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ABSTRACT 

This dissertation evaluated the provision of two 

different one-to-one educational interventions, randomly 

assigned, to two separate groups of medical 

practitioners at a health maintenance organization 

(HMO), Cigna Healthplan of Tucson, Arizona. A control 

group received no intervention. Each group consisted 

of seven physicians and one nurse practitioner. The 

intervention was aimed at improving the prescribing of 

the anti-ulcer drugs, cimetidine, rani tidine, and 

sucralfate. 

The theoretical basis for the study involved the 

cognitive principle of vividness, which implies that 

more vivid information has greater effect on decisions. 

For this research, the vivid intervention included case 

scenarios, while the non-vivid intervention included 

statistical information of the results of a drug use 

review. 

Prescribing data, consisting of percentages and 

costs of inappropriate prescriptions, were collected for 

one month prior to and for two months after the 

intervention. Analysis of covariance was employed with 
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the pre-intervention measures of prescribing as the 

covariate in each test and post-intervention measures as 

the dependent variables. 

No differences were found between the two 

interventions, but the control group was significantly 

different from the intervention groups. For the first 

post-intervention month, it was found that the 

interventions resulted in significantly lower 

percentages of .prescriptions written inappropriately for 

indication, dose, or duration (P = 0.001). These 

percentages decreased by 36% for the intervention 

groups, while increasing by 14% for the control group. 

Costs of inappropriate prescribing per study 

prescription and per patient encounter were also 

significantly lower for the intervention groups than for 

the control group (P = 0.001 and P = ·0.019, 

respectively). In the second post-intervention month, 

inappropriate prescribing increased slightly in the 

intervention groups and were no longer significantly 

different from the control group. 

The research demonstrated the effectiveness of a 

one-to-one educational intervention in improving drug 

prescribing at an HMO. The lack of differences between 

the two interventions may have been due to the overall 

effectiveness of the one-to one educational discussion, 
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the interpretation of the statistical information as 

prescribing feedback by the practitioners, or the 

inadequate presentation of vividness in the case 

scenarios. 
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CHAPTER 1 

INTRODUCTION 

Although the medical literature is replete with 

studies involving interventions to chan~e physician 

prescribing practices; the development, application, and 

testing of theoretical models to explain or predict the 

effectiveness of these interventions have been 

conspicuously absent. Since the effects of seemingly 

similar interventions have 

underlying theoretical model 

been quite varied, an 

is needed to provide a 

basis for developing educational interventions and 

thereby improving their general effectiveness. The 

financial implications of developing and testing a 

theory are significant because physician educational 

interventions tend to be quite expensive and difficult 

to implement and resources are sometimes wasted on 

ineffective interventions. 

Theories of human inference and their 

relationships to clinical decision making can be used to 

explain physician errors in judgment which result in 

inappropriate prescribing. These theories can also be 

utilized in developing interventions to change physician 

prescribing, as well as to explain variations in results 
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which have been reported in the literature. 

Theories of persuasion are also relevant because 

an educational intervention designed to change physician 

prescribing practices can be considered an effort to 

persuade the physician to change opinions or beliefs 

about prescribing certain drugs. Persuasion research 

and associated theories are often closely aligned with 

theories of human inference. 

The research of this dissertation was designed 

to utilize cognitive theories concerning inferential 

biases in developing an intervention to affect 

prescribing. If the applicability of cognitive theories 

was demonstrated, the research would provide a basis for 

devising prescribing interventions and help to further 

develop prescribing models and theories associated with 

efforts to change prescribing patterns. Theories of 

persuasion were also included in the research model to 

provide additional insight into the results and more 

information concerning the development of educational 

prescribing interventions. 

The Problems and Costs of Inappropriate Prescribing 

Drug prescribing comprises one of the principle 

forms of treatment for illness in the united states. 

Each year more potent and potentially harmful drugs 
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become available. However there is sUbstantial evidence 

that prescription drugs are often used inappropriately 

(Ray, Federspiel, and Schaffner 1977, 1980; castle, et 

ale 1977; Kunin et ale 1973; Knapp, et ale 1980). 

The inappropriate use of drugs has significant 

negative economic and personal consequences. Knapp, et 

ale (1980) noted a significant degree of inappropriate 

antibiotic prescribing and related it to longer lengths 

of stay. steel, et ale (1981) found an iatrogenic 

illness rate of 36% in 815 hospitalized patients with 

almost half of those occurring due to drugs. Increased 

lengths of hospital stay were associated with these 

adverse drug reactions. The Boston Collaborative 

Studies found that 0.1% of patients died due to adverse 

drug reactions (Porter and Jick, 1977). 

Since drugs are often used inappropriately and 

adverse drug reactions are prevalent, have significant 

costs, and can lead to death; many researchers have 

evaluated methods of improving physician prescribing. 

After analyzing previous research, deficiencies in the 

current state of knowledge concerning programs to 

improve physician prescribing were identified. This 

research was designed to address some of those 

deficiencies. 
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Programs to Improve or Change Physician Prescribing 

The programs to change physician prescribing can 

be divided into three general types: (1) 

administrative programs, 

(3) educational programs. 

(2) financial incentives and 

Educational programs ·can be 

subdivided into distribution of printed material and 

provision of physician educational sessions. 

Administrative programs to change prescribing, 

such as formularies, are effective but carry with them 

high costs, political problems, and can potentially 

induce the use of higher cost sUbstitutes. In addition, 

discontinuance of administrative programs results in 

rapid reversal of the effect (Eisenberg, 1986). Drug 

availability restrictions, required consultations, and 

patient management protocols are examples of 

administrative programs. 

Deletion of products from the formulary, thereby 

decreasing or eliminating availability, has been found 

to sometimes result in long term increased expenditures 

for related hospitalizations or increased utilization of 

drug sUbstitutes (Bloom 1985: Shenfield, et al., 1980). 

Required consultations for certain prescription orders 

have been shown to decrease utilization, but these 

programs can be cumbersome and costly. Furthermore, 

rapid reversal of effects may occur when the intensity 
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of the program is lessened (Craig, et al. 1978). 

Bush (1983) noted that drug control mechanisms, 

such as formularies, provide incentives for physicians 

to opt out of particular health systems and physicians 

often view restrictions on prescribing as interference 

with clinical freedom. Such programs can potentially 

cause decreased job satisfaction of physicians, unless 

they are convinced of improved quality of patient care 

or are involved in the decision makimj" processes 

entailed in such programs. 

The use of financial incentives to improve 

physicians' prescribing has been suggested in the 

literature (Soumerai and Avorn 1984, Eisenberg 1981). 

Hunt (1980) found that financial incentives increased 

productivity of residents in psychiatry. However, 

financial incentives were not shown to affect test 

ordering behavior by medical residents in a study by 

Martin, et al. (1980). 

Educational interventions to change physician 

prescribing which have been reported in the literature 

can be categorized into two types, printed information 

and one-to-one or group educational discussions. One

to-one educational discussions have generally been the 

most effective method studied. 

Printed information has involved distribution of 
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guidelines for prescribing and feedback of personal 

prescribing practices. Distribution of general 

prescribing guidelines has not been found to be 

effective (Avorn and Soumerai, 1983, Schaffner, et al. 

1983, Evans, et al. 1986). Feedback of individual 

prescribing practices was found to be marginally 

effective by Hershey, et al. (1986) and effective by 

Gehlbach, et al. (1984). 

Educational discussions have often been found to 

be successful, especially when performed on a one-to-one 

basis. Noncontrolled trials of group educational 

sessions have been somewhat successful but controlled 

trials have not sUbstantiated the effectiveness of this 

method (Schroeder, et al. 1984, Eisenberg 1977, Berwick 

and Colton 1986). One-to-one educational visits have 

generally been effective in changing physician 

prescribing (Schaffner, et al. 1983, Avorn and Soumerai 

1983, McConnell, et al. 1982, Inui, Yortee, and 

Williamson 1976, Everett, et al. 1983). However some 

one-to-one educational interventions have failed to 

change physician prescribing (Ray, et al. 1987, 

Stergachis, et al. 1987). 

The use of pharmacists to educa1:e physicians and 

thereby alter prescribing behavior has been effective in 

several studies (Herfindal, et al. 1983; Schaffner, et 
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al. 1983; Avorn and soumerai, 1983). The study by 

Schaffner, et al. (1983) found that visits by physician 

counselors decreased inappropriate antibiotic 

prescribing to a greater extent than visits by recently 

graduated pharmacist educators. This finding may have 

been related to the fact that physician counselors were 

senior physicians and therefore perceived as more 

credible. 

Theories of Prescribing and Prescribing Models 

A considerable amount of research has been 

performed concerning the factors that influence 

physician prescribing of medications. Models of 

prescribing and theories concerning why physicians 

prescribe in certain manners have been developed. Some 

of the models involve psychosocial issues related to the 

interaction of the patient with the physician, while 

others have correlated external factors with the act of 

prescribing. The following is a brief review of these 

studies. 

Some models have emphasized the psychological 

and social issues involved in prescribing (Pellegrino 

1976, Hall 1980, Smith, 1980). Other models have 

identified physician and patient variables which are 

correlated and associated with prescribing (Becker, et 

al. 1972, Hemminki 1975a, Reynaud, et al. 1980, Cherkin, 
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et al. 1987}. The effects of pharmaceutical salesmen 

and advertising have also been reviewed (Hemminki 1977, 

Hemminki and Pesonen 1977, Avorn, Chen, and Hartley 

1982, smith 1977). Although these models describe 

factors which affect prescribing on a general basis, 

they do not encompass the underlying cognitive processes 

involved in making decisions about drugs. The research 

of this dissertation incorporated theories of cognitive 

processes wi th· emphasis placed upon models involving 

physician judgments and decision making. 

Knapp and Oeltjen (1972) developed and studied a 

cognitive model of prescribing, finding that a risk-to

benefits appraisal had an important influence in the 

selection of drugs for hypertension. Lilja (1976) 

identified several components of the decision process 

involved in physician prescribing. Those components 

were (in order of importance): curing effect, side 

effects, and cost of the drug. Important drug 

attributes of oral hypoglycemic agents were identified 

by Harrell and Bennett (1974). Those attributes were 

efficacy, length of action, serious side effects and 

other side effects. The identification of these 

components of prescribing provided some insight into the 

cognitive process underlying drug selection since these 
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characteristics were found to be important in the 

physician's evaluation of drug usefulness. 

Segal and Hepler (1982) used concepts from 

Vroom's expectancy theory to develop a cognitive model 

of prescribing. The Drug-choice Model postulates that 

the physician's drug choice is based upon b~liefs about 

outcomes resulting from the use of a drug and the values 

attached to those outcomes. Segal and Hepler (1982) 

suggested that efforts to change prescribing be directed 

toward changing physicians beliefs about outcomes. In a 

subsequent study invol ving the the Drug-choice Model, 

Segal and Hepler (1985) verified the usefulness of the 

model by correlating predictions from application of the 

model with actual prescribing decisions. 

Although the above cognitive prescribing models 

address the drug characteristics and drug effects that 

physicians consider when making prescribing decisions, 

these models do not describe how physicians formulate 

thoughts or opinions about drugs. Theories of 

perceptual and cognitive factors involved in human 

inference and decision making help to describe how these 

opinions are formed and refined. Application of 

cognitive models can provide insight into developing 

effective strategies for improving physician 

prescribing. 
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Theories of Human Inference 

Theories of human inference which describe how 

people process information and make judgments and 

decisions are applicable to the study of physician 

prescribing. Nisbett and Ross (1980) have reviewed 

these theories and the relevant literature extensively. 

Two basic processes involved 

knowledge· structures and 

in human inference are 

judgmental heuristics. 

Additionally, a weighting process occurs which involves 

the salience or vividness of available information. 

Knowledge structures provide the framework for 

new information as it is acquired. They are used to 

categorize and explain new information as well as to 

develop expectations about objects and events. 

Availability, representativeness, and anchoring 

are three judgmental heuristics which were described by 

Tversky and Kahneman (1974). The availability 

heuristic is used for judging frequency, probability, 

and causality. The heuristic indicates that what is 

more readily available from memory is more likely to be 

considered to be related to newly acquired information. 

The representativeness heuristic involves a similarity 

judgment between events or objects: for example, how 

well a certain event "fits" with other events. The 
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third heuristic principle, anchoring, alleges that the 

first judgment or decision made is resistant to change, 

despite the presence of new, conflicting information. 

Vividness is also important in theories of human 

inference. Events and objects that are more interesting 

and concrete are considered more important and useful in 

decision making. For this reason, face-to-face 

recommendations are more influential and specific 

occurrences are incorporated into judgments more readily 

than statistical data summaries (Nisbett and Ross, 

1980). 

Problems in decision making associated with 

these heuristic principles have been identified in 

physicians (Wallsten 1981, Detmer, Fryback, and Gassner 

1978, Elstein et ale 1986, Hershey and Baron 1987). 

Representativeness was proposed as a reason for 

misdiagnosing iron-deficiency anemia (Dubeau, Voytovich, 

and Rippey 1986). The principle of anchoring and its 

relationship to clinical judgments has been studied 

(Friedlander and Phillips 1984, Friedlander and stockman 

1983). 

Vividness has been postulated to be related to 

the availability heuristic because it affects how 

information is evaluated in terms of significance and 

importance (Kisielius and Sternthal 1986). In applying 
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this principle to programs to change prescribing, it 

could be proposed that a more vivid method of presenting 

information may be more effective in changing 

prescribing than a less vivid method. The vividness 

principle could involve the use of case studies which 

provide information specific to a patient. Case studies 

have been shown to be an effective method of 

demonstrating the vividness effect (Taylor and Thompson 

1982). 

In a study of patients, Rook (1986) used case 

studies in a health education pamphlet to test the 

effect of vividness on preventive health behaviors and 

atti tudes. Younger patients who received printed 

information wi th case studies found the intervention 

more persuasive and considered themselves more 

susceptible to the health problem than those who 

received pamphlets without case studies. 

Discrepancies in res.ul ts of studies which 

involve implementation of methods to change physician 

prescribing practices lend support for the application 

of cognitive theories to this area of research. For 

example, a single distribution of results of an audit 

has generally been ineffective in changing prescribing. 

The representative heuristic and vividness principle 

might predict these results because statistical values 
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have indirect relationships to specific clinical 

situations. Similarly, the lack of a clinical example 

would decrease the vividness of the information, 

therefore resulting in less chance of retention of the 

information. 

The success of face-to-face interventions in 

changing physician prescribing can also be explained 

through application of these theories. Any direct 

interpersonal interaction is likely to promote vividness 

of the information conveyed. In addition, the potential 

for direct application of the information is enhanced 

through this interaction. Avorn and Soumerai (1983) had 

their educators ask the physician to discuss relevant 

cases during their visits. This interaction would 

enhance the availabili ty of the information for future 

use, as well as increase representativeness and 

vividness. 

The findings of a study by Hershey, et al. 

(1986) can also be related to cognitive theories. 

Computerized feedback concerning prescribing habits and 

therapeutic alternatives was provided monthly to medical 

residents. It was 6 months before a decrease in 

prescription charges was identified in the experimental 

group when compared to a control group. Since 

primarily statistical information was communicated, the 
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information may have lacked vividness. However, the 

availability heuristic could help to explain the effects 

shown late in the study, since the repetitious nature of 

the feedback was likely to increase its accessibility 

and, therefore, its eventual impact on prescribing. 

Implications from Theories of Persuasion 

Educational programs or interventions to change 

physician prescribing involve altering the physician I s 

opinions and, therefore, judgments. For this reason, 

persuasion theories are also applicable to this body of 

research. One of the general theories of persuasion is 

called the learning approach model. The cognitive 

response model has been presented as a learning approach 

model of persuasion (Shelby 1986). Studies of learning 

approach models have focused upon the source (the 

persuader), the message, and the receiver of the 

message. The cognitive response model states that the 

effectiveness of the persuasive communication is 

dependent upon the receiver response and the self

generated messages of the receiver. This model relates 

to cognitive theories in that judgment and opinions 

involving the self-generated messages may be influenced 

by inferential biases. 

Studies have shown that the receiver response is 

dependent upon the credibility of the source (Jaccard 



36 

1981). The amount of self-generated messages has been 

related to the type of message (Yalch and Elmore-Yalch 

1984, Wood 1982, Wood, Kallgren, and Preisler 1985), the 

type of receiver (Heesacker, Petty, and Cacioppo 1983, 

Wood, et al. 1985, Wood 1982), and the credibility of 

the source (Heesacker, Petty, and Cacioppo 1~83). 

The amount and type of self-generated messages 

are likely to be related to vividness. Yalch and 

Elmore-Yalch (1984) found that quantitative messages 

invoked fewer self-generated messages than qualitative 

messages. Since case studies can be considered to be 

qualitative messages, they would potentially generate 

more cognitive responses. 

Credibility of the source has been· found to be a 

significant factor in persuasion. A method of enhancing 

credibility may include utilizing literature citations. 

In the study by Schaffner, et al. 1983, recent pharmacy 

graduates were less effective in changing physician 

prescribing than physician educators. These findings 

may have been related to source credibility. 

The theory of persuasion involving the cognitive 

response model discloses factors which are relevant to 

the effectiveness of educational interventions. 

Specifically, research concerning type of message helps 

to support the use of case studies, while research on 
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the credibility of the source may help to explain 

response variability between similar educational 

programs. 

statement of the Problem 

Problems and errors in physician prescribing 

have been well documented in the literature. Errors in 

prescribing have been associated with increased hospital 

lengths of stay, adverse drug reactions, development of 

resistant microorganisms, and iatrogenic diseases. In 

addition to human pain and suffering, improper drug use 

results in excessive costs to private and public health 

care organizations. 

In order to alleviate the problem of excessive 

or improper prescribing of medications, many types of 

programs have been utilized. Although administrative 

policies can be the simplest to implement, undesirable 

repercussions have been associated with them. For this 

reason, many researchers have turned to educational 

interventions to change physician prescribing. 

Performance feedback strategies have shown some promise, 

but the most effective of these programs have involved 

one-to-one educational visits or discussions. 

these programs have had mixed results. 

Even 
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The mixed results from educational interventions 

may have been due, in part, to the lack of development 

or study of an underlying theoretical model for these 

interventions. Al though models of prescribing have 

been developed, most have involved correlating 

demographic and situational variables with prescribing 

habits. The processes of judgment and decision making 

have not been addressed in these models. cognitive 

models of prescribing have revealed drug attributes 

which affect how physicians choose between drugs, but do 

not address the underlying inferential processes which 

occur in evaluating and comparing these attributes. 

In summary, the literature concerning programs 

to change physician prescribing have not incorporated 

some of the general principles involving inferential 

biases or persuasion. However, other studies in 

medicine have revealed the presence of these biases. 

Through combining these cognitive theories with a review 

of the literature concerning programs to change 

physician prescribing, the relevance of these theories 

to this body of research has become apparent. 

Purpose of the study 

The purpose of this research was to evaluate a 

one-to-one educational session in changing physician 

prescribing in a health maintenance organization and to 
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assess the usefulness of applying the cognitive theory 

of vividness in developing physician educational 

programs. 

Objectives 

This study attempted to achieve the following 

objectives: 

Objective 1 

The first objective was to develop and implement 

a one-to-one physician educational program aimed at 

al tering prescribing in a heal th maintenance 

organization. 

Objective 2 

The second objective was to identify changes in 

actual prescribing resulting from the program. These 

changes involved the costs of specific drugs and 

proportions of prescriptions written for nonapproved 

indications, at incorrect dosages, or for excessive 

durations. 

Objective 3 

The third objective was to compare the 

effectiveness in changing prescribing of one-to-one 

physician educational interventions which included case 
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studies (vivid) with those that contained statistical 

information (non-vivid). 

statement of Research Hypotheses 

The research hypotheses advanced by the author 

are listed below. These hypotheses were evaluated at 

the 0.05 level of significance. 

Hypothesis I 

A one-to-one physician educational intervention 

results in decreased prescribing of the drugs discussed 

in the intervention for unproven indications. 

Rationale: The prescribing problems studied in 

this research were identified by the health maintenance 

organization as resulting from prescribing for the 

improper diagnoses. The intervention was aimed at 

decreasing these errors. One-to-one physician 

educational interventions have been found to be 

generally effective in medical literature. 

Hypothesis II 

A one-to-one physician educational intervention 

results in decreased prescribing of the drugs discussed 

in the intervention at incorrect dosages. 

Rationale: The prescribing problems studied in 

this research were identified by the health maintenance 
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organization as resulting from prescribing at incorrect 

dosages. The intervention was aimed at decreasing these 

errors. One-to-one physician educational interventions 

have been found to be generally effective in medical 

literature. 

Hypothesis III 

A one-to-one physician educational intervention 

results in decreased prescribing of the drugs discussed 

in the intervention for excessive duration. 

Rationale: The prescribing problems studied in 

this research were identified by the health maintenance 

organization as resulting from prescribing for excessive 

durations. The intervention was aimed at decreasing 

these errors. One-to-one physician educational 

interventions have been found to be generally effective 

in medical literature. 

Hypothesis IV 

A one-to-one physician educational intervention 

results in decreased prescribing of the drugs discussed 

in the intervention that are inappropriate for 

indication, dosage, or duration. 

Rationale: The prescribing problems studied in 

this research were identified by the health maintenance 

organization as resulting from prescribing for improper 
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diagnoses, inappropriate dosages, or excessive 

durations. The intervention was aimed at decreasing 

these errors. One-to-one physician educational 

interventions have been found to be generally effective 

in medical literature. 

Hypothesis V 

Educational interventions which are more vivid, 

invo1 ving a case study in the presentation, result in 

greater decreases in prescribing errors (unproven 

indications, incorrect dosages or excessive durations of 

therapy) than do less vivid interventions which involve 

primarily statistical information. 

Rationale: According to cogni t:iye theories, 

information that is more interesting and concrete (more 

vivid) is more readily incorporated into judgment than 

statistical (less vivid) information. Persuasion 

research also supports this hypothesis; therefore, the 

more vivid interventions should result in greater 

improvement in prescribing. 

Hypothesis VI 

A one-to-one physician educational intervention 

results in decreased costs of inappropriate prescribing 

for the problem discussed in the intervention. 
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Rationale: The prescribing problems addressed 

in the intervention involved overuse of drugs in a 

specific class. The intervention was directed at 

decreasing the overuse of these drugs. One-to-one 

physician educational interventions have been found to 

be generally effective in medical literature. 

Hypothesis VII 

Educational interventions which are more vivid, 

involving a case study in the presentation, result in 

greater decreases in costs of inappropriate prescribing 

for the problem discussed in the intervention than do 

less vivid interventions, involving primarily 

statistical information. 

Rationale: According to cogni ti ve theories, 

information that is more interesting and concrete (more 

vivid) is more readily incorporated into judgment than 

less vivid information. Persuasion research also 

supports this hypothesis; therefore, the more vivid 

interventions should result in greater decreases in 

costs of inappropriate prescribing. 
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Important Definitions 

Anchoring is a heuristic principle which alleges 

that the first judgment or decision made is resistant to 

change, despite the presence of new, conflicting 

information. 

The availability heuristic is an intuitive 

method of processing information which infers that what 

is more readily available from memory is more likely to 

be considered to be related to the newly acquired 

information. It is used for judging frequency, 

probability, and causality. 

A case study is a brief summary of a patient's 

medical history. 

An educational intervention is an attempt to 

provide a physician with more information in order to 

change their prescribing practices. 

An educational discussion is an educational 

intervention provided through a discussion between an 

educator and physician(s) and may be provided in a 

group session or on a one-to-one basis. 

Enrollees are patients who have signed up with 

an HMO for health care. 

Family practice physicians are physicians who 

see patients with all types of conditions, not 

specializing in any particular illness. 



A health maintenance organization (HMO) is an 

organization established for the provision of health 

care to a group of enrollees. 
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An individual practice association model HMO 

(IPA) is an HMO that provides health care indirectly 

through contracting with physicians, who see patients in 

the physician's own office. 

Internal medicine physicians are physicians who 

specialize in treating disorders of the internal organs. 

Knowledge structures are pre-existing systems of 

knowledge, including beliefs, theories, propositions, 

and schemas, which provide a framework for new 

information as it is acquired. 

A non-vivid educational intervention is a one

to-one meeting with a physician which involves the use 

of statistical information concerning the results of a 

drug use review to delineate educational objectives. 

A one-to-one educational intervention is an 

educational discussion with a physician on an individual 

basis by a health professional in which information is 

provided to the physician in an effort to change their 

prescribing practices. 

A patient encounter is the act of a patient 

coming to visit a physician at a physician's office or a 

clinic. 
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Prescribing is the act of writing a prescription 

for an actual patient in response to an assessment of 

the patient's condition. 

Prescribing costs are costs associated with 

dispensing a drug to a patient. 

Prescribing errors are instances in which a drug 

is prescribed at an improper dose, for an excessive 

duration, or without proper indication. 

Printed information involves an educational 

intervention aimed at changing physician prescribing 

through providing printed educational material 

concerning prescribing and may include group or 

individual feedback concerning prescribing practices. 

The representativeness heuristic is an intuitive 

method of processing information which involves a 

similarity judgment between events or objects. 

A staff model HMO is an HMO that provides health 

care directly to its enrollees through hiring physicians 

and operating outpatient clinics for their enrollees. 

Urgent care physicians are physicians who work 

primarily in emergency clinics, seeing patients on an 

emergency basis. 

Vividness is a principle of human inference 

which indicates that events and objects that are more 

interesting and concrete are considered more important 
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and useful in decision making. 

A vivid educational intervention is a one-to-one 

meeting with a physician in which case studies are used 

to delineate educational objectives. 

Summary 

This chapter has provided a summary of 

background information which was evaluated in 

identifying the problem studied and developing the 

educational interventions which were analyzed in this 

dissertation's research. In addition, the purpose, 

obj ectives, and hypotheses of this research were 

formulated. The next chapter presents an in-depth 

review of the pertinent literature. Chapter Three 

thoroughly describes the research methodologies 

employed. Resul ts are presented in the subsequent 

chapter, and these results are discussed and analyzed in 

the final chapter of this dissertation. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

This chapter provides a review of the literature 

relevant to this research. The topics can be divided 

into the following general areas: problems with 

prescribing, models of prescribing, programs ini tiated 

to change prescribing, cognitive and decision theories, 

research that has been performed relating cognitive 

theories to medical practice, persuasion theories, and 

the use of vividness in persuasion. The literature is 

reviewed and applied to this research in each section of 

this chapter. Finally, a theoretical model for changing 

physician prescribing through educational interventions 

is proposed. 

Problems with Prescribing 

Drugs have been estimated to comprise from 6.9% 

(Richardson 1984) to more than 9% (Wertheimer 1983) of 

total health care expenditures in the united states. 

Although drugs account a relatively small percent of 

health care expenditures, drug use is often targeted for 

cost control efforts. Drugs are targeted for cost 

control efforts for several reasons. First, drugs are a 
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product and can therefore be easily identified and 

measured. Services, such as physician and nursing 

activities are more difficult to quantify and compare. 

Second, many drug products have very similar actions, so 

the drug selection process can be aimed toward the use 

of less expensive drugs. Third, since drugs comprise a 

maj or source of therapy, they can often be directly 

associated with speed of cure and effectiveness of 

treatment, . as well as a cause of illness. Finally, 

errors in prescribing have been well documented in the 

literature. 

Problems with physician prescribing have been 

identified in several articles in the medical 

literature. These articles provide an overview of 

prescribing and indicate the extent of the problem as 

well as illustrate the level of interest in the medical 

community. 

A retrospective review of antibiotic use at Duke 

University Medical center identified prescribing errors 

in thirty-six of 56 antibiotic courses (Castle, et ale 

1977) . Undesirable effects of antibiotics including 

adverse drug reactions (from .88 to 8.5%), selection of 

resistant bacteria, nosocomial infections, and costs 

were identified by counts (1977). 



1977) 

50 

Studies by Ray, Federspiel, and Schaffner (1976, 

of antibiotic use in Tennessee Medicaid 

recipients found tetracycline was prescribed to a large 

percentage of children under 8 years old (7 %) and 

chloramphenicol was used inappropriately for upper 

respiratory tract infections. These studies provided 

information concerning to whom educational programs 

could be targeted. 

A high rate of use of antipsychotic drugs in 

Tennessee nursing homes was examined by Ray, Federspiel, 

and Schaffner (1980). Forty-three percent of the 

patients received these drugs, with 9% 

chronically. Physicians with large 

r,~!?ceiving them 

nurs ing home 

practices, family practitioners, and rural practitioners 

prescribed more antipsychotic drugs. The findings 

indicated misuse of antipsychotic medications in nursing 

homes. 

Physician lack of knowledge of health care costs 

was demonstrated by Nagurney, Braham, and Reader (1979). 

The basic room rates were estimated were correctly by 

81% and 100% of house staff and attending physicians, 

respectively. However, the cardiac care unit rate was 

correctly estimated by only 68% and 42%. Only 15% 

correctly estimated costs of serum potassium. The 
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authors noted the need for increased physician education 

of economic facts. 

Eighty percent of the prophylactic uses of 

antibiotics were considered to be excessive because the 

duration extended beyond 24 to 48 hours in a study of 

5288 charts from 20 short-stay hospitals (Shapiro, et 

ale 1979). The authors noted that although controversy 

still existed concerning the appropriate duration of 

prophylactic antibiotics, costs could be significantly 

decreased though limiting prophylactic antibiotic use to 

24 to 48 hours. 

The above articles have indicated the prevalence 

of prescribing problems in the Uni ted States' health 

care system. Since excessive drug use can result in 

adverse effects as well as causing unnecessary 

expenditures, a need for programs to improve physician 

prescribing practices was demonstrated. 

Theories of Prescribing and Prescribing Models 

A impressive amount of research has been 

performed concerning the factors that influence 

physician prescribing of medications. Models of 

prescribing and theories concerning why physicians 

prescribe in certain manners have been developed. Some 

of the models involve psychosocial issues related to the 

interaction of the patient with the physician while 
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others have correlated external factors with the act of 

prescribing. A review of these studies aided in 

formulating the theoretical basis for this dissertation. 

variables Associated with Prescribing 

Pellegrino (1976) addressed some of the 

psychosocial aspects of physician prescribing. The 

symbolic meanings ascribed to. prescribing included an 

expression of power, authority, and concern. He also 

noted that. prescribing can result in satisfaction for 

the physician, in that it is something he can do for the 

patient and it legitimizes the patient-physician 

interaction as medical rather than social or personal. 

Hall (1980) studied the sociological aspects, 

constructing a model for prescribing which included 

theories of social exchange, status differentiation, and 

the use of power. For example, prescribing could be 

described as a tactic of closing a consultation and 

legitimizing the patient's symptoms. 

Related to prescribing models are the functions 

of a prescription. Through a review of the literature, 

smith (1980) enumerated them, separating them into two 

categories, manifest and latent. Of particular 

relevance to prescribing practices are the functions 

"concrete expression that the physician has fulfilled 
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his contract, forestalls lengthy discussions, method of 

clinical trial, and symbol of patient control". 

Disease and patient characteristics were 

identified by Warner (1975) as important factors for the 

rapid adoption of medical technology in a study of 

diffusion of medical treatments for leukemia. The facts 

that acute lymphocytic leukemia was rapidly ~atal and it 

primarily affected children were identified as reasons 

for the rapid adoption rates of new therapies for it 

versus other leukemias. The results indicated that 

disease and patient factors can influence physician 

prescribing. 

Hemminki (1975a) used results of physicians' 

prescribing for specific medical cases to evaluate how 

physicians in Finland prescribe. She found that drugs 

were often the only method of treatment in cases when 

nondrug therapies were appropriate. Hemminki concluded 

that drugs were relied upon by physicians too 

frequently. In addition, the use of prescription drugs 

may prevent or delay patient efforts to address or 

eliminate the cause of medical problems, such as 

obesity, diet, smoking, or inactivity. 

Through a review of the literature Hemminki 

(1975b) developed a model of factors that affect 

prescribing. The model included educational factors, 
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patient factors, physician colleagues, and physician 

personal characteristics. However, the physician's 

decision making process was not addressed in Hemminki's 

model. The decision making process could be considered 

a factor which modulates the relative importance of the 

various factors in Hemminki's model. 

Sources of Drug Information 

visi ts by pharmaceutical salesmen were 

considered influential in affecting physician 

prescribing and were included in Hemminki' s model 

(1975). Hemminki (1977) studied the information 

presented to physicians in drug detail ing visits. 

Forty-six non-randomly selected group presentations by 

medical representatives were observed by 10 doctors and 

final year medical students. Contra indications , other 

forms of treatment, and side effects were rarely 

mentioned. The drug being detailed was consistently 

presented as the drug of choice. 

Through interviewing current and former drug 

company representatives and institutional contact 

persons and through analyzing employment ads, Hemminki 

and Pesonen (1977) evaluated the function of drug 

representatives in health care. They concluded that 

their primary function was sales activity rather than 
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public relations, and that drug detailing was unnecessary 

and not beneficial. 

Through studying physicians in an HMO, 

Christensen and Wertheimer (1979) found that 

professional colleagues as the most important sources of 

information and influence concerning new drugs. In a 

review of the literature concerning prescription drug 

advertising, Smith, (1977) concluded that prescribing 

was affected by journal advertising, provided that other 

stimuli were also considered. However, he noted there 

has been no evidence to support the notion that improper 

prescribing was due to journal advertising. 

In a study devised to measure the relative 

influence of scientific and commercial sources of 

information on prescribing, Avorn, Chen, and Hartley 

(1982) found a discrepancy between drug beliefs and 

perceived sources of influence. The study consisted of 

a telephone interview of 100 randomly selected 

practicing physicians (85% response rate). The "very 

important" sources of influence listed were training and 

experience (88%), scientific papers (62%), and advice 

from colleagues (48%). The "minimally important" 

sources were patient preference (74%), drug ads (68%), 

and detail men (54%). However, drug beliefs indicated 
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that ads, detail men, and patient preference did 

influence physician prescribing behavior. 

Avorn, et al. (1982) concluded that a 

physician's own assessment of influences on prescribing 

behavior was an unreliable measure. Possible sources 

for this discrepancy was the unwillingness to admit 

influence from commercial sources or patients or lack of 

awareness of such influences. 

Ina survey, Williamson and Kabat (1971) found 

that physicians used pharmacists as a source of drug 

information only 6% of the time. The most prevalently 

used sources were reference texts (40%) and medical 

journals (33%). Most physicians used pharmacists for 

drug evaluation about once a month. 

smith, Sorby, and Sharp (1975) also found that 

physicians rarely use pharmacists as a source of drug 

information. Journal and texts were the primary 

sources. The authors suggested changing the image of 

pharmacists to increase physicians' utilization of them. 

Practice site and Personal Characteristics 

Variables associated with appropriateness of 

prescribing have been identified (Becker, Stolley, 

Lasagna, et ale (1972). Actual prescribing records and 

responses to an interview were evaluated for 

appropriateness and correlated to age, training, 
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experience, conditions of practice, conditions of 

practice related to therapeutics, attitudes, and 

satisfaction. 

Youth, lack of experience, number of 

consultations with other physicians, and increased years 

of post graduate training were each related. to improved 

and less frequent prescribing of chloramphenicol. 

Physicians with larger or growing practices also scored 

higher. cosmopolitan and modern attitudes were also 

positively correlated with prescribing appropriateness, 

as was dissatisfaction with patients and community 

characteristics and skepticism of the drug industry. 

The results of actual prescribing paralleled those of 

the interviews. Becker, et al. (1972) concluded that 

these findings provided insight for possible 

interventions to improve prescribing patterns. In 

addition, the relationship of educational experiences to 

improved prescribing was demonstrated. 

A study was performed to identify factors which 

may affect the use of laboratory tests (Greenland, 

Mushlin, and Griner, 1979). Physicians with higher 

levels of training reported using fewer controversial 

tests. Fee for service physicians used more of these 

tests than did prepaid practice physicians. 
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Greenland, et al. (1979) noted that noncognitive 

factors (such as peer pressure, patient expectations, 

value of patient reassurance, and reduction in morbidity 

due to early detection) were also likely to affect 

physician decisions. They concluded that these factors 

should be considered in developing educational programs, 

as well as cognitive factors. 

The relationship of practice site with 

examination procedures and prescribing appropriateness 

has been identified. Renaud, et al. (1980) had patients 

with a simulated problem of tension headache visit 

private group practicec~linics and government health 

centers. Therapy ratings and examination procedures of 

government clinics were consistently higher than those 

of private practice. Potential explanations for these 

differences included ideological differences between the 

types of clinics, organizational structure, and self

selection. 

Cherkin, et al. (1987) found that physician 

practice style and training were related to resource 

utilization by physicians. Physicians (132 family 

practice and 102 general internists) completed diaries 

of patient visits and diagnostic test resource use for a 

three day period. The 15 most common types of tests 

ordered by the two groups of physicians were the same, 



59 

but internists used significantly more of 14 of them. 

In addition, internists spent more time with their 

patients (19.1 versus 15.7 minutes). Cherkin, et al. 

(1987) noted that although increased resource 

utilization may be related to better medical care, it 

has not been sUbstantiated in the literature. 

Cognitive Models of Prescribing 

Pellegrino (1976), Hall (1980), and smith 

(1980), have outlined the factors related to patient

physician interactions when drug prescribing occurs. 

Hemminki (1975b), Becker, et al. (1972), Reynaud, et al. 

(1980), Cherkin, et al. (1987) have identified 

demographic, practice site, attitudinal, and other 

factors related to prescribing. However, another aspect 

of prescribing involves the cognitive processes which 

are undertaken when choosing a specific drug. 

The application of expectancy theory to 

physician drug prescribing was advanced by Knapp and 

Oeltjen (1972). Through a survey of 1479 physicians, it 

was found that disease seriousness and physician 

specialty affect evaluations of risks-to-benefits of 

drug selection. In serious cases, internal medicine 

physicians considered harmful effects of drugs more 

important in drug selection than did general practice 

and osteopathic physicians. For less severe cases, the 
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opposite relationship was found. The Knapp and Oeltjen 

(1972) study was one of the first to utilize a cognitive 

theory to explain physician drug selection. 

Through a survey mailed to 180 physicians in 

Sweden (81% response rate), Lilja (1976) identified 

components of the decision process involved with 

physician prescribing. The most important background 

variable was length of time since graduation. Drug 

dispositions were ranked in the following order of 

importance: curing effect, side effects, and cost of the 

drug. When evaluated by physician experts, the 

respondents prescribed unsuitable drugs 4% of the time 

for the diabetes case and 65% of the time for the 

pneumonia case. Generally a more costly drug than 

necessary was used. 

Lilja (1976) concluded that physicians 

practicing independently had a tendency to consider only 

the curing effect in making prescribing decisions and 

that cost information alone was an inefficient way to 

influence prescribing because it had a low weight in the 

decision process. 

In a survey of physicians (68.3% response rate), 

Zelnio (1982) measured the importance of criteria used 

by physicians to select drugs when prescribing. The two 

groups of criteria, in order of importance, were those 
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used to select the generic drug or therapeutic class and 

those used to select the brand name of the drug. 

Physicians' brand selection and preference have 

been found to be related to expectancy values and 

normative belief measures (Harrell and Bennett 1974). 

The Fishbein behavioral intentions model wa~ applied in 

a study of prescribing of oral antidiabetic agents. 

prescribing intentions of 93 physicians, as measured 

through a surVey, were significantly correlated with 

various drug attributes and normative factors. 

Normative factors were not found to significantly 

contribute to the regression relationship for 4 of the 5 

drugs after drug attribute measures had been added to 

the model. The drug attributes identified as important 

were efficacy, length of action, serious side effects, 

hypoglycemic effects, cardiovascular effects, and weight 

effects. 

Segal and Hepler (1982) developed a cognitive 

model of the drug prescribing process (the Drug-Choice 

Model) • The model is related to Vroom's expectancy 

theory, in that a physician's drug choice is based upon 

beliefs about outcomes of the use of a particular drug 

and the value attached to those outcomes. The outcomes 

identified as important by physicians were divided into 

six groups: control of the disease, patient compliance, 
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side effects, cost, satisfying the patient's demand, and 

criticism from colleagues. 

Through a questionnaire involving prescribing 

for a hypothetical case study, the model was tested and 

found to be applicable in a sample of 50 physicians. 

Segal and Hepler (1982) suggested that, based upon the 

results of this study, one-to-one consultations may be 

more effective in changing physician prescribing 

practices because identification of the physician's 

valued outcomes might help to promote the effectiveness 

of the consultation. The results also indicated that 

prescribing practices may be altered through changing 

the physician's beliefs about the various outcomes 

associated with alternative treatments. 

The Drug-Choice Model has been tested in a 

clinical setting, utilizing actual prescribing records 

and interviews of 40 medical residents (Segal and 

Hepler, 1985). In addition to the six treatment 

outcomes previously identified as important (control of 

the disease, patient compliance, side effects, cost, 

satisfying the patient's demand, and criticism of 

colleagues), having good data to back up the treatment 

choice was also consequential.· The application of the 

Drug-Choice Model successfully predicted the intended 

prescribing and the actual prescribing for cases of 



63 

diabetes (81% and 76%, respectively) and hypertension 

(87% and 70%, respectively). These predictions were 

significantly different from what would be expected at 

random (P<.Ol). 

When the model was tested using beliefs only 

(elimination of the valence portion of th~ model), it 

was still found to successfully predict intended and 

actual prescribing. segal and Hepler (1985) concluded 

that part of a·program to change physician prescribing 

should include identification of common, incorrect 

beliefs about drug effects. In addition, since costs 

were not considered by physicians to be important, costs 

should only be presented in light of other outcomes, 

such as control of disease, patient compliance, and side 

effects. 

Cognitive Prescribing Models and Theories of 
Human Inference 

The Drug Choice Model can be used as a framework 

for considering h.mristics and biases in the decision 

process involving drug selection. since the model has 

shown that beliefs concerning drug treatment outcomes 

form the basis for drug selection and heuristics are 

involved in developing those beliefs, biases are likely 

to be associated with drug selection. Segal and Hepler 

(1985) noted that attempts to influence prescribing 
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should involve the identification of incorrect beliefs. 

The application of the principle of vividness to affect 

prescribing pertains to the process of forming beliefs 

about drug treatment outcomes. Inasmuch as more vivid 

information about drug choices are more likely to be 

influential in changing beliefs, the design of 

educational programs to change prescribing should 

reflect this principle. 

The application of cognitive models to 

prescribing decisions was studied by Hepler, Clyne, and 

Donata (1982). Through asking physicians to provide 

their rationale for 82 cases of empiric antibiotic use 

and relating their rationales to perceived severity 

measures; it was concluded that prescribers frequently 

used perceived outcomes and instrumentalities to explain 

prescribing decisions. 

Hepler, Clyne, and Donata (1982) discussed the 

use of structural interventions, such as formulary 

restrictions, to change prescribing behavior and noted 

two shortcomings of such programs. First, although 

structural interventions can change prescribing in 

specific instances, 

decisions are not 

improvements in future prescribing 

invoked. Secondly, structural 

interventions may result in the development of avoidance 

strategies and, therefore, not necessarily improve 
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prescribing. Hepler, Clyne, and Donata (1982) suggested 

that process interventions, which involve changing 

physicians' beliefs about outcomes and instrumentalities 

associated with prescribing practices, may be more 

likely to affect future behavior. 

The physicians' rationales for. initiating 

empiric therapy in the Hepler, Clyne, and Donata (1982) 

study can be viewed in terms of judgmental heuristics. 

The most common rationale (18. 6%), confidence in the 

type of infection and that the antibiotic will cover the 

suspected organism, involves the representativeness 

heuristic, in that the current problem and treatment 

decision is considered similar (or representative) of 

problems previously encountered. The third most common 

rationale (15.2%), fear that sepsis might occur, could 

be explained by the vividness principle. Since sepsis 

is a serious, life-threatening condition, the severity 

of it may affect the physicians' estimations of its 

likelihood. The expert's confirmation of the rationale 

(based upon review of patient data) was 0.44, suggesting 

that physicians had overestimated the probability of 

sepsis. 

The use of cognitive theories to influence 

physician prescribing is supported by the Hepler, clyne, 

and Donata (1982) study because judgmental heuristics 
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can be used to characterize the rationale advanced by 

the physicians. Through using. the vividness principle 

to design an educational intervention to change 

prescribing, a more effective program may be developed. 

Conclusions: Studies of prescribing and reviews 

of prescribing models have helped to identify factors 

which influence prescribing. sociological influences on 

prescribing were studied by five researchers, sources of 

drug information have been identified in seven studies, 

practice site and personal characteristics which affect 

prescribing were determined in four studies, and 

cognitive models of prescribing were evaluated in six 

investigations. Al though many studies have addressed 

variables which affect prescribing behavior, only six 

have addressed the decision making process. Drug 

attributes which affect prescribing decisions were 

identified in those studies, but theories of human 

inference may provide additional information concerning 

influencing prescribing behavior. 

Programs Initiated to Change Prescribing 

Articles which have been published on the 

subject of influencing physician prescribing can be 

divided into several types: literature review articles, 

administrative programs to change prescribing, and 
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educational efforts to influence prescribing. The last 

category can be further divided into suboptimally

versus well-designed studies and by type of intervention 

studied. As the literature of each category was 

reviewed, conclusions were drawn concerning the 

applications to the research of this dissertation. 

Literature Review Articles 

A comprehensive literature review of studies of 

influencing phYsician prescribing decisions in hospitals 

was compiled by Soumerai and Avorn (1984). Only 9 

controlled trials were found. Most studies were 

inadequately controlled, single group pre/post test 

design. One-to-one educational sessions were identified 

as the most effective, while drug bU'lletins were 

"relatively ineffective", providing only temporary 

improvements, and aggregated resul ts of drug therapy 

audi ts with feedback were not found to have been 

demonstrated as effective. Repeated feedback of 

explicit results for specific patients have sometimes 

been effective (Barnett 1978, McDonald 1976). Studies 

involving group education were identified as having 

mixed effects which were ambiguous due to lack of 

adequately controlled trials. Required consultations 

for use of specific drugs have been shown to improve 
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prescribing but improvements rapidly decay when the 

programs are discontinued. 

Soumerai and Avorn (1984) identified three 

reasons for success of one-to-one interventions: (1) the 

message is targeted directly at the problem and the 

reasons for inappropriate prescribing, (2) increased 

trust develops through direct communication, and (3) 

the use of consultations is generally accepted and used 

in medical practice. They also indicated that one-to

one interventions allow for consideration of 

nonintellectual factors which can affect particular 

behaviors, such as attitudes and beliefs about drugs, 

_ . diseases, or patients, opinions of respected leaders, 

patient demands, fear of malpractice, and financial 

incentives. since prescribing often reverts to pre

education practices and no long term effects have been 

identified, there is a need continuing reinforcement, 

such as follow-up visits. 

It was noted that printed material may not be 

directly related to existing practices. For example, a 

patient I s demand may offset the information. In 

addition, printed information may remain unread because 

of the quantity of printed material inundating a 

physician. 
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Another approach discussed by Soumerai and Avorn 

(1984) was the application of power through sanctions or 

regulations, such as formularies, automatic stop orders, 

and prior approval. These approaches were considered 

potentially "politically cumbersome" and do not address 

the inappropriate use of legitimate products. Limited 

control programs, requiring the consultation of a 

specialist could result in switching to undesirable 

products. 

Soumerai and Avorn (1984) concluded that there 

is a need for: (1) more adequately controlled studies, 

(2) good data on economic costs and benefits, including 

measurements of the direct resources expended, 

substi tutions, and clinical outcomes, and (3) studies 

which include the use of incentives/disincentives along 

with education. In addition, more complex issues may 

need physician educators rather than pharmacists and the 

nature of the problem may determine which approach is 

most appropriate. Mailed notices may be adequate if the 

problem is a deviation from well-accepted standards of 

practice, but if it is long-standing and influenced by 

attitudes or beliefs about the drug or patient, one-to

one interventions may be optimal. Since most stUdies 

have included in teaching hospitals, nonacademic, 
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studies should include community physicians. 
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Further 

Another paper reviewed the literature concerning 

methods to affect physician decisions (Anderson and 

Shields, 1982). The authors concluded that most studies 

have shown minimal impact or, at best, affect specific, 

narrowly defined activities. Anderson and Shields 

concluded that administrative programs provided in 

managed health care such as health maintenance 

organizations (HMOs) have the most potential to control 

utilization. 

Eisenberg and Williams (1981) wrote a review 

article of the studies performed to change physician 

practice patterns. None of the methods have been 

effective across different practice settings when used 

alone. Generally, the authors indicated that self-

imposed restraint and financial incentives will be 

components of optimal strategi,es to control physician 

prescribing. Eisenberg (1985) also reviewed the roles 

of physicians, indicating the potential influences on 

physician practice patterns. Methods of changing 

physician practice patterns were described with 

literature citations. Directions for future research on 

physician utilization were proposed, along with 

methodologic issues. 
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In an overview article on the use of physician 

education to control costs, Lawrence (1979) recommended 

changes in medical school, including: courses on medical 

economics and costs of diagnostic tests, efforts to 

invoke attitudinal changes so that medical students 

learn to accept ambigui ty and uncertainty in medical 

decision-making, and incorporation of an expanded 

patient mix so that patient care experiences are more 

realistic. 

In a book about physician prescribing and 

efforts to change prescribing habits, Eisenberg (1986) 

identified several needs for future research on these 

topics. They included needs for adequate case mix 

adjustments, more longitudinal studies, and more studies 

of physicians in private practice. He also described 

needs for prospective studies and for an understanding 

of the physician's decision making process. 

Conclusions: Examination of these literature 

reviews provided general impressions of the studies 

performed in this field. Some of the deficiencies were 

therefore addressed in this research. In accordance 

with the conclusions drawn by Soumerai and Avorn (1984), 

the research of this dissertation was designed as a 

well-controlled trial of a one-to-one educational 

intervention. Since the research site was a non-
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academic, health maintenance organization: further 

evidence of generalizability of this type of 

intervention was demonstrated. This research also met 

two of Eisenberg's identified needs for studies on 

physician prescribing. It was a prospective study and 

involved the use of a factor associated with the 

physician's decision making process. 

Administrative Programs to Change Prescribing 

In managed health care settings such as health 

maintenance organizations (HMOs) and hospitals, 

administrative programs are sometimes utilized to affect 

prescribing. Research on administrative programs can be 

divided into the following areas: formulary changes, 

other prescribing restrictions, financial incentives, 

required consultations, financial incentives with 

required consultations, medical management protocols, 

and drug distribution system changes. 

Formulary Changes 

Since this dissertation research involved 

outpatient prescribing, the literature reported here was 

restricted to formulary changes in outpatient settings. 

The results of a study supported by a 

pharmaceutical company were reported by Bloom and Jacobs 

(1985) . High cost drugs, including cimetidine, were 
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eliminated from the Virginia Medicaid formulary in March 

1982. These drugs could, however, be obtained through 

prior authorization. Medicaid data from two periods 

were compared: open formulary (June 15, 1981 to March 

14, 1982) and closed formulary (June 15, 1982 to March 

14, 1983). 

Fewer patients (21.3%) were treated for peptic 

ulcer in the closed period. Inpatient hospital costs, 

as a percent of total costs for peptic ulcer, went up 

(from 77.9% to 87.9%). Although 21.3% fewer patients 

were treated, hospital costs decreased only 4%. Percent 

of ulcer patients hospitalized went up slightly, from 

14.1% to 15.6%, not significantly). Physician payments 

declined but cost per patient went up. Total outpatient 

pharmaceutical costs went down from $6.27 per patient to 

$1.32 per patient. Total payments for peptic ulcer went 

down 15%. Total and mean expenditures increased (not 

significant) for newly diagnosed ulcer patients, as well 

as percent hospitalized (not significant). Rate of 

therapeutic surgeries increased for newly diagnosed 

patients (P<.05). 

Bloom and Jacobs (1985) concluded that although 

costs were decreased, higher costs may occur in the 

future due to inadequate treatment of some patients. 
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In addition, they questioned whether prior authorization 

excluded patients appropriately. 

other Prescribing Restrictions 

The prescribing of dextropropoxyphene was 

limited to consultants in a teaching hospital. The use 

(inpatient and outpatient) of the drug fell drastically 

as a result of the program and the prescribing of 

sUbstitute analgesics increased. Shenfield, Jones, and 

Patterson (1980) concluded that prescribing restrictions 

are not an optimal method to control misuse or overuse 

of drugs because problems with prescribing of other 

drugs may emerge. 

The development of a drug utilization review 

program in an HMO was described by West, et al. (1977) • 

criteria for evaluation of prescribing 

category (antihistamines) was presented. 

for one drug 

After adoption 

of the criteria, the number of antihistamines prescribed 

for upper respiratory tract infections decreased. The 

use of specific combination products decreased only 

after the particular products were deleted from the 

formulary. When one combination product was deleted, it 

was substituted with another product. 

Financial Incentives 

The impact of the New Mexico Experimental 
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Medical Care Review Organization (EMCRO) on the 

prescribing of office inj ections in Medicare patients 

was described in an article by Brook and Williams 

(1976). After initiation of the program which was 

administered through a professional standard review 

organization (PSRO), percent of payment for injections 

increased and use of office inj ections decreased 

markedly. 

An incentive system which incorporated Maslow's 

hierarchy of need theory was developed by Hunt (1980). 

Incentives included social esteem, prestige, and 

financia1 rewards. An educational program concerning 

the department· s goals was provided, in addition to a 

feedback system for posi ti ve reinforcement and a 

financial incentive of revenue sharing. All residents 

were included in the study, with comparisons made 

between the pre- and post-incentive years. Patient 

hours per resident increased after the program. Fee 

and fee collections did not change. A change in 

resident attitudes was identified through pre-/post

incentive questionnaires. Residents considered fees 

more as personal income for them rather than clinic 

income at the end of the study, reflecting increased 

responsibility for monetary transactions. (No 

statistical tests were discussed.) 
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Required Consultations 

A program consisting of automatic infectious 

disease consultations for certain antibiotics were 

ordered and implementation of guidelines for 

prophylactic antibiotic use was established at a 

Veteran's Administration hospital (Craig, et al. 1978). 

The program decreased antibiotic use by 31%, primarily 

through decreased use of cephalosporins. When the 

intensity of the program was lessened, cephalosporin use 

and total antibiotic costs increased but remained lower 

than other hospitals. Craig, et al. (1978) noted that 

the program may not be well accepted at other, 

nongovernmental hospitals due to problems with 

cooperation. 

Ellenor and Frisk (1977) described the effects 

of the formation of a "behavioral review committee" in 

an institution for the mentally retarded. The committee 

included a clinical pharmacist, whose roles were 

described in the article. Decreased utilization of 

psychotropic medications, decreased average number of 

medications per patient, and decreased expenditures on 

psychotropic drugs were attributed to the committee and 

the participation of the pharmacist on the committee. 
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Financial Incentives with Required Consultations 

First year residents were randomly assigned to 

medical teams which were randomly assigned to three 

groups; control, financial incentives, and faculty chart 

review (Martin, et ale 1980). All groups participated 

in an initial discussion of the appropriate use of 

laboratory tests, which included distribution of printed 

information concerning the costs of tests. The 

financial incentives consisted of money for the purchase 

of medical books and were awarded based upon attainment 

of specific percentage reductions in laboratory use. 

Facul ty chart-review consisted of weekly meetings to 

discuss the use of laboratory tests in specific 

patients. 

Financial incentives were less effective than 

faculty chart review in reducing use of laboratory tests 

(Martin, et ale 1980). An important finding was the 

sustained effect of chart-review, which served as 

educational reinforcement. The authors pointed out 

that the current system favors overutilization of 

laboratory tests. Financial incentives may have been 

ineffective because of negative feelings toward the the 

idea of changing medical practice patterns for personal 

financial gain. Estimates of costs versus savings 
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indicated that the program in the study was cost 

effective. 

Moore (1979) described the use of primary care 

physicians to control costs in independent practice 

associations (IPAs). The program required that primary 

care physicians share financial risk for overuse of 

specialists and excessive hospitalization of their 

patients. Comparisons with Blue Shield-Blue Cross and 

Group Health Cooperative were made. Results indicated 

that the system decreased utilization of hospitals and 

specialists as effectively as a traditional group 

practice type of HMO. 

Paris, McNamara, and Schwartz (1980) reported on 

the impact of a computerized Medicaid claims review 

program in New York City. As a result of disciplining a 

small number of physicians, the Medicaid practice 

patterns of non-disciplined physicians also changed. 

There were significantly decreased first visits, chest 

X-rays, injections, and laboratory tests. In addition, 

physician payments increased by only 1% versus 28% 

during the three preceding years. Monitoring, with the 

application of disincentives, in the form of rejection 

of claims, was therefore considered effective in 

changing practice patterns. 
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Medical Management Protocols 

Protocols for the management of hypertension and 

diabetes were developed by a group of physicians and 

specialists at a large, urban teaching hospital 

(Komaroff, et al. 1976). The traditional system was 

compared with the experimental system, which consisted 

of completion of protocol flow charts by trained health 

assistants. These charts were then reviewed and 

utilized by the physicians. Quality of care was 

measured through process (thoroughness of testing and 

documenting), outcome (blood pressure and glucose 

control, complications, death), and patient satisfaction 

(frequency of keeping appointments). Efficiency 

(measured as time spent by physicians) and costs 

(manpower and tests) were also compared. 

Process quality of care measures were 

significantly better (pre versus post) for the 

experimental group but outcome measures were not 

significantly different. Physician's time with patients 

was decreased. When comparing the traditional versus 

the experimental system, manpower costs were not 

significantly different, but laboratory costs were 

greater for the experimental system (Komaroff, et al. 

1976). 
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A computer system with 390 protocols of 

management strategies for common medical conditions was 

used by McDonald (1976) to determine if clinical errors 

could be reduced. Nine physicians participated in a 

cross-over manner. Overall, physicians responded to 51% 

of 327 events when given computer suggestions but only 

22% of 385 events when not given suggestions. Level of 

post-graduate training and order in which the physicians 

participated in the study did not affect their 

responses. In conclusion, McDonald suggested that the 

computer system was preferable to educational strategies 

because of man's limitations in processing large amounts 

of data. 

At a university-affiliated hospital, twelve 

internists designed and implemented protocols for the 

inpatient management of four specific medical problems 

(Wachtel, et al. 1986). Charge comparisons were made 

between 64 patients treated by the internists after the 

protocol development, the internists' pre-study 

patients, and nonparticipating internists' patients. 

After adjustments for case mix and inflation, charges 

were found to have decreased by 14%, although this 

decrease was not significant. Acceptability, lack of 

flexibility for individual patients, fear of litigation, 

potential adverse effects on the physician's income, and 
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decreased physician independence were identified as 

problems with protocol implementation and use. 

Drug Distribution system Changes 

McKenney and Wasserman (1979) identified a 

decreased incidence of adverse drug reactions after the 

implementation of a clinical pharmacist and a unit dose 

drug distribution program with pharmacy technician drug 

administration. The study was performed on two 40-bed 

units in a large teaching hospital. Adverse reactions 

were tabulated for 3 periods: (1) ward stock drug 

distribution, (2) ward stock drug distribution with drug 

monitoring by a clinical pharmacist, and (3) unit dose 

distribution with drug monitoring by a clinical 

pharmacist and drug administration by a pharmacy 

technician. 

The number of drugs prescribed were not 

significantly different between the three periods. The 

overall incidence of adverse drug reactions decreased 

but not significantly, between the first two periods. 

The incidence of toxic and allergic reactions however 

decreased significantly. Adverse drug reactions during 

the third study period were significantly lower than 

those during the the first period. A significant 

reduction in toxic reactions and side effects also 

occurred in the third period. The average length of 
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stay decreased between the first and second periods and 

remained low for the third period. McKenney and 

Wasserman (1979) concluded that the clinical and 

distributive programs may have caused the changes and 

supported the notion that clinical pharmacists should 

practice close to the patient care setting to maximize 

their effectiveness. 

other Administrative Changes 

Weisbord and Stoelwinder (1979) reviewed the 

problems of cost escalation in medical care and noted 

the role of physicians in causing those increased costs. 

They called for a normative change in hospitals, whereby 

professionals and managers share risks and quality of 

care responsibilities, rather than use of control 

systems alone. The following criteria for hospital 

change strategies were proposed: joint problem solving, 

realistic orientations, enhancement of self-esteem of 

all parties involved, improving the understanding of the 

system, simplifying policy change, and considering cost 

containment impact of each change. 

Conclusions: These studies demonstrated the 

problems and limitations of administrative programs to 

change prescribing. The problems included rapid 

reversal of prescribing changes when the programs are 
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relaxed or stopped, as found by one author; decreased 

cooperation between physicians and administrators, noted 

in one study; and increased utilization of drug or other 

heal th care substitutes, found in three studies. 

Administrative programs are further impeded due to 

limited effects of financial incentives, shown in 3 

studies, and potential liability problems, identified by 

one author. Physician educational programs offer an 

alternative which has been utilized by'many researchers. 

Educational Efforts to Influence Prescribing: 
Suboptimally Controlled Studies 

These studies provided some information 

concerning the effectiveness of these types of 

programs, however, the findings were suspect due to 

inadequate research design. These studies were 

conducted using a pre-test, post-test design, in a 

single non-random sample. The studies are summarized in 

Table 1. Al though most of the studies showed effects 

from the programs, some were not analyzed statistically. 
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Table 1. Suboptimally controlled studies of educational 
programs to influence prescribing. 

Reference Type of Setting Results 
Intervention 

Drug prescribing: 

Barnett, et al. computer- HMO No 
1978 generated reminders statistics 

Schaffner, Ray, Educational Medicaid No 
and Federspiel mailing statistics 
1978 

Berbatis, Drug Hospital Effective 
et al. 1982 bulletin 

Achong, et ale Feedback of Hospital No 
1977 survey results statistics 

Johnson, Educational Hospital Effective 
et ale 1982 meeting, newsletter 

Jones, et ale Educational Hospital Mixed 
1977 meetings 

Self, et ale Educational Hospital Mixed 
1984 meeting, clinical 

pharmacist 

Thompson, Educational Hospital Effective 
et ale 1986 meeting, follow-up 

contact 

Sohn, Wolter, Newsletter, Hospital No 
McSweeney one-to-one meetings statistics 
1980 
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Table 1. Suboptimally controlled studies of educational 
programs to influence prescribing (continued). 

Reference Type.of 
Intervention 

Drug prescribing: 

Witte, Nelson, One-to-one 
Hutchinson meetings, feedback 
1980 

Greene, et 
al. 1986 

Wong, 
Abramowitz, 
Mansur 1987 

Educational 
meetings, newsletter, 
clinical pharmacist 

One-to-one 
meetings 

Laboratory test use: 

Setting Results 

Hospital Effective 

Hospital No 
statistics 

Hospital Effective 

Applegate, 
et al. 1977 

Educational Clinic Effective 

Rhyne and 
Gehlbach 1979 

Griner, et al. 
1979 

sessions, feedback 

Group educational Clinic Effective 
session, feedback 

Group educational Hospital No 
sessions, individual statistics 

feedback 

Unnecessary surgery: 

Dyck, et al. 
1977 

Wennberg, 
et al. 1977 

Hospital costs: 

Lyle, et al. 
1979 

Group lecture, 
feedback 

Group lecture, 
feedback 

Group lecture, 
feedback 

Hospitals No 
statistics 

Hospitals No 
statistics 

Hospital No 
statistics 
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Use of Printed Information 

Effective types of printed information have 

included computer-generated reminders (Barnett, et ale 

1978), educational mailings (Schaffner, Ray, and 

Federspiel 1978), and drug bulletins (Berbatis, et ale 

1982). Changes in prescribing were demonstrated to be 

short-lived by Barnett, et ale (1978) and Berbatis, et 

ale (1982). 

Educational Programs 

Achong, et ale (1977) and Jones, et ale (1977) 

used feedback of aggregated results of surveys to 

decrease prophylactic antibiotic use. An educational 

program consisting of reference materials, educational 

sessions, resident-faculty interactions, and feedback on 

charges was used by Applegate, et ale (1983) to decrease 

laboratory expenditures at a clinic of a university 

hospital. Wong, Abramowitz, and Mansur (1987) reported 

the success of a educational program to change the use 

patterns of plasma volume expanders to less expensive 

agents. 

The results of a study of unnecessary 

hysterectomies were presented to members of each 

hospital's medical staff in a Canadian province by Dyck, 

et ale (1977). A follow-up analysis revealed a decrease 
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in the number of unjustified hysterectomies from 23.7% 

to 7.8%. After providing feedback about the incidence 

of tonsillectomy to physicians in Vermont, a 46% 

decrease in tonsillectomies occurred (Wennberg, et al. 

1977). 

Johnson, et al. (1982) tested an educational 

program comprised of the presentation of results of an 

initial audit of gentamicin use, development of criteria 

for acceptable use of gentamicin, and the distribution 

of a newsletter of the criteria. The number of 

acceptable courses increased significantly in the post

intervention period, and the number of unacceptable 

courses decreased significantly. 

Hospital costs were decreased through a program 

developed by Lyle, et al. (1979) which included teaching 

the house officers about cost containment and costs of 

hospital facilities and diagnostic procedures, as well 

as providing feedback concerning the costs of their 

activities on a monthly or daily basis. In another 

study, the rate of ordering of thyroid tests decreased 

significantly and the indications for ordering them 

improved significantly after a conference which provided 

feedback of an audit of test use (Rhyne and Gehlbach 

1979). Through the use of group educational sessions 

with individual feedback, Griner et al. (1979) found a 
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decreased use of individual chemistry tests and no 

increase in microbiologic, diagnostic X-rays, or 

hematologic tests. These changes were attributed to 

increased reliance on automated tests, changing patterns 

of care, and the impact of educational and 

administrative programs. 

The prescribing of corticosteroids for chronic 

obstructive pulmonary disease was decreased through the 

provision of an educational program by a clinical 

pharmacist (Self, et ale 1984). An educational program 

consisting of a newsletter and personal contact with 

physicians by clinical pharmacists was used to improve 

cephalosporin usage (Sohn, Wolter, and McSweeney 1980). 

An educational program was conducted by a clinical 

pharmacist at a medical staff meeting and resulted in 

decreased antibiotic use and costs in a study at a 180 

bed psychiatric hospital (Thompson, et ale 1986). 

Individual meetings with physicians by clinical 

pharmacists resulted in increased rational antibiotic 

prescribing in a study by Witte, Nelson, and Hutchinson 

(1980). Inservice education programs and a newsletter, 

as well as involvement of clinical pharmacists in 

patient rounds, were used to decrease clindamycin use in 

favor of metronidazole in a hospital study by Greene, et 

ale (1986). 
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Conclusion: One of the two studies of printed 

material alone indicated that it can be used effectively 

to change prescribing, but regular follow-up was deemed 

important to maintain its effectiveness. Combining 

printed material wi th group or one-to-one educational 

discussions were tested in three additional studies and 

resul ted in changes in prescribing. Educational 

meetings were used in the fifteen of these eighteen 

studies, with three of them being one-to-one meetings. 

Feedback was employed in eight studies. Clinical 

pharmacists were used in two articles and computer 

reminders in one. Fourteen of the studies were 

performed in hospitals, with the remainder in outpatient 

settings. All studies in this group indicated that 

prescribing was successfully altered. 

Al though these studies of educational programs 

were effective in decreasing inappropriate prescribing 

(or other health care resource use), the inadequate 

research design of failing to incorporate a control 

group severely limited the strength of these 

conclusions. In addition, 8 of the 18 studies failed to 

report results of statistical analysis. However, a 

general trend of effectiveness for educational 

interventions can be inferred. The effectiveness of 
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pharmacists in administering educational interventions 

was implied in two of these programs. 

Educational Efforts to Influence Prescribing: 
Well-controlled Studies 

This group of studies comprised the more valid 

results from this body of literature due to the adequate 

research design. The studies can be divided into those 

involving the use of printed material (including printed 

feedback), audio-visual materials, educational programs, 

and comparisons of printed material with educational 

programs. A summary of these studies is provided in 

Table 2. 
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Table 2. Well-controlled studies of educational 
programs to influence prescribing. 

Reference Type of 
Intervention 

Drug prescribing: 
Gehlbach, 
et al. 1984 

Hershey, 
et al. 1986 

Evans, et al. 
1986 

Wang, et al. 
1979 

Schroeder, 
Caffey, Lorel 
1979 

Herfindal, 
Bernstein, 
Kishi 1983 

Klein, Carache, 
Johannes 1981 

McConnell, 
et al. 1982 

Ray, et al. 
1987 

stergachis, 
et al. 1987 

Avorn, 
Soumerai 1983 

Schaffner, 
et al. 1983 

Printed 
individual feedback 

Printed 
individual feedback 

Mailed 
educational 
material 

Audio-visual 
educational program 

Survey feedback, 
video tapes, 

article reprints 

Clinical 
pharmacist 

One-to-one 
meeting 

One-to-one 
meeting 

One-to-one 
meeting 

Clinical 
pharmacists 

One-to-one 
meeting, mailed 
printed material 

One-to-one 
meeting, mailed 
printed material 

Setting 

Clinic 

Clinic 

Community 
physicians 

Community 
physicians 

Hospitals 

Hospital 

Clinic 

Medicaid 

Nursing 
home 

HMO 
clinic 

Results 

Effective 

Effective 

No effect 

Effective 

Effective 

Mixed 

Effective 

Effective 

No effect 

No effect 

Medicaid One-to-one 
meeting 

effective 

Medicaid One-to-one 
meeting 

effective 
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Table 2. Well-controlled studies of educational 
programs to influence prescribing (continued). 

Reference Type of 
Intervention 

Laboratory test use: 

Cohen, et al. 
1982 

Cummings, 
et al. 1982 

Eisenberg, 
et al. 1977 

Wones 1987 

Eisenberg 
1977 

Everett, et 
al. 1983 

Schroeder, 
et al. 1984 

Berwick, 
Colt in 1986 

Printed 
individual feedback 

Printed 
price information 

Printed 
criteria with 

individual feedback 

Printed 
individual feedback 

Survey feedback, 
group lecture 

Newsletters, audit 
reports, faculty 
one-to-one meeting 

Group lecture, 
audit feedback 

Group lecture, 
individual printed 

feedback 

Overall Medical Care: 

Inui, Yourtee, 
Williamson 
1976 

stross, Bole, 
1980 

One-to-one 
meeting 

Group lectures, 
informal talks 

Setting Results 

Hospital Effective 

Case Effective 
histories 

Hospital No effect 

Hospital No effect 

Hospital Effective 

Hospital One-to-one 
meeting 

effective 

Hospital No effect 

HMO Printed 
feedback 
effective 

Clinic Effective 

Community Effective 
physicians 
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Use of Printed Material, Including Printed Feedback 

Printed feedback of laboratory charges was used 

by Cohen, et ale (1982) to decrease the number of tests 

used and laboratory charges. 

the effect had disappeared. 

One month after the study 

The authors concluded that 

simple feedback may not change physician use patterns 

but should be administered with information concerning 

the cost savings and rationale behind the program. 

Cummings, et ale (1982) found that price information 

alone when provided during the act of prescribing may 

decrease lab test use. However, responses to case 

histories rather than actual patient data was used to 

measure the effect. 

Eisenberg, et ale (1977) sent letters to 

physicians when laboratory tests were ordered 

inappropriately, but the method failed to significantly 

decrease overutilization. Computerized feedback of lab 

test use with and without comparisons to other 

physicians' prescribing were found to be ineffective in 

decreasing lab test use by internal medicine residents 

in a study by Wones (1987). 

Monthly reports of the number of prescriptions 

written generically, when appropriate, was associated 

with increased generic prescribing by physicians at a 

clinic (Gehlbach, et al. 1984). Computerized feedback 
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concerning prescription drug costs and average number of 

prescriptions per patient was used by Hershey, et al. 

(1986) to decrease drug charges in an ambulatory clinic 

of a large community teaching hospital. 

Evans, et al. (1986) found mailed educational 

materials concerning prescribing for hypertension to be 

ineffective in improving the prescribing of anti

hypertensives or patients' blood pressure control. 

Berwick and Colt in (1986) analyzed physicians' 

use of lab tests in a health maintenance organization; 

comparing a control group, an educational program, and 

two types of printed feedback. Test utilization by 

physicians was significantly reduced by feedback of 

costs, with no significant effect found for the 

educational program. Berwick and Coltin (1986) 

acknowledged that the educational intervention was weak, 

involving only two group discussions. 

Use of Audio-visual Materials to Change Prescribing 

An audio-visual program which incorporated the 

concepts of needs assessment, individual feedback and 

reinforcement, reliance on group standards and peer 

pressure, and multiple intervention techniques 

demonstrated improvements in knowledge and behavior 

(Wang, et al. 1979). The experimental groups displayed 

significantly increased knowledge over the control 
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group. This knowledge was equivalent to that of 

pulmonary specialists. Self-assessed behavior 

measurements indicated significantly decreased use of 

expectorants and improved prescribing of antibiotics, 

specifically, decreased use of penicillin and 

intramuscular injections with increased use of 

ampicillin. 

After an initial study of the use of 

antipsychotics in 42 veterans Administration (VA) 

hospitals, the hospitals were r'andomly assigned to four 

groups (Schroeder, Caffey, Lorel 1979). The 

educational interventions were cumulative with the 

control group receiving only feedback concerning the 

initial study, the second group receiving reprints also, 

the third group receiving video tapes, and survey 

feedback, and the fourth group receiving video tapes, 

reprints and survey feedback. The educational 

interventions decreased the polypharmacy, use of 

antiparkinson drugs, and use of antiparkinson drugs for 

longer than 6 months. There was no difference between 

the four groups. The video tapes seemed to be less 

effective in changing physician prescribing than printed 

materials, although the difference was not significant. 
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studies of Educational Programs 

After finding that a large percentage of 

prothrombin time laboratory tests were unnecessary, an 

educational program was given to an experimental group 

of house staff members at a VA hospital (Eisenberg 

1977). The 6 week program consisted of the distribution 

of the results of the study, a patient management 

conference on the subject, and distribution and posting 

of a memo. The program significantly decreased the 

number of unnecessary tests but within 9 months of the 

intervention, inappropriate utilization had returned to 

the previous level. 

A randomized study utilizing three educational 

methods (cost education, cost audits, and faculty 

review) to reduce laboratory utilization was performed 

at a university hospital (Everett, et al. 1983). The 

combination of cost-audit and cost education decreased 

test use, and the faculty staff review method resulted 

in decreased charges and numbers of tests • Passive 

methods were ineffective while active involvement of 

faculty members was effective in decreasing utilization 

and therefore costs of laboratory tests. 

A clinical pharmacist, assigned to the 

orthopedic unit of a university teaching hospital, 

failed to significantly decrease drug costs, number of 
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doses, number of courses of drug therapy, and number of 

courses of antibiotic use in a study by Herfindal, 

Bernstein, and Kishi (1983). However, the length of 

prophylactic post-operative antibiotic therapy was 

significantly lower. A limitation of the study was the 

use of another hospital as a control group. 

An educational program involving tutorials for 

physicians was used by Klein, earache, and Johannes 

(1981) to improve physician antibiotic prescribing for 

urinary tract infections in a ambulatory setting at a 

university hospital. After identifying misconceptions 

and problems with prescribing of antibiotics for urinary 

tract infections, a tutorial was given, resulting in 

improved prescribing. 

An educational program consisting of 1 to 2 

hour tutorials wi th 1 or 2 physicians was studied by 

Inui, Yourtee, and Williamson (1976). In addition to 

information concerning therapy of hypertension, 

strategies to improve compliance, based upon the Health 

Belief Model, were included. The experimental group 

estimated blood pressure control correctly more often 

and were more skeptical about their patients' 

compliance. Patients treated by physicians in the 

experimental group were found to be more knowledgeable, 

to be more compliant in taking more than 75% of pills, 



98 

and to have significantly better blood pressure control 

six months after the tutorials. 

McConnell, et ale (1982) implemented an 

educational intervention to decrease inappropriate 

prescribing of tetracycline for upper respiratory 

infections. Physician consultants visited the 

experimental group of physicians, discussing the proper 

use of antibiotics for upper respiratory condi tions. 

Prescribing of tetracycline and number of prescriptions 

decreased significantly in the experimental group. 

Educational programs were ineffective in 

decreasing use of specific laboratory tests, x-rays, 

chest x-rays, or total services in a large university 

teaching hospital (Schroeder, et ale 1984). Lecture, 

audit with feedback, and lecture with feedback were 

compared with control groups. The lack of effectiveness 

was most likely due to aiming the intervention at junior 

house staff rather than faculty and senior house staff. 

Another possible reason was that financial and 

organizational incentives were insufficient to cause 

changes in prescribing. 

A continuing education program was developed by 

the University of Michigan Arthritis center and given to 

98 primary care physicians of 6 communities in the state 

(stross and Bole 1979). Improved test scores resulted 
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from the program. Follow-up monitoring through audits 

of patient charts revealed significantly improved 

documentation of history, physical exam, and medications 

taken before the visit as well as decreased use of 

corticosteroids and increased use of physical therapy 

(stross and Bole 1980). 

A visit by physician educator was not found to 

reduce antipsychotic drug prescribing in nursing home 

patients in a study by Ray, et al. (1987). Potential 

barriers to changing prescribing were nursing staff, who 

play a part in therapeutic decisions in these settings, 

and problems with agitated patients, in whom 

antipsychotics have been found to be effective. 

stergachis, et al. (1987) assigned clinical 

pharmacists to a randomly selected cluster of family 

practice physicians in an health maintenance 

organization but was unsuccessful in decreasing use of 

expensive nonsteroidal anti-inflammatory agents. 

possible reasons for the lack of effect were 

contamination of the control group, inadequate numbers 

of physicians, insufficient duration of the study, and 

lack of specific guidelines concerning methods to be 

used in changing physician prescribing. 
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comparisons of One-to-One Educational Programs with 
Printed Material 

Educational sessions with individual physicians, 

conducted by clinical pharmacists, resulted in 

significantly decreased prescribing of drugs of 

questionable efficacy, specifically propoxyphene, 

cephalexin, and cerebral and peripheral vasodilators 

(Avorn and Soumerai, 1983). These physicians were 

compared with a control group and another group of 

physicians who received information in the form of 

mailings. Prescribing of the target drugs did not 

decrease significantly in either of the other two 

groups. Medicaid physicians (n = 435) in 4 states were 

randomly assigned to the three groups. Use of potential 

sUbstitutes was also monitored and did not increase as a 

result of the study. 

The Avorn and Soumerai (1983) study demonstrated 

the effectiveness of one-to-one interventions. In 

addition, pharmacists were shown to effectively conduct 

the educational session. Lack of effectiveness of 

printed material in changing prescribing was 

demonstrated. The study was well designed and adequately 

controlled. It provides support for the use of one-to-

one contact with physicians. 

In an editorial, Melmon and Blaschke (1983) 
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critiqued the Avorn and Soumerai (1983) study. It was 

noted that although drug costs were decreased as a 

resul t of the study, there was not necessarily an 

improvement therapeutic decisions. Al though print 

materials were not effective ·in the study, improved 

design of the materials could have increased their 

effectiveness. Melmon and Blaschke (1983) suggested 

that cost effectiveness of clinical pharmacists was not 

adequately demonstrated in the study and that physician 

educators may be optimal. It was suggested that 

classroom education of medical students and house staff 

be used to address the problem of inappropriate 

prescribing. 

Soumerai and Avorn (1986) thoroughly evaluated 

the benefits and costs associated with the one-to-one 

educational intervention of their 1983 study. 

Substitute drug prescribing was also evaluated. 

Resource costs were calculated at $56 per completed 

visit. substitute drug prescribing was not found to 

have changed significantly after the intervention, 

although use of aspirin and acetaminophen increased 

slightly (P = .17). 

Through reviewing savings associated with 

prescribing changes, it was determined that monthly net 

savings would range from $110,000 per thousand 
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physicians to $66,000 per thousand physicians when the 

effect of sUbstitution of aspirin and acetaminophen for 

propoxyphene was considered. Soumerai and Avorn (1986) 

noted that targeting only the highest level prescribers 

would have further increased the net savings associated 

with the program. Calculations from data concerning the 

relative physicians' levels of initial prescribing 

supported this assumption. 

Potential health benefits from decreased 

prescribing of the drugs in the study were also 

discussed. For example, the anti-inflammatory effect 

of aspirin would be beneficial over propoxyphene when 

used for pain resul ting from inflammatory conditions. 

In addi tion, the risks of addiction and overdose are 

lessened through substituting aspirin for propoxyphene. 

Adverse reactions from antibiotics, such as diarrhea and 

candidiasis, were avoided by decreased prescribing of 

cephalexin. 

Further study of one-to-one educational 

interventions in practices outside the Medicaid program 

was recommended. Soumerai and Avorn (1986) indicated 

that targeting the intervention to the highest cost 

prescribers could make the intervention more 

economically feasible for small health care settings. 

Substituting telephone follow-up for one-to-one follow-
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up should also be considered as a method to decrease 

costs of the program. Use of financial incentives may 

be considered in combination with the educational 

approach. 

Three educational methods were used to improve 

prescribing of antibiotics in Medicaid patients in 

Tennessee (Schaffner, et al. 1983). The state was 

divided into four sections and the three methods and a 

control group were compared. The physician educator 

visits produced large decreases in inappropriate and/or 

expensive prescribing of specific antibiotics. The 

pharmacist drug educator visit produced modest changes 

in prescribing (decreases in the number of 

prescriptions), and the mailed brochure had little 

effect. The pharmacist educator was a recent graduate. 

Only one visit was used for either educator. The change 

in prescribing was measured by comparing prescribing for 

the year before and the year after the interventions 

were performed. 

Ray, et al. (1985) examined the association of 

physicians' characteristics and receptivity with 

effectiveness of an educational intervention to improve 

antibiotic prescribing. The intervention involved a 

visit by a physician counselor. None of the demographic 

characteristics (type of practice, board certification, 
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rural practice, or time since graduation) explained a 

significant amount of variance in changes in 

prescribing. Receptivity measures (defensive manners, 

questions, perceived usefulness of the visit, keeping 

educational brochure, perception of cost as an important 

factor) were also found to be unrelated to effectiveness 

of the intervention. The data indicated that no group 

of physicians could be identified as refractory to the 

intervention. Ray, et al. (1985) concluded that when 

evaluating the effectiveness of an educational 

intervention, the target behavior of interest should be 

measured rather than measures of process or intervening 

variables. 

Soumerai and Avorn (1987) analyzed physician 

background characteristics, visit exposure, and visit 

process measures for their relationship with change in 

prescribing. Data were compiled from their 1983 study. 

None of the physician background characteristics were 

related to their changes in prescribing (age, board 

certif ication, specialty, rural practice, previous 

intensity of target drug use, Medicaid practice size, or 

nursing home practice size). Completion of follow-up 

visit, refusal of visit, and receptivity were 

significantly related to changes in prescribing, but 

exposure time and involvement were not. 
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follow-up 

reinforcement visit was important in the success of this 

educational approach. The lack of an association 

between effectiveness of the program with physician 

characteristics implied that high utilizers were not 

resistant to changes. Soumerai and Avorn (1987) noted 

that repetition was an important factor. Opportunities 

to discuss the use of the drugs and problem cases 

provided professional interaction and reinforcement for 

the prescribing changes. Since length of the visit was 

not related to the effectiveness of the educational 

program, long visits (greater than 15 minutes) were not 

necessary. 

Conclusions: The well-controlled studies 

verified the effects of educational interventions which 

were implied by the suboptimally-controlled studies. 

Twenty-two studies were incl uded in this group; 8 in 

hospitals, 4 in clinics, 3 in community practice, 3 

among Medicare sites, 2 in HMOs, 1 in a nursing home, 

and 1 using case histories. 

Printed educational information without feedback 

was tested in 6 studies but effective in only one, which 

involved case histories, not actual patients. Printed 

individual feedback of prescribing was tested in 6 

studies and found to be effective in 4 of them. 
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Feedback of group results from a survey was 

effective in two of three studies. However, these 

studies incorporated means of presenting the information 

which may have affected the results, including video 

tapes and group lectures. An audio-visual program was 

tested by itself and found to be effective. 

Group lectures were incorporated into 4 studies 

and were effective in 2 of them. One-to-one educational 

discussions were identified as effective in 5 of 6 

studies. The two studies involving clinical pharmacists 

discussing drug therapy on a general basis with 

physicians could also be considered one-to-one 

discussions, but the topics of their discussions were 

likely to be less well-controlled than those of the 

other studies. One of these was effective for some 

variables while the other was not. 

Another effective study involved medical faculty 

review of lab test ordering, with follow-up one-to-one 

discussions which included individual feedback. This 

study incorporated the additional aspect of individual 

feedback, making it slightly different from the others 

which involved one-to-one discussions. 

Generally, distribution of printed materials 

have not been as effective as one-to-one educational 
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sessions in changing prescribing, al though feedback of 

printed personal prescribing records has been effective. 

Even though one-to-one edl.\cational interventions 

have been more effective than other methods, one study 

failed to sUbstantiate this trend. A possible reason 

for this failure may have involved the way the 

information was presented during the one-to-one 

educational sessions. The use of an underlying theory 

for the development of educational interventions may 

help improve their effectiveness. 

The research of this dissertation was designed 

through proposing a model for developing one-to-one 

educational interventions. This model incorporated the 

cognitive principle of vividness. The results of this 

study could then help provide guidelines for developing 

physician educational interventions. 

Theories Pertaining to Inferential Biases 

Al though effective types of programs to change 

physician prescribing have been identified, 

consideration of the cognitive processes of decision 

making has been absent in this body of research. 

Theories of perceptual and cognitive factors involved in 

human inference and decision making should also be 

considered in developing methods to improve physicians' 

clinical judgments. Nisbett and Ross (1980) have 
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reviewed these theories and the relevant literature 

extensively. The two basic processes which people 

invoke in making decision involve knowledge structures 

and judgmental heuristics (representativeness, 

availability, and anchoring heuristics). Vividness also 

affects how information is processed, possibly through 

affecting availability. 

Knowledge structures provide the framework for 

new information as it is acquired. They are used to 

categorize and explain new information as well as to 

develop expectations about objects and events. Problems 

in judgment arise when the information is 

inappropriately assigned to a particular knowledge 

structure. Incorrect expectations are thereby adopted, 

and finally, potential responses are limited. 

The availability heuristic is used for judging 

frequency, probability, and causality. Research 

indicates that what is more readily available from 

memory is more likely to be considered to be related to 

newly acquired information. In particular, frequency 

relationships between events, probability, and causality 

are evaluated based upon what is more readily available 

from memory. 

The representativeness heuristic involves a 

similarity judgment between events or objects, for 
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example, how well a certain event "fits" with other 

events. In addition, when an event occurs, explanation 

of it often involves assigning an antecedent to it. 

Errors in judgment occur when an antecedent is 

inappropriately assigned to a consequence. This would 

occur when an event is evaluated as similar to (or 

representative of) another event. Errors occur when the 

antecedents are inappropriately assigned to events due 

to representativeness. 

The third heuristic principle is that of 

"anchoring", which asserts that the first judgment or 

decision made is resistant to change, despite the 

presence of new, conflicting information. This impedes 

inferential adjustments. The principle of anchoring and 

its relationship to clinical judgments has been studied 

(Friedlander, Phillips 1984 and Friedlander, stockman 

1983). 

Vividness is also important in cognitive 

theories of judgment and decision. Events and objects 

that are more interesting and concrete are considered 

more important and useful in decision making (Nisbett 

and Ross 1980). For this reason, Nisbett and Ross 

(1980) suggested that one-to-one recommendations are 

more influential and specific occurrences are 
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incorporated into judgments more 

statistical data summaries. 

readily than 

Applications of Cognitive Theories 
to Medical Decision Making 

These cognitive theories have been considered by 

several researchers and educators in the medical 

profession. Cebul and Beck (1985a) have been involved 

in developing a course in clinical decision making for 

third and fourth year medical students at the University 

of Pennsylvania. A portion of that course is devoted to 

these concepts. Schwartz and Griffin (1986) also have 

noted the relationship of these theories to medical 

judgment and decision making. In their book about 

clinical decision analysis Weinstein and Fineberg 

(1980a) relate three heuristic principles of 

representativeness, availability, and anchoring to 

subjective probability assessments in medicine. 

Methods, such as formal decision analysis techniques, 

were suggested as methods to avoid errors in medical 

judgments. 

Certainly the formal methodology of decision 

analysis embodies the mechanisms to avoid the 

inferential biases associated with medical judgments. 

However, as noted by Cebul and Beck (1985b), time 

limitations, complexity of patient problems, and 
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perceived uniqueness of a particular patient problem in 

actual patient care settings make formal methods 

difficult to utilize. weinstein and Fineberg (1980b) 

discuss the maj or shortcomings of the use of clinical 

decision analysis as the complexity of the clinical 

encounter, the technical features of the analysis, and 

the behavioral qualities of the decision makers. 

Inconsistencies in results of studies which 

involve implementation of methods to change physician 

prescribing practices lend support for the application 

of cogni ti ve theories to this area of research. For 

example, a single distribution of results of an audit 

have generally been ineffective in changing prescribing. 

The representativeness heuristic and vividness principle 

would predict these results because statistical values 

have indirect relationships to specific clinical 

situations. Similarly, the lack of a clinical example 

could decrease the vividness of the information and, 

therefore, make the information less likely to be 

retained. 

The success of one-to-one interventions in 

changing physician prescribing is supported by the 

implications of cognitive theories. Any direct 

interpersonal interaction is likely to promote vividness 

of the information conveyed. In addition, the potential 
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for direct application of the information is enhanced 

through this type of interaction. Avorn and Soumerai 

(1983) had their educators ask the physician to discuss 

relevant cases during their visits. This interaction 

would enhance the availability of the information for 

future use, as well as possibly increasing 

representativeness and vividness. 

Several authors have observed that feedback 

should be provided on a continual basis, include 

specific examples of the physician I s patients, and be 

provided by an authority in the particular medical 

specialty (Eisenberg, 1986). This recommendation and 

related study findings can also be examined in terms of 

cognitive theories. The feedback frequency relates to 

the availability heuristic while the need for an 

authority figure and clinical examples relate to the 

representativeness heuristic and vividness principle. 

The findings of a study by Hershey, et al. 

(1986) can also be related to cognitive theories. 

Computerized feedback concerning prescribing habits and 

therapeutic alternatives was provided monthly to medical 

residents. It was 6 months before a decrease in 

prescription charges was identified in the experimental 

group, when compared to a control group. Since 

primarily statistical information was communicated, the 
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fact that no effect occurred until late in the study may 

have been due to the lack of vividness of the 

information. However, the availability heuristic could 

help to explain the effects shown late in the study, 

since the repetitious nature of the feedback was likely 

to increase its accessibility and, therefore, its impact 

on prescribing. 

In summary, the literature concerning programs 

to change physician prescribing have not incorporated 

some of the general principles involving inferential 

biases. However, other studies in medicine have 

revealed the presence of these biases. Through 

combining these cognitive theories with a review of the 

Ii terature concerning programs to change physician 

prescribing, the need for application of the theories to 

this research has become apparent. 

was designed to SUbstantiate 

relationships. 

This dissertation 

some of these 

Research of Medical Decision Making 

Since the research in this dissertation applies 

to medicine, the review of the literature concerning 

cognitive strategies in making decisions will deal 

primarily with studies that have been done in medicine. 

These studies can be divided into three groups: (1) 

teaching decision making strategies to physicians, (2) 
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demonstration of cognitive biases in medicine, and (3) 

and use of decision rules in medicine. 

Teaching Decision Making strategies to Physicians 

Jones, Cason, and Cason (1986) evaluated the 

effect of clinic experience on cognitive knowledge. 

Although cognitive knowledge was not demonstrated to 

have improved due to clinic experience, other benefits 

may have been gained including improvements in 

interviewing, examination, and clinical problem-solving. 

Important issues in teaching clinical decision 

making have been identified (Balla and Edwards, 1986). 

Two obstacles associated with promoting the use of 

problem-solving techniques by clinicians are the 

difficulties of explaining how probability and utility 

values are estimated and the complexity of decision 

analysis. However, educators have attempted to develop 

courses in clinical decision making. 

A course in clinical decision making has been 

provided to medical students, community physicians, and 

university physicians (Cebul, et al. 1984). The 

medical students received 16 three-hour sessions and the 

physicians received 3 three-hour sessions. Through pre

test/post-test examinations involving the specific 

competencies identified by the instructors, it was shown 
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that scores improved significantly in all groups. There 

was no difference between the groups in amount of 

improvement. 

Al though the physicians expressed satisfaction 

with the course, they did not view the course as 

relevant to clinical activities. Cebul, et ale (1984) 

discussed three reasons for the perceived lack of 

relevance: (1) the diverse specialty backgrounds of the 

participants and thus difficulty imparting relevance to 

all of them, (2) ingrained decision making styles which 

are significantly dissimilar to the methods presented in 

the course, and (3) time restrictions of the course. 

Wigton, Patil, and Hoellerich (1986) compared 

two types of feedback for effects on learning clinical 

diagnostic skills by medical students. The lens model 

of decision making was used as the conceptual model for 

the study. Two groups of students were given 

computerized clinical case simulations of patients with 

urinary tract infections. One group of students 

received feedback of outcome, along with feedback of the 

student's apparent weighting of each item of clinical 

information, while the other group received only outcome 

feedback. The diagnostic skills of the first group of 

students improved much faster than the second group 

(statistical analysis was not provided). It was noted 
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that the clinical vignettes may not be the same as 

actual clinical si tuations, in which visual cues may 

affect diagnostic decisions. 

Demonstration of Cognitive Biases in Medicine 

Wallsten (1981) evaluated physician and medical 

student bias in the use of diagnostic test results, 

finding that new information was distorted in support of 

previously-determined diagnoses and rates of prevalence 

were ignored (more so by students than by physicians) in 

making diagnostic decisions. The principle of anchoring 

applied to the results concerning distortion of new 

information, while the representativeness heuristic 

could be used to explain failure to adequately utilize 

prevalence rates. Wallsten (1981) suggested that 

courses in decision analysis or on the cognitive 

processes involved in medical diagnosis be added to 

medical training and that protocols, checklists, or 

computer aids may help to avoid these cognitive biases. 

Biases in medical decision making were assessed 

by Detmer, Fryback, and Gassner (1978). In questions 

concerning hospital-, specialty-, and physician-specific 

mortality rates of certain operations: physicians 

demonstrated the following biases: insensitivity to 

sample size, gamblers' fallacy, and hindsight. Detmer, 

et al. (1978) concluded that educators and students 
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should be aware of these biases and attempt to develop 

methods to avoid them. 

Framing is an aspect of judgmental heuristics 

which has an important effect upon how decisions are 

made. The concept of framing involves how a decision 

al ternati ve is presented 0 For example, it has been 

shown that when faced with alternatives, people will 

make judgments based upon the desirability of potential 

outcomes. 

Kahneman and Tversky (1984) have related framing 

to risk aversion. Their studies have shown that efforts 

to avoid losses exceed efforts to achieve gains: 

therefore, decisions are made to maintain the status 

quo. 

The effect of message framing on attitudes, 

intentions, and behavior of breast self-examination has 

been studied by Meyerowitz and Chaiken (1987). College

aged females received no pamphlets, breast cancer 

pamphlets with a no-argument message, a gain-framed 

message, or a loss-framed message. The gain-framed 

message, containing arguments stressing the potential 

positive consequences of breast self-examination, was 

significantly less effective in changing attitudes, 

intentions, and behavior than the loss-framed message, 

which stressed the potential negative consequences. 
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Meyerowitz and Chaiken (1987) suggested that 

vividness may have contributed-to the effectiveness of 

the loss-framed pamphlet, specifically, that group of 

subj ects may have been more able to imagine the 

consequences of breast cancer. Therefore, they had more 

feelings of susceptibility. 

In a study of diagnoses of iron-deficiency 

anemia, premature conclusions were found to have been 

made by physicians (Dubeau, voytovich, and Rippey 1986). 

In 24 of 35 cases diagnostic conclusions were deemed 

unjustified. Premature conclusions were made by 

interns, residents, and attending physicians. The 

heuristic principle of anchoring is associated with 

premature conclusions. Since physicians did not adjust 

diagnoses upon further information (ferritin levels), 

anchoring was further verified and the original error 

was compounded because the true diagnosis was not 

determined. Dubeau, Voytovich, and Rippey (1986) 

suggested that the-representativeness heuristic also 

applied to these results because the finding of a low 

serum iron may have been taken to confirm (be 

representative of) iron deficiency anemia despite 

evidence of other causes. Increased awareness of these 

biases may help avoid them and their consequences. 
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The principle of anchoring and its relationship 

to clinical judgments was studied by Friedlander and 

stocJanan (1983). Judgments of prognosis and level of 

functioning from case histories and interview 

information of 2 patients were made by 46 psychologists, 

psychiatrists, and social workers. The cases were 

manipulated so that serious, pathognomic interview 

material was provided early or late in the 

presentations. Anchoring was demonstrated in the less 

serious case in that the time of presentation of the 

material was important in diagnostic decisions. For the 

more serious case, anchoring was not shown to have 

occurred. 

In another study Friedlander and Phillips (1984) 

sought to prevent framing through debiasing. The study 

sample included 73 undergraduate students. since 

anchoring biases were not identified in this group of 

subjects, the effect of debiasing could not be assessed. 

Lack of confidence in clinical assessments was offered 

as an explanation for the absence of anchoring. New 

information may be interpreted to fit into an "existing 

clinical impression" by the experienced judge. An 

inexperienced or unconfident judge may find it more 

difficult to integrate new information; therefore, more 

dramatic adjustments are made. 
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McNeil, Pauker, Sox, and Tversky (1982) studied 

the effects of various methods of presenting information 

regarding treatment alternatives for inoperable lung 

cancer. Patients, graduat:e students, and physicians 

were included as subjects, representing three levels of 

sophistication. The type of data presented affected 

treatment choices for all three groups, with surgery 

favored when life expectancy data was presented while 

radiation was favored when cumUlative probability was 

used. 

Since the type of data affected their decisions, 

problems of selecting appropriate statistics were 

identified by McNeil, et al. (1982). When the choices 

of therapy were identified as radiation versus surgery, 

surgery was chosen more frequently. When treatments 

were disguised as treatment A versus B, radiation was 

chosen more frequently. This indicated that pre

existing beliefs had more effect on treatment choice 

than statistical data. 

The effect of framing was also tested by McNeil, 

et ale (1982). When framed as probability of survival 

rather than probability of death, surgery was chosen 

more frequently in all three groups of sUbjects. Since 

physicians displayed the same biases, their advice to 

patients is likely to be biased. McNeil, et ale (1982) 
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suggested that making physicians and patients aware of 

these biases may improve the quality of medical 

decisions. 

The Use of Decision Rules in Medicine 

The application of decision rules to medical 

judgments may result in better, more cost effective 

decisions. Cebul and Poses (1986) applied statistical 

decision rules to the management of pharyngitis. Using 

medical records from 310 patients, four models were 

developed. One model was developed based upon 

discriminant analysis, one model from a branching 

algorithm, and two models based upon logistic 

regression. Two models for managing pharyngitis were 

found to be more cost-effective than actual decisions 

made by physicians. One of these models, however, may 

have resulted in an unacceptably high undertreatment 

rate (15%). The higher expenses of physician-managed 

patients were due to obtaining cultures for all patients 

and starting treatment before culture results were 

available. 

The prescribing decisions of 50 physicians 

regarding estrogen replacement for menopausal women in 

12 case descriptions were compared with decisions 

derived from a decision analytic model (Elstein, 

Holzman, Ravitch, et al 1986). The model was developed 
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through obtaining values of subjective probabilities, 

utilities, and weightings of importance of the potential 

outcomes from the same physicians. 

Although the decision analysis indicated a need 

for treatment for each patient, the majority of observed 

decisions were not to treat. Elstein, et al. (1986) 

noted risk aversion of cancer, which could be considered 

a low probability but highly undesirable outcome, may 

have resulted in the discrepancy. Another factor may 

have been that undesirable outcomes associated with 

treatment (cancer) may have been considered worse than 

those associated with inaction (fractures due to 

osteoperosis) • Although the physicians made accurate 

assessments of the probabilities of the various 

outcomes, they did not prescribe accordingly. Another 

argument was that the model was not adequately 

formulated to represent the actual decision process. 

Judgment heuristics may have been associated 

with the results of obtained by Elstein, et al. (1986). 

Anchoring could explain lack of adjustment in 

prescribing practices. Framing and vividness help to 

explain the risk avoidance behavior related to cancer in 

that it is a low probability, high risk outcome but is 

avoided for a high probability, high risk outcome 

(osteoperosis). Since cancer is such a dreaded, 
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devastating disease, it was avoided in favor of a less 

repugnant disease, osteoperosis, which is more insidious 

but just as deadly. 

The application of three cognitive theories 

(information processing, social judgment, and decision 

analysis) to medical decision making has been described 

and reviewed (Elstein, Holmes, Ravitch, et ale 1983). 

Information processing studies are directed at 

understanding the decision process of physicians, rather 

than developing methods to improve judgment. Social 

judgment theory can be used to offer suggestions for 

improvement, but may not be able to identify important 

variables which are not incorporated by the decision 

maker. Decision theory was deemed too complex for 

routine decision making, and may be biased since utility 

estimations are subjective and personal. 

Elstein, et ale (1983) outl ined two external 

validity criticisms associated with the use of simulated 

patients or written case presentations in scientific 

research. First, certain, important variables in 

clinical practice can not be included in them. Examples 

are time constraints and patient's appearance. Second, 

the fact that the subjects know they are participating 

in a study may affect their responses. 
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Hershey and Baron (1987) discussed the 

application of expected utility theory to medical 

decisions, noting that studies have shown observed 

decisions to vary from expected decisions. Several 

explanations for the results were offered including 

errors of omission versus commission (doing nothing is 

better than potentially doing harm), regret (a bad 

outcome is more salient and therefore more important to 

avoid), problems with eliciting utility measurements 

which could be affected by biases, and ambiguity (people 

avoid taking risks when probabilities are unknown or 

ambiguous). Hershey and Baron (1987) recommended that 

field studies be done to determine actual prevalence of 

bias in realistic settings, that interviews and protocol 

data be used to analyze reasoning processes, and that 

studies be done of efforts to decrease biases and 

outcomes of those efforts be studied. 

Beach, Barnes, and Christensen-Szalanski (1986) 

developed a model of judgmental forecasting which takes 

into account the repertoire of forecasting strategies 

that the subjects bring into experiments involving 

inference and judgment. Task interpretations were also 

included in the model. Since many of the experiments 

have involved difficult tasks or complicated 

information, some inferential errors may have been due 
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In addition, 

motivating factors in experiments may be such that 

accurate decisions are not elicited; therefore, 

motivation was another factor of the model. Since the 

experimenters' expectations of the appropriate 

forecasting strategies affect their interpretation of 

the results, it was suggested that problems with 

judgment and inference may have been partially due to 

the experimenters' interpretations. 

Conclusions: The cognitive theories have been 

applied in research concerning medical decision making. 

Errors in medical judgments which relate to cognitive 

heuristics have been demonstrated. Efforts have been 

made to train physicians in avoiding these biases. In 

addition, researchers have examined the development of 

decision rules to guide and therefore improve physician 

decisions. The research of this dissertation was 

developed to utilize one of these cognitive theories in 

formulating an physician educational intervention. 

Implications from the Persuasion Literature 

Since the research of this dissertation was 

concerned with influencing physician decisions, some of 

the implications from the research involving persuasion 

were applicable. The following is a brief review of 

this literature. An overview of persuasion theories is 
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followed by a review of specific research pertinent to 

this dissertation. 

overview of Persuasion Theories 

The various theories of persuasion were 

summarized by Shelby (1986). Practical implications of 

these theories to business communication were also 

provided. concepts described by Shelby (1986) are 

re-examined at this juncture to provide an overview of 

persuasion theories. 

The macro-perspective of persuasion research 

encompasses the goals of persuasion, the process of 

persuasion, and centrality of attitude. Shelby (1986) 

noted three potential goals of persuasion: response

change, response-reinforcing, and response-shaping. 

Research on the process of persuasion has recently been 

focused on how message receivers manipulate the 

information provided. The centrality of attitude issue 

involves predisposition or readiness to respond to 

persuasion. 

The micro-perspective of persuasion research 

involves several theories used to explain behavioral 

influence (Shelby 1986). The theories can be 

categorized into four groups based upon their underlying 
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models: the learning approach, consistency theory 

approach, perceptual approach, and functional approach. 

Learning approach models can be divided into 

three types (Shelby 1986). The information processing 

model focuses on the source's message and its 

relationship to the receiver's response. Two stages of 

response have been described, acceptance (involving 

attention and comprehension) and yielding (retention and 

action) . The effectiveness of various types of 

persuasive messages are hypothesized to be affected by 

the stage of response. 

A second type of learning approach model is the 

cognitive response model. The basic concept in this 

model is that receiver response and self-generated 

messages are the most important. The theory of 

inoculation falls into this category. Inoculation 

theory suggests that a weak argument will result in the 

formation of opinions by the receiver which impede the 

effectiveness of stronger, subsequent arguments (Shelby 

1986). 

Social exchange theory comprises the third type 

of learning approach model. In focusing on the 

interaction between the source and receiver, this theory 

posi ts that both the message sender and receiver have 

costs and rewards in the process of persuasion. After 
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rejecting an initial request, the receiver may feel 

obligated to accept a smaller, follow-up request (Shelby 

1986). 

Research on learning approach models has 

involved identifying characteristics in the message 

source, the message, the message channel, and the 

receiver which make persuasion more effective. Power, 

credibility, and attractiveness are message source 

variables which have been found to be important. The 

message variable of type of appeal (motive, reward, or 

emotional) may be receiver-specific. Evidence seems to 

be more important if the source has low credibility. In 

addition, new information may be more persuasive than 

familiar information. Research on message channel has 

indicated that visual and oral presentations are more 

effective than printed material. Personality traits, 

involvement with the issue, and initial attitudes of 

message receivers have been shown to affect 

persuasiveness. 

The consistency theory approach to persuasion 

involves the relationship between the stimulus and the 

receiver's frame of reference. Having it's roots in 

dissonance theory, consistency theory postulates that an 

imbalance in the persuasion situation is more likely to 

produce change. For example if the source and receiver 
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like each other, but disagree on the message, the 

receiver may be more inclined to change his position, 

thereby achieving balance (Shelby 1986). 

The. perceptual approach invol ves the study of 

factors that affect how receivers perceive messages. 

This area of persuasion research suggests that message 

receivers do not necessarily respond to message cues 

themsel ves but to what they perceive the message to 

mean. 

The fourth approach to persuasion discussed by 

Shelby (1986) is functional theory. According to this 

theory, the desired persuasive effect must be relevant 

to the receiver's needs in order to be effective. 

Therefore, persuasion may best take place through 

linking the persuader's goals with the receiver's needs. 

Theories of persuasion apply to this research in 

that the educational session can be considered a type of 

persuasion effort. The learning approaches to 

persuasion theory were probably the most helpful in 

designing the educational intervention. Al though 

consistency, perceptual, and functional theories provide 

insight into potential effectiveness, manipulations 

involving these theories would be difficult to institute 

or measure in a brief educational session. 
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The cognitive response model of persuasion 

directly related the principle of vividness, which was a 

central issue in the research of this dissertation. 

since a vivid message was hypothesized to invoke a 

clearer and more salient image of the educational 

intervention, it was thought to be more likely to result 

in self-generated messages. Therefore it was 

hypothesized to be more effective in changing 

prescribing decisions than more general information. 

other issues of the learning approach to 

persuasion which provide rationale for the design of the 

educational intervention utilized in this dissertation 

involved the message and the message channel. Case 

studies were used in the more vivid interventions and, 

therefore, were postulated to be more effective since 

they may provide evidence and new information to 

physicians. The importance of using case studies was 

due in part to the use of a pharmacist for the 

intervention since a pharmacist may have been considered 

by the physician to have low credibility. The 

persuasiveness of a personal educational intervention 

conformed with research on message channel which has 

indicated that visual and oral presentations are more 

effective than printed material. 
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Although power, credibility, and attractiveness 

are message source variables which have been found to be 

important, these variables could not be manipulated 

other than through introduction, which involved stating 

that the medical director participated in the 

development of the program. It was not feasible to 

measure personality traits, involvement with the issue, 

and initial attitudes of message receivers and in any 

case these variables could not be manipulated in this 

study. 

Specific Research in Persuasion Pertinent 
to This Dissertation 

The persuasion research pertinent to this 

dissertation involved the studies of message, source, 

and receiver variables. Most researchers have examined 

at least two of these factors simultaneously. 

Jaccard (1981) outlined most of the research 

relating to persuasion, noting that many conflicting 

resul ts have been found. He proposed two general 

directions for theories on persuasion, a theory of 

acceptance of assertions and a theory of complex 

messages. It was suggested that the theory of 

acceptance of assertions must first be developed and 

researched which would then provide the foundation for 

building a more elaborate theory of complex messages. 
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In studying the theory of acceptance of 

assertions, Jaccard (1981) identified three variables 

which have been suggested as the determinants of belief 

change; discrepancy of the source's posi tion from the 

individual's own opinion, confidence that an individual 

has in his or her own opinion, and confidence that an 

individual has in the source. He found ·that little 

belief change occurred when the person's confidence in 

their own beliefs exceeded their confidence in the 

source, regardless of discrepancy. When the confidence 

in the source exceeded the subject's own confidence more 

belief change occurred, with greater discrepancies 

resulting in larger belief changes. The model of these 

three variables for the theory of acceptance of 

assertions was shown to account for 73.6% to 76.3% of 

the variance, depending on the test used. 

Heesacker, Petty, and Cacioppo (1983) studied 

the relationship between source credibility and message

relevant thinking in two personality types. For field 

independent people, who were categorized as hypothesis-

testing, participant learners; 

not related to attitude change. 

source credibility was 

Field dependent people, 

who were categorized as passive, intuitive, spectator 

learners; exhibi ted differential persuasion to strong 

versus weak arguments only when source credibility was 
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high. Heesacker, et al. (1983) concluded that for field 

dependent people, the enhancement of source credibility 

produced increased message scrutiny. This increased 

information processing then paralleled that of field 

independent people. 

In the research of this dissertation it was not 

possible to categorize the physicians by type of 

learner. However the results from the studies by 

Heesacker, et al. (1983) and Jaccard (1981) implied that 

source credibility was important in enhancing the 

information processing strategies by certain groups of 

people. Therefore, part of the introduction in the 

educational interventions included reference to source 

of the information. 

The effects of type of message have been studied 

by persuasion researchers. Wood (1982) studied the 

relationship between retrieval of attitude-relevant 

information from memory and opinion changes due to 

persuasion. Subj ects who listed more behaviors and 

attitudes counter to the persuasive argument were less 

likely to change their opinions. This indicated that 

atti tude-relevant information was used to assess how 

favorable they were to the change in opinion. Wood 

(1982) suggested that from an information processing 
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perspective, retrieval of attitude-relevant information 

can be considered a cognitive mediator of involvement. 

Wood, Kallgren, and Preisler (1985) found a 

relationship between effects of persuasion and retrieval 

of attitude-relevant information from memory. When 

subjects were able to retrieve attitude-relevant beliefs 

from memory, they were better able to evaluate the 

validity of the message provided. In this group of 

subjects high quality arguments were more persuasive 

than low quality arguments. Subjects who retrieved 

fewer attitude-relevant beliefs were less able to 

differentiate high and low quality messages and relied 

upon a more superficial analysis of persuasion cues, 

specifically message length. Persuasion was not related 

to quality of the argument but was related to message 

length for these subj ects, longer messages were more 

persuasive. The results suggested that high retrieval 

subjects used a more detailed analysis of the message to 

determine validity. Wood, et ale (1985) concluded that 

the effect of involvement on opinion change may be 

related to information-processing mediators including 

extent of thought and degree of access to relevant 

information. 

The relationship of quantitative information to 

the number of cognitive responses in persuasion was 
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After 

providing persuasive messages by experts and nonexperts 

in quantitative versus nonquantitative manners, 

cognitive responses to the messages were measured. 

Quantitative information was found to result in 

increasing reliance on peripheral cues, such as source 

perceptions. Non-quantitative information resulted in 

more cognitive responses, therefore more processing 

strategies. Yalch and Elmore-Yalch (1984) noted that 

reliance upon quantitative information by low 

credibility sources may be less effective. Cognitive 

conservation and cognitive resource limitation were 

suggested as causes of the results, since quantitative 

information may be more difficult to interpret and 

understand. 

These results suggest that more vivid 

information, involving case studies, may be more 

effective in changing prescribing practices than 

statistical information alone, since more cognitive 

responses are likely to be invoked. Since a pharmacist 

may not be viewed as a high credibility source by the 

physicians, this effect may be more pronounced in this 

research. 

The use of case studies to provide more vivid 

information may invoke more information processing 
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strategies than statistical information. Both types of 

educational sessions in the research for this 

dissertation were designed to be provided in 15 minutes. 

since more cognitive strategies have been elicited by 

providing case studies, the more vivid session was 

postulated to be more effective in changing attitudes 

and prescribing practices. 

The Elaboration Likelihood Model of persuasion, 

which was developed by Petty and Cacioppo (1986), 

brought together some of these various concepts of 

persuasion. The model postulates that there are two 

"routes" to persuasion, a central route and a peripheral 

route. If there is no motivation or ability to process 

the information, there is greater dependence on 

peripheral cues in determining persuasion. When 

cognitive processing occurs, the nature of the 

processing, (whether favorable, unfavorable, or neutral 

thoughts predominate) determines whether there is a 

cognitive structure change. If neutral thoughts 

predominate, peripheral cues are again utilized. A 

cogni ti ve structure change involves the adoption and 

memory of new cognitions and different responses 

becoming more salient than previously. Persuasive 

communication which results in central processing is 

necessary to result in a central attitude change 
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(whether favorable or unfavorable). However, when a 

central attitude change occurs, it is more likely to be 

resistant to change and is more predictive of behavior. 

Conclusions: In interpreting studies involving 

efforts to change physician prescribing, persuasion 

theories may be helpful. For certain physicians, a 

pharmacist may not be considered as credible a source as 

another physician. Therefore, if a physician has a 

strong opinion concerning the use of a lab test or a 

prescribing practice, it may be more difficult for a 

pharmacist to change the physician's opinion than for 

another physician. 

This may explain the difference in effectiveness 

of pharmacists found by Avorn and Soumerai (1983) and 

Schaffner, et ale (1983). First, younger, less 

experienced pharmacists were used by Schaffner, et a1. 

(1983), therefore physicians may have had less 

confidence in them. Secondly, the problems studied by 

Avorn and Soumerai (1983) involved specific drugs, 

whereas the problems studied by Schaffner, et a1. (1983) 

were somewhat more general and complex, involving 

antibiotic prescribing. The physicians in the 

Schaffner, et a1. (1983) study may have been more 

confident in their peer's (physician educator's) 

opinions than in the pharmacist's opinions. 
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The Vividness Principle 

Vividness has been identified as a factor which 

affects how information is processed. Nisbett and Ross 

(1980) suggested that information which is more vivid 

has a disproportionate influence on judgments. 

Vividness has generally been linked to a,vailability, 

that is, information which is more vivid becomes more 

readily available from memory and, therefore, affects 

the interpretation of new information. Vividness has 

been researched primarily in the the persuasion 

literature. Literature involving vividness can be 

divided into two types, overviews of theories related to 

vividness and studies of the vividness effect. 

overviews of Theories Related to Vividness 

Taylor and Thompson (1982) reviewed the research 

of vividness, obtaining results of both published and 

unpublished reports. They evaluated methodological 

flaws in these studies and proposed several theories to 

explain the results. 

Although many of the studies have not 

demonstrated significant vividness effects, they found 

the use of case studies to be the most effective way of 

demonstrating a vividness effect. Taylor and Thompson 

(1982), however, attributed some of this effect to the 
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fact that comparisons were made to statistical data and 

the results may reflect lack of proper use of 

statistical data rather than an actual vividness effect. 

Taylor and Thompson (1982) concluded that much 

of the unsupporting research was flawed due to lack of 
-. 

adequate operationalization of vividness and potential 

competing hypotheses. The theory that vividness can 

only be demonstrated in conditions of differential 

attention was proposed. since laboratory research 

results in focused attention, variations due to 

vividness are hard to identify. Taylor and Thompson 

(1982) recommended that in studying vividness, effort 

should be made to more closely simulate real world 

situations in which competition occurs between various 

sources of information. 

Causal modeling has been used to determine if 

the availability heuristic can explain vividness effects 

(Shedler and Manis 1986). Through two experiments the 

relationships of availability and vividness to memory 

and judgment were examined. Availability was defined 

and measured as memory. Vividness directly affected 

judgment and memory, but since memory was not 

significantly correlated with judgment, vividness was 

not inferred to be directly related to availabili ty. 

Vividness, by itself, was shown to have a significant 
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impact on judgment. Shedler and Manis (1986) added that 

presenting a two-sided message may be important in 

revealing the effect of vividness. 

may be sufficiently effective 

vividness. 

A one-sided message 

without employing 

An availability-valence hypothesis has been 

proposed to explain the effects of vividness (Kisiel ius 

and Sternthal 1986). The hypothesis is based upon a 

current view of memory operation, which suggests that 

atti tudinal judgments depend on the favorableness of 

information accessible in memory. cognitive elaboration 

was implicated .. in the process by which vividness 

manipulations affect judgments." Therefore factors 

which affect cognitive elaboration, such as relevance of 

the extracommunication information, rate of information 

presentation, and difficulty of the message, also alter 

the impact of vividness manipulations. In addition, 

favorableness of the cognitive elaboration affects the 

resulting judgments. 

Through reviewing the literature of studies of 

the vividness effect, Kisielius and Sternthal (1986) 

used the availability-valence hypothesis to explain 

conflicting results, concluding that the effect of 

vividness manipulations on attitudes depends upon the 

extent of cognitive elaboration. Persuasive 
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communication effects which are mediated by cognitive 

elaboration were also related to this hypothesis. 

certain types of persuasive messages (more vivid) may 

invoke more cognitive elaboration and therefore be more 

likely to cause a change in attitude, depending upon the 

favorableness of the elaborations. 

To include the implications of this theory in 

this dissertation, a highly relevant case studies was 

used to provide vividness. The case studies were 

predicted to result in cogni ti ve elaboration and, 

therefore, result in greater changes in prescribing. 

studies of the Vividness Effect 

Rook (1986) studied the effects of vividness on 

the preventative health attitudes, behavioral intention, 

and behavior of premenopausal and postmenopausal women. 

written information about osteoperosis was provided to 

80 females. Case histories were used to provide vivid 

information while the abstract information referenced 

women in general. Young women who received more vivid 

information rated the material more persuasive and felt 

that osteoperosis was more serious than young women who 

received abstract information. These effects were not 

found in older women. Although both younger and older 

women perceived that the vivid version had more impact 

on their exercise and calcium intake practices, actual 
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behavior was not significantly different between the 

vivid and abstract version. Rook (1986) noted that the 

presentation of vivid information may be more important 

to those who are less likely to perceive a risk. The 

inconsistency between atti tudes and behavior may have 

been related to the short time period (6 we~ks) between 

material distribution and measurement of behavior or the 

fact that health behaviors are resistant to change. 

Shedler and Manis (1986) studied vividness 

effects. Vividness significantly affected judgments and 

recall in their research, which involved college 

students listening to information concerning a woman and 

her son and making judgments concerning her fitness as a 

parent. They also tested a, causal model for the 

vividness effects, which involved the availability 

heuristic. Since vividness affected judgment directly 

instead of affecting judgment through changing memory, 

Shedler and Manis (1986) concluded'that the causal model 

involving the availability heuristic (as an explanation 

for vividness effects) was not supported. A second 

experiment verified these results. It was also 

suggested that vividness effects may be more prominent 

with two-sided messages than with one-sided messages. 

Al though contrary to the recommendation by 

Shedler and Manis (1986), a one-sided message was 
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presented in this research, since case studies were more 

likely to demonstrate a vividness effect and were 

effective in the Rook (1986) study in the one-sided 

format. In addition, the presentation of two-sided 

messages would have been resisted by the HMO 

administrators. 

Reyes, Thompson, and Bower (1980) used a 

vividness approach to increase the availability of 

arguments, which subsequently affected judgments in a 

mock jury decision. Fifty-four psychology students 

participated in the study. They were given one of four 

written versions of a drunk driving court case. The 

four versions were good or bad defendant conditions (a 

veterinarian versus a long shoreman) crossed with pallid 

defense and vivid prosecution argument or vivid defense 

and pallid prosecution arguments. At the end of the 

session, the subjects were asked to rate the importance 

of the various arguments, to rate the degree of 

drunkenness, and to render judgment of guilt or 

innocence. After 48 hours the subjects were asked to 

I ist as many arguments as could be remembered and to 

again rate the defendant's guilt or innocence. 

There was no difference between treatment groups 

in the total number of arguments recalled in the second 

session. However, the subjects recalled significantly 
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more of the vivid arguments. They also recalled a 

disproportionate number of arguments that were 

incongruent with the defendant conditions. For 

immediate judgments there was no effect found for 

vividness but for delayed judgments a vividness effect 

was found, with more guilty judgments for vivid 

prosecution arguments than for the vivid defense 

arguments. Finally, the perceived strength of the 

arguments were not affected by vividness, indicating 

that vividness affected judgments primarily through 

memory rather than affecting evidentiary weight. 

Reyes, Thompson, and Bower (1980) suggested that 

vivid or incongruent information may serve as cues which 

facilitate the retrieval of further idea-s. The fact 

that most arguments were readily remembered immediately 

after the first session explained the delay in the 

vividness effects. Taking into account the perceived 

importance of the arguments further explained the 

judgments rendered. This finding indicated that 

judgments were affected by the extent that subjects were 

likely to rate recalled arguments as more important. 

since these results indicated that vividness 

effects are stronger after a delay, the follow-up 

questionnaire for the pilot study of this dissertation's 
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research was provided three days after the intervention 

rather than immediately. 

Kisielius and Sternthal (1984) also found 

significant vividness effects. Subjects (90 

undergraduate and graduate students) were shown pages 

from booklets containing statements advocating a new 

shampoo. Vividness was provided to half of the subjects 

in the form of drawings accompanying the statements. An 

instruction variable was also included, with half of 

each group requested to construct a mental picture or 

image of the information. Subjects were then asked to 

rate the shampoo for the various qualities. 

It was found that vividness decreased the 

favorableness of the product when no instructions were 

given, but had no effect when instructions were given 

because favorableness was decreased by instructions 

alone. Kisielius and Sternthal (1984) concluded that 

pictures and instructions both enhanced the availability 

of relatively unfavorable information, thereby 

inhibiting persuasion. These results provided support 

for the availability-valence hypothesis of vividness, as 

described above, which indicates that vividness effects 

are mediated by attitudes towards the persuasive 

message. 
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In a follow-up study, Kiesielius and Sternthal 

(1984) increased the speed of presentation of the pages 

in the booklet. Since drawings had less of a negative 

effect on judgments for shorter viewing times, cognitive 

elaboration was used to explain the vividness effects. 

When inadequate time to elaborate on the pictures was 

provided, there were fewer negative thoughts generated. 

Time did not affect the "verbal statements-only" group 

because relatively little cognitive elaboration was 

needed for processing written messages (Kiesielius and 

Sternthal 1984). Limited cognitive resources were 

suggested as the reason why image instructions did not 

further decrease favorableness in the subjects who were 

given drawings. 

Conclusions: These studies provided support for 

use of vividness in persuasive interventions. They also 

disclosed some important factors to consider when 

developing and testing vivid interventions. 

Specifically, differences in effectiveness may not be 

identified immediately, underlying attitudes toward the 

message may affect the outcome, and internally-generated 

messages mediate the vividness effects. These factors 

affected the study design of this dissertation in that 

the questionnaire of the pilot study was given three 

days after the interventions and attempts were made to 
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measure underlying attitudes about prescribing. In 

addition these studies provided theoretical explanations 

for vividness effects. 

Al though no theories by Avorn and Soumerai 

(1983) were advanced, the principle of vividness, 

representativeness heuristic, and availability heuristic 

may help to explain the results. Since educators were 

instructed to ask physicians for examples of patients 

who are prescribed the target drugs and to relate 

problems experienced, the information provided was 

likely to become more representative of the physicians' 

experiences. The one-to-one nature of the intervention 

made it more vivid and this may have made the 

information more available when actual prescribing 

situations occurred. 

Measurement Issues 

A theoretical model used in measuring the effect 

of this educational intervention in the pilot study was 

the Fishbein behavioral intention model. 

The Fishbein behavioral intention model (Ajzen 

and Fishbein, 1980) was employed in designing the 

questionnaire used to measure the effect of the 

intervention. According to this model, measurements of 

the attitude toward the act and subjective norms can be 

used to predict intention to act. After providing a 
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brief case history, pharmacy students were asked how 

they would prescribe for the particular patient, given 

various indications. In addition, attitudes toward 

prescribing the various drugs were assessed. 

Comparisons of the intention to prescribe in a 

particular manner were made between the control and the 

two experimental groups. The two interventions were 

also compared for their relative effects on attitudes 

toward certain prescribing practices. Measuring the 

effects of the interventions in a pilot study helped to 

evaluate the effectiveness of the intervention and 

allowed for refinement of the intervention. 

A Theoretical Model of Methods 
to Influence Prescribing 

The literature reviewed in this chapter has been 

obtained from four sources. First, medical literature 

was reviewed for prescribing models and programs 

developed and evaluated to change physician prescribing. 

Second, the literature involving cognitive theories was 

incorporated. It provided insight concerning how 

decisions are made. Next, the persuasion literature was 

included because programs to change prescribing can be 

affected by persuasive techniques. Finally, measurement 

issues involving the theory of reasoned action was 

proposed as a method of measuring changes in attitudes 
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and intentions to prescribe. This section brings 

together the information provided from these sources 

into a theoretical model. Then, the model is collapsed 

into a specific model which incorporates the issues 

pertinent to this dissertation's research. 

Figure 1 displays an overview of the literature 

reviewed in this chapter. Methods of influencing 

prescribing and factors that affect prescribing are 

shown as two types, direct external and indirect 

external. Direct external methods and factors include 

programs which restrict prescribing or in some other way 

affect prescribing directly. Indirect external methods 

cannot directly influence prescribing but can only cause 

changes in prescribing through changing the thought 

process which results in the physician's drug decision. 

This thought process has been labeled "internal 

processing" in Figure 1. The most important difference 

between these methods of changing prescribing is that if 

the direct methods are lessened or ceased, they will no 

longer affect prescribing. Indirect methods, however, 

may continue to influence prescribing after the programs 

have ceased because the internal processing that is set 

in motion by the method will persist. 

The next area of interest is persuasion. The 

three persuasion factors, message, source, and receiver 
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affect the relationship between indirect external 

methods and internal processing. For example, the way 

the educational message is provided affects whether and 

to what extent internal processing occurs. Also, if the 

source of the information is not considered credible, 

the message's effect will be attenuated. Finally, the 

receiver can resist the message. 

Internal processing is affected by the cognitive 

heuristic principles. 

If the information 

At this point biases may occur. 

is incorrectly classified or 

evaluated, inaccurate inferences may result. The 

biases, which were described in the literature, are 

listed in Figure 1. These biases can then affect the 

processes of cognition, memory, evaluation, and 

elaboration. 

During internal processing, attitudes toward 

prescribing in a specific manner are formed. In 

addition, the subjective norms are affected. According 

to the theory developed by Ajzen and Fishbein (1980) the 

subj ecti ve norms and attitudes toward the acts affect 

the intention to perform in a certain manner (behavioral 

intention). The behavioral intention then affects the 

actual behavior, which in this case is the act of 

writing a prescription. In the model shown in Figure 1, 

the physician's drug decision is included to indicate 
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that the relationship between behavioral intention and 

the prescription is mediated by an actual decision. 

The physician's actual drug decision is affected 

by two factors. The direct external factors can result 

in a change in a decision contrary to the behavioral 

intention. An example of this would be the case where a 

drug salesman had convinced a physician to·prescribe a 

new antibiotic, but when the physician considered using 

it, it was not available on the formulary. The other 

area of interest is the patient, who affects prescribing 

by the symptoms he/she presents, and the physician must 

make the decision of diagnosis. Psychosocial factors 

involving interactions between the patient and physician 

affect the patient, the physician's diagnosis, and the 

physician's drug decision. In addition, the patient can 

directly affect the physician's decision through 

requests and through feedback concerning effectiveness 

of previous treatments. 

Figure 2 displays the specific principles 

considered in the research of this dissertation. A 

single, indirect external method was studied, a one-to

one educational discussion. Two types of messages were 

evaluated, a vivid intervention, involving case studies, 

and a non-vivid intervention, involving statistical 

information. Since vivid messages were postulated to 
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result in increased availability, memory, and 

elaboration, the vivid intervention was expected to have 

more effect on changing prescribing practices. 

Dependent variables for the pilot study were 

behavioral intention to prescribe for a specific case 

history. To more fully evaluate the effects of the 

interventions, measures of attitudes toward prescribing 

the various treatments were also measured. 

Conclusions 

This chapter presented a review of the 

literature pertinent to this dissertation research. 

Important literature areas were problems with 

prescribing, models of prescribing, programs ini tiated 

to change prescribing, cognitive and d.ecision theories, 

research that has been performed relating cognitive 

theories to medical practice, persuasion theories, use 

of vividness in persuasion, and measurement issues. 

Through combining principles developed in this 

literature review, a model for prescribing was developed 

and described. 
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CHAPTER 3 

METHODOLOGY 

This research was perfo~med to evaluate the 

effect of an educational program on drug prescribing in 

a health maintenance organization. Two one-to-one 

educational discussions were studied, an intervention 

which included a patient case scenarios and one that 

included statistical information of a drug use review. 

Changes in prescribing resulting from the interventions 

were measured in terms of inappropriate use of the drugs 

and costs of inappropriate use. 

study sites 

cigna Heal thplan of Tucson, Arizona agreed to 

participate in this research. Cigna was a staff model 

health maintenance organization. There were 4 

outpatient clinic centers, with a total of 25 urgent 

care, family practice, and internal medicine physicians 

and three nurse practitioners. 

Subject Selection 

Twenty-one urgent care, family practice, and 

internal medicine physicians were included in this 
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study, as well as three physician extenders (one nurse 

practitioner and two physician assistants), resulting in 

a total sample of 24 practitioners. This group was 

selected because they: (1) were more likely to encounter 

patients in whom the drugs studied might be appropriate, 

(2) encounter a greater number of enrollees each month, 

and (3) prescribe the greatest number prescriptions per 

month. 

Specialists were not included because they: (1) 

encounter fewer patients per month, 

patient populations which present 

(2) have selected 

more treatment 

ambiguities, and (3) non-gastrointestinal specialists 

are not as likely to prescribe the drugs studied. 

In order to decrease the possibility of 

contamination of the control and experimental groups, 

one clinic site was chosen to serve as the control 

group. The two treatments were randomly assigned to the 

remaining practitioners. If practitioners at the same 

site had been assigned to both control and experimental 

groups, they may have discussed the interventions, 

resulting in contamination of the control group. 

Selection of the Problem 

A prescribing problem which was identified by 

the Director of Pharmacy and Medical Director of the 

heal th maintenance organization (HMO) was studied 
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because: (1) an arbitrary problem, chosen by the 

researcher, may not have been common in the particular 

HMO studied, (2) participation with the study would have 

been difficult to elicit if the HMO did not consider the 

prescribing problem to be important, and (3) the HMO 

administrator's interest in the research was piqued by 

allowing them to have input into problem selection. 

The problem identified by the Cigna Healthplan's 

Medical Director and Director of Pharmacy was overuse, 

incorrect dosing, and excessive duration of therapy of 

anti-ulcer therapies (cimetidine, ranitidine, and 

sucralfate) • Since the prescribing of anti-ulcer 

therapies can be evaluated as appropriate or 

inappropriate, it was considered a quality of care 

issue. costs were however important due to the 

high costs of inappropriate use. 

Development of the Interventions 

The method of one-to-one educational 

presentation was selected for this study because it has 

been identified as effective in several studies. The 

techniques of providing the educational intervention 

were developed through consideration of cognitive 

theories involving heuristics and biases, specifically 

the principle of vividness. 
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Through comparing a vivid intervention, which 

included a case scenario, to a non-vivid intervention, 

which included primarily statistical information 

concerning the results of a drug use review, the need 

for inclusion of case scenarios in physician educational 

interventions was evaluated. The non-vivid intervention 

is displayed in Appendix A. The vivid intervention is 

shown in Appendix B. 

The content of the interventions was developed 

through review of drug package inserts and general 

information about the drugs (Moran, 

1983, Sax 1987). In addition, 

Watson, and Russo 

clinical pharmacy 

educators and physicians were consulted. preliminary, 

printed copies of the interventions were distributed to 

some of the University of Arizona's College of Pharmacy 

clinical pharmacy and pharmacy administration faculty. 

These interventions were also presented to physicians 

who would not be participating in the final study. 

Appropriate changes were then incorporated, resulting in 

the interventions shown in Appendices A and B. 

The case scenarios included in the vivid 

interventions were developed through adapting case 

studies available in the medical literature (Moran, 

Watson, and Russo 1983). These case scenarios were 

further discussed and refined through discussion with a 
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clinical pharmacy educator and through presentations to 

non-participating physicians, during the pilot study. 

The interventions were carefully rehearsed so 

that they were administered as uniformly as possible. 

They were read during the interventions rather than 

recited from memory. The interventions were designed to 

be equal in length and to provide the same important 

factual information. To attain equality in length, 

relevant, but immaterial information involving side 

effects of the drugs was added to the non-vivid 

interventions. The individual interventions required 

about 10 minutes. 

At the end of each intervention the researcher 

asked if there were any further questions and thanked 

the practitioner. A 3 inch by 5 inch card displaying 

the appropriate indications, doses, and durations for 

these drugs was then given to the practitioners 

(Appendix C). Impressions concerning the receptiveness 

and attentiveness of the practitioner, as well as time, 

interruptions, and unusual circumstances were recorded 

by the researcher at the end of each intervention, 

through completion of the post-intervention form 

(Appendix D). 
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study Design 

As previously noted, one clinic site was chosen 

for the control group. The interventions were then 

randomly assigned the remainder of the practitioners. 

However, one physician extender was assigned to each of 

the three groups and their physician overseer was 

assigned to that group also. One intervention group 

received the more vivid interventions, with case 

scenarios (Appendix B) while the other intervention 

group received statistical information of a drug use 

review (Appendix A). 

Through the assistance of the medical director, 

an appointment for provision of the one-to-one 

educational interventions was made with each physician 

and physician extender in the intervention groups. The 

interventions were accomplished between May 18, 1988 and 

May 27, 1988. No appointments were missed. 

Data Collection 

The data for the study consisted of actual 

prescribing data and educator evaluations of the 

practitioner response to the intervention. Prescribing 

data were collected for all practitioners during the 

month before the intervention (April 1988) and for two 

months after the intervention (June and July 1988). 

Actual prescribing data were collected in the 



161 

following manner. Prescription records were reviewed, 

noting each new prescription for the drugs involved in 

the study (cimetidine, ranitidine, and sucralfate). 

From each new prescription the patient's name, patient's 

medical record number, drug, dosage, number of tablets, 

number of refills, date, and practitioner's name were 

obtained and listed on the Prescription Data Collection 

Form (Appendix E). Medical records were also consulted 

to determine the specific diagnosis associated with the 

prescription. 

Cost values consisted of costs of prescriptions 

in the two drug classes. These values were obtained 

from the prescription records. For drugs which had 

price increases in the 2 post-intervention months, 

prices were adjusted to the pre-intervention prices. 

certain cost values were adjusted by the number 

of enrollee patient visits performed by each 

practitioner during the month. This adjustment helped 

to assure that changes in prescribing rates due to 

changes in patient visits were controlled for in the 

analysis. Number of patient visits was obtained from 

the records maintained by Cigna Healthplan. 
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Development of criteria for Evaluating Drug Therapy 

The criteria for evaluating drug therapy were 

formulated through a two stage 'process: (1) development 

of initial guidelines and (2) incorporation of feedback 

from medical authorities. Ini tial criteria were 

developed through consulting earlier research concerning 

the prescribing of these agents (Mead and McGhan 1987, 

Gee, et ale 1979, Schade and Donaldson 1981, Ulaszek, et 

ale 1984) and other medical literature on the 3ubject, 

including the package insert, the American Hospital 

Formulary Service of Drug Information 86, Moran, Watson, 

and Russo (1983), and Sax (1987). 

These criteria were further refined through 

obtaining feedback from University of Arizona's clinical 

pharmacy faculty, Cigna Heal thplan 's Medical Director, 

and three other physicians from the Veteran's 

Administration Hospital in Tucson and University Medical 

center in Tucson. After revisions resulting from this 

feedback, the final criteria were incorporated into the 

interventions in Appendices A and B, as well as utilized 

to judge prescribing. 

Evaluation of Appropriateness of Drug Therapy 

To assure unbiased evaluations of 

appropriateness, three clinical pharmacists assessed 

each prescribing event after receiving training on the 
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subject. In order to accomplish this function, a form 

was developed to provide this information to the 

three clinical pharmacists in an unbiased format. 

For each prescription for anti-ulcer therapies, 

data concerning drug, dose, duration, and indication was 

tabulated on "Medical Record Information" forms 

(Appendix F). This information was grouped by 

practitioner, but the form did not include practitioner 

names or delineate between practitioners. In addition, 

the experimental and control practitioners were randomly 

distributed on the form, so that practitioners in each 

group were not clustered together. The patient number 

was used to corroborate the practitioner with each 

prescription and evaluation. In order to disguise the 

month in which the data were collected, April data began 

with number 400, June data began with number 200, and 

July data began with number 600. 

Three clinical pharmacists who were instructors 

at the University of Arizona were used as evaluators of 

the drug uses. They were instructed on the appropriate 

indications, dosages, and durations of therapy for anti

ulcer treatments and provided with the therapy 

guidelines, "Directions for Assessing Therapy with 

Cimetidine, Ranitidine, and Sucralfate" (Appendix G), 

which were developed as described in the previous 
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section. Any questions concerning the guidelines were 

clarified upon initial instruction or through follow-up 

discussions 0 They then completed the "Medical Record 

Information" forms (Appendix F) by checking the 

applicable box if the prescription was inappropriate for 

indication, dose, or duration. 

Data Analysis 

There were two general types of statistical 

analyses conducted, (1) analyses of actual prescribing 

data, and (2) analyses of data obtained from the 

educator evaluations. Actual prescribing data will be 

discussed first. 

Reliability of Drug Use Evaluators 

The three clinical pharmacists who evaluated the 

prescriptions worked independently. Therefore, their 

judgments concerning each prescribing event varied 

between them. When disagreement occurred, the therapy 

was considered inappropriate if two of the three 

evaluators concurred. 

Interrater reliability was assessed using kappa, 

as described by Fleiss (1971), and coefficient alpha 

(Nitko, 1983). For both reliability measures, each 

month was evaluated individually for indication, dose, 

and duration. Overall reliability values were also 
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obtained by combining the data from the three months. 

Kappa (Fleiss, 1971) allowed for nominal scale 

assessments among several raters. For this reliability 

measure, each prescribing event was incorporated 

separately and level of agreement between the three 

reviewers was evaluated. 

Coefficient alpha involved obtaining an 

appropriateness score for each practitioner concerning 

indication, dose, and duration. These scores were then 

compared between the three evaluators to obtain the 

coefficient alpha. 

statistical Analysis of Appropriateness 

All data were analyzed using the statistical 

program for microcomputers, systatR• The systatR manual 

was consulted for recommendations concerning the 

interpretation and methods of analysis. 

A percent of inappropriate prescriptions score 

was tabulated from the responses given by the drug use 

evaluators for each practitioner. These percentages 

were for indication, dosage, duration, and total percent 

of inappropriate prescriptions (i. e. inappropriate for 

indication, dose, or duration). 

The first analysis was an overall analysis of 

covariance, with the pre-intervention data (April) as 
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the covariate, the practitioner study group (control, 

statistical information, and case scenario) as the 

independent variable, and the month's data (percent 

inappropriate) as the dependent variable. June and July 

data were analyzed separately in this manner. The 

covariates were used to adjust the data for initial 

differences in prescribing between the three groups 

(Keppel 1982a). 

To test the assumption of homogeneity of 

regression between the three practitioner study groups, 

the interaction term between the covariate and the study 

group was calculated. This was accomplished by 

including this term in the analysis of covariance test. 

A significant (P < 0.05) value for this interaction term 

would have indicated that the covariate affected one of 

the study groups in a different manner than the others 

and would have implied a reduced sensitivity of the 

analysis of covariance test (Keppel 1982a). 

Since the research hypotheses dealt with 

comparing the two interventions and comparing the 

control group with the intervention groups, two 

independent planned post hoc comparisons were made. 

This procedure preserved statistical power in the 

analysis. The first comparison was between the two 

interventions and the second comparison was between the 
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control group and the combined results of the two 

interventions. As indicated in the systatR manual, it 

was not necessary for the results of the initial 

analysis of covariance to be significant before 

proceeding with the planned post hoc comparisons. 

Each problem with prescribing (indication, 

dosage, duration, and total percent of inappropriate 

prescriptions was analyzed separately in the procedure 

described above. Mean values were adjusted by the 

covariate for comparisons between the three study groups 

(Neter, Wasserman, and Kutner 1985). 

statistical Analysis of 
Costs of Inappropriate Drug Use 

All post-intervention drug prices were adjusted 

to the pre-intervention price levels, even though price 

increases had occurred for one of the products. This 

prevented these price increases from influencing the 

results by adjusting post-intervention costs for 

practitioners who used relatively more of these drugs. 

The cost of every prescription evaluated as 

inappropriate was totaled for each practitioner to 

obtain a total cost of inappropriate prescribing value. 

In addition, the costs of prescribing for inappropriate 

indications were calculated. 
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These values were then tested statistically in 

the same manner as the inappropriatenes percentages 

discussed above (analysis of covariance, followed by 

planned post hoc comparisons). After this test two 

adjustments to costs were made. 

The costs were adjusted for case mix by dividing 

each practitioner's total cost for inappropriate 

prescriptions by the total number of prescriptions 

written for anti-ulcer therapies. costs were also 

adjusted by the number of patient encounters by dividing 

each practitioner's total cost for inappropriate 

prescriptions by the number of patient visits. This 

allowed for an adjustment for workload, which might be 

affected by practitioner vacation and sick days. 

Difficulties 

One potential difficulty was that practitioners 

might refuse to participate in the educational 

intervention. This problem was alleviated through 

gaining involvement from the HMO's medical director in 

making appointments with the practitioners. 

Another difficulty was in assessing the 

appropriateness of the therapies. This problem was 

addressed through developing explicit guidelines for 

evaluating drug prescribing and having three experienced 
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independently. 

perform 

Assumptions 

the 
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evaluations 

One assumption of the study was that the 

prescribing records actually reflected how the 

practitioner prescribed. If the patient did not have a 

prescription filled or took it to a non-affiliated 

pharmacy, a prescribing event might not be detected. 

This possibility was not likely however because 

prescriptions were available at a nominal charge at the 

HMO's pharmacy and would have cost a great deal more at 

another pharmacy. 

Another assumption was that the interventions 

were consistently administered'. This assumption was 

addressed through having one person provide all 

interventions and through developing a written format 

for all information conveyed in each intervention. 

Limitations 

A limitation was that the results may not be 

generalizable to other organizational types of HMOs. 

Organizational features of preferred provider 

organizations (PPOs) or individual practice associations 

(IPAs) may suppress or, alternatively, augment the 
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results found in this study. Large multi-site studies 

could be used to overcome this limitation. 

Another limitation was that the results may not 

be applicable to other prescribing problems. This 

limitation could not be avoided in this study. Further 

research may help to establish this type of 

generalizability. 

The fact that only one person was used to 

provide all interventions may be another limitation. 

There may be individual differences between educators 

which would result in differences in results of the 

educational interventions. This could not be assessed 

in this study. 

Another limi tation involved the data available 

for analysis. If a practitioner saw a patient who 

complained of gastrointestinal discomfort and, due to 

the educational discussion, decided not to treat with 

cimetidine, ranitidine, or sucralfate; it would 

represent a desired outcome of the intervention. 

However, the frequency of these types of occurrences 

could not be determined from the data available. Due to 

this limitation, the results of the study may have been 

diluted because not all of the desired outcomes could be 

measured. Therefore, the results may have been a 
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conservative estimate of the actual effect of the 

interventions. 

The 

Pilot study Results 

intervention was developed through 

suggestions from the pharmacy administration faculty, 

graduate students, and pharmacy practice faculty. After 

the third revision the intervention was tested in a 

pilot study. 

The pilot study consisted of two phases, a test 

of the intervention's effects among pharmacy students 

and qualitative feedback from four physicians. For the 

pharmacy students, the intervention was provided in a 

printed format. The physicians received individual 

presentations conducted in the same manner as the actual 

study participants, except that a discussion of the 

intervention's usefulness and accuracy followed the 

pilot study physician interviews. 

Pharmacy Student pilot study 

The pharmacy students participating in this 

portion of the pilot study consisted of students in 

their second semester of their third year of the Doctor 

of Pharmacy degree program at the University of Arizona. 

The students were randomly divided into three groups, a 

control group, a statistical information group, and a 
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case scenario group. The control group completed a 

questionnaire concerning prescribing of anti-ulcer 

therapies (Appendix H) on the first day while the 

intervention groups received printed information 

(Appendix A or B). Three days later the intervention 

groups received the questionnaire and a short evaluation 

form (Appendix I), while the control group received 

printed information. The questionnaire was developed 

based on the theory of reasoned action (Aj zen and 

Fishbein 1980). 

Twenty-six students were present for the first 

day and twenty-two were present the second day. Due to 

absences the control and statistical information groups 

consisted of eight subjects, while the case scenario 

group consisted of six subjects. 

Scoring of the Questionnaire 

The first question involved intentions 

(likelihood) of prescribing these drugs for the patient 

described, considering that a physician had diagnosed 

the patient as having each of the diseases listed. For 

each disease the possible scores ranged from -3 

(extremely improbable) to +3 (extremely probable), with 

neutral responses scored as o. 

The second question measured the student's 

estimated importance of 4 characteristics of prescribing 
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a drug. These characteristics were selected through 

review of prescribing literature. For each 

characteristic the possible scores ranged from 1 (of 

less importance) to 7 (of more importance). 

The third question measured the student's 

assessment that prescribing these drugs for three of the 

indications listed in the first question would result in 

achieving the characteristics listed in the second 

question. Scores ranged from -2 (extremely improbable) 

to +2 (extremely probable), with neutral responses equal 

to o. 

To obtain atti tude scores, responses from the 

second question were multiplied by corresponding 

responses from the third question. Attitude scores 

could therefore range from +14 to -14. Summated 

attitude scores for prescribing the drugs for each of 

the indications were the sum of these scores for each 

indication. 

The 

These scores could range from +42 to -42. 

pharmacy students who were given an 

intervention also completed an evaluation section of the 

questionnaire at the end of the prescribing intentions 

and attitudes sections. This consisted of seven 

questions plus the completion of a dosage table 

(Appendix I). 
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The first five questions consisted of 

statements, with responses rated on a 5-point bipolar 

scale, from strongly agree (2) to strongly disagree 

(-2), with neutral scored as o. The knowledge questions 

asked the student to list the appropriate indications 

remembered, to list inappropriate uses of the drugs, and 

to complete a table of dosages. These were scored by 

number of appropriate and inappropriate indications and 

number of dosages remembered (maximum score = 5). 

Results of the pilot study 

The results for prescribing intentions are 

displayed in Table 3. Since intention values ranged 

from -3 to 3, lower or negative values indicated lower 

probabilities of prescribing these drugs for the 

indication. Responses concerning the prescribing of 

anti-ulcer therapies for gastritis were significantly 

different between the groups, the control group subjects 

were more likely to prescribe these drugs for gastritis 

than either of the intervention groups. Table 4 

provides the means and standard deviations for these 

results. 
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Diagnosis 

One way analysis of variance results for 
pilot study concerning prescribing 
intentions. 
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F ratio p value 

Gastroesophageal 1.71 .206 
reflux 

Gastric ulcer 1.77 .197 

Gastritis 3.87 .039 

Epigastric distress 1.21 .322 

Recurrent duodenal .846 .445 
ulcer 

Degrees of freedom for each F ratio are 2 and 19. 

The independent variable for each test is the group: 
control, statistical intervention, and case scenario 
intervention. 
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Table 4. Mean prescribing intention values for 
pilot study for each disease. 

Diagnosis Control statistical Case scenario 
intervention intervention 

Gastroesophageal .63+1. 77 .63+1.51 -1.00±2.28 
reflux 

Gastric ulcer 2.12+0.64 2.00±0.76 .83+2.40 

Gastritis .38+1.19 -1.75+1.58 -1.00+1.88 
a,b a b 

Epigastric -.13+1. 36 -1.00+2.00 -1.50+1.64 
distress 

Recurrent 1.75+1.58 1.86+0.64 2.50+0.84 
duodenal ulcer 

Number in group 8 8 6 

Values beneath which the same letter appears are 
significantly different. (Scheffe critical difference 
at alpha =.05 is .873.) 

For each disease the possible scores ranged from -3 
(extremely improbable) to +3 (extremely probable), with 
neutral responses scored as O. 
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Results of one way analysis of variance tests on 

atti tude scores for the three groups are displayed in 

Table 5. These attitude scores were obtained by 

mul tiplying the subj ect I s assessment of importance of 

the prescribing outcome times their assessment of the 

likelihood that prescribing the drugs for the diagnosis 

would achieve that outcome. Means and standard 

deviations for significant results are shown in Table 6. 

The attitude concerning the likelihood that prescribing 

these drugs would result in relief of symptoms of 

gastritis was significantly lower for the intervention 

groups than for the control group. In addi tion the 

statistical information group I s attitude score was 

significantly lower than for the case scenario group. 
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Table 5. One way analysis of variance results for 
pilot study attitudes and summated attitudes. 
(F ratios) 

Attitude Gastritis Gastro- Duodenal 
esophageal ulcer 

reflux 

Avoidance of .01 .48 .37 
side effects 

Likelihood of 2.53 2.98 .91 
curing the 
problem 

Likelihood of 5.55 a 4.38 a 1.54 
relieving symptoms 

Avoidance of .76 1.51 .12 
unnecessary costs 

Summated attitude 1.87 3.89 a .09 
scores 

For each test, degrees of freedom are 2 and 19. 

a = significantly different at alpha = .05 (F > 3.44). 
The independent variable for each test is the group, 
control, statistical intervention, and case scenario 
intervention. 
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Table 6. Mean attitude scores for significant results 
from pilot study. 

Attitude Control statistical Case scenario 
intervention intervention 

Likelihood of 7.5+4.2 -3.9+9.5 2.3±5.2 
relieving sym8toms a,b a,c b,c 
of gastritis 

Likelihood of 11.7+3.1 2.5+11.1 -1.2+9.7 
relieving symptoms e,f e f 
of gastroesophageal 
reflux g 

Summated attitude 16.8±13.0 -.5+24.5 -12.2±19.5 
for prescribing h,i h,j i,j 
these drugs for 
gastroe~ophageal 
reflux 

Number in group 8 8 6 

Values beneath which the same letter appears are 
significantly different. 

d = Scheffe critical difference at alpha =.05 is 3.86. 

g = Scheffe critical difference at alpha =.05 is 4.84. 

k = Scheffe critical difference at alpha =.05 is 11. 06. 

Attitude scores for prescribing the drugs for each of 
the indications could range from +14 (of more importance 
and extremely probable) to -14 (of less importance and 
extremely improbable). 

Summated attitude scores were the sum of the attitude 
scores for each indication could range from +42 to -42. 
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The attitude concerning the likelihood that 

prescribing these drugs would relieve symptoms of 

gastro-esophageal reflux was significantly lower for the 

intervention groups than for the control groups. 

The four atti tude measures (avoidance of side 

effects, likelihood of curing the problem, likelihood of 

relieving the symptoms, and avoidance of unnecessary 

costs) were also summed. When attitude scores were 

summed, the only significant difference was the attitude 

toward prescribing of these drugs for gastroesophageal 

reflux. The intervention groups had significantly lower 

scores than the control group. The case scenario 

group's score was also significantly lower than the 

statistical information group's score (Tables 5 and 6). 

A further analysis involved the summing of the 

scores for prescribing these drugs for an inappropriate 

condition. This involved adding each individual's 

gastroesophageal reflux, gastritis, and epigastric 

distress values. The resultant one-way analysis of 

variance test approached significance (F = 3.12, degrees 

of freedom 2,19, p = 0.067). When this method was used 

and the intervention groups values were combined, the 

resul tant student's t-test was significant (t = 2.41, 

degrees of freedom = 20, P = O. 026) • The means and 

standard deviations for this test were 0.875 +3.18 and 
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-2.71 ±3. 45 for the control and intervention groups 

respectively. 

The evaluation section of the questionnaire, 

completed only by students who received the 

interventions, was also analyzed statistically. The 

student's t-test was employed. As shown in Table 7, no 

significant differences were found between the two 

groups, although usefulness and accuracy was rated 

slightly higher by the case scenario group (Table 8). 

The knowledge questions were also analyzed 

using the student's t-test. There were no significant 

differences between the case scenario and the 

statistical intervention groups, (Tables 7 and 8). 
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Table 7. student's t-test results for evaluation 
and knowledge questions. 

Question t-value p-value 

It was useful. 1.75 .11 

It was accurate. 2.04 .07 

There were unclear aspects. .23 .82 

Recall of the information. .75 .47 

Time thinking about the information. .86 .41 

Number of appropriate indications. 1.55 .15 

Number of inappropriate uses. .87 .40 

Doses recalled. .17 .87 

For each test, degrees of freedom = 12. 

In this table only the two intervention groups are 
compared. 
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Table 8. Mean values for evaluation and knowledge 
questions. 

Question 

It was useful. 

It was accurate. 

There were unclear aspects. 

Recall of the information. 

Time thinking about the 
information. 

Number of appropriate 
indications. 

Number of inappropriate 
uses. 

Doses recalled. 

Number in group 

statistical 
Information 

.75±.46 

.63+.52 

-.38±.75 

.13±.84 

-.88+.34 

2.38±.74 

1.00+.76 

2.38+1.9 

8 

Values are shown + standard deviations. 

Case 
Scenario 

1.17+.41 

1.20±.45 

-.50+1.2 

.50+1.1 

-.33±1.5 

1.80±.45 

1.40+.89 

2.60+2.8 

6 
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Discussions with Physicians 

The interventions were presented individually to 

four physicians. Discussions of the interventions and 

recommendations for . improvements followed the 

intervention presentations. 

revised accordingly. 

The interventions were 

There were five primary recommendations, four of 

which resulted in changes in the intervention. First, 

it was recommended that short statements of the 

important points of the discussion be listed and handed 

to the physician throughout the intervention. This 

would give the physician something to scan during the 

intervention and assure that the important points were 

highlighted. Since this recommendation came from the 

first discussion, it was incorporated for the subsequent 

discussions. 

The second recommendation was that two of the 

inappropriate indications for sucralfate were unclear. 

They were adjusted to read "prophylaxis for upper 

gastrointestinal bleeding" and "prophylaxis for duodenal 

ulcer" rather than "recurrent upper gastrointestinal 

bleeding" and "recurrent duodenal ulcer". 

The third recommendation was that the word 

"inappropriate" be changed because it has negative 

connotations and could result in argumentative or 
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defensive responses concerning some of the indications. 

The intervention was revised throughout to incorporate 

the words "unsubstantiated", "unproven", and 

"unsupported" for "inappropriate". These terms referred 

to the lack of support from medical research for the use 

of these drugs for certain indications. 

A fourth recommendation was to emphasize the 

proper dosing for prophylaxis,· since one of the most 

common errors was the use of acute illness doses when an 

illness was being treated prophylactically. The 

physician making this recommendation felt that the 

intervention would probably be more effective in 

changing dosages prescribed than in changing indications 

in which the drugs are used. 

A final recommendation involved alternatives to 

using cimetidine, ranitidine, and sucralfate. Since 

antacids are the primary alternative to these drugs and 

antacids are not paid for by the HMO, patients may 

demand prescriptions for these drugs because they are 

cheaper to the patient when compared to antacids. 

Changing drug coverage to include antacids was 

recommended but not feasible for this study. In 

addition, changing drug coverage would involve 

incorporating an additional, administrative, non

educational facet of the intervention. 
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In general, the physicians participating in this 

portion of the pilot study agreed with the information 

presented. They indicated that the talks were 

interesting and voiced support for this type of 

intervention. Only one change in content was 

recommended and this was incorporated. 

Conclusions from pilot study 

The study of pharmacy students showed that the 

interventions did affect prescribing intentions and 

certain attitudes concerning prescribing when compared 

with the control group. Likelihood of prescribing 

these drugs for gastritis and attitudes concerning the 

likelihood that symptoms of gastritis or esophageal 

reflux would be alleviated by these drugs were 

significantly lower for the intervention groups. When 

the prescribing scores were summated and the two 

intervention groups combined, a significant intervention 

effect was further identified. 

The evaluatJ..ons and knowledge tests were not 

significantly different between the two intervention 

groups. The two questions which approached significance 

were in the direction of the case study intervention 

being evaluated as more useful and accurate than the 

statistical information. Concerning the attitude and 

summated attitude scores, there was no consistent trend 
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for differences between the two interventions. 

The pilot test among pharmacy students showed 

that the intervention when presented in a printed format 

resul ted in changes in prescribing intentions and 

attitudes. 

The physician discussions provided more 

information concerning the presentation of the material. 

Suggestions were incorporated into the interventions, 

resul ting in the final intervention format. In 

addi tion, practice with these physicians improved the 

educator's skill at presenting the interventions. 

Preliminary Prescribing Data Findings 

The pre-intervention prescribing data was used 

to identify initial differences between practitioners 

and to select the control group. Only practitioners 

prescribing more than one prescription in the pre

intervention month were included in the study. The 

prescribing results from the four clinics are shown in 

Table 9. Clinic GR was selected as the control because 

eight practitioners were working there and it was 

undesirable to split the control group among two 

clinics. The remainder of the 'physicians were randomly 

assigned to one of the two treatments. 
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Based on the high rate of prescribing by 

physician extenders, it was decided that they should be 

included in the study. since there were three of them, 

each was assigned to a different study group, based upon 

the assignment of the physician with whom they practice. 

Table 9. One month pre-intervention prescribing rates 
of cimetidine, ranitidine, and sucralfate. 

Clinic 
Comparison GR SW NW SE 

Number of physicians 7 4 5 6 

Number of physician 1 1 1 0 
extenders 

Mean number of 5.3 7.8 7.7 5.5 
prescriptions 

standard deviation of 1.8 4.0 4.6 3.5 
number of prescriptions 

Range of number of 3-8 2-13 3-15 2-11 
prescriptions 
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CHAPTER 4 

RESULTS 

Two different one-to-one educational 

interventions were provided to two practitioner groups 

at Cigna Health Plan of Tucson, Arizona. A third 

practi tioner group received no intervention and were 

used as a control group. The intervention was aimed at 

improving the prescribing of anti-ulcer therapies. One 

intervention included case scenarios in the discussion, 

while the other one consisted of statistical information 

of the results of a drug use review. Data were 

collected through reviewing prescriptions and medical 

records for each patient prescribed an anti-ulcer drug. 

Pre-intervention data consisted of prescribing during 

April, 1988. The interventions were then provided from 

May 18 to May 27, 1988. Post-intervention data 

consisted of prescribing during June and July, 1988. In 

this chapter results of the study are presented. 

Prescribing Rates and Patient Encounters 

Comparisons of numbers of prescriptions written 

for cimetidine, ranitidine, or sucralfate were made 

because these values reflect case mix. Visits from 
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patients who were experiencing gastrointestinal symptoms 

would be more likely to result in the prescribing of 

these drugs. Adjustment by number of prescriptions for 

these drugs allow for a rough estimate of patient mix. 

cost values were adj usted by the number of 

prescriptions, through division. 

Comparisons in the numbers of patient encounters 

per month were made because these values reflect 

workload of each practitioner. Vacation and illness 

would be improperly reflected in overall costs. 

Therefore, adjustments in costs by the number of patient 

encounters were made. 

The mean numbers of study prescriptions and 

patient encounters by study group are shown in Table 10. 

In addition, the number of practitioners writing study 

prescriptions each month are shown. In June, one 

physician from each group did not write a study 

prescription. In July, one physician from the control 

group and one from the case scenario group did not write 

a study prescription. 
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Table 10. Mean number of study prescriptions and 
patient encounters per practitioner with 
non-prescribers removed. 

Group 

Month Control statistical Case 
Information Scenario 

study Prescriptions 

April 5.1 + 1.9 7.4 ± 3.7 6.9 + 4.5 

June 4.8 + 2.6 9.7 + 1.9 6.6 + 4.7 

July 5.9 + 4.3 4.4 + 1.8 5.4 + 3.6 

Overall 5.3 7.2 6.3 
average 

Patient Encounters: 

April 256 + 61 264 + 63 252 + 85 

June 246 ± 35 297 + 69 227 + 71 

July 227 + 42 219 + 73 221 + 66 

Overall 243 260 233 
average 

Numbers of Practitioners: 

April 8 8 8 

June 7 7 7 

July 7 8 7 

Values are mean values ± standard deviations. 
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Types of Prescribing Errors Encountered 

Three clinical pharmacists evaluated the 

appropriateness of the prescriptions independently, 

according to the criteria and guidelines displayed in 

Appendix G. When disagreement occurred, the therapy was 

considered inappropriate if two of the three evaluators 

concurred. 

Each prescribing event was evaluated for 

indication. Examples of inappropriate prescribing 

included: gastritis, heartburn, hiatal hernia without 

documented symptoms of gastroesophageal reflux, 

gastroenteritis, esophageal spasm, sucralfate for 

gastroesophageal reflux, hyperacidity, esophagitis, 

stomach upset secondary to anti-inflammatory drugs, and 

irritable bowel syndrome. 

Examples of dosage errors were: lias needed" 

dosages, acute illness doses for prophylaxis for peptic 

ulcer diseases, acute illness doses when patient had 

history of peptic ulcer disease but no symptoms were 

documented within the last 2 months, and acute illness 

doses for refills for peptic ulcer disease when no 

symptoms were documented within the last 2 months. 

Examples of duration errors were: acute illness 

doses for more than 60 days, authorized on initial 

prescription, when indication is peptic ulcer 



193 

disease; "as needed" refills at acute illness doses, 

when indication is peptic ulcer disease; and "as needed" 

refill approvals. 

overview of Rates of Prescribing Errors 

An overview of rates of prescribing errors is 

shown in Table 11. The first section shows the average 

number of errors made by practi tioners in each group. 

The control group's errors increased slightly in June, 

then returned to pre-intervention levels in July. The 

two intervention groups decreased in both June and July, 

however, fewer prescriptions were written and fewer 

patients were encountered by each group in July, as 

shown in Table 10. 

The next section of Table 11 displays the 

percentage of study prescriptions written with errors. 

This provided a little more accurate comparison between 

the three groups because these values are not affected 

as greatly by number of patient encounters or study 

prescriptions. The percentage of errors went up for the 

control group in June, but decreased again in July. 

Both of the experimental groups were found to have lower 

percentages of errors in June and July when compared 

with the control group or with pre-intervention data 

(April). 
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The last section of Table 11 shows the 

percentage of practitioners writing one or more 

prescriptions with an erroro Since only eight 

practitioners were in each group, one prescriber without 

any errors decreases these values by 11% to 14%. The 

case scenario group had the lowest percentage of 

practitioners who made errors on these prescriptions. 

Table 11. Mean number of and percentages of prescribing 
errors per practitioner, and percentages of 
practitioners prescribing inappropriately (with 
non-prescribers removed). 

Group 

Month control statistical Case 
Information scenario 

Number of Prescribing Errors per Physician: 

April 3.3 + 1.5 6.5 ±-4.3 5.1 + 4.1 

June 4.3 + 3.5 4.1 + 2.4 3.3 + 4.0 

July 3.6 ± 2.7 2.5 + 1.9 3.0 ± 3.4 

Percentages of Prescriptions with Errors: 

April 58.4 + 20.0 76.5 + 20.2 62.5 + 30.1 

June 72.3 ± 35.8 37.6 + 15.2 28.3 + 23.2 

July 57.6 ± 37.3 46~4 + 25.4 44.7 + 40.7 

Percentages of Physicians Prescribing Inappropriately: 

April 100 100 88 

June 86 100 71 

July 86 88 71 

Values are mean values ± standard deviations. 
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Individual Practitioner Prescribing Trends 

In viewing the data on an individual 

practitioner basis, it was noted that one practitioner 

in the control group wrote only one prescription in June 

and it was inappropriate. On the other hand, another 

practitioner in the control group went from a 67% rate 

of inappropriate prescribing for indication in April to 

0% in June. The other practitioners increased 

inappropriate prescribing slightly. In July, four 

practi tioners in the control group decreased 

inappropriate prescribing when compared to June, while 

three practitioners increased inappropriate prescribing 

slightly. 

All practitioners in each intervention group 

decreased inappropriate prescribing in June. In the 

statistical information group, the average decrease in 

inappropriate prescribing was over 40% for June. 

However, one practi tioner' s rate decreased 

while another's dropped 67%. In July, 

only 13%, 

rates of 

inappropriate prescribing increased slightly from June 

levels for 5 practitioners, while rates continued to 

decrease for 3 practitioners. 

In the case scenario group, a similar situation 

occurred. The average decrease was 43% for, June, but 

one practitioner decreased inappropriate prescribing by 
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only 9%, while two others decreased by 67%. In July, 

rates of inappropriate prescribing increased for 4 

practitioners, while rates for three practitioners 

decreased further or remained low. 

Reliability of Drug Use Evaluators 

The three clinical pharmacists who evaluated the 

prescriptions worked independently. Therefore, their 

judgments concerning each prescribing event varied 

between them. When disagreement occurred, the therapy 

was considered inappropriate if two of the three 

evaluators concurred. 

Interrater reliability was assessed using kappa, 

as described by Fleiss (l.97l.) and coefficient alpha 

(Nitko, l.983). 

Kappa (Fleiss, l.97l.) allows for nominal scale 

assessments among many raters. For this reliability 

measure, each prescribing event was incorporated 

separately and level of agreement between the three 

reviewers was evaluated. Excellent agreement beyond 

chance exists when kappa is greater than 0.75 and values 

between 0.40 and 0.75 are considered fair to good 

agreement (Fleiss, l.98l.). 

Kappa statistics were calculated for indication, 

dose, and duration assessments by each month and for all 
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three months together. These results are displayed in 

Table 12. 

Table 12. 

Month 

April 

June 

July 

Overall 

Interrater reliability measurements using 
kappa. 

Type of Assessment 
~I-n~d~i~c-a~t~~~'o-n--- - Dose D-u-r-a~t~i~o-n-----

.982 .671 .643 

.893 .662 .676 

.897 .647 .531 

.936 .662 .625 

Values greater than 0.75 indicate excellent agreement 
beyond chance and values between 0.40 and 0.75 
are considered fair to good agreement. 
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An alternative measure of reli~bility was 

coefficient alpha (Nitko, 1983). For this measure each 

practitioner's overall percent inappropriate score was 

compared between the three drug use evaluators. Again 

indication, dose, and duration 'were evaluated for each 

month and for all three months together. Coefficient 

alpha values greater than 0.8 are considered good 

reliability measurements for group comparisons of 

experimental treatments (Nunnally, 1978). The results 

of these reliability measures are shown in Table 13. 

Table 13. 

Month 

April 

June 

July 

Overall 

Interrater reliability measurements using 
coefficient alpha. 

Type_of_Assessment 
Indication Dose Duration 

.996 .916 .923 

.976 .812 .934 

.893 .908 .874 

.956 .887 .898 

Coefficient alpha values greater than 0.8 are considered 
good reliability measurements for group 
comparisons of experimental treatments. 
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Hypothesis Testing 

Each hypothesis was tested using data from each 

post-intervention month. Analysis of covariance was 

performed with the corresponding pre-intervention 

measurements (from April, 1988) as the covariate. All 

post hoc comparisons were planned comparisons, performed 

using post hoc univariate F-tests. 

The first post hoc test was a comparison of the 

two intervention groups. This resulted in testing of 

Hypotheses V and VII, comparisons of statistical 

information interventions with case scenario information 

interventions. 

The second post hoc test then combined the two 

intervention groups, comparing them with the control 

group. This resulted in testing of Hypotheses I, II, 

III, IV and VI. 

Testing of Hypotheses I and V 

For each practitioner the percent of 

prescriptions for cimetidine, ranitidine, and sucralfate 

which were written for inappropriate indications was 

calculated. The overall covariate analysis was not 

significant for the June data (F-value = 2.81, P = 

0.088) . Post hoc analysis indicated that the two 

intervention groups were not significantly different 

(post hoc F-value = 0.27, P = 0.610), but the 
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intervention groups were significantly different from 

the control group (post hoc F-value = 5.39, P = 0.033). 

In July, no significant results were identified. These 

results are displayed in Table 14. Mean values and mean 

values adjusted through analysis of covariance are 

displayed in Table 15. 
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Table 14. Analysis of covariance and post hoc analysis 
results for percentages of study prescriptions 
written for inappropriate indications. 

Test 

June: 

Ancova 

Source 

Group a 

Covariate b 

Post hoc tests c: 

July: 

Ancova 

Post hoc tests 

statistical VH. 
Case scenario 

Intervention vs. 
Control 

Group a 

Covariate b 

c. . 
statistical vs. 

Case scenario 
Intervention vs. 

Control 

F-ratio P value 

2.81 .088 

.14 .716 

.27 .610 

5.39 .033 

1.33 .290 

1.53 .231 

.03 .876 

2.65 .121 

Degrees of freedom are 2, 1, 17 for June and 2, 1, 18 
for July. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate for each test consists of the pre
intervention (April) measures of the respective 
variable. The covariate by group interaction 
was not significant: 
F-ratio = 2.13, P value = 0.154 for June and 
F-ratio = 0.09, P value = 0.912 for July. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Table 15. Mean percentages of prescriptions written for 
inappropriate indications. 

Month 

April 

June 

June a,b 
adjusted 

July 

July a 
adjusted 

_________________ Group __________________ __ 

Control 

41.3 ± 18.8 

42.3 ± 35.8 

42.8 

39.0 + 38.9 

41.2 

statistical 
Information 

52.1 ± 30.8 

19.6 ± 16.1 

19.5 

22.7 + 17.2 

22.0 

Case 
Scenario 

47.3 + 29.3 

13.1 ± 12.8 

12.7 

21.3 + 20.8 

19.9 

Values shown are percentages of prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention + standard 
deviations. 

a = Mean values adjusted through analysis of covariance. 

b = In post hoc analysis, the control group percentage 
is significantly higher than that of the 
combined intervention groups (p = .033). 
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Testing of Hypotheses II and V 

For each practitioner the percent of 

prescriptions for cimetidine, ranitidine, and sucralfate 

which were written at inappropriate doses was 

calculated. Only prescriptions which were written for 

appropriate indications were evaluated for dosages, 

except for "as needed" dosages, which were considered 

inappropriate in all cases. 

The overall covariate analysis was not 

significant for the June data or the July data. Post 

hoc analysis revealed no significant differences, 

al though the comparison of the control group with the 

combined intervention groups approached significance in 

June (post hoc F-value = 3.66, P = 0.075). These 

results are displayed in Table 16. Mean values and mean 

values adjusted through analysis of covariance are 

displayed in Table 17. 
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Table 16. Analysis of covariance and post hoc analysis 
results for percentages of study prescriptions 
written at inappropriate dosages. 

Test Source F-ratio P value 

June: 

Ancova Group a 1.90 .184 

Covariate b .03 .876 

Post hoc tests c: 
Statistical vs. .12 .896 

Case scenario 
Intervention vs. 3.66 .075 

Control 
July: 

Ancova Group a .09 .916 

Covariate b .00 .987 

Post hoc tests c. . 
Statistical vs. .05 .824 

Case scenario 
Intervention vs. .12 .730 

Control 

Degrees of freedom are 2, 1, 15 for June and 2, 1, 17 
for July. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate for each test consists of the pre
intervention (April) measures of the respective 
variable. The covariate by group interaction was 
not significant: 
F-ratio = 0.432, P value = 0.658 for June and 
F-ratio = 1.558, P value = 0.243 for July. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Table 17. Mean percentages of prescriptions written at 
inappropriate dosages. 

Month 

April 

June 

June a 
adjusted 

July 

July a 
adjusted 

_________________ Group __________________ __ 

Control 

19.8 + 22.2 

40.5 ± 38.3 

41.2 

28.0 + 34.5 

28.0 

statistical 
Information 

42.1 ± 28.1 

17.0 ± 10.7 

16.3 

20.9 ± 26.4 

20.9 

Case 
Scenario 

25.1 ± 24.9 

15.9 + 11.3 

14.4 

30.7 + 28.2 

24.6 

Values shown are percentages of prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, + standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 
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Testing of Hypotheses III and V 

For each practitioner the percent of 

prescriptions for cimetidine, ranitidine, and sucralfate 

which were written for excessive durations was 

calculated. Only prescriptions which were written for 

appropriate indications were evaluated for duration, 

except for "as needed" durations, which were considered 

inappropriate in all cases. 

The overall covariate analysis was not 

significant for the June data or the July data. Post 

hoc analysis revealed no significant differences. These 

results are displayed in Table 18. Mean values and mean 

values adjusted through analysis of covariance are 

displayed in Table 19. 
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Table 18. Analysis of covariance and post hoc analysis 
results for percentages of study prescriptions 
written for excessive durations. 

Test Source F-ratio P value 

June: 

Ancova Group a 1.24 .318 

Covariate b 5.43 .034 

Post hoc tests c. . 
statistical vs. .10 .755 

Case scenario 
Intervention vs. 2.33 .148 

Control 
July: 

Ancova Group a 1.07 .367 

Covariate b 34.45 .000 

Post hoc tests c. . 
statistical vs. 1.95 .182 

Case scenario 
Intervention vs. .29 .596 

Control 

Degrees of freedom are 2, 1, and 15 for June and 2, 1, 
and 16 for July. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate for each test consists of the pre
intervention (April) measures of the respective 
variable. The covariate by group interaction was 
not significant: 
F-ratio = 0.155, P value = 0.858 for June and 
F-ratio = 1.700, P value = 0.218 for July. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Table 19. Mean percentages of prescriptions written for 
excessive durations. 

Month 

April 

June 

June a 
adjusted 

July 

July a 
adjusted 

__________________ Group __________________ __ 

Control 

16.1 ± 35.4 

25.7 + 32.9 

24.3 

18.8 + 40.1 

15.3 

statistical 
Information 

14.8 ± 21.8 

7.1 ± 13.0 

7.7 

15.0 ± 24.4 

17.0 

Case 
Scenario 

. 13.9 + 15.0 

8.9 + 15.9 

11.4 

3.7 + 6.3 

5.2 

Values shown are percentages of prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, + standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 
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Testing of Hypotheses IV and V 

For each practitioner the percent of 

prescriptions for cimetidine, ranitidine, and sucralfate 

which were inappropriate for indication, dosage, or 

duration was calculated. This provided a total 

percentage of inappropriate prescriptions score. Only 

prescriptions which were written for appropriate 

indications were evaluated for dosage or duration, 

except for "as needed" dosages or durations, which were 

considered inappropriate in all cases. 

Since this test involved a second analysis of 

the data included in the prior three tests, an 

adjustment for alpha slippage could be incorporated. To 

account for this problem, one can adjust the 

significance level by dividing 0.05 by 2, resulting in a 

probability level of 0.025 to achieve statisical 

significance. This was a conservative method of 

adjusting for alpha slippage. 

The overall covariate analysis was significant 

for the June data (F value = 9.12, P = 0.002). Post hoc 

analysis revealed no significant differences between the 

two interventions (F value = 0.172, P = 0.684), but a 

significant difference between the control group and the 

intervention groups combined (F value = 17.83, P = 
0.001). No significant differences were identified 
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between the groups for the July data, although the post 

hoc testing comparison of the control group with the two 

intervention groups approached significance (F value = 
3.75, P = 0.069). These results are displayed in Table 

20. Mean values and mean values adjusted through 

analysis of covariance are displayed in Table 21. 
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Table 20. Analysis of covariance and post hoc analysis 
results for percentages of study prescriptions 
written inappropriately for indication, dose, or 
duration. 

Test Source F-ratio P value 

June: 

Ancova Group a 9.13 .002 

Covariate b 5.20 .036 

Post hoc tests c. . 
statistical vs. .17 .684 

Case scenario 
Intervention vs. 17.83 .001 

Control 
July: 

Ancova Group a 1.90 .178 

Covariate b 9.86 .006 

Post hoc tests c. . 
statistical vs. .06 .812 

Case scenario 
Intervention vs. 3.75 .069 

Control 

Degrees of freedom are 2, 1, and 17 for June and 2, 1, 
and 18 for July. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate for each test consists of the pre
intervention (April) measures of the respective 
variable. The covariate by group interaction was 
not significant: 
F-ratio = 0.462, P value = 0.639 for June and 
F-ratio = 0.292, P value = 0.751 for July. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Table 21. Mean percentages of prescriptions written 
inappropriately for indication, dosage, or 
duration. 

Month 

April 

June 

June a,b 
adjusted 

July 

July a 
adjusted 

_________________ Group __________________ __ 

Control 

58.4 + 20.0 

72.3 + 35.8 

79.6 

57.6 + 37.3 

67.9 

statistical 
Information 

76.5 ± 20.2 

37.6 + 15.2 

39.9 

46.4 ± 25.4 

39.1 

Case 
Scenario 

62.5 + 30.1 

28.3 + 23.2 

26.7 

44.7 ± 40.7 

42.7 

Values shown are percentages of prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, ± standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 

b = In post hoc analysis, the control group percentage 
is significantly higher than that of the 
combined intervention groups (p = .001). 
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Testing of Hypotheses VI and VII 

Costs were analyzed in three ways. First, the 

cost of the prescriptions written inappropriately for 

indication, dose, or duration was calculated by summing 

the cost of these prescriptions. Second, these costs 

were adjusted by the number of study prescriptions by 

dividing each practitioner's total cost for 

inappropriate prescriptions by the total number of study 

prescriptions written. This allowed for an adjustment 

by patient mix. Third, the costs were adjusted by the 

number of patient encounters by dividing each 

practitioner's total cost for inappropriate 

prescriptions by the number of patient visits. This 

allowed for an adjustment for practitioner vacation and 

sick days. 

Since the same costs were analyzed in three 

tests, the statistical problem of alpha slippage may 

affected the significance of these results. To account 

for this problem, one can adjust the significance level 

by dividing 0.05 by 3, resulting in a probability level 

of 0.017 to achieve statisical significance. This was a 

conservative method of adjusting for alpha slippage. 
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Total Cost of Inappropriate Prescriptions 

The overall covariate analysis was not 

significant for the June data (F value = 2.14, P = 

0.148). Post hoc analysis revealed no significant 

differences between the two interventions (F value = 

0.05, P = 0.832). The post hoc test for. differences 

between the control group and the intervention groups 

combined approached significance (F value = 4.28, P = 

0.054) • Similar results were found for the July data 

with the overall covariate test not significant (F value 

= 2.85, P = 0.084), no difference between the two 

interventions (F value = 1.47, P = 0.241), and nearly 

significant results for the comparison between the 

control and the two intervention groups· combined (F 

value = 4.33, P = 0.052). These results are displayed 

in Table 22. Mean values and mean values adjusted 

through analysis of covariance are displayed in 'rable 

23. 



215 

Table 22. Analysis of covariance and post hoc analysis 
resul ts for total cost of study prescriptions 
written inappropriately for indication, dose or 
duration. 

Test Source F-ratio P value 

June: 

Ancova Group a 2.14 .148 

Covariate b 11.36 .004 

Post hoc tests c. . 
statistical vs. .05 .832 

Case scenario 
Intervention vs. 4.28 .054 

Control 
July: 

Ancova Group a 2.85 .084 

Covariate b 7.76 .012 

Post hoc tests c. . 
statistical vs. 1.47 .241 

Case scenario 
Intervention vs. 4.33 .052 

Control 

Degrees of freedom are 2, 1, 17 for June and 2, 1, and 
18 for July. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate for each test consists of the pre
intervention (April) measures of the respective 
variable. The covariate by group interaction 
was not significant: 
F-ratio = 0.749, P value = 0.490 for June and 
F-ratio = 1.274, P value = 0.306 for July. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Table 23. Mean total cost of prescriptions written 
inappropriately for indication, dosage, or 
duration per physician ($). 

Group 

Month Control statistical Case 
Information Scenario 

April 101 ± 51 248 ± 147 191 + 141 

June 143 + 106 142 + 99 117 + 132 

June a 202 95 105 
adjusted 

July 123 ± 99 75 + 60 112 ± 114 

July a 162 50 100 
adjusted 

Values shown are costs for prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, + standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 
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Total Cost of Inappropriate Prescriptions Adjusted by 
Number of study Prescriptions 

The overall covariate analysis was significant 

for the June data (F value = 7.41, P = 0.005). Post hoc 

analysis revealed no significant differences between the 

two interventions (F value = 0.01, P = 0.925). The post 

hoc test for differences between the control group and 

the intervention groups combined was significant (F 

value = 14.77, P = 0.001). For the July data the 

results were not significant. These results are 

displayed in Table 24. Mean values and mean values 

adjusted through analysis of covariance are displayed in 

Table 25. 
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Table 24. Analysis of covariance and post hoc analysis 
results for cost per study prescription for 
inappropriate uses (prescriptions written 
inappropriately by indication, dosage, or 
duration) • 

Test Source F-ratio P value 

June: 

Ancova Group a 7.41 .005 

Covariate b 6.12 .024 

Post hoc tests c. . 
statistical vs. .01 .925 

Case scenario 
Intervention vs. 14.77 .001 

Control 
July: 

Ancova Group a 1.82 .190 

Covariate b 15.98 .001 

Post hoc tests c. . 
statistical vs. .39 .539 

Case scenario 
Intervention vs. 3.20 .091 

Control 

Degrees of freedom were 2, 1, and 17 for June and 2, 1, 
and 18 for July. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate for each test consists of the pre
intervention (April) measures of the respective 
variable. The covariate by group interaction was 
not significant: 
F-ratio = 1.174, P value = 0.336 for June and 
F-ratio = 0.268, P value = 0.769 for July. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 



Table 25. Mean cost per study prescription for 
inappropriate uses (prescriptions written 
inappropriately by indication, dosage, or 
duration) ($). 
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__________________ Group __________________ __ 

Month control Statistical 
Information 

Case 
Scenario 

April 21.67 + 15.6 32.30 + 10.4 27.33 + 15.4 

June 27.37 + 15.0 13.79 + 7.5 12.24 + 9.8 

June a,b 30.54 11.68 11.18 
adjusted 

July 20.16 + 15.8 16.51 + 11.2 19.34 + 18.2 

July a 25.39 13.68 17.35 
adjusted 

Values shown are costs for prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, + standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 

b = In post hoc analysis, the control group cost 
is significantly higher than that of the 
combined intervention groups (p = .001). 
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Total Cost of Inappropriate Prescriptions Adjusted by 
Number of Patient Encounters 

The overall covariate analysis was nearly 

significant for the June data· (F value = 3.41, P = 

0.057). Post hoc analysis revealed no significant 

differences between the two interventions (F value = 

0.08, P = 0.779). The post hoc test for differences 

between the control group and the intervention groups 

combined was significant (F value = 6.78, P = 0.019). 

the July data the results were not significant. These 

results are displayed in Table 26. Mean values and mean 

values adjusted through analysis of covariance are 

displayed in Table 27. 
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Table 26. Analysis of covariance and post hoc analysis 
results for cost per patient encounter for 
inappropriate uses (prescriptions written 
inappropriately by indication, dosage, or 
duration). 

Test Source F-ratio P value 

June: 

Ancova Group a 3.41 .057 

Covariate b 15.30 .001 

Post hoc tests c. . 
statistical vs. .08 .779 

Case scenario 
Intervention vs. 6.78 .019 

Control 
July: 

Ancova Group a 2.12 .150 

Covariate b 5.18 .035 

Post hoc tests c: 
Statistical vs. .73 .405 

Case scenario 
Intervention vs. 3.35 .084 

Control 

Degrees of freedom were 2, 1, and 17 for June and 2, 1, 
18 for July. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate for each test consists of the pre
intervention (April) measures of the respective 
variable. The covariate by group interaction was 
not significant: 
F-ratio = 0.298, P value = 0.746 for June and 
F-ratio = 0.283, P value = 0.757 for July. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 



Table 27. Mean cost per patient encounter for 
inappropriate uses (prescriptions written 
inappropriately by indication, dosage, or 
duration) ($). 
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__________________ Group __________________ __ 

Month Control 

April .43 + .27 

June .61 + .46 

June a,b .88 
adjusted 

July .57 + .48 

July a .72 
adjusted 

statistical 
Information 

.91 ± .48 

.52 ± .44 

.36 

.34 ± .29 

.28 

Case 
Scenario 

.82 + .51 

.53 + .49 

.41 

.52 + .46 

.44 

Values shown are costs for prescriptions which are 
inappropriate, as evaluated by cri~eria 
presented in the intervention, ± standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 

b = In post hoc analysis, the control group cost is 
significantly higher than that of the combined 
intervention groups (p = .019). 



Average of Post-Intervention Values 
for Significant Results 
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For three of the significant results the control 

groups values had increased for June. Since this may 

have biased the results toward significance due to an 

anomaly of the control group, the two post-intervention 

month's values were averaged, and these analyses were 

then redone. The three significant results of interest 

for this further analysis were: percentages of 

prescriptions written inappropriately for indication, 

dosage, or duration; costs of inappropriate prescribing 

per prescription; and costs of inappropriate prescribing 

per patient encounter. 

Since these tests involved re-analysis of data 

used previously, an adjustment for alpha slippage may 

have been necessary. To account for this problem, one 

can adjust the significance level by dividing 0.025 by 

2, resulting in a probability level of 0.013 to achieve 

statisical significance for the percentage analysis. 

For the cost analyses one can adjust the significance 

level by dividing 0.017 by 2, resulting in a probability 

level of 0.0085 to achieve statistical significance for 

the cost analyses. This was a conservative method of 

adjusting for alpha slippage. 
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Percentages of Prescriptions Written Inappropriately for 
Indication, Dosage, or Duration 

When the two post-intervention months were 

averaged, these results remained significant. The 

analysis of covariance F value for group was 6.43 (P 

= 0.009). Post hoc testing showed that when the two 

intervention groups' values were com~ined, mean 

percentages were significantly' lower than the control 

group (F value = 12.62, P = 0.003). The two 

interventions were not significantly different (F value 

= 0.09, P = 0.766). These results are displayed in 

Table 28, with mean values shown in Table 29. 
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Table 28. Analysis of covariance and post hoc analysis 
results for percentages of prescriptions written 
inappropriately for indication, dosage, or 
duration, with post-intervention months 
averaged. 

Test Source 

Post-Intervention: 

Ancova Group a 

Covariate b 

Post hoc tests c: 
statistical vs. 

Case scenario 
Intervention vs. 

Control 

F-ratio 

6.43 

12.59 

.09 

12.63 

Degrees of freedom were 2, 1, and 16. 

P value 

.0'09 

.003 

.764 

.003 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate consists of the pre-intervention 
(April) measures of the respective variable. 
The covariate by group interaction was not 
significant: F-ratio = .919, P value = 0.422. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Table 29. Mean percentages of prescriptions written 
inappropriately for indication, dosage, or 
duration, with post-intervention months 
combined. 

___________________ Group ____________________ _ 

Month control 

April 58.4 ± 20.0 

Post- 65.0 ± 35.2 
intervention 

Post- a,b 74.6 
intervention 
adjusted 

statistical 
Information 

76.5 ± 20.2 

45.3 ± 14.0 

38.4 

Case 
Scenario 

62.5 + 30.1 

36.5 ± 27.2 

35.1 

Values shown are percentages of prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, ± standard 
~virti~. . 

a = Mean values adjusted through analysis of covariance. 

b = In post hoc analysis, the control group percentage 
is significantly higher than that of the 
combined intervention groups (p = .003). 
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costs of Inappropriate Prescribing per Prescription 

When the two post-intervention months were 

averaged, these results remained significant. The 

analysis of covariance F value for group was 4.56 (P = 

0.027) . Post hoc testing showed that when the two 

intervention groups' values were combined, mean 

percentages were significantly lower than the control 

group (F value = 9.07, P = 0.008). The two 

interventions were not significantly different (F value 

= 0.17, P = 0.687). These results are displayed in 

Table 30, with mean values shown in Table 31. 
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Table 30. Analysis of covariance and post hoc analysis 
results for costs of inappropriate prescribing 
per prescription, with post-intervention months 
averaged. 

Test Source 

Post-Intervention: 

Ancova Group a 

Covariate b 

Post hoc tests c: 
Statistical vs. 

Case scenario 
Intervention vs. 

Control 

F-ratio 

4.56 

9.85 

.17 

9.01 

Degrees of freedom were 2, 1, and 16. 

P value 

.027 

.006 

.687 

.008 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate consists of the pre-intervention 
(April) measures of the respective variable. 
The covariate by group interaction was not 
significant: F-ratio = 1.17, P value = 0.338. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Month 

April 

31. Mean cost per study prescription for 
inappropriate uses (prescriptions written 
inappropriately by indication, dosage, or 
duration), with post-intervention months 
combined ($). 

229 

__________________ Group __________________ __ 

Control 

21.67 ± 15.6 

statistical 
Information 

Case 
Scenario 

27.33 + 15.4 

Post- 25.32 ± 16.0 

32.30 + 10.4 

15.82 + 6.5 16.62 + 10.6 
intervention 

Post- a,b 29.10 
intervention 
adjusted 

13.58 15.61 

Values shown are percentages of prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, + standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 

b = In post hoc analysis, the control group percentage 
is significantly higher than that of the 
combined intervention groups (p = .008). 
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costs of Inappropriate Prescribing per Patient Encounter 

When the two post-intervention months were 

averaged, these results also remained significant. The 

analysis of covariance F value for group was 4.19 (P = 
0.034) . Post hoc testing showed that when the two 

intervention groups' values were combined, mean 

percentages were not significantly lower than the 

control group (F value = 8.06, P = 0.012), after 

adjusting for alpha slippage. The two interventions 

were not significantly different ( F value = 0.43, P = 
0.519). These results are displayed in Table 32, with 

mean values shown in Table 33. 
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Table 32. Analysis of covariance and post hoc analysis 
results for costs of inappropriate prescribing 
per patient encounter, with post-intervention 
months averaged. 

Test Source F-ratio P value 

Post-Intervention: 

Ancova Group a 4.19 .034 

covariate b 13.15 .002 

Post hoc tests c. . 
statistical vs. .43 .519 

Case scenario 
Intervention vs. 8.06 .012 

Control 

Degrees of freedom were 2, 1, and 16. 

a = The three groups in the study were the control 
group, the statistical information group, and 
the case scenario group. 

b = The covariate consists of the pre-intervention 
(April) measures of the respective variable. 
The covariate by group interaction was not 
significant: F-ratio = 0.656, P value = 0.534. 

c = Post hoc tests were planned comparisons between the 
two interventions, and between the control group 
and the two interventions combined. 
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Month 

April 

33. Mean cost per patient encounter for 
inappropriate uses (prescriptions written 
inappropriately by indication, dosage, or 
duration), with post-intervention months 
combined ($). 
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__________________ Group __________________ __ 

control 

.43 ± .27 

statistical 
Information 

.91 + .48 

Case 
Scenario 

.82 + .51 

Post- • 65 + .41 .46 ± .23 .53 + .43 
intervention 

Post- a,b 
intervention 
adjusted 

.86 .36 .46 

Values shown are percentages of prescriptions which are 
inappropriate, as evaluated by criteria 
presented in the intervention, ± standard 
deviation. 

a = Mean values adjusted through analysis of covariance. 

b = In post hoc analysis, the control group percentage 
is not significantly higher than that of the 
combined intervention groups, after adjusting 
for alpha slippage (p = .012). 
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Analysis of Educator Evaluations 

Immediately after each session the educator 

completed an evaluation form for assessing factors which 

might have influenced the effectiveness of the session 

(Appendix E). Practitioner receptiveness and 

attentiveness were rated on a 5 point scale (from 

negative to positive). In addition, frequency of 

interruptions, length of the session and general 

comments were documented. Differences in 

receptiveness, attentiveness, interruptions, and length 

of session between the two intervention groups were 

analyzed using the student's t-test. These results are 

shown in Tables 34 and 35. No significant differences 

were found. 

Table 34. Student's t-test results for differences 
between the two interventions in terms of 
practitioner receptiveness and attentiveness, 
number of interruptions, and length, in minutes. 

variable t statistic P value 

Receptiveness .221 .828 

Attentiveness .000 1.000 

Interruptions 1.852 .085 

Length in minutes .276 .786 
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Table 35. Mean values of educator evaluations 
(receptiveness, attentiveness, interruptions, 
and time) • 

Group 

variable statistical Case 
Information Scenario 

Receptivenessa 3.6 + 1.4 3.5 + 0.8 

Attentivenessb 4.3 + 0.5 4.3 + 0.7 

Interruptionsc 1.9 + 0.8 1.3 + 0.5 

Time in minutes 15.8 + 5.8 15.1 + 2.7 

Note: No significant differences between the groups 
exist. 

a = Ratings, on a 5 point scale· (1 = negative, 3 = 
neutral, 5 = positive). 

b = Ratings, on a 5 point scale (1 = not at all, 3 = 
somewhat, 5 = very). 

c = Ratings, on a 5 point scale (1 = none, 3 = some, 
many). 

5 = 
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General comments which were made by 

practitioners during the educational interventions were 

noted after the sessions. These included the following. 

One comment which was made by 3 different practitioners 

concerned the difficulty of getting patients off these 

medicines and apparent dependence of patients on them. 

These included statements such as "How do you get 

patients off of these drugs?", "I think these drugs are 

addictive" and "How can I discontinue these drugs?". 

Another comment expressed by two practi tioners 

was that the drugs are effective for many situations 

which have not been studied and that when they are 

prescribed, the patients get better, so they must be 

working. Two practitioners mentioned conditions in 

which they prescribe these drugs which are not 

literature supported, but "they work". 

Two practitioners noted that it is much more 

convenient for the patients to take these drugs rather 

than antacids, particularly for gastroesophageal reflux. 

In addition, 

health plan, 

since antacids are not covered by the 

one practitioner noted that patients pay 

more out of pocket for antacids than they do for 

cimetidine, ranitidine, or sucralfate. 

The most negative comment was from a 

practitioner who stated that it was ridiculous that 
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he/she had to spend part of his/her day listening to the 

talk. He/she then had so many comments during the 

session it took longer than any of the other sessions 

(25 minutes). 

There were also positive comments by six 

practitioners, who stated that they thought the 

educational sessions were a good idea. In addi tion, 

five practitioners admitted that they had overused these 

drugs and two others noted that they had seen cases in 

which the drugs were used unnecessarily. Three 

practitioners mentioned a previous study showing overuse 

of these drugs at the HMO. 

Summary 

This chapter reported the results of the 

statistical analyses. After an initial analysis of 

covariance test, the planned comparisons involved 

testing for differences between the two interventions 

followed by testing for differences between the control 

group and the intervention groups combined. Significant 

differences were found primarily between the control 

group and the two intervention groups combined. 
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CHAPTER 5 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

This research involved the provision of two 

different one-to-one educational interventions, randomly 

assigned, to practitioners at Cigna Healthplan of 

Tucson, Arizona. A third practitioner group received 

no intervention and were used as a control group. The 

intervention was aimed at improving the prescribing of 

anti-ulcer drugs. One intervention included case 

scenarios in the presentation while the other one 

consisted of statistical information of the results of a 

drug use review. In this chapter the results of the 

study are discussed and compared with other research, 

conclusions from those results are extracted, and 

recommendations for future research concerning 

educational methods to change practitioner prescribing 

are proposed. 

Discussion 

In this section each area of analysis is 

discussed separately. For convenience, some of the 

important statistical findings are listed along with the 

discussion text. 
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Prescribing Rates and Patient Encounters 

Some differences in numbers of study 

prescriptions and number of patient encounters were 

noted between the practitioner groups. The differences 

in numbers of prescriptions was probably due, in part, 

to differences in patient mix. The control group of 

practitioners practiced at a clinic where a large amount 

of urgent care was provided, whereas the other three 

clinics treated more of Cigna Heal thplan 's chronically 

ill population. For this reason, adjustment of costs by 

the number of study prescriptions written was judged to 

be a reasonable adjustment for patient mix. This 

provided a cost of inappropriate drug use for each 

prescription written for the study drugs. 

The cost adj ustments for number of patient 

encounters was appropriate because some practitioners 

took vacation or sick leave during the study. 

Practitioners who worked more consistently during the 

study would have inordinately higher chance of 

prescribing the drugs. Cost values were adjusted by 

these values, resulting in a cost per patient encounter 

for inappropriate use of this class of drugs. This 

value could also allow a heal thplan administrator to 

calculate a potential effect of providing such a program 

to the staff. 



239 

overview of Rates of Prescribing Errors 

At the beginning of the study, the control group 

displayed fewer total errors than the intervention 

groups. However, the number of errors decreased for the 

two intervention groups in the 2 post-intervention 

months while the control group's levels remained similar 

to the pre-intervention levels. 

A reason for lower initial numbers of 

prescribing errors in the control group may have been 

patient mix. Since the "control group" clinic also 

functioned as the urgent care center for cigna, it 

served a younger population. The pharmacists at the 

clinics stated that the other clinics served more 

elderly, chronically ill patients than the "control 

group" clinic. Since elderly people utilize more 

medication, the chances of needing to prescribe these 

drugs may be greater when serving an older population. 

It would then follow that fewer prescriptions would 

result in fewer total errors. 

The percentages of prescriptions with errors 

provided clearer comparisons between the three study 

groups. These percentages were similar in the pre

intervention month, although the control group was the 

lowest, at 58%, while the statistical information group 

was the highest, at 76%. In the post-intervention 
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months the control groups increased initially (72%), and 

then dropped back to pre-intervention levels (58%). 

For the experimental groups, the percentage of 

inappropriate prescribing dropped off considerably after 

the intervention to 38% and 28% in June and 46% and 45% 

in July. 

The control group's initial post-intervention 

increase may have been due to the mix of practitioners 

who prescribed these drugs in June versus in April. One 

practitioner, in particular, prescribed the drugs six 

times in April, with 50% of them being inappropriate, 

but prescribed them only once in June, but it was 

inappropriate, resul ting in an inappropriate rate of 

100%. with only 7 practitioners per group, this may 

have affected the results. One statistical method used 

to adjust for this was to combine the results from the 

two post-intervention months and re-analyze the data. 

The initial percentages of inappropriate 

prescribing were lower than the rate discovered by Mead 

and McGhan (1988), which was 81.5% inappropriate before 

a clinical pharmacist intervention. The rates of 

inappropriate prescribing were higher, however, than 

were reported from a hospital study which found 20% of 

cimetidine uses to be inappropriate (Gee, et al. 1979). 

On the other hand, a different hospital study reported a 
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51.5% rate of use of cimetidine to prevent 

gastrointestinal bleeding and a 6.5% rate for 

miscellaneous reasons (Schade and Donaldson, 1981). The 

authors did not assess appropriateness of these uses. 

Ulasek, et al. (1984) reported a 67% rate of 

inappropriate use in an outpatient setting, which was 

similar to the rate found in this research. 

variations from other studies may have been due 

to different criteria or different practice styles. The 

criteria used for this dissertation was developed 

through consultation with local medical authorities. 

These criteria may have been more or less stringently 

applied than in the other settings. 

Different practice styles may also account for 

these differences. In some settings, drugs may be 

relied upon more readily than "non-drug therapies. In 

addition, prescribing in a hospital presents different 

problems than prescribing in a outpatient setting. 

Patient demand may have less effect on drug use in a 

hospital because hospitalized patients can be more 

dependent than outpatients. 

Individual Practitioner Prescribing Trends 

Due to the small sample sizes in each group, the 

resul ts may have been skewed by one or two members of 
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each group. For instance, if one practitioner did not 

respond as well as the other practitioners to an 

intervention, variance was increased and the results 

were biased towards non-significance. In addition, the 

small sample size does not allow for deletion of these 

cases. 

In viewing the data on an individual 

practitioner basis, it was noted that one practitioner 

in the control group, wrote only one prescription in 

June and it was inappropriate. This was partially 

responsible for the increase in the control group's rate 

of inappropriate prescribing for June. On the other 

hand, 

from 

another practi tioner in the control group went 

a 67% rate of inappropriate prescribing for 

indication in April to 0% in June. 

In the statistical information group, the 

average decrease in inappropriate prescribing was over 

40% for June. However, one practitioner's rate 

decreased only 13%, while another's dropped 67%. In the 

case scenario group, a similar situation occurred. The 

average decrease was 43% for June, but one practitioner 

decreased inappropriate prescribing by only 9% , while 

two others decreased by 67%. 

Since similar cases could be identified in each 

group, the statistical results should not have been 
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The large 

variances resulting from these differences may, however, 

have adversely affected power of the statistical tests 

to detect significance. 

Reliability of Drug Use Evaluations 

The drug use evaluations were found to be 

reliable by two measures, kappa (Fleiss, 1971) and 

coefficient alpha (Nitko, 1983). Kappa values ranged 

from 0.531 (for duration assessments in July) which 

represents fair to good agreement, to 0.982 (for 

indication assessments in April), which represents 

excellent agreement (Fleiss, 1981). 

Coefficient alpha values ranged from 0.812 (for 

doses assessments in June) to 0.996 (for indication 

assessments in April). These values also represent good 

to excellent reliability between the three drug use 

evaluators. 

The high reliability values indicated that there 

was agreement between the three evaluators as to which 

drug uses were inappropriate for indication, dose, or 

duration. The specific and detailed guidelines for 

assessing drug use promoted this level of agreement. 

The use of three independent evaluators helped 

to avoid bias in making judgments concerning the 

appropriateness of drug use. The evaluators were 
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unaware of which practitioner, practitioner study group, 

or month they evaluating on any of the drug uses. 

According to the reliability measures obtained, 

there was generally greater agreement concerning the 

indication assessments than for any other of the 

assessments. Dose and duration assessments were more 

difficul t and comprised a much smaller subset of 

assessments because dosage and duration were only 

assessed if indication was appropriate or the 

prescription was written with "as needed" dosage or 

refill instructions. In general, the reliability 

values indicated a high level of consistency between the 

three drug use evaluators. 

Validity of the criteria for Assessing Drug Use 

The validity of the criteria was affirmed by the 

evaluators prior to and after the evaluation process. 

As the criteria were presented to the clinical 

pharmacist evaluators, they were asked to provide 

feedback concerning their level of agreement with the 

criteria. Upon submitting their judgments, they were 

again asked for input concerning their agreement with 

the criteria. In each case, the evaluators agreed with 

the criteria, as presented in the "Directions for 

Assessing Therapy" (Appendix G). 
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Other indicators of validity involved the way 

the cri teria were developed • The medical director of 

Cigna Healthplan, other practitioners, and clinical 

pharmacy faculty were asked for their input concerning 

the criteria presented in the interventions. Changes 

were incorporated when necessary. Since the cri teria 

utilized for these assessments were developed from the 

interventions, validity of the criteria was therefore 

further sUbstantiated by this process. 

Power Analyses 

By many standards the sample size for this 

research was quite small. Although 24 practitioners 

were included in the study, only 21 wrote study 

prescriptions in June and 22 in July. with the large 

standard deviations found with most of the mean values, 

the detection of significant differences for several of 

the tests was remarkable. In all sample size analyses 

discussed here, power was set equal to 0.80, with alpha 

at 0.05, and effect size calculated as described in 

Cohen (1977). The method for analysis of covariance was 

used and adjustments in critical differences were made 

for unequal sample sizes when appropriate, as outlined 

by Cohen (1977). 
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The prescribing of the study drugs for 

inappropriate indications ranged from 41% to 51% prior 

to the interventions. The intervention groups' rates of 

inappropriate prescribing went down significantly in 

June to around 19% and 13%,. when compared with the 

control group. This result supported Hypothesis I. 

By July the difference from the control group 

was no longer statistically significant, although the 

control group remained at around 40% while the 

intervention groups went up slightly to about 20%. A 

larger sample size would possibly have provided adequate 

power to have resulted in a statistically significant 

difference in July as well as June. Sample size 

analysis indicated that increasing the group sizes to 8 

in each cell would have increased power to 0.80. 

Results from previous studies have indicated 

that changes in prescribing due to educational 

interventions can be short-lived (Eisenberg 1986). 

Avorn and Soumerai utilized two meetings in their 

educational program (1983). Follow-up analysis revealed 

that the second meeting was significantly important in 

predicting prescribing changes (Soumerai and Avorn, 

1987). 
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The section of Hypothesis V which referred to 

differences in prescribing for inappropriate indications 

between the two interventions was not supported. In 

fact, the post hoc analyses did not indicate that such a 

trend existed (P values = 0.610 and 0.876 for June and 

July, respectively). 

The Prescribing of Cimetidine, Ranitidine, and 
Sucralfate at Inappropriate Dosages 

Hypothesis II was not supported by these 

results. Prescribing of cimetidine, rani tidine, and 

sucralfate at inappropriate doses decreased marginally 

for the two intervention groups, but the difference was 

not significant (p value = 0.075 for post hoc testing). 

July results were similar. 

One reason for the lack of significant 

differences between the three groups may have been the 

lower reliability values between the three drug use 

evaluators. These reliability values, although 

considered fair to good, were lower overall than those 

for indication. The lower reliability values suggested 

that there was more ambiguity in these judgments than 

for indication. 

Another reason for the lack of significant 

resul ts was that fewer cases were actually judged for 

dosage errors. If the prescription was found to be 
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inappropriate for indication, the use was not evaluated 

for dosage unless it was written "as needed". 

Therefore, in April only 48% and 52% of prescriptions 

were evaluated for dosages in the statistical 

information and case scenario study groups, 

respectively. On the other hand, 80% and 87% of 

prescriptions were evaluated for dosages in June and 77% 

and 79% in July, respectively. The percent evaluated 

for the control group remained more constant at 59% for 

April, 58% for June, and 41% for July. 

An addi tional reason for lack of significance 

may have been that practitioners tried to decrease the 

dosages but were met with resistance from patients. If 

this was true , it is unclear why the same type of 

resistance would not have prevented changes in 

prescribing for inappropriate indications. 

The portion of Hypothesis V which related to 

prescribing at inappropriate dosages was not supported 

by the results. Comparisons between the two 

intervention groups again did not reveal statistically 

significant differences or any trends toward 

significance. 

Both interventions were designed to emphasize 

proper dosages equally. Al though the percentage of 

improper dosages was higher for the case scenario group 
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in July, actually exceeding the pre-intervention levels 

by 5%, these differences were not statistically 

significant. since the post hoc test for differences 

between the two interventions did not approach 

significance (p value = 0.824), it would be 

inappropriate to suggest that a.larger sample size might 

have changed the results. 

The Prescribing of Cimetidine, Ranitidine, and 
Sucralfate for Excessive Durations 

Hypothesis III was not supported by these 

results. Prescribing of cimetidine, rani tidine, and 

sucralfate for excessive durations decreased marginally 

for the two intervention groups in June but rebounded 

in July, although not as high as pre-intervention 

levels. 

One reason for the lack of significant 

differences between the three groups may have been the 

lower reliability values between the three drug use 

evaluators, as noted above for dosage evaluations. In 

addition, one evaluator stated that anytime a dosage was 

wrong, she considered it wrong for duration also. The 

other evaluators did not necessarily follow the same 

tack. 

Another reason for the lack of significant 

results was that fewer cases were actually judged for 
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duration errors, as noted above for dosage evaluations. 

The portion of Hypothesis V which related to 

prescribing for excessive durations was not supported by 

the results. comparisons between the two intervention 

groups again did not reveal statistically significant 

differences or any trends toward significance. The two 

interventions were not found to be different. 

Both interventions were designed to emphasize 

proper durations equally. The percentage of improper 

durations returned to pre-intervention levels for the 

statistical information group in July, while the percent 

of duration errors dropped further, to 5%, for case 

scenario group. These differences 

statistically significant. 

Total Percentage of Errors in Prescribing 
of Cimetidine, Ranitidine, and Sucralfate 

were not 

Hypothesis IV was supported by the results. In 

June, the combined percentage of prescriptions with 

errors due to indication, dosage, or duration was 

significantly lower in the intervention groups than in 

the control group (p value = 0.001 in post hoc testing). 

The results indicated that the one-to-one educational 

intervention signif icantly improved prescribing in 

regard to the percentage of prescriptions written 

inappropriately for indication, dose, or duration. 
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In July, these differences lessened to the point 

where they were no longer statistically significant (p 

value = 0.069 in post hoc testing). If the same trends 

would have been expressed in a larger sample size the 

July results may have been significant. Sample size 

analysis indicated that increasing the group sizes to 

40 in each cell would have increased power to 0.80. 

No differences were identified between the two 

interventions for combined percentage of prescriptions 

written inappropriately for indication, dose, or 

duration (p value = 0.684 for June and p value = 0.812 

for July, in post hoc testing). It is unlikely that a 

slightly larger sample size would have resulted in any 

statistical significance. Therefore, the section of 

Hypothesis V which dealt with differences between the 

two interventions for total percentage of inappropriate 

prescriptions was not supported-in this research. 

costs of Inappropriate Prescriptions 
for Cimetidine, Ranitidine, and Sucralfate 

The costs of inappropriate prescriptions in June 

and July was greater for the control group than for 

either of the intervention groups. However, these 

differences were not found to be statistically 

significant, therefore Hypothesis VI was not supported. 

Post hoc testing resulted in a probability value of 
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0.054 for June and a probability value of 0.052 for 

July. Al though these results were nearly significant 

and power analysis indicated that for July, sample size 

would have to be increased to 21 in each group to have 

increased power to o. 80 • 

There was no difference identified between the 

two interventions in terms of cost of inappropriate 

prescribing and, thus, Hypothesis VII was not supported. 

Post hoc probability values were 0.832 and 0.241 in June 

and July, respectively. Larger sample sizes would not 

likely have resulted in significant differences because 

the results do not trend toward significance. 

The differences in cost of inappropriate 

prescribing could have been affected by patient mix and 

by number of patient encounters of each practitioner. 

If a practitioner saw more patients in whom 

prescriptions for cimetidine, ranitidine, or sucralfate 

seemed appropriate, costs for inappropriate therapy were 

likely to be higher. 

In addition, practitioners who saw more patients 

within a month will conceivably prescribe these drugs 

more often and therefore have higher costs in general, 

as well as higher costs for inappropriate prescribing. 

For these reasons adjustments were made in these values 

for number of study prescriptions and number of patient 
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encounters. These adjustments were for workload type 

and size, respectively. 

costs of Inappropriate Prescriptions, 
Adjusted by Number of study Drug Prescriptions 

The value obtained by this adjustment was the 

cost for inappropriate prescribing of the study drugs 

for every prescription written for cimetidine, 

rani tidine , and sucral fa te • Descr ibed in another 

manner, for every prescription written for the study 

drugs, a certain dollar amount was spent for 

inappropriate use of the drugs. 

The June data supported Hypothesis VI, because 

there was a significant difference between the control 

group and the two intervention groups (p value = 0.001 

in post hoc analysis). These results were not sustained 

through July (p value = 0.091 in post hoc analysis). 

The results did not support Hypothesis VII. 

There were no significant differences in costs 

identified between· the two interventions. Post hoc 

testing resulted in probability values of 0.925 and 

0.539, for June and July, respectively. The two 

interventions should therefore be considered equal in 

their effects on costs of inappropriate prescribing per 

study prescription. 

The practical importance of these values was 
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that at an average cost of $40.55 for a prescription for 

these drugs, between $22 and $32 of that amount was 

spent for inappropriate use of these drugs. The 

interventions resulted in a decrease of that cost to $12 

and $14. 

A more conservative approach to viewing 

potential savings from the interventions was to look at 

costs for inappropriate indications alone. An error in 

dosage or duration represented a portion of 

inappropriate use and a portion of appropriate use. The 

portion which was excessive was inappropriate. For this 

reason, costs due to prescribing for inappropriate 

indications were also analyzed. 

statistical analysis resulted in a significant 

difference between the control and intervention groups 

for June (post hoc F value = 4.73, P = 0.044). The mean 

cost per prescription for inappropriate indications 

before the interventions was $18.28. After the 

intervention this cost dropped to $5.99 for the 

intervention groups, a cost savings of $12.29 per 

prescription. 

costs of Inappropriate Prescriptions, 
Adjusted by Number of Patient Encounters 

The value obtained by this adjustment was the 

cost for inappropriate prescribing of the study drugs 
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Described 

in another manner, for each patient the practitioner 

treated, a certain dollar amount was spent for 

inappropriate use of the drugs whether or not the drugs 

were prescribed for the particular patient. 

The June data supported Hypothesis VI, because 

there was a significant difference between the control 

group and the two intervention groups (p value = 0.019 

in post hoc analysis). These results were not sustained 

through July (p value = 0.084 in post hoc analysis), 

although the trend toward significance indicated that a 

larger sample size may have changed these results. 

Sample size analysis indicated that increasing the group 

sizes to 15 in each group would have increased power to 

0.80 and thereby increased the likelihood of detecting a 

significant difference. 

The results did not support Hypothesis VII. 

There were no significant differences 

identified between the two interventions. 

testing resulted in probability values of 

0.405, for June and July, respectively. 

in costs 

Post hoc 

0.779 and 

The two 

interventions should therefore be considered equal in 

their effects on costs of inappropriate prescribing per 

patient encounter. 

The practical importance of these values 
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involved the total costs associated with inappropriate 

use of cimetidine, ranitidine, and sucralfate. The 

average cost for inappropriate use of the study drugs 

was $0.72 per patient encounter in April. Assuming that 

the changes in prescribing attained for the intervention 

groups could be attained for all practi tioners, this 

cost could be decreased to an average of $0.52 per 

patient encounter. 

As described above in the section for costs per 

prescription, a more conservative approach to estimating 

costs was to separately analyze costs due to 

inappropriate prescribing by indication. The result of 

this analysis however was not significant (post hoc F 

value = 2.32, P = 0.146). 

Average of Post-Intervention Values 
for Significant Results 

The data analysis revealed that the control 

group had an increase in inappropriate prescribing by 

indication, dose, or duration in June. Since this 

resul t may have been an anomaly of the control group 

that may have improperly influenced the results toward 

significance, the data were re-analyzed by averaging the 

two post-intervention months' values. Adjustments for 

alpha slippage were made for these analyses. 

Two of the three significant tests which may 
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have been influenced by this fluctuation in the control 

group remained significant in this follow-up analysis, 

after adjustment for alpha slippage. Those tests were: 

(1) percentages of prescriptions written inappropriately 

for indication, dosage, or duration (P = 0.003) and (2) 

costs per study prescription for inappropriate uses (P = 

0.008). Costs per patient encounter for inappropriate 

uses was nearly significant (P = 0.012). 

These results helped to sUbstantiate the 

conclusion that the significant results were not simply 

due to a random fluctuation in the control group's 

prescribing which occurred in the first post

intervention month, but were due to genuine differences 

in prescribing between the control group and the 

experimental groups after the intervention. 

Educator Evaluations of One-to-One Sessions 

There were no statistically significant 

differences between the two intervention groups 

concerning receptiveness, attentiveness, number of 

interruptions, or length of discussion. This indicated 

that the practitioners in the two intervention groups 

were not different in terms of these attitudes toward 

the interventions. Also, the frequency of interruptions 

and length of the interventions were not significantly 

different. 
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Practitioner comments 

The general comments made by practitioners 

during the educational interventions indicated why 

problems exist with the prescribing of this class of 

drugs. These comments also helped explain the tapering 

off of the effect in July and exemplifed difficulties in 

changing practitioner prescribing behavior. 

The Effect of Patient Demand 

The comments concerning the difficulties in 

discontinuing the drugs, relate to the effects of 

patient demand on the prescribing process. As noted by 

Hemminki (1975), Smith (1980), Pellegrino (1976), and 

Segal and Hepler (1985); the patient's influence on the 

prescribing decision, specifically patient demand, 

directly modifies the practitioner prescribing decision. 

This factor was included in the "Model of Methods to 

Influence Prescribing" developed in Chapter 2 of this 

dissertation. 

One practitioner even termed cimetidine and 

ranitidine as addictive, implying that he had previously 

tried unsuccessfully to discontinue the drugs on 

patients prior to the study. Even though practitioners 

may be aware of the problems of excessive use of these 
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drugs, the patient demand may inordinately influence 

prescribing decisions. 

Patient demand may have been associated with the 

tapering off of the effect of the interventions in July. 

After discontinuing the drugs in June, practitioners may 

have restarted them in July in response to patient 

demand. If this was indeed true, training in patient 

interactions may help to augment the effects of the 

intervention. Avorn and Soumerai (1983) included a 

consideration for this type of problem in their follow

up physician discussions. The educators asked the 

physicians to relate problems experienced with patients 

in trying to follow the recommendations of the 

intervention. Regression analysis of their data 

substantiated the importance of the follow-up 

intervention (Soumerai and Avorn, 1986). The importance 

may have been related to type of discussion, as well as 

the fact that it was an additional meeting. 

The Clinical Experience Bias 

One comment concerned the apparent effectiveness 

of these drugs for unsubstantiated indications, "We use 

these drugs because they work." This comment was a 

demonstration of an error in human inference related to 

the heuristic principle of representativeness. 

practi tioners sometimes, when questioned 

since 

about 
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apparently irrational prescribing, use the comment "In 

my clinical experience ..... , this error could be termed 

the clinical experience bias. 

As noted by Nisbett and Ross (1980), problems in 

assigning a consequence to an antecedent arise when only 

half of a two by two of cause and effect relationship is 

considered. When the clinical experience bias is 

expounded, the practitioner is only considering the top 

part of the two by two shown in Figure 3. 

Figure 3. The Clinical Experience Bias 

Treatment 

No Treatment 

Cure 

89% 

91% 

No Cure 

11% 

9% 

since good scientific research involves the use 

of control groups, the clinical experience bias is 

usually avoided when the medical literature is 

consulted. But an error in human inference related to 

the representativeness heuristic occurs when the 

practitioner incorrectly assumes that a cure has 

resulted from a trial prescription. 

been assigned to an antecedent 

analysis. 

A consequence has 

without adequate 

Although not expressed by all practitioners, the 
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clinical experience bias may help to explain some of the 

unusual unsubstantiated conditions for which these drugs 

were prescribed, such as stomach upset due to aspirin, 

irritable bowel syndrome, and pancreatitis. .The 

pharmacological properties of the drugs do not lend 

support for their use in these conditions, but since 

stomach and abdominal pain were associated with these 

problems, these drugs were prescribed and evaluated as 

be effective. 

Furthermore, a significant long term prescribing 

problem is likely to evolve when a cure is 

inappropriately aligned with an incorrect prescribing 

decision. The drug may then be continued indefinitely, 

at great expense to the HMO, as well as increasing the 

probability of adverse drug reactions. 

Another problem with the clinical experience 

bias is that the drug therapy may sometimes be used as 

support for the disease diagnosis. When a patient's 

condition improves, the practitioner may incorrectly 

consider the improvement as SUbstantiation of the 

diagnosis. Thereafter, the anchoring bias may affect 

future prescribing and diagnostic decisions for related 

symptoms. Even though conflicting information is 

discovered, changing the diagnosis may be resisted based 
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upon an apparent cure due to an inappropriate drug 

choice. 

Direct Patient Expenses 

Another important comment from the practitioners 

concerned the relative cost to the patient of 

cimetidine, ranitidine, and sucralfate versus the cost 

of antacids. This comment exemplified the effect of 

patient demand on practitioner prescribing decisions. 

Understandably, it would be difficult to convince a 

patient that an over-the-counter product which results 

in greater personal costs could be as effective as a 

prescription product, particularly if the patient has 

previously used the prescription product. 

The relative cost problem was identified prior 

to the implementation of this research, but since it did 

not coincide with the theory basis of the research, it 

was not incorporated. It does however represent an 

interesting area for future research of administrative 

programs to change practitioner prescribing. 

Posi tj.ve comments 

The positive comments indicated that these 

practitioners were receptive to this type of educational 

program. The fact that the study was conducted in a 

staff model HMO may have related to their willingness to 
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participate. The practitioners may have considered the 

program as a break from their daily activities. On the 

other hand, Avorn and Soumerai (1983) found that private 

practice physicians were also willing to participate in 

these types of interventions. In their study, 

physicians were not reimbursed and may even have 

sacrificed part of their potential earnings to 

participate. 

Comparisons with Previous Research Regarding 
One-to-One Physician Educational Interventions 

This research supported the conclusion reached 

by Avorn and Soumerai (1983), Schaffner, et ale (1983) 

and others that one-to-one educational interventions can 

be used to improve physician t:!rescribing. This study 

extended the findings of those studies because a 

different and, perhaps, more difficult type of 

prescribing problem was addressed. 

In the Avorn and Soumerai study (1983), two of 

the three drugs studied were drugs lacking strong 

scientific proof concerning efficacy. Those drugs were 

propoxyphene and cerebral and peripheral vasodilators. 

Since these drugs are not strongly indicated for any 

conditions, changing prescribing can involve primarily a 

reiteration of the results of scientific studies. 

The prescribing problem evaluated in this 
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dissertation posed a more complex problem, in which the 

drugs were highly efficacious for several different 

condi tions, but tended to be overused for unsupported 

indications. The problem involved modulating the use of 

a class of drugs rather than extinction of the use of a 

particular drug. Overprescribing of cephalexin, as 

addressed by Avorn and Soumerai (1983), more closely 

paralleled the difficulty of the overprescribing of 

anti-ulcer therapies. However, an entire class of drugs 

was evaluated in this research, rather than a single 

drug. 

Specific antibiotics contraindicated for office 

practice and oral cephalosporins were targeted in the 

educational interventions investigated by Schaffner, et 

al. (1983). Although the Schaffner, et al. (1983) 

experiment targeted a broader prescribing problem than 

the Avorn and Soumerai (1983) research, the research of 

this dissertation involved an even broader prescribing 

problem, involving an entire class of drugs. 

Three more studies have used one-to-one 

educational discussions in an attempt to improve 

physician prescribing of antibiotics. Herfindal, et 

al. (1983) used clinical pharmacists on physician teams 

in a hospital to improve prescribing of prophylactic 

antibiotics. Klein, et al. (1981) affected antibiotic 
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prescribing in a hospital through individual tutorials. 

McConnell, et ale (1982) modified tetracycline 

prescribing for Medicaid patients with 30 minute visits. 

The McConnell, et ale (1982) and Klein, et ale (1981) 

studies more closely paralleled the research of this 

dissertation because short, pre-planned discussions were 

used rather than the nonspecific involvement of a 

clinical pharmacist (Herfindal, et ale 1983). 

In this aspect, the findings of this research 

more closely resemble those of the Inui, et ale study 

(1976). Inui, et ale (1976) were able to improve 

prescribing for hypertension through individual 

physician tutorials. Not only was prescribing improved, 

but patient measures of compliance were also improved. 

However, the intervention in this dissertation took only 

10 to 15 minutes to administer, whereas educational 

sessions of one to two hours were employed by Inui, et 

ale (1976). 

Another successful study involving one-to-one 

physician educational discussions was performed by 

Everett, et ale (1983). That study involved changing 

laboratory test use and utilized medical faculty review 

of house staff test use. Differences from that study 

compared with this research were that feedback was 

employed, the interventions were not as specific 
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(involving general discussions), and the physician 

population consisted of residents rather than practicing 

physicians. 

An interesting point of this research was the 

effect of the intervention above potential hindrances, 

such as small sample size, patient demand, patient 

costs, and the clinical experience bias. Research by 

Ray, et al. (1987) found that a one-to-one educational 

intervention was not effective in changing the overuse 

of antipsychotics in nursing homes. Ray, et al. noted 

that nurses I recommendations may have attenuated the 

effects of the interventions. 

stergachis, et al. (1987) was not able to 

demonstrate changes in prescribing due educational 

interactions between physicians and clinical pharmacists 

at an HMO clinic. Inadequate physician numbers and lack 

of specific guidelines for these interactions may have 

contributed to the lack of effect in the stergachis, et 

al. study (1987).. The interventions in this 

dissertation were carefully conceived, developed, and 

administered in a consistent manner. 

The demonstration of an effect from the one-to

one educational program used in this research may have 

been due to the efforts taken in developing and pre-

testing of the program. Obtaining suggestions for 
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refinement from external physicians was an important 

aspect of the intervention development. The effect of 

this external input may be explained using persuasion 

theories. First, the message may have been more 

palatable than originally developed, due to the 

rephrasing suggested by the physician reviewers. 

secondly, the credibility of the source was 

probably enhanced through referring to the literature 

frequently. This may have been related to Jaccard's 

(1981) findings concerning confidence in the source 

versus confidence in one's own beliefs. The fact that 

the literature was consulted in developing the 

intervention may have allowed the perception of the 

source's credibility to have exceeded the practitioner's 

self confidence in their knowledge of the subject. 

The effect of the program was found to have been 

tapering off in July. This problem has been noted in 

other research in the area, specifically, that follow-up 

interventions are often necessary to maintain the 

effects of educational interventions (Eisenberg, 1986). 

It was also noted by Soumerai and Avorn (1987) that the 

follow-up visit was important in augmenting the effects 

of a one-to-one educational visit. 

Although the slight increases in sample sizes 

discussed earlier in this chapter may have resulted in 
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significant results in July, the tapering-off effect was 

likely to have progressed, resulting in eventual loss of 

effect. Again, this probably would occur due to 

external influences, including patient demand and 

patient costs. .. Furthermore, visits from drug sales 

representatives may have eventually eroded the success 

of the interventions. 

Comparisons with Previous Research 
the Vividness Effect 

other researchers have noted difficulties in 

demonstrating the vividness effect, although case 

scenarios have been one successful method of 

operationalizing vividness (Taylor and Thompson 1982, 

Rook 1986). One difference between this research and 

others was that the effect was measured over a longer 

time period. In other research (Shedler and Manis 1986, 

Reyes, et al. 1980, Kisielius and Sternthal 1984), the 

delay between study and measurement was a few days to a 

week, whereas in this study measures were performed over 

a period of two months. This delay could have diluted 

the differential effects of the case scenarios. 

Another factor which may have been related to 

the lack of difference between the two intervention was 

the fact that these interventions strived to change 

behavior rather than memory or attitudes. Attitudes and 
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memory, although directly related to behavior, may be 

more easily swayed with a vivid presentation. since 

patient demand was identified by some practitioners as a 

factor that affected their prescribing of these drugs, 

it may have tended to override the differential effects 

of the two interventions. In other words, a ceiling of 

improvement in prescribing may have been achieved by 

both interventions, but to proceed beyond that ceiling 

was prohibited by the effect of patient demand. 

All of the studies involving vividness which 

were examined in the literature review, measured 

primarily attitudes and/or memory, rather than 

behavioral changes. Only Rook (1986) looked at behavior 

changes after a 6 week period, but was not able to 

demonstrate a vividness effect for behavioral changes. 

Further, the complexity of the behavior change 

sought may have suppressed the differences between the 

interventions. Since so many attitudes and factors, 

such as patient demand, go into the prescribing 

decision, form of presentation may have been less 

important than the fact that a person was speaking with 

them individually about a common problem to which they 

equated their own practices. In addition the 

differential effect of the case scenarios may have been 

overcome by the more personal nature of the presentation 
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of results from a drug use review study at an HMO. 

Finally, the two interventions were, by design, 

presented in very similar manners, with the same number 

of handouts and disclosing comparable information. The 

interventions had been carefully designed and refined. 

Perhaps maximal changes in prescribing were achieved 

wi th both interventions. In addition, since each 

intervention was provided in a one-to-one manner, they 

may have both been equally vivid because one-to-one 

interactions are considered more vivid than group 

interactions (Nisbett and Ross, 1980). 

An additional difference in this dissertation's 

method of testing the vividness effect was previous 

research utilized printed (Rook 1986, Reyes, et al. 

1980, Kisielius and sternthal, 1984) or recorded 

information (Shedler and Manis 1986), rather than a one

to-one educational discussion. Again, providing 

information in a one-to-one manner may elicit the 

vividness effect in a way that overshadows the use of 

case scenarios versus statistical information. 

From this research, a difference was not 

detected between the case scenario and the statistical 

information interventions. This implied, although it 

did not prove, that if educational interventions are 

carefully designed, pretested, and provided in a one-to-
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one manner; it does not matter whether case scenarios or 

statistical information are utilized to develop the 

educational objectives. 

Theoretical Considerations of the Vividness Principle 

In addition to the preceding discussion, there 

are several other reasons why the vividness principle 

was not demonstrated in this study. A further 

consideration was that it may not be important in 

designing practitioner educational interventions. 

First, physicians may not be overly susceptible 

to case studies as a method of persuasion in this type 

of setting. They often are trained through the use of 

case studies, so that they are familiar with these types 

of presentations and, therefore, not inordinately 

influenced by them. 

Another consideration involving medical training 

was that statistics may impart greater influence among 

physicians than other groups of people because 

statistics are used throughout the scientific and 

medical literature. Therefore, the comparison 

intervention of utilizing statistics may have negated a 

possible vividness effect. Furthermore, the 

utilization of data from a drug use review at an HMO may 

have been viewed as feedback by the practitioners rather 

than general statistical information. This may have 
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improved the effectiveness of the alternate intervention 

to the extent that the vivid intervention was not 

significantly different. 

A third consideration was that the case stUdies 

utilized in the vivid intervention were not vivid enough 

to be more persuasive than the non-vivid intervention. 

since these drugs do not commonly result in severe side 

effects or complications, it was difficult to portray a 

great deal of vividness without risking credibility. 

Finally, as mentioned before, there may have 

been a ceiling effect due to the provision of a one-to

one educational discussion. This may have prevented the 

identification of differences between the two 

interventions. 

A glance through medical journals indicates that 

vividness is employed by pharmaceutical manufacturers in 

drug advertising. Often a patient is pictured with a 

synopsis of symptoms and a recommended treatment. 

statistical information is also common in drug 

advertisements. Pharmaceutical companies may have 

already determined that these two methods of persuasion 

are equally effective or that each method reaches a 

different population of physicians. 

Drug advertisements to the public often employ 

testimonials. This also indicates that vividness may be 
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important in persuasion, especially to the non

scientifically oriented general public. 

In conclusion, there are several explanations 

why the vividness principle was not demonstrated in this 

study. It should be noted that failure to reject the 

null hypothesis of no difference between the two 

interventions does not prove that they are same. 

Implications from advertising methods support the 

importance of vividness in persuasion. 

External Validity Considerations 

Taking into consideration other research 

previously performed in this field, this study helped to 

expand the validity of the use of one-to-one educational 

interventions to another group of physicians (staff 

model HMO physicians) and to a broader types of 

prescribing problems. 

As noted in the prescribing models developed by 

Hemminki (1975b) and Becker, et al. (1972), educational 

background and practice site have strong influences on 

prescribing decisions. Therefore, the conclusions of 

this research cannot extend beyond the particular 

practice site evaluated. The Avorn and Soumerai (1983) 

study may have provided adequate external validity to 

the effects of the one-to-one educational interventions 
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(435 physicians across 4 states), but the types of 

prescribing problems addressed were different than those 

studied here. 

Schaffner, et ale (1983) studied a broader 

prescribing problem than Avorn and Soumerai (1983), the 

prescribing of antibiotics. Since the type of 

prescribing problem addressed may modulate the 

effectiveness of a one-to-one educational discussion, 

the research of this dissertation provided addi tional 

information concerning the effectiveness of these 

programs. 

Whether HMO physicians represent a conservative 

or liberal estimate of the effects of this type of 

program is yet to be evaluated. First, it could be 

considered conservative because physicians in a staff 

model HMO may have already incorporated prescribing 

restraints into their practice styles. cost

consciousness may be a valued component of physicians 

who practice at staff model HMOs. 

On the other hand, the fact that these 

practitioners may represent a younger and more 

approachable subgroup could indicate that the resul ts 

represent a liberal estimation of the effects of the 

interventions. 

Another factor is that low patient expenses for 
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the drugs may result in excessive initial prescribing 

that would not exist in settings where outpatient drugs 

are not covered. Therefore, the prescribing excess seen 

initially in this study may not be present in other 

settings. This would also tend to indicate a liberal 

assessment of the program. It should be noted, however, 

that most health insurance coverages now include 

outpatient drug benefits. Also., other research in this 

area have found similar rates of prescribing errors. 

Conclusions 

Conclusions from this study can be divided into 

4 areas: (1) the requirement for case scenarios in 

practitioner educational programs, (2) design and effect 

of one-to-one educational programs, (3) long term 

effects of these programs, and (4) external validity 

considerations. 

None of the analyses indicated that the case 

scenario (vivid) intervention was more effective in 

changing prescribing then the statistical information 

(non-vivid) intervention. In fact, only one of the 

tests approached significance, the test for duration 

errors in July (p value = 0.182). Therefore, it could 

not be concluded that the case scenario-based 

intervention was significantly better or worse than the 

statistical information-based intervention. 
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This research supported the conclusion that one

to-one educational interventions can be used to improve 

practitioner prescribing. This research extended the 

findings from previous research because a different and, 

perhaps, more difficult type of prescribing problem was 

addressed. 

Another conclusion was that the effects of the 

single one-to-one educational discussion were not 

sustained for a long period. Al though percentages of 

inappropriate prescribing remained lower than pre

intervention rates for the second post-intervention 

month, the results were no longer significantly 

different from the control group. The tapering off of 

the effect was not unanticipated. It indicated the 

necessity for developing and researching follow-up 

strategies for this type of educational program. 

All conclusions reached from this study must be 

considered to relate to one-to-one educational 

interventions in a staff-model HMO setting. 

Additionally, since only one type of prescribing problem 

was addressed, conclusions concerning other types of 

prescribing problems must also be tempered. 
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Recommendations 

Recommendations from this study can be divided 

into two types, topics for future research and practical 

implications. 

Topics for Future Research 

since other types of programs have been met with 

limi ted success and this and other research has 

supported the use of one-to-one educational 

interventions, the future research topics discussed here 

involve primarily testing of these types of programs. 

Further study of different types of prescribing 

problems in different settings provide one avenue for 

future research. This would increase the 

generalizability of these results. Some of the settings 

might be hospitals or other types. of HMOs, such as 

independent practice associations and preferred provider 

organizations. other problems involve different classes 

of overprescribed drugs. Studies wi th larger sample 

sizes will be needed to improve generalizability. Two 

researchers were not able to change prescribing through 

one-to-one educational discussions (Ray, et ale 1987 and 

Stergachis, et ale 1987). These difficulties may have 

been due to the type of prescribing problem addressed. 

Modifications of the one-to-one intervention 
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should also be studied. Perhaps a case scenario should 

be incorporated with statistical information. Another 

alternative would be to incorporate feedback specific to 

each provider or from a particular patient during the 

educational intervention. 

Administrative programs and financial incentives 

need to be studied further in terms of costs and 

effectiveness for changing practitioner prescribing. 

There may be ways to incorporate an administrative 

program with an educational program to avoid some of the 

shortcomings of utilizing a one-to-one educational 

discussion by itself. 

A major area of future research is the study of 

methods to maintain improvements in prescribing which 

resul t from one-to-one educational interventions. The 

use of printed feedback may provide a viable alternative 

to follow-up educational meetings. Hershey, et ale 

(1986) found feedback of costs alone to be effective in 

producing some marginal changes in prescribing. 

individualized feedback may provide a less 

alternative to follow-up meetings. 

Printed 

costly 

This area of research could also entail long 

term measures of prescribing changes to identify how 

frequently feedback is needed and when the feedback is 

no longer effective. utilizing some of the theories 
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advanced by Skinner (Pinder, 1984), distributions of 

feedback could be varied to determine effective 

reinforcement schedules. The appropriate time intervals 

for follow-up one-to-one meetings could also be 

identified. 

Another avenue of future research concerns the 

cost-effectiveness of various programs aimed at 

improving practitioner prescribing. Various types of 

programs for improving prescribing should be compared, 

so that the most cost-effective programs can be 

identified. 

The importance of the patient-practitioner 

interaction should be evaluated for incorporation into 

these interventions. An intervention might be 

significantly improved through consideration of these 

influences and providing the practitioner with 

strategies to deal with patients. For example, training 

practitioners in methods for interacting effectively 

with patients may help augment prescribing changes 

brought about by an educational discussion. 

An additional area for research is patient 

education and training in self-care and self-reliance. 

Often, alternative non-drug therapies, such as weight 

loss for hiatal hernia symptoms, exist for illnesses. 

Patient education of these alternatives may help lessen 
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the demands for drug therapy and thereby change 

prescribing practices. 

The need for the study of heuristic biases in 

prescribing decisions is another area for future 

research. Although heuristic biases have been studied 

in other types of physician decisions, further research 

could identify specific problems with decisions 

concerning drug use. 

Another area of research is the development of 

methods to avoid these biases. Since the clinical 

experience bias was identified in this study, additional 

research may help develop methods of avoiding this 

problem through more general educational methods 

concerning decision making. 

The study of pharmacist prescribing decisions 

also represents an area for future research. As 

pharmacists expand their roles, perhaps performing some 

prescribing duties, whether it be current prescription 

drugs or a "third class" of drugs, they will also be 

subject to the same biases and patient influences. 

Through identifying and studying these problems now, 

methods for avoiding them might be incorporated into 

educational programs for pharmacists. 
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Practical Implications 

Some of the practical implications assume that 

further research has been conducted to allow greater 

generalization of the results found in this study. 

The need for identification and study of overuse 

of prescription drugs in outpatient settings was 

exemplified in this research. The high rates of 

inappropriate use indicate significant problems with 

prescribing of oral anti-ulcer therapies in this 

setting. A maj or consideration is the nationwide 

utilization rate of these drugs; cimetidine ranked 

number 5 in 1986 for all prescriptions, while ranitidine 

ranked number 16, and sucralfate ranked number 117 

(Anon. 1987). If overuse is demonstrated in other 

settings, this problem may represent significant 

unnecessary costs to society. 

The research demonstrated a potential future 

role for pharmacists or other health professionals as 

drug educators. Further study in larger settings may 

need to be performed to establish the cost effectiveness 

of one-to-one educational interVentions and thereby help 

to justify permanent staff positions to perform these 

duties. 

The research may also represent a potential area 

for a private business, which might sell these types of 
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services to HMOs or other organized health care 

institutions which cannot afford to use staff to perform 

these functions. A private business, specializing in 

these efforts may be able to perform the services more 

efficiently and effectively than employees. 

Since maintenance of the effects of these 

programs is likely to require follow-up interventions of 

some type, long term programs for improving prescribing 

and preserving those changes may be necessary. 

Summary 

This research incorporated the cognitive theory 

of the vividness principle in developing an educational 

intervention to improve prescribing at an staff model 

HMO. The vivid intervention included case scenarios in 

the talk, while the non-vivid one consisted of 

statistical information of the resul ts of a drug use 

review. The theory was not found to be demonstrated in 

the study, but changes in prescribing were identified 

for the interventions when considered together and 

compared with the control group. Several conclusions 

were drawn from this research and many topics for future 

research were proposed. 
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THE USE OF H-2 RECEPTOR BLOCKERS AND SUCRALFATE 

This is a review of prescribing principles of 
oral H-2 receptor blockers and sucralfate (Carafate). 
These drugs were selected for this talk because of 
potential problems and costs associated with them. The 
indications and dosage guidelines I'll be presenting are 
generally accepted by medical authorities and have been 
supported by scientific research. Feel free to ask 
questions or comment at any time. 

Indications for Use 

Here's a list of indications which have been 
supported in the medical literature. The drugs have 
been proven to be effective for these conditions through 
controlled clinical trials. 

******************************************************** 

Table 1. Appropriate indications for cimetidine 
(Tagamet), ranitidine (Zantac), and sucralfate 
(Carafate) 

Approved for all three drugs: 

(1) Active duodenal ulcers 

(2) Active benign gastric ulcers 

Approved for cimetidine (Tagamet) and ranitidine 
(Zantac) only: 

(3) Pathological hypersecretory conditions 
(such as Zollinger-Ellison syndrome) 

(4) prophylaxis for duodenal ulcers in 
patients with a history of recurrence or 
complications 

(5) Erosive gastritis 

(6) Gastroesophageal reflux not responsive to 
antacid therapy 

(7) Upper gastro-intestinal bleeding (nonspecific or 
due to hepatic failure) 

******************************************************** 

1 
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Drug use reviews have shown that sometimes these 
drugs are prescribed for indications other than those 
listed here. For instance, a study in the literature 
reported a high rate of inappropriate or incorrect use 
of these drugs at an HMO clinic. More than two-thirds 
(68%) of the prescriptions were for a non-approved 
indication, when evaluated according to the above 
criteria, which were approved by the medical staff. 
Dose or duration was incorrect in an additional 137. oi 
the prescriptions, reSUlting in 817. of the prescriptions 
identified as written incorrectly. 

Sixty percent of prescriptions for Carafate were 
for unsupported indications. These included 
gastroesophageal reflux, hyperacidity, prophylaxis for 
upper GI bleeding, and prophylaxis for peptic ulcer. 
The use of Caraiate for these indications has not been 
proven to be effective through scientific evaluation. 

In the study, the most common unsupported 
indication for Tagamet and Zantac was gastritis, at 38% 
and 29%. For this condition, the underlying cause, such 
as irritation or infection, should be identified. 
Gastritis is generally self-limiting. Avoidance of the 
irritant or treatment of the infection is usually 
sufficient therapy. 

Initial treatment of gastroesophageal reflux and 
hiatal hernia accounted for the next most" common 
unproven (or inappropriate) uses, 12% for Tagamet and lOr. 
for Zantac. These conditions should be treated 
initially with antacids and/or weight reduction. H-2 
receptor blockers should be used for reflux only aiter 
demonstrated non-response to antacids. Antacids, such 
as Gaviscon, are effective and less expensive for these 
problems. 

Other unsupported uses of these drugs included 
epigastric distress and abdominal pain. These 
conditions require further evaluation and a definitive 
diagnosis prior to making prescribing decisions. 
Overall, the study found that Tagamet was used for an 
inappropriate indication (according to the established 
criteria) in 60% of prescriptions and Zantac, 717.. 

2 
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Dosage Guidelines 

Now I'm going to talk about the acceptable 
dosages for these drugs, which are shown in Table 2. 
These are the doses which have been evaluated in 
scientific research and proven to be effective. 

******************************************************** 

Table 2. Appropriate dosages for cimetidine (Tagamet), 
ranitidine (Zantac), and sucralfate (Carafate). 

Acute Illnesses Prophylactic Use 

Cimetidine 300 mg QID, 400 mg QHS 
(Tagamet) 400 mg BID, 

or 800 mg QHS 

Ranitidine 150 mg BID, 150 mg QHS 
(Zantac) or 300 mg QHS 

Sucralfate 1 gm QID -----
(Carafate) 2 gm BID 

****************************************************** •• 

GOing back to the drug use review I've been 
talking about, dosages were also evaluated. Improper 
dosages were found in 32% of the prescriptions. (Some 
prescriptions were incorrect for both dosage and 
indication.) The most common error was frequency, 
accounting for 777. of the dosage errors. For example, 
300 mg of Tagamet two or three times a day and 1 gram 
Carafate three times a day. These dosages would be 
ineffective for acute illnesses or, for Tagamet, 
excessive for prophylactic therapy. 

Prescribing of these medications on a "prn" or 
"as directed" basis accounted for the next largest 
portion of dosage errors (14%). Since these drugs 
should be used for treating specific illnesses rather 
than nonspecific symptoms, as needed dosages are 
not recommended. 

Another problem identified was the use of 
excessive doses for prophylactic therapy. Althoug~ the 
acute illness was resolved, full doses were often 
maintained for extended periods of time. Continuous 
therapy at high doses can result in prolonged exposure 
to adverse effects and drug interactions as well as 

3 
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resulting in excessive costs. 

Duration of Use 

The appropriate duration of therapy for these 
drugs is 6 to 8 weeks for acute cases. For prophylactic 
use, it is recommended that the patient's therapy be re
evaluated every 6 months. Due to potential side effects 
and the high cost of these drugs, unnecessary use should 
be avoided. In the study of H-2 receptor blockers, the 
drugs were often prescribed for excessive lengths of 
time. The average authorized duration of full-dose 
therapy was over 17 weeks. 

Costs of Excessive Use 

The overuse of these drugs is very costly. A 30 
day supply ranges from about S42 to $52 at the acute 
illness dosage level. The study found that the monthly 
cost due to inappropriate usage at a small clinic was 
$2800, resulting in an annual cost of over $33,000. 

Side Effects 

The side effects of H-2 receptor blockers 
include mild diarrhea, headache, dizziness, somnolence, 
or rash, which occur in about 1% of patients. More 
rarely, arthralgias have occurred in some patients. 

Confusional states resulting from H-2 receptor 
blockers, including mental impairment, agitation, 
psychosis, depression, anxiety, and hallucinations, have 
also been reported. The overall occurrence of CNS 
toxicity has been estimated at 1.1 per 100,000 patients. 
Confusional states promptly resolve upon discontinuance 
of the drug. 

Mild gynecomastia and reversible impotence are 
rare side effects which seem to appear more frequently 
in patients treated for hypersecretory syndromes and 
those patients receiving high doses. Among the very 
rare side effects are reversible alopecia, decreased 
white blood cell counts, other blood dyscrasias, fever, 
nephritis, hepatitis, and pancreatitis. 

Due to the costs and potential problems ~f using 
these drugs, it is recommended by Dr. Burkel that you 
try to limit your prescribing to the indications listed 
in Table 1 and utilize the dosages listed in Table 2. 

4 
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THE USE OF H-2 RECEPTOR BLOCKERS AND SUCRALFATE 

This is a review of prescribing principles of 
oral H-2 receptor blockers and sucralfate (Carafate). 
These drugs were selected for this talk because of 
potential problems and costs associated with them. The 
indications and dosage guidelines I'll be presenting are 
generally accepted by medical authorities and have been 
supported by scientific research. Feel free to ask 
questions or comment at any time. 

Indications for Use 

Here's a list of indications which have been 
supported in the medical literature. The drugs have 
been proven to be effective for these conditions through 
controlled clinical trials. 

****************************~**.************************ 

Table 1. Appropriate indications for cimetidine 
(Tagamet), ranitidine (Zantac), and sucralfate 
(Carafate) 

Approved for all three drugs: 

(1) Active duodenal ulcers 

(2) Active benign gastric ulcers 

Approved for cimetidine (Tagamet) and ranitidine 
(Zantac) only: 

(3) pathological hypersecretory conditions 
(sucn as Zollinger-Ellison syndrome) 

(4) prophylaxis for duodenal ulcers in 
patients with a history of recurrence or 
complications 

(5) Erosive gastritis 

(6) Gastroesophageal reflux not responsive to 
antacid therapy 

(7) Upper gastro-intestinal bleeding (nonspecific or 
due to hepatic failure) 

******************************************************** 

1 
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Dosage Guidelines 

The next table lists the effective dosages of 
these medications. 

******************************************************** 
Table 2. Appropriate dosages for cimetidine (Tagamet), 

ranitidine (Zantac), and sucralfate (Carafate). 

Acute Illnesses prophylactic Use 

Cimetidine 300 mg QID, 400 mg QHS 
(Tagamet) 400 mg BID, 

or 800 mg QHS 

Ranitidine 150 mg BID, 150 mg QHS 
(Zantac) or 300 mg QHS 

Sucralfate 1 gm Qln 
(Carafate) 

******************************************************** 

The following is a case scenario which describes 
the appropriate use of H-2 receptor blockers. 

A 28 year old female (L.F.) went to see 
Dr. Smith complaining of a stomachache, occurring 45 to 
60 minutes after meals over the past two weeks. She'd 
been taking Mylanta liquid about 4 times a day but for 
the last week it didn't seem to help anymore. She 
denied hematemesis and hadn't noticed any changes in her 
stools. She occasionally has taken Valium 5 mg twice 
daily. The only other medication she had used was 
aspirin for headaches, but she hadn't taken any 
recently. She reported drinking 2 to 3 glasses of wine 
each evening and smoking about a pack of cigarettes each 
day. Her personal history included being recently 
divorced with 2 children and working 8 to 10 hours a day 
as as a stock broker. 

Physical exam was within normal limits, except 
for a guaiac positive stool. Laboratory findings were 
consistent with a slight iron deficient anemia. 

Dr. Smith diagnosed her as having a duodenal 
ulcer. He prescribed Tagamet 300 mg four times a day 
for 30 days with one refill. Over the course of the 
next year, this patient had an additional bout of peptic 
ulcer disease. A duodenal ulcer was identifed by 

2 
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endoscopy during this episode. Following a 6 week 
course of Tagamet 400 mg twice a day, the patient was 
put on prophylactic therapy, Tagamet 400 mg at bedtime 
for 30 days, with 5 refills. She was asked to return 
for follow-up in 6 months. 

One problem with the prescribing of these drugs 
is that they are often used for conditions in which 
their effectiveness is unproven. For Carafate these 
conditions include gastroesophageal reflux, 
hyperacidity, prophylaxis of upper GI bleeding, or 
prophylaxis for peptic ulcer. Tagamet and Zantac have 
been prescribed for epigastric distress, abdominal pain, 
heartburn, hiatal hernia, and gastritis although their 
effectiveness for these couditions remains· 
unsubstantiated. H-2 receptor blockers are indicated 
for gastro-esophageal reflux if therapeutic doses of 
antacids have been shown to be ineffective. 

Now I'm going to talk about the use of an H-2 
receptor antagonist for an unsubstantiated indication. 
S.M. was a 45 year-old obese man with a newly confIrmed 
case of hiatal hernia. He was prescribed Tagamet 400 
mg at bedtime. Three weeks later he came to the clinic 
with a three day history of blood in his urine, fever, 
weakness, and dizziness. CBC revealed marked 
thrombocytopenia (platelets less than 20,OOO/mcl) and 
leukopenia (white blood cells less than 2000/mcl). He 
was admitted to the hospital and Tagamet was 
discontinued. After a week of observation and 
intravenous antibiotic therapy, blood counts began to 
rise and he was discharged. One month later, blood 
counts were completely normal. 

In this case, S.M. suffered an unnecessary and 
potentially life-threatening side effect due to the use 
an H-2 receptor antagonist. Antacids are the 
recommended first line treatment for hiatal hernia. If 
antacids had been used initially, the side effect and 
costly hospital admission would have been avoided. 

Here's another case of an unnecessary use of an 
H-2 receptor blocker. H.W. was a pleasant, 59 year-old 
postman, who was experiencing abdominal cramping and 
pain. His past medical history included depression and 
hypertension. He was taking Tenormin 50 mg daily for 
hypertension and Elavil 100 mg at bedtime for 
depression. After a thorough workup, the doctor 
diagnosed him as having gastritis and prescribed Tagamet 
400 mg three times a day, as needed for upset stomach, 
refill as needed. 

3 
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Six months later, H.W. was in a car accident, in 
which he ran a red light and hit a bus. When he arrived 
at the emergency room he was in a state of confusion and 
was disoriented as to time, place, and date. He was 
admitted for observation. After a thorough neurological 
workup and C-T scan diagnosis was still unconfirmed. 
Tagamet was then discontinued and his confusion resolved 
within three days. He was discharged on Tenormin, 

'Elavil, and antacids as needed for abdominal pains. 

The case of H.W. illustrates a situation in 
which an H-2 receptor antagonist was used for an 
unsubstantiated indication. Medical literature 
recommends that the management of gastritis include 
identifying and treating the underlying cause. Antacids 
represent a safe treatment when an underlying cause 
cannot be identified. In this case, the patient 
experienced a side effect, which resulted in potentially 
serious harm to himself and others. Unecessary costs 
were incurred due to the accident and the 
hospitalization. 

Here's a list of common dosage errors for this 
class of drugs. In the case of H.W. an incorrect dosage 
was used. 400 mg three times a day is greater that the 
recommended dosage for acute illnesses. Furthermore, 
PRN usage of these drugs for an indicated condition is 
likely to result in inadequate treatment. Another 
problem with the prescribing of these drugs is the use 
of excessive doses for prophylactic therapy. Although 
the acute illness is resolved, full doses are often 
maintained for extended periods of time. Continuous 
therapy at high doses can result in prolonged exposure 
to adverse effects and drug interactions as well as 
resulting in excessive costs. 

Duration of Use 

The appropriate duration of therapy for these 
drugs is 6 to 8 weeks for acute cases. For prophylactic 
use, it is recommended that the patient's therapy be re
evaluated every 6 months. 

Due to the costs and potential problems of using 
these drugs, it is recommended by Dr. Burkel that you 
try to limit your prescribing to the indications l~sted 
in Table 1 and utilize the dosages listed in Table 2. 

4 
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Literature-supported indications for cimetidine 
(Tagamet), ranitidine (Zantac), and sucralfate 
(Carafate) ._-.... -.. __ .-.. --_ .......... -......•...•.•. _-_ .... ---.-

Approved for all three drugs: 

(1) Active duodenal ulcers 
(2) Active benign gastric ulcers 

Approved for cimetidine (Tagamet) and ranitidine 
(Zantac) only: 

(3) Pathological hypersecretory conditions 
(such as Zollinger-Ellison syndrome). 

(4) Prophylaxis for duodenal ulcers in 
patients with a history of recurrence or 
complications. 

(5) Erosive gastritis. 
(6) Gastroesophageal reflux ~ responsive to 

antacid therapy. 
(7) Upper gastro-lntestlnal bleeding 

(nonspecific or due to 'hepatic failure). a ___________ • _________________________________________ a_ 

Table 2. Dosage guidelines for cimetldine (Tagamet), 
ranitidine (Zantac), and sucralfate (Carafate). 

2 ••• aa._._. _______ ••• _ ••• _. ___ •.. _ .. _. __ • ___ •• ______ . __ _ 
Acute Illnesses Prophylactic Use 

Cimetldine 300 mg QID, 400 mg QHS 
(Tagamet) 400 mg BID, 

or 800 mg QHS 

Ranitldine 150 mg BID, 150 mg QHS 
(Zantac) or 300 mg QHS 

Sucralfate 1 gm QID 
(Carafate) or Z gm BID --.... __ .. _-----------.. _ ............. ---.. ---_ ...... ---
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::·:ALCJ..TIO:: BY ::JUCATO? OF PHYSIC!';:. ?ESPOl':SE TO INTERVE::TIO:~ 

-,-,. Q. _c. .... _. 

!=-:;YS:Clan: 

;..-=ce,"~:' venes s : 
:;egatl ve 

:.:.:.er:,::.veness: 

::ot a: a ... _ 

::one , ... 

~r:~su~l c:.rcumscances: 

Approximate duration: minutes ----
neutral 

3 

Somewhat 
3 

Some 
3 

4 
POs!.:'1.T..,re 

5 

very 

:-lany 
5 

***************************************************************** 

Jate: 

?h!,sician: 

?ece~tlVeness: 

tlegatlVe 
1 

.:. :. :. e:: ': 1 'J e n e 5 S : 

:'!ot a~ 

1 

::-.:.e!"!:UI)tlons: 
t10ne 

~ 

~~~SUa: ~:rcu~stances: 

Approx in,ate durat ion: ____ illlnutes 

Neutral 
3 

Somewhat 
3 

Some 
3 

4 
Posi~lve 

i-lan:.; 
:;. 
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______ ~e: ___ Site: 

Ja:.S' Pt = j Drug I DOs~ I A~~ I Cos: : Olrec: : ~~: t Ref ; IndlCat!C~ 

----:--.--.--.--\--\---.--.--~---
------.---.---.---.--;---~,----.--.--.----

1 
, ______ • 1, ____ • __ • __ ._---

-'-i-'-j-' 
----_._-_. __ ._--._-.--_._--.-_._-._---
---_. __ . __ ._. __ !_-,--_. __ . __ ._--

I i I '----j-_. __ . __ ._-j--j--_. __ ._-; 
----_. __ ._-.-_._-. __ ._--.-_. __ ._---

I -----._.-_. __ ._-;-_._-_.-_. __ ._---
! ----_. __ : __ . __ ._-;--;--_. __ ._-;----
1 -----_._-_._-_._-_. __ !_-_._--_. __ . __ ._---

::l:a.ls: 

'. 
PrC'Jloer: ______ Type: ___ Site: ___ _ 

Date ?atlent Pt : i Drug I Dose I Amt I CoSt I DlreCt lour I Ref I Inaicatlor. 

1 I ; ; I I , ----l--;--·--:-j--j--·-j-j 
;--j--'--j-l--l l-'-j------·------!=:=:=:=:=i ____ :====:=\ ___ _ 

------.---~---.---.--.--.-!----.--.-.----
-----._-_._--.---. __ .---.--_. __ ._._---

! -----. __ . __ ._-. __ .--.--_. __ ._._---
,------._-_. __ .---. __ ._--.---_. __ ._.,----
----_._-_._-.---._-.---.,---_. __ . __ ._---

i -----_._-_. __ ._-_. __ ._-_._--'-_.-----
:::.:.~s : 
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# 

501 

502 

503 

504 

505 

506 

507 

SOB 

!l09 

510 

# 

!lll 

512 

513 

514 

515 

516 

517 

518 

519 

520 

Medical Record Information 

Drug Dose Direct Days 

Tac;, 300 qid 25 

Tag 300 2 qhs 30 

Tac; 600 qhs 26 

Tag 300 2 C;hs 30 

Zan 150 bid 30 

Zan 300 2 qhs 30 

Tag 300 2 qhs 30 

Tag 300 '1 ic1 120 

Tatj 300 2 qhs 30 

Tag 400 :2 qhs 30 

urug Dose Direct Days 

Tag 

'I'ag 

Tag 

Ta~ 

Tag 

Tag 

Tac:; 

Tac; 

Zan 

300 

300 

300 

400 

BOO 

800 

600 

800 

800 

300 

tid 

qid 

qid 

tid 

qhs 

qhs 

qhs 

qhs 

qhs 

qhs 

14 

30 

30 

30 

30 

25 

15 

5 

15 

30 

Refills Indication 

0 Renewal, dyspepsia 

2 Hx peptic acid 
disease 

0 RIO duod. ulcer 

0 Refill, unknown 

0 peptic ulcer 1/19, 
Irrit. bowel 4/15 

0 Unknown, on NSAIDs 

0 Hepatic neuralyia 

(j Esophageal reflux, 
antacids 67 

0 Unknown, refill 

3 Dysphagia (flu) 

Refills Indication 

6 

o Gastroenteritis 

3 Gastritis 

2 RIO PUD vs 
hiatal hernia 

9 Hx esopn. stricture, 
esophagitis 

o Hx PUD 

o Gastritis vs PUD 

o Gastritis 

o Gastritis vs PUD 

o RIO PUD, 
hematemesis vs gastritis 

2. Gastritis 

300 

Place an "X" in oox i: 
use is inappropriate. 

Indic? Dose? Durat? 

1 __ 1_1 

1 __ 1 __ ' 
: __ I __ ! 

I ___ I __ ! 

1 __ 1 __ 1 
I __ I __ ~ 

i ___ ' __ ! 
! __ I __ : 
i __ I __ ! 

1 __ 1_1 

Indic? Dose? Durat? 

1 __ 1 __ 1_-
1 __ 1 __ 1_-

1 __ 1 __ 1_-
1 __ 1 __ 1_-
1 ___ 1 __ : ___ __ 

I ! ,----,-- ----
1 __ 1 __ : __ -

I __ I __ ! __ _ 

1 __ 1 __ ' __ -

1 __ 1 __ 1 __ -
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DIRECTIONS FOR ASSESSING THERAPY WITH 

CIMETIDINE, RANITIDINE, OR SUCRALFATE 

1. Each usage should be evaluated for indication. 

2. If indication is determined to be inappropriate, dosage 
and duration need not be evaulated. 

EXCEPTIOt;: PRN DOSAGES OR DURATIONS ARE INAPPROPRIATE IN 
ALL CASES. 

3. If indication is appropriate, dosa~e and duration must be 
evaluated. 

4. Assume normal renal function unless specified. If age is 
important, it is noted in the indication column. 

5. Please review assessments for consistency when finished. 

INDICATION ASSESSMENTS 

1. Approved indications are listed in Table 1. 

2. Considerations: 

a. GE reflux (or just reflux) is considered appropriate. 
We are assuming that antacids were tried at home. 

b. "Rule-out (RIO)" or "possible" indications are 
appropriate if the illness is listed in Table 1. 
(Example "RiO ulcer") 

c. Appropriate use includes any evidence of UGI bleeding 
(hemoccult positive, coffee ground emesis, black tarry 
stools or hematemesis). See indication "7" on Table 1. 

d. "Acid peptic disease" and "peptic acid disease" are 
synonomous with peptic ulcer disease and are therefore 
appropriate. 

e. If several indications or "rule out" indications are 
listed, the prescription is appropriate if anyone of 
them are in Table 1. 

f. prophylaxis for gastric ulcers is appropriate. 

1 
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Examples of inappropriate uses 

a. Gastritis (unless scecified as erosive gastritis) 
Heartburn -b. 

c. 
d. 
e. 
f. 
c,; • 
h. 
1 • 

J' 

k. 
1. 
rr.. 
n. 

Hiatal hernia (unless sypmtoms of GE reflux exist) 
Gastroenteritis 
Esophageal spasm 
Carafate for GE reflux 
Hyperacicity 
Esophagitis 
Esophageal stricture 
Stomach upset seconaary to NSAIDS 
Dyspepsia 
Duodenitis 
Irritable bowel syndrome 
Hemoptysis 

DOSAGE ASSESSMENTS 

Appropriate dosages are listed in Table 2. 

Considerations: 

a. Prophylactic dosages refer to prophylaxis for peptic 
ulcer disease. 

b. For GE reflux, acute illness dosages are appropriate 
for refills. 

c. Cimetidine 300 mg TID is appropriate for acute PUD 
.(approximately the same as 800 ~g at bedtime). 

d. Cimetidine 200 mg bid and 300 mg QHS are appropriate 
for prophylaxis for PUD (about the same daily 
dosage as 400 mg at bedtime.) 

Examples of inappropriate dosages: 

a. PRN dosages 
t. As directed 
c. Acute illness doses for prophylaxis for peptic ulcer 

diseases. 
0. Acute illness doses when patient has history of peptic 

ulcer disease but no sympto~s are documented within the 
last 2 months. 

e. Acute illness coses for refills for pep~ic ulcer 
disease when no symptoms are documented witnin the 
last 2 months. 

f. Dosages greater than: 
Cimetidine 1200 mg / day 
Ranitidine 300 mg / day 
Sucralfate 4 grams / day 

g. Clmeticine 400 mg TID 
h. Cimetidine 300 mg SID or 2 qhs unless elderly or 

decreased renal function. 

2 
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DURATION ASSESSMENTS 

Appropriate durations are 6 to 8 weeks for acute peptic 
ulcer diseases, then dosages should be decreased to 
prophylactic dosages, unless symptoms continue. 

2. Considerations: 

a. For GE reflux, full dose therapy can be continued 
indefinitely. 

b. For other non-ulcer indications, duration of full dose 
therapies are unclear, therefore long durations of full 
dose therapy should be considered appropriate. 

3. Examples of duration errors: 

a. Acute illness ooses for more than 60 days, authorized 
on initial prescription, when indication is peptic ulcer 
disease. 

b. PRN refills at acute illness doses, when indication is 
peptic ulcer disease. 

3 

I ," 



Table 1. 

305 

Literature-supported indications for cimetidine 
(Tagamet). ranitidine (Zantac). and sucralfate 
(Carafate) 

Approved for ~ll three drugs: 

(1) Active duodenal ulcers 
(2) Active benign gastric ulcers 

Approved for cimetidine (Tagamet) and ranitid~ne 
(Zantac) only: 

(3) pathological hypersecretory conditions 
(such as Zollinger-Ellison syndrome). 

(4) prophylaxis for duodenal ulcers in 
patients with a history of recurrence or 
complications. 

(5) Erosive gastritis. 
(6) Gastroesophageal reflux ~ responsive to 

antacid therapy. 
(7) Upper gastro-intestinal bleeding 

(nonspecific or due to ·hepatic failure). ~_. ___ 8aaamaa.aa ___ •••• _. ___ • __ ._3 _________ •• _. __ ._. __ _ _ 

Table 2. Dosage guidelines for cimetidine (Tagamet). 
ranitidine (Zantac). and sucralfate (Carafate). 3 __ a2~ ____ D ____ ._~ __ •• ____ D _________ • ____ • _______ • ____ _ _ 

Acute Illnesses Prophylactic Use 

Cimetidine 300 mg QID. 
(Tagamet) 400 mg BID. 

400 mg QHS 

or 800 mg QHS 

Ranitidine 150 mg BID. 
(Zantac) or 300 mg QHS 

150 mg QHS 

Sucralfate 1 gm QID 
(Carafate) or 2 gm BID 
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Social Security n 

PHARMACIST'S PRESCRIBING OF H-2 RECEPTOR BLOCKERS 
AND SUCRALFATE 

FOR EACH QUESTION PLEASE PROVIDE XOUR BEST ESTIMATE OF HOW YOU 
WOULD PRESCRIBE AND CIRCLE THE NUMBER THAT CORRESPONDS TO YOUR 
ESTIMATION. PLEASE ANSWER ALL ITEMS AND DO NOT CIRCLE MORE THAN 
ONE NUMBER ON A SINGLE LINE. ALL RESPONSES ARE CONFIDENTIAL. 

1. Assume you have a 55 year old male patient with normal renal 
function who is experiencing gastro-intestinal pain. The 
patient has not taken antacids for the problem because he 
has high blood pressure and heard that antacids have a lot 
salt in them. The patient has no contraindicat~ons to H-2 
receptor blockers (Tagamet or Zantac) or sucralfate 
(Carafate). 

Assuming that the physician has performed all diagnostic 
procedures necessary for diagnosis, please indicate the 
likelihood that you would prescribe H-2 receptor blockers or 
sucralfate for each of the following conditions for this patient. 

Likelihood that you would prescribe EITHER Carafate, Zantac, 
or Tagamet for each of the following conditions: 

Extremely Extremely 
Improbable Probable 

Gastroesophageal 2 3 4 5 6 7 
reflux 

Gastric ulcer 1 2 3 4 5 6 7 

Gastritis 1 2 3 4 5 6 7 

Epigastric distress 2 3 4 5 6 7 

Recurrent duodenal 2 3 4 5 6 7 
ulcer 

2. In reference to the above patient, please indicate the 
degree of importance of each characteristic of prescribing. 

Of Less Of More 
Import ance Importance 

Avoidance of 2 3 4 5 6 7 
side effects 

Likelihood of 2 3 4 5 6 7 
curing the problem 

Likelihood of 2 3 4 5 6 7 
relieving symptoms 

Avoidance of 2 3 4 5 6 7 
unnecessary costs 
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3. Please compare each illness and indicate your assessment of 
the likelihood that each prescribing characteristic is 
achieved when carafate, Tagamet, or Zantac is prescribed for 
each of these illnesses. 

Please note that each characteristic should be evaluated for 
each illness (a number should be placed in each box). 

1 = Extremely Improbable 
2 ~ Somewhat Improbable 
3 Neutral 

Avoidance of 
side effects 

Likelihood of 
curing the problem 

Likelihood of 
relieving symptoms 

Avoidance of 
unnecessary costs 

4 a Somewhat Probable 
5 • Extremely Probable 

2 
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EVALUATION SECTION 

Please provide your opinions concerning the handout you received. 
Please circle the answers which most closely correspond to your 
opinions for the following statements. 

1. I found the information to be very useful. 
Stongly Disagree Neutral Agree Strongly 
disagree agree 

2. 

3. 

The information WaS accurate. 
Stongly Disagree Neutral 
diaagree 

Please list any inaccuracies: 

Agree 

There were aspects which were unclear. 
Stongly Disagree Neutral Agree 
disagree 

Please list any unclear aspects: 

Strongly 
agree 

Strongly 
agree 

4. I can recall most of 
handout. 

the information provided in the 

Stongly Disagree 
disagree 

Neutral Agree Strongly 
agree 

5. I have spent a lot of time thinking about the information 
provided in the handout. 
Stongly Disagree Neutral Agree Strongly 
disagree agree 

6. List the three most important points of the handout. 

7. List as many appropriate indications for these drugs as you 
can remember from the handout. 

8. List as many inappropriate uses of these drugs as you can 
remember from the handout. 

9. Complete the following table. 

Appropriate dosages for cimetidine (Tagamet), 
ranitidine (Zantac), and sucralfate (Carafate). 

Cimetidine 
(Tagamet) 

Ranitidine 
(Zantac) 

Sucralfate 
(Carafate) 

Acute Illnesses Prophylactic Use 

3 
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