 2 2. 33% 

Hand-held Graphics 
Scanners 

7 8. 14% 

Hand-held Optical 
Character Readers 

22 25.58% 

Table Top Optical 
Character Readers 

1 1.16% 

86 100.00% 

Note: Some pharmacies reported using more than 
one type of scanner 
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Portable BCR On-he BCR Wedge BCR Graphics Scanner Hand OCR 

Type of Scanner 

Table OCR 

Note: BCR * Bar code reader 
OCR • Optical character reader 

Figure 3. Percent of each type of optical scanner 
reported 
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Table 44. Average reported 
uses 

extent for optical scanner 

Number 
Type of Use as 

Reported 
Using 

Average Extent 
for Use* 

Inventory Control 73 4. 59 

Word Processing 3 2.00 

Preparing Prescription 
Labels 

4 3.75 

Preparing Unit Dose Carts 3 5.30 

Patient Billing 5 3.40 

Quality Assurance 
Programs 

2 4.00 

Documenting Workload 3 3.67 

Tracking Clinical 
Pharmacy Reports 

2 

o
 

in CO 

Notes For those reported as using for that use 
Range from 2 • low extent of use to 
6 - high extent of use 
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FOR DIFFUSION STUDIES 

Based on this study and a review of the literature, 

a proposed model for diffusion studies has been 

constructed. Figure 4 illustrates this model. 

This study has shown that some institution and 

individual characteristics, as well as individual 

attitudes toward the type of technology assessment 

information available affected the adoption of optical 

scanners. Although this study did not include 

institutional attitudes, other studies outside the health 

care field have shown their relationship to adoption of 

new technology (refer to chapter 2). 

In constructing this model, it was assumed that 

institutional attitudes and individual attitudes must 

influence each other and that both could be influenced by 

technology assessment information. Indirectly, the type 

of technology assessment and how it is disseminated could 

therefore, affect the adoption or non-adoption of 

technology. 
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CHAPTER 5 

DISCUSSION, CONCLUSIONS AND 
RECOMMENDATIONS 

This study was designed to determine the importance 

of communication and information on the predicted 

adoption of optical scanners by hospital pharmacists. 

The study utilized a mail survey to a national, random 

sample of hospital pharmacy directors for gathering data. 

The results of that survey, some conclusions about the 

results and recommendations for future studies are 

summarized in this chapter. 

DISCUSSION 

Response Rate 

There is always some concern when studies use a mail 

survey to gather data. A low response rate can 

jeopardize the final results and repeated mailings 

increase the cost and time to complete the study. This 

survey was designed to help insure a good response rate. 

All the participants were mailed a letter informing them 

of the study and requesting their participation. 

Approximately one week later, a questionnaire with a 

cover letter was mailed. It took almost ten days, due to 

134 
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holidays and weekends, for the first response to be 

received. After only eleven days, the response rate was 

almost 40%. A second mailing of the questionnaire to all 

non-respondents was done on the 22nd day; at that time, 

the response rate had risen to 50%. The initial fast and 

high response rate indicates that an initial letter, 

requesting participation may be beneficial. The 

predicted response rate, based on the pilot study was 

66%. By the cut off date (day 50), the actual response 

rate was 64.17%. 

Response Bias 

The population, sample and responders were compared 

to detect any possible differences between the groups. 

The analysis in Chapter 4 indicated that the only 

significant difference was the type of ownership. The 

responder groups contained a higher percentage of 

government, nonfederal type ownership and a lower number 

of investor-owned, for-profit hospitals than the 

population. Early and late responders were also compared 

for any possible response bias. There were no 

significant differences between these two groups. 

Response bias can always occur and remained 

undetected. Based on the analysis, there does not appear 

to be significant response bias. 
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Reliability 

The reliability of the data collection instrument 

was determined by measuring the internal consistency 

among certain items. A Pearson correlation was 

calculated for the three variables dealing with 

self-assessed knowledge and the three variables 

comprising overall believability. The Cronbach's alpha 

reliability coefficient, measuring internal consistency 

among items within each group was 0.90 and 0.84 

respectively. This would indicate relatively little 

fluctuation in response for these groups of questions. 

Validity 

Only the content validity of the instrument was 

considered for this study. Validity was determined by 

the pilot survey and by having University of Arizona 

pharmacy graduate students and pharmacy administration 

faculty review the instrument. Also, a review of the 

literature (Chapter 2) was used in designing the 

instrument. 

Importance of Optical Scanner Assessment Information 

The primary goal of this study was to determine how 

hospital pharmacy directors value technology assessment 

information. The value placed on assessment information 

is related to its dissemination. Dissemination of 



technology assessment information is described as having 

five elements: the potential adopter, the innovation, 

the communicator, the information communicated and the 

method used to communicate (Fineberg, 1985). 

The ability of technology assessment information to 

change the behavior of a potential adopter is said to be 

related to the adopter's prior familiarity with that 

technology (Fineberg, 1985). The potential adopters for 

this study were hospital pharmacy directors. The 

directors were placed into two categories of familiarity 

based on their adoption/intended adoption or their non-

adoption of optical scanners. Of the 385 responders, 153 

were determined as having high familiarity 

(adopted/intend to adopt) and 232 as having low 

familiarity (non-adoption/undecided). 

Four objectives were defined to support the primary 

goal of this study. The first objective was to assess 

the importance of the innovation's characteristics in the 

evaluation and adoption of an optical scanner between 

those directors with low and high familiarity. An 

innovation is described as having five primary 

characteristics affecting its adoption: (1) relative 

advantage, (2) compatibility, (3) complexity, (4) 

trialability and (5) observability. The adaptability of 

the innovation for many uses may also affect its adoption 
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(Larsen, Agarwala-Rogers, 1977 ). The importance of 

optical scanner characteristics, uses and benefits to 

hospital pharmacy directors was assessed. One item in 

each category showed a significant difference between 

directors with high and low familiarity: cost, 

administrative pharmacy uses and time-savings. Directors 

with high familiarity rated administrative uses and time-

savings higher and cost lower in importance when 

considering adoption than directors with low familiarity. 

Overall, directors rated accuracy as the most 

important characteristic when considering adoption of 

optical scanners. The literature has reported that cost 

has become an important consideration to pharmacy 

directors. Of the five technical characteristics, 

director's gave cost the lowest importance rating. 

The higher rating for the importance of cost by directors 

with low familiarity may indicate that cost is actually 

a barrier to adopt rather than a desired characteristic. 

Directors were also asked to rate the importance of three 

reported uses in influencing them to adopt optical 

scanners. Unexpectedly, they rated administrative uses 

higher in importance than either adaptability for many 

uses or clinical pharmacy uses. This may be due to the 

lack of current pharmacy literature on other than the 

administrative uses of optical scanners. Directors with 
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high familiarity rated administrative uses significantly 

higher than directors with low familiarity. This 

corresponds to the significantly higher rating directors 

with high familiarity gave management-related sources of 

information. Patient care was rated the highest out of 

the five reported benefits, as would be expected. The 

rating may be a reflection of the importance of patient 

care to the pharmacy profession in general, rather than 

the importance of a non-medical technology reported 

benefit. 

The second objective was to assess the importance of 

various channels of communication in the evaluation and 

adoption of optical scanners by hospital pharmacy 

directors. Studies on the diffusion of innovation have 

shown that individuals are most likely to accept 

assessment information from a colleague (Rogers, 1983). 

As would be expected directors rated a pharmacy 

management journal the highest out of the ten types of 

sources. The second highest rated source was group 

meetings. In contrast to the expected results based on 

the literature, information systems journal had the third 

highest importance rating. This placed the importance of 

this journal above clinical pharmacy, medical or business 

journals. Only three directors reported having a masters 

degree in information systems, while 47 reported a 



Pharm.D. degree and 32 a Masters in Business 

Administration. Also, there was a significant difference 

in the importance of management-related sources of 

information between directors with low and high 

familiarity. Those directors with high familiarity rated 

management-related sources of information significantly 

higher than those with low familiarity. This may 

indicate that directors with less familiarity are less 

likely to seek out information from a management-related 

source. Other types of sources, such as group meetings 

did not show a significant difference in importance 

between the two director groups. 

The third objective was to assess how the focus of 

the technology relates to the evaluation and intended 

adoption of optical scanners by hospital pharmacy 

directors. For this study, focus was determined by the 

type of journal, author and information communicated. 

Directors were asked to rate the believability of one of 

three abstracts. The abstracts focused on either 

technical, business or clinical aspects. 

Overall, directors rated the business abstract 

highest in believability, then the technical abstract and 

finally the clinical abstract; however, the difference 

was not significant. This directly corresponds to the 

importance ratings for optical scanner uses stated 
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previously. In contrast, directors tended to rate the 

technical journal slightly, but not significantly higher 

than the other two. For the three different types of 

authors, the business author received a significantly 

higher rating than the clinical author. 

The information communicated generally includes the 

method used to evaluate the technology. Fineberg (1985) 

stated that potential adopters attitudes toward certain 

methods of evaluation may affect their response to the 

results presented. This study attempted to determine 

pharmacy director's attitudes toward technical 

evaluations and evaluations by national survey. Both the 

business and clinical pharmacy abstracts used a national 

survey for evaluating optical scanners. The believability 

rating for the technical method of evaluation fell 

between that for a business national survey and a 

pharmacy national survey; although, the differences were 

not significant. It appears that overall focus and 

especially the author is more important to hospital 

pharmacy directors than the method of evaluation. Of 

particular interest is the believability rating for a 

national survey of hospital pharmacy directors. Many of 

the studies done in pharmacy use a survey of hospital 

pharmacy directors to gather data, yet this method 

received the lowest overall believability rating. 
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In complete contrast to believability of the method, 

the abstract receiving the highest rating for influence 

to adopt was the clinical pharmacy abstract. The 

business abstract received the lowest rating. The 

difference in ratings for the abstract's focus on 

influence to adopt was not significant. The somewhat 

higher rating for the clinical pharmacy abstract may be 

due to the lack of articles on clinical pharmacy uses for 

optical scanners and to the number of pharmacies already 

using optical scanners for business-type uses. Also, 

directors with a higher level of familiarity rated the 

abstract's influence on their decision to adopt, 

regardless of focus, significantly higher than directors 

with low familiarity. 

The fourth objective was to assess the relationship 

between optical scanner adoption and the characteristics 

of the institution and the pharmacy director. Pharmacy 

directors were compared by the highest degree earned, 

number of years as a director and number of years in 

current position. There was not a significant difference 

in the highest degree obtained between those using and 

those not using optical scanners. However, there was a 

significant difference for the highest degree obtained, 

when directors presently using scanners and those 

indicating planned implementation were compared to 
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directors not using and not planning to use scanners. 

The adopters/intended adopters had a higher percentage of 

directors with an advanced degree and a Pharm.D. degree 

than non-adopters. There was not a significant 

difference for directors with high and low familiarity 

for years as a director or number of years in current 

position. 

The institutional characteristics compared were 

number of beds, percent occupancy, number of employees 

and annual expenditures. All of the institutional char

acteristics, except percent occupancy were significantly 

different between those using and not using optical 

scanners. All the institutional characteristics were 

significantly different when adopters/intended adopters 

were compared to non-adopters. The literature states that 

innovative institutions are generally larger. As would 

be expected, hospitals using optical scanners in their 

pharmacy were larger and had higher annual expenditures. 
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Present Use of Optical Scanners 

Of the respondents, 18.96% reported presently using 

optical scanners in their pharmacies. Over the next 

seven years, this percentage should rise to almost 35%. 

Portable bar code readers and hand-held optical character 

readers are the most common types being used. The most 

common use for portable bar code readers in the pharmacy 

literature is inventory control. In this survey, 

inventory control was also reported as the primary use. 
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CONCLUSIONS 

This study has shown how hospital pharmacy directors 

value optical scanner assessment information. The most 

important sources of information were a pharmacy 

management journal and group meetings. Directors with 

high optical scanner familiarity felt management related 

sources were more important for gathering information 

than directors with low familiarity. 

The importance of most characteristics, uses and 

benefits assessed was not significantly different between 

directors with low and high optical scanner familiarity. 

Directors with high familiarity did rate administrative 

uses and time savings significantly higher and cost 

significantly lower than directors with low familiarity. 

This study showed that accuracy is the most important 

optical scanner characteristic to pharmacy directors in 

general. Cost was considered less important than other 

characteristics. Directors felt administrative uses and 

benefits to patient care were important considerations 

when deciding to adopt an optical scanner. 

This study showed hospital pharmacy directors were 

more likely to believe a business-type author than a 

clinical pharmacist for presenting optical scanner 

evaluation information. The clinical abstract did 

receive the highest rating for the abstract's influence 
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on adoption, but it was not significantly higher than the 

other two abstracts. Directors with high optical scanner 

familiarity did rate the abstract's influence on adoption 

significantly higher than director's with low 

familiarity. 

Optical scanners are presently being used by 18% of 

hospital pharmacies. This number should reach 35% in 

about seven years. Most hospital pharmacies are using 

portable bar code readers for inventory control. 

RECOMMENDATIONS 

The effective dissemination of technology assessment 

information is necessary to cause a change in behavior. 

It is recommended that more studies be conducted on 

dissemination of this type of information to hospital 

pharmacy directors. A proposed model, based on this 

study and a review of the literature is presented in 

chapter 4. It is recommended that this model be further 

refined as additional information and research results 

become available. 

Study results should not only be presented as a 

journal article, but be presented at some type of group 

meeting. Currently, most pharmacy journals primarily 

publish articles written by pharmacists. These journals 

should consider including articles from other professions 

more often. 
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The method used to gather data for completing 

technology assessments needs to be studied further. The 

believability by hospital pharmacy directors of the 

results from a national survey of hospital pharmacy 

directors may be questionable. Use of this assessment 

method should be re-evaluated. 

Less than one-half of hospital pharmacy directors 

have a high familiarity with optical scanning devices. 

This technology can assist pharmacists in faster more 

accurate computer entry of data. This would allow the 

pharmacist to spend more time with direct patient care 

activities. More information concerning the 

characteristics, uses and benefits of this technology 

should be presented to hospital pharmacy directors by 

management and technical experts. 
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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 

Dear Colleague: 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

As part of my graduate studies at the University of Arizona, I am conducting 
a national survey of hospital pharmacy directors. New methods and 
equipment developed outside the health care field are continually being 
adapted for use by hospital pharmacists. The purpose of the survey is 
to evaluate the types of information hospital pharmacists use when deciding 
to adopt non-medical technology. The survey deals specifically with the 
technology of optical scanning. 

You are part of a carefully selected sample take from the American 
Hospital Association Directory. Your participation is extremely important 
to ensure that this survey will be truly representative of hospital pharmacies 
in general. 

You will be receiving a questionnaire in the next five to ten days. The 
questionnaire is brief and should be easily completed in under IS minutes. 
Tha results from this survey will determine better methods for conveying 
information to hospital pharmacists about the evaluation of such technology. 
Also, it will be used to determine present and possible uses for optical 
scanners in hospital pharmacy. 

1 appreciate your time and effort and look forward to receiving your 
completed survey. Your participation in this survey will be greatly 
appreciated. 

Sincerely, 

Ardis J. Meier 
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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  

DEPARTMENT OF PHARMACY PRACTICE 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

As part of my graduate studies at the University of Arizona. 1 am conducting 
a national survey of hospital pharmacy directors. Mew methods and 
equipment developed outside the health care field are continually being 
adapted for use by hospital pharmacists. The purpose of this survey is 
to evaluate the types of information hosoital pharmacists use when deciding 
to adopt non-medical technology. The survey deals specifically with the 
technology of ODtical scanning. 

You are part of a carefully selected sample taken from the American 
Hospital Association Directory. Your participation is extremely important 
to ensure that this survey will be truly representative of hospital pharmacies 
in general. 

The questionnaire is brief and should be easily completed in under IS 
minutes. The identification of participants will be kept confidential. 
The number at the top of the first page is for accounting purposes only 
so that reminder letters can be sent. The results from this survey will 
determine better methods for conveying information to hospital pharmacists 
about the evaluation of such technology. Also, it will be used to determine 
present and possible uses for optical scanners in hospital pharmacy. 

Upon completion of the survey please return it by mail in the enclosed 
self-addressed enveloDe. 1 appreciate your time and effort and look forward 
to receiving your comDleted survey. Your participation in this survey 
will be greatly appreciated. 

Sincerely, 

C 6icUJ ~ 7/UAC;* 
Ardis J. Meier. R.Ph. 

COLLEGE OF PHARMACY 

Dear Colleague: 
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HOSPITAL PHARMACY DIRECTOR SURVEY 

DIRECTIONS: This survey Is to be completed by the hospital's pharmacy 
director. Please read ell the information carefully and answer all 
questions. 

I. THIS SECTION DEALS WITH INFORMATION ABOUT YOURSELF AND YOUR 
HOSPITAL PHARMACY. PLEASE ANSWER THE FOLLOWING QUESTIONS. 

1. Please Indicate the highest educational degree you have earned. 
(Circle number) 

1. BACHELOR OF SCIENCE 4. MBA 
2. PHARM. D. 5. DOCTORATE 
3. MASTER OF SCIENCE 6. OTHER, SPECIFY 

2. Please Indicate your totel length of experience es e director of 
pharmacy in a hospital. 

_____ Years 

3. Pleese indlcete how long you have been 1n your current position 1n 
this hospital. 

_____ Years 

4. How famlller are you with optlcel scanning devices? 

1 2 3 4 5 6 
very low very high 

5. Haw would you rate your knowledge ebout optlcel scenners? 

1 2 3 4 5 6 
very lew very high 

6. How often do you reed articles dealing with optical scanners? 

1 2 3 4 5 6 
not at all extremely frequently 

7. Please indicate the hospitel's present bad capacity and averege 
occupancy rate. 

_____ Bed Capacity . Occupancy rate (%) 

1 
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8. Does your pharmacy utilize optlcel scanners in the form of ber code 
readers or optical character readers? 

Yes No 

a. If "Yes", In what year did your pharmacy start using optical 
scanners? (e.g. 198S) 

Yeer 

b. If "No", do you plan to adopt optical ecenners? 

Yes (In whet yeer, e.g. 1990? ) 

No Undecided 

9. Which of the following optlcel scanners does your phermecy use? 
(Please Indicate all that apply) 

Portable bar code reeders 
On-line ber code readers 
Wedge bar code readers 
Hend-held graphics scenners 
Hand-held optical character readers (Hand scannere) 
Table top optical cherecter readers 

(Page reeders, NOT facsimile machines) 

10. Please Indlcete to what EXTENT your pharmacy uses scanners for 
the following functions? 

Net used 
it *11 

Used 
extensively 

e. Inventory control 1 2 3 4 5 6 

b. Word processing 1 2 3 4 5 6 

c. Prepering prescription labels 1 2 3 4 5 6 

d. Preperlng unit doss certs 1 2 3 4 5 6 

e. Petlent billing 1 2 3 4 5 6 

f. Quellty essurence progrems 1 2 3 4 5 6 

g- Documenting workloed 1 2 3 4 5 6 

h. Trecklngcllnlcel phermecy reports 1 2 3 4 5 6 

2 



153 

II. THIS NEXT SECTION DEALS WITH HOW YOU VALUE TECHNOLOGY 
ASSESSMENT INFORMATION ABOUT OPTICAL SCANNERS. PLEASE INDICATE 
HOW IMPORTANT EACH ITEM IS TO YOU BY CIRCLING THE APPROPRIATE 
NUMBER ON THE SCALE. (1 "Slightly Important, 6-extremely Important) 

A. How important to you would the following SOURCES be for providing 
technology assessment Information, when deciding to adopt optical 
scanners? (Please respond by circling the appropriate number) 

slightly oxtromoly 
Important Important 

1. Pharmacy journal, cli nice] 1 2 3 4 5 6 

2. Pharmacy journal, management 12 3 4 5 6 

3. Medical journal 1 2 3 4 5 6 

4. Government publication 12 3 4 5 6 

5. Professlonel business journal 1 2 3 4 5 6 

6. Information systems journal 1 2 3 4 5 6 

7. Manufacturer's representative 12 3 4 5 6 

8. Group presentation 1 2 3 4 5 6 
(professional meeting) 

9. Video presentation 12 3 4 5 6 

10. Television presentetion 1 2 3 4 5 6 

B. Please rank the three most Importent SOURCES (from those listed 
ebove) for providing technology esseesment Informotion to you, whan 
deciding to adont optical scanners, (e.g. No. 3 for medlcel journal) 

___ 1st choice 2nd choice 3rd choice 

C. How Important to you are the CHARACTERISTICS assessed In the 
technologicel evaluation, when deciding to adont optical scanners. (Please 
respond to ell Items by circling the appropriate number) 

slightly oxtrwmoly 
important important 

1. EFFICIENCY 1 2 3 4 5 6 
(time per procedure) 

2. ACCURACY 1 2 3 4 5 6 
(error rete) 

3. EASE OF USE 1 2 3 4 5 6 
(treinlng requirements) 
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slightly extremely 
Important Important 

4. COMPATIBILITY 1 2 3 4 5 6 
(with existing equipment/systems) 

5. COST 12 3 4 5 6 

D. Pleese rank three of the CHARACTERISTICS asaessed 1n the 
technological evaluation (from those listed above), which ere meet 
importent to you when deciding to adapt optical acannara 

1st choice 2nd choice 3rd choice 

E. How Importent to you ere the REPORTED USES In the technologlcel 
evoluetlon, when deciding to edopt optlcel scenners? 

slightly extremely 
Important Important 

1. CLINICAL phermocy uses 1 2 3 4 5 6 

2. ADMINISTRATIVE pharmacy uses 1 2 3 4 5 6 

3. ADAPTABILITY for menyueae 12 3 4 5 6 

F. Please renk the REPORTED USES In the technologlcel evaluation (from 
the list above) 1n order of Importence, when deciding to adopt optical 
scanners. (e.g. No. 1 for clinical phermacy uses) 

1st choice 2nd choice 3rd choice 

G. How Importent to you ere the REPORTED BENEFITS In the 
technologlcel evaluation, when deciding to edopt optlcel scenner? 

slightly extremely 
Important important 

1. TIMEsevlngs 1 2 3 4 5 6 

2. Decreesed requirement for PERSONNEL 1 2 3 4 5 6 

3. Decreased OPERATING EXPENSES 1 2 3 4 5 6 

4. Improved PATIENT CARE 1 2 3 4 5 6 

5. RELIABILITY 1 2 3 4 5 6 
(low meintenence requirement) 

H. Pleeee rank three of the REPORTED BENEFITS 1n the technologlcel 
evaluation (from those listed ebove), which ere most Important to you 
whan deciding to edopt optlcel scanners, (e.g. No. 5 for reliability) 

1st choice 2nd choice 3rd choice 
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III. THIS NEXT SECTION DEALS WITH HOW YOU INTERPRET TECHNOLOGY 
EVALUATION INFORMATION. PLEASE READ THE ABSTRACT CAREFULLY, 
THEN INDICATE YOUR AGREEMENT OR DISAGREEMENT WITH THE 
FOLLOWING STATEMENTS BY CIRCLING THE NUMBER ON THE SCALE. 
(Note: 1 • strongly disagree, 6 - strongly agrse) 

TITLE: "New Optical Scanners: a technical evaluation" 
JOURNAL: Review of Information Systems 
AUTHOR: John Smith, PhD, Vice-President, Systems Eveluatlon, Inc. 

A more advanced computer Input device has lust been Introduced. 
This device Is e hend-held optlcel scanner thet reade most typed and 
computer-printed letters, numbers and symbols. Dr. Smith 
conducted e technlcel evaluation of this scanner by testing Its eblllty 
to enter 640 characters and numbsrs (one page) Into six different 
word-processing programs. A total of 48 tests were completed. The 
scanner was found to enter data 15 times faster than normal keyboard 
entry with 98% accuracy. The 2% error rete was attributed to 
operator error. He sold It 1s small, eesy to hold, easy to use and 
would require 4 hours of trelnlng. The scenner was determined to be 
compatible with the eight most common types of computers. The 
eveluetor steted thet thle device cen be edepted to any function 
requiring computer data Input. The totel Implementation cost of the 
scenner 1s epproxlmetely $1,500. 

BASED ON THE ABOVE ABSTRACT, PLEASE RESPOND TO THE FOLLOWING 
STATEMENTS: 

A. This JOURNAL provides accurate end 1 2 3 4 5 6 
reliable Information. 

HYPOTHETICAL ABSTRACT 

Strongly 
Disagree 

Stronglg 
Aqtm 

B. This AUTHOR Is qualified to present 
this Informetlon. 

2 3 4 5 6 

C. The METHOD (technlcel eveluetion) 
used to evaluate this technology 
provides accurate end relleble 
Information. 

2 3 4 5 6 

D. I would be Influenced to ADOPT this 
technology for use 1n our hospltel 
pharmacy. 

2 3 4 5 6 

5 
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III. THIS NEXT SECTION DEALS WITH HOW YOU INTERPRET TECHNOLOGY 
EVALUATION INFORMATION. PLEASE READ THE ABSTRACT CAREFULLY, 
THEN INDICATE YOUR AGREEMENT OR DISAGREEMENT WITH THE 
FOLLOWING STATEMENTS BY CIRCLING THE NUMBER ON THE SCALE. 
(Note: 1 "strongly disagree, 6 • strongly agree) 

TITLE: "Improving Inventory Control with Optical Scanners" 
JOURNAL: Review of Retell Economics 
AUTHOR: Robert Brown, MBA, Vice-President, Retail Grocers Corporation 

Inventory control can be improved by utilizing new computer dete 
entry equipment. A national survey, conducted by Mr. Brown, found 
that 75% of chein supermarkets ere using scanners that reed coded 
sets of bers end lines. The respondents to this survey steted e 
significant increase in employee productivity. Inventory entries 
were reported to be twice es fest while transection errors were 
reduced by half. On the average, employees required only half a day 
of training to become proficient with the equipment. Nearly all 
respondents Indicated the equipment wes compatible with their 
existing inventory control systems end projected edding It to other 
stores finsnciel systems. The edditlon of optlcel scanners should 
provide grocers with e financial advantege in a highly competitive 
market. The everege reported implementation cost was less than 
$2,000. 

BASED ON THE ABOVE ABSTRACT, PLEASE RESPOND TO THE FOLLOWING 
STATEMENTS: 

A. This JOURNAL provides eccurete end 1 2 3 4 5 6 
reliable Information. 

HYPOTHETICAL ABSTRACT 

Strongly 
Disagree 

Strongly 

B. This AUTHOR Is qualified to present 2 3 4 5 6 
this information. 

C. The METHOD (netionel survey) 
used to evaluate this technology 
provides eccurete end relleble 
information. 

2 3 4 5 6 

D. I would ba influenced to ADOPT this 
technology for use in our hospitel 
pharmacy. 

2 3 4 5 6 

5 
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III. THIS NEXT SECTION DEALS WITH HOW YOU INTERPRET TECHNOLOGY 
EVALUATION INFORMATION. PLEASE READ THE ABSTRACT CAREFULLY, 
THEN INDICATE YOUR AGREEMENT OR DISAGREEMENT WITH THE 
FOLLOWING STATEMENTS BY CIRCLING THE NUMBER ON THE SCALE. 
(Note: 1 "Stronglydisagree, 6 "strongly agree) 

TITLE: "Optical Scanners In Clinical Pharmacy" 
JOURNAL: Review of Clinical Pharmacy 
AUTHOR: David Jones, Pharm.D., Hogan Regional Medical Center 

A new computer data entry device Is being used 1n clinical pharmacy. 
This device is e hand- held optical scanner thet reeds specific codes. A 
national survey of 500 hospital pharmacy directors wes conducted. A 
significant number indlceted that scanners ere used to enter coded 
Information into the patient's medical record. In addition, the 
scanners ere used to reed a patient-specific code for retrieval of 
patient Information. The respondents reported that clinical 
pharmacists are now eble to eveluate end monitor 20% more petlents 
because of the time seved entering and retrieving data. Also, use of 
this equipment hes reduced phermecy errors <wrong drug, wrong 
patient or wrong dose) by 15%. The everege length of training, for 
both pharmacists and technicians to become proficient with the 
equipment wes half a day. Most respondents steted thet the scanners 
end support progrems were eesily integrated Into their existing 
patient Information and pharmacy systems. The totel Implementation 
cost 1s estimated et less then $2,000. 

BASED ON THE ABOVE ABSTRACT, PLEASE RESPOND TO THE FOLLOWING 
STATEMENTS: 

A. This JOURNAL provides eccurate and 1 Z 3 4 5 6 
relleble Information. 

HYPOTHETICAL ABSTRACT 

Strongly 
Disagr** 

Strongly 
Agr— 

B. This AUTHOR is qualified to present 2 3 4 5 6 
this Information. 

C. The METHOD (national survey) 
used to eveluete this technology 
provides accurate and reliable 
Information. 

2 3 4 5 6 

D. I would be Influenced to ADOPT this 
technology for use in our hospital 
pharmecy. 

2 3 4 5 6 

5 
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rMfti 
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 

Dear Colleague: 

DEPARTMENT OF PHARMACY PRACTICE 
• CLINICAL PHARMACY DIVISION 
• ADMINISTRATIVE AND BEHAVIORAL 

SCIENCES DIVISION 

Several weeks ago 1 mailed you a survey on the adoption of optical scanning 
by hospital pharmacy directors. My records show you have not yet responded. 
Often surveys are not received, misplaced or lost, therefore I have enclosed 
a second copy. If you have already returned the survey I thank you for your 
participation. Your response adds significantly to the success of this study. 

The purpose of this survey is to evaluate the types of information hospital 
pharmacists use when deciding to adopt non-medical technology. The survey 
deals specifically with the tecnnology of optical scanning. The questionnaire 
is brief and should be easily completed in under 15 minutes. The identification 
of participants will be kept confidential. The number at the top of the first 
page is for accounting purposes only so that reminder letters can be sent. The 
results from this survey will determine better methods for conveying information 
to hospital pharmacists about the evaluation of such technology. Also, it will 
be used to determine present ana possible uses for optical scanners in hospital 
pharmacy. 

Upon completion of the survey please return it by mail in the enclosed 
self-addressed envelope. Your participation is extremely important to ensure 
that this survey will be truly representative of hospital pharmacies in general. 
1 appreciate your time and effort and look forward to receiving your completed 
survey. 

Sincerely, 

( O&m ^ 
Ardis J. Meier. R.Ph. 
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