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ABSTRACT 

The objectives of this study were to investigate the 

hypotheses that: 

1. Job satisfaction is related to medical specialty, the 

physician's nationality, and length of tenure. 

2. The physician's attitude toward the Drug Utilization 

Review (DUR) program is related to medical specialty, the 

place of residency training, length of tenure, and job 

satisfaction. 

3. The quality of drug prescribing is related to medical 

specialty, the place of residency training, length of tenure, 

job satisfaction, and the physician's attitude toward the DUR 

program. 

The results indicated a significant relationship between 

the physician's nationality and job satisfaction (P=0.001), 

and between job satisfaction and the physician's attitude 

toward the DUR program (P<0.001). Medical specialty was a 

strong independent predictor of the quality of drug 

prescribing (P=0.002). However, the other independent 

variables of the locale of residency training, length of 

tenure, job satisfaction, and the physician's attitude toward 

the DUR program were not related to drug prescribing. 
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Chapter 1 

INTRODUCTION 

Drugs are extensively used in medicine (Vanca and 

Millington, 1986). The endpoint of the patient-physician 

encounter is often writing a prescription because it is the 

main contact between them. One or more drugs are prescribed 

in an estimated two-thirds of all patient visits (Stolley 

and Lasagna, 1969). This is because drug therapy plays an 

important role in treatment, prevention, and control of 

diseases. 

While some of the drugs are helpful to the patients, 

others are unlikely to produce benefits. Drugs can 

potentially lead to toxic effects, even though they are 

important in the treatment process. Often, they are not used 

to their full potential in terms of safety and efficacy and 

produce undesirable effects. 

Studies have shown that many of the drugs prescribed are 

unnecessary, inappropriate and/or associated with adverse 

drug reactions (Maronde, 1971, Illich, 1975, Geyman, 1982). 

In recent years, the negative consequences of drug 

prescribing have become obvious such as side effects, adverse 

drug reactions and drug-drug interactions. 

Toxicities and errors are often associated with 

antimicrobials because of their widespread use and potential 



effects in medicine. It has been determined that they account 

for approximately 35 percent of the U.S. expenditures for 

drugs, and 30 percent of all patients receive at least one 

antibiotic during each hospitalization (Abramowitz, et al., 

1982). Cluff (1969) found that about 1.5 million hospital 

admissions each year are caused by adverse drug reactions. It 

is also alleged that approximately 10 percent of the 

hospitalized patients develop side effects due to drug 

treatment (Becker, et al., 1971). Robinson and his colleagues 

(1982) presented their results of antibiotic prescribing in a 

university-based family medicine residency program. They 

found that approximately one third of all antibiotic 

prescriptions were inappropriate , as judged by a peer review 

panel. Errors in antibiotics were noted by Schollenberg and 

Alberitton (1980) in a teaching hospital. About 30 percent of 

the medical orders and 63 percent of the surgical orders were 

evaluated as inappropriate with respect to choice of 

antibiotic, dosage or the necessity of treatment. Also, 

prescribing of antimicrobial drugs was reviewed in general 

during the 197O's and errors were detected in 60 percent of 

all antimicrobial orders (Kunin, et al., 1973, Maki and 

Schuna, 1978). 

Inappropriate prescribing of antimicrobial drugs was 

found in a community hospital as well (Grimwood, et al., 

1983). Errors were related to dosage, duration and choice of 

antimicrobial agents. Another study was done in a community 



hospital by Jogerst and Dippe (1981). Of the 1,054 patients 

discharged in the month of August 1977, 29.4% received 479 

courses of antibiotics of which 60% were appropriate. It was 

reported that 72% of the therapeutic courses and 36% of the 

prophylactic courses were appropriate. 

Many resources and expenditures are wasted if 

inappropriate therapy is initiated. Smith and Melmon (1978) 

stated : 

"Each act of treatment is a complex experiment worthy of 
the rigorous logic customarily applied to diagnostic or 
laboratory activities. In any clinical situation, the proper 
choice and use of drugs constitute an experiment and demand a 
scientific approach for maximum effectiveness and safety. As 
with any experiment, a well-conceived plan, careful 
execution, and an objective appraisal are required". 

Prescribing process: 

Prescribing is a function of five factors: (1) the 

patient's disorder; (2) the product; (3) the manufacturer; 

(4) the physician; (5) the physician's environment (Zelnio, 

1982). Knapp and Oeltjen (1972) determined that prescribing a 

drug by a practitioner for a particular case was a function 

of: (1) physician expectancy that a beneficial effect on a 

patient's condition would occur if the drug were prescribed, 

(2) the amount of beneficial effect to be gained, (3) the 

expectancy of drug side effects, and (4) the magnitude of 

these side effects. 



The quality of drug prescribing: 

Although quality is difficult to define, it is 

conceptualized in general as the degree of excellence or 

conformity to standards (Logerfo and Brook, 1985). However, 

in order to have good quality in drug prescribing, it is 

essential that a prescriber write the drug order 

(prescription) correctly and thoroughly. The order should 

include drug name, its strength, exact dose, length of time, 

quantity, clear directions and any other information the 

physician believes is needed. In addition, the prescriber 

should comply with Drug Utilization Review (DUR) criteria and 

guidelines of each drug or a class of drugs if present in 

his/her hospital. According to Parish, the quality of 

prescribing is measured by four criteria: appropriateness, 

economic, effectiveness, and safety of drug treatment 

(Parish, 1974). Therefore, in order to reach the optimal use 

of drugs, it is important to know more about the quality of 

drug prescribing. 

The widespread use of drugs has created a high concern 

about the factors which influence physicians when 

prescribing. Many studies have investigated the factors that 

affect drug prescribing (Stolley, et al., 1972, Melville, 

1980, Miller, 1974, Hemminki, 1975, Haayer, 1982). Job 

satisfaction, physician's attitude toward the DUR program, 

and personal, cultural and educational characteristics of 

physicians are examples of these factors. Figure 1 is a 



simple model which illustrates the hypothesized relationships 

between the independent variables and the quality of drug 

prescribing. 

j^Med. specialtyJ 

I 
|£job satisfaction 

^Length of tenureJ 

[Physician's 
nationality 

_ _  

^Quality of drug prescribingJ 

Attitude toward 
the DUR program 

[Place of trai
ning residency 

r 
Fig 1. A simple model of the relationship between the 
quality of drug prescribing and predictors. 

Physician job satisfaction is considered to be an 

important predictor in influencing the quality of drug 

prescribing. Emphasis has been placed on elements that cause 

satisfaction or dissatisfaction in the job. Some of these 

satisfying elements are the amount of pay, work environment, 

pressure, stress, availability of continuing education 

programs, and attitude toward the medical specialty. 

Dissatisfaction has become a life problem which affects 



the performance of workers. When job dissatisfaction exists 

with an individual worker, it creates many undesirable 

consequences such as poor productivity and disinterest. Locke 

(1976) identified two reasons to be concerned with job 

satisfaction: "first, it can be viewed as an end in itself, 

since happiness, after all, is the goal of life. Secondly, it 

can be studied because it contributes to other attitudes and 

outcomes". 

The physician's attitude toward the DUR program is 

another factor that was believed to influence the quality of 

drug prescribing. Unfortunately, no studies had been done to 

determine the effect of physician's attitude toward the DUR 

program on the quality of drug prescribing. However, this 

study investigated such an effect. 

The physician's medical specialty was also predicted to 

correlate with prescribing behavior. Previous studies have 

shown that there are no differences between general 

practitioners and specialists in medication use (Soumerai and 

Avorn, 1987). On the other hand, inappropriate use of drugs 

were found marginally significant across specialties (Jogerst 

and Dippe, 1981). Urologists, otolaryngologists, and 

obstetricians prescribed less appropriately than general 

surgeons, internists, orthopedists, and family practitioners. 

Moreover, two independent variables were studied to 

determine their relationships with quality of drug 

prescribing. These variables were the country where the 



physician received residency training and the length of 

tenure in the present position. 
I 

Statement of the Problem; 

In spite of the abundance of studies dealing with the 

inappropriate drug prescribing in the last 20 years, there 

remains a paucity of information related to some of the 

physician's characteristics. These characteristics are either 

cultural and personal or educational. Cultural and personal 

characteristics include the physician's nationality, 

satisfaction with work environment and attitude toward the 

Drug Utilization Review program. Educational characteristics 

include the physician's medical specialty and the place of 

residency training. 

At the beginning of this decade, however, many studies 

have focused on the effect of the physician's job 

satisfaction on the prescribing behavior. Melville (1980) 

found that prescribing drugs which were prone to cause 

adverse effects, or considered inappropriate by medical 

consensus, was associated with low job satisfaction. 

Moreover, a significant correlation was observed between the 

physician's attitude toward the importance of cost and 

placebo effects, and prescribing behavior of anti

inflammatory drugs (Epstein, et al., 1984). 



The Purpose of The Studyt 

The primary purpose of this research project was to 

examine the influence of selected independent predictors on 

the quality of drug prescribing. These variables were job 

satisfaction, attitude toward the DUR, the country where the 

physician received the medical degree and the residency 

training, and length of time the physician spent with Arabian 

American Oil Company (ARAMCO). 

The survey and prescribing data required for the study 

were collected from AMSO (ARAMCO Medical Services 

Organization). This organization was intentionally selected 

because of personal interest and the availability of 

multinational physicians working in it. These nationalities 

included Arabs, North Americans, Europeans, and Asians. 

Objectives of The study; 

The objectives of this study were to determine: 

1. The impact of cultural characteristics such as the 

physician's nationality on job satisfaction. 

2. If specialists prescribed more appropriately than the 

general practitioners. 

3. The impact of length of time the physician spent with 

ARAMCO on the prescribing habits. 

4. The effect of the place where the physician received the 

training residency programs on the proper use of drugs. 

5. The level of job satisfaction and its impact on 



prescribing among multi-national physicians working in AMSO. 

6. The physician's attitude toward the DUR program and its 

impact on the appropriateness of drug prescribing. 

7. The effect of physician's medical specialty on the job 

satisfaction. 

8. The effect of time the physician spent with ARAMCO on job 

satisfaction. 

9. The effect of time the physician spent with ARAMCO on 

his/her attitude toward the DUR program. 

10. If the physician's medical specialty had an influence on 

the attitude toward the DUR program. 

11. The effect of the country where the physician received 

the training residency on his/her attitude toward the DUR 

program. 

12. The impact of physician's job satisfaction on his/her 

attitude toward the DUR program. 

Definitions of Terms: 

ARAMCO; Arabian American Oil Company. Located in the 

eastern province of the Kingdom of Saudi Arabia. 

AMSO; ARAMCO Medical Services Organization. One of many 

different functional organizations in the company. 

DUR: Drug Usage Review is a criteria based, on-going, 

planned and systematic process for monitoring and evaluating 

the prophylactic, therapeutic and empiric use of drugs to 

help ensure that they are utilized appropriately, safely and 



effectively. This definition has been determined by the DUR 

committee members of AMSO. 

Criteria: Predetermined elements against which aspects 

of the quality of a medical service may be compared (Dept. of 

Health, Education and Welfare, 1974). 

Quality; The degree of excellence or conformation to 

standards (Logerfo and Brook, 1985). 

Quality of Drug Prescribing; The compliance of 

physicians with predetermined criteria. These criteria 

include dosage shedule, proper indication(s), enough 

quantity, clear direction, and any other information might be 

necessary for the safe and effective use of drugs. 

Quality Assurance; A planned and systematic process for 

monitoring and evaluating patient care (AMH, 1979). 

Length of tenure; The number of years the physician 

spent in practicing medicine. 

Job Satisfaction: The result of the appraisal of one' s 

job as attaining or allowing the attainment of one's 

important job values, providing these values are congruent 

with or help fulfill one's basic needs. These needs are of 

two separable but independent types: bodily or physical needs 

and psychological needs, especially the need for growth. 

Growth is made possible by the work itself (Locke, 1976). 

Nationality: The status of being a citizen or a member 

in a specific country. 

General practitioners: All physicians who work as 



pediatricians, internists, family practitioners, emergency 

room practitioners, interns, and general practitioners. 

Specialists: All physicians who practice as surgeons, 

otolaryngologists, ophthalmologists, anesthesiologists, 

radiologists, obstetricians/gynecologists, orthopedists, 

psychiatrics, dermatologists, and pathologists. 

Research Hypotheses: 

Hypothesis I. There is no relationship between the 

physician's nationality and job satisfaction. 

Hypothesis XX. There is no relationship between the 

physician's medical specialty and job satisfaction. 

Hypothesis III. There is no relationship between the 

length of time the physician spent with ARAMCO and job 

satisfaction. 

Hypothesis IV. There is no relationship between the 

physician's medical specialty and his/her attitude toward the 

DUR program. 

Hypothesis V. There is no relationship between the time 

the physician spent with ARAMCO and the attitude toward the 

DUR program. 

Hypothesis VI. There is no relationship between the 

country where the physician did his/her residency training 

and the attitude toward the DUR program. 

Hypothesis VII. There is no relationship between the job 

satisfaction and the physician's attitude toward the DUR 



program. 

Hypothesis VIII. There is no relationship between the 

physician's medical specialty and the quality of drug 

prescribing. 

Hypothesis IX. There is no relationship between the 

country where the physician did his/her residency training 

and the quality of drug prescribing. 

Hypothesis X. There is no relationship between the 

length of tenure and the quality of drug prescribing. 

Hypothesis XI. There is no relationship between job 

satisfaction of the physician and the quality of drug 

prescribing. 

Hypothesis XII. There is no relationship between the 

physician's attitude toward the DUR and the quality of drug 

prescribing. 
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REVIEW OF THE LITERATURE 

This chapter is a review of the literature related to 

the quality and appropriateness of drug prescribing. It is 

divided into three parts: 

A. Physician prescribing models 

B. Factors affecting the quality of drug prescribing 

C. Quality Assurance and criteria-based DUR programs 

A. Physician Prescribing Models: 

A few researchers have proposed prescriptive models of 

prescribing behavior, while others have conducted descriptive 

studies of physician prescribing behavior. As a result, there 

are many variables that influence a physician's final 

selection of a drug. 

Lilja in a Swedish study examined the product of 

decision-making priorities of 180 general practitioners 

employed by the government (Lilja, 1976). His questionnaire 

consisted of information about background variables, the 

attitude of physician for 10 mentioned antidiabetic and 

antibiotic agents including: judgment of the side effects, 

judgment of the curing effects, judgment of the drug's cost, 

and attitude toward different sources of drug information. 

He proposed that the physician can select a drug through 

either habitual or nonhabitual choice. He found that most of 

the brand choices were probably done by habitual choice. When 
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the case was a new one for the physician, he/she selected a 

drug nonhabitually. However, when confronted with the same 

situation, the physician selected the drug habitually. The 

nonhabitual choice is very important (Fig.2), because this 

provides an explanation of how a physician adopts a new drug. 

In Figure 2 the double line encompasses the components that 

are under the physician's control. Lilja did not find any 

significant relationships between the physician's drug choice 

and his/her background variables. 

Patient 
with the 
disease 

External 
informa
tion 

[Decision 
criteria I 

Procedure for 
the expecta
tion with the 
decision 
criteria 

Dispositions 
of the drugs 

decision 

Physician•s 
knowledge 
of the drug 

Outcome 
of the 

treatment 

Fig. 2 The physician's nonhabitual choice process (Lilja, 
1976). 

Miller (1974) also constructed a model depicting the 

system for adoption of a new drug by a physician. This model 

has three major subdivisions: (1) antecedents-factors present 
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in the situation prior to the introduction of innovation; (2) 

process; and (3) results (Fig.3). 

Fig. 3 Model for the adoption of a drug innovation by a 
physician (Miller, 1974). 

Antecedents fall into two major categories, the 

individual • s identity and his/her perceptions of the 

situation. The individual physician's identity may affect the 

adoption through personal characteristics, practice 

characteristics or communication behavior. Later in this 

chapter, these antecedents will be explained in more detail. 

The physician's perception of a specific situation has also 

been found to affect the adoption behavior (cultural and 

social influences, patients, and organizations). 

Miller hypothesized that adoption process is started by 

individual physician when he/she hears about the new drug for 

the first time. The adoption process passes through five 

stages: awareness, interest, evaluation, trial, and adoption. 

In the first stage, the physician might read or hear about 

the drug, but he/she still doesn't have enough information to 

try it. In the second stage, he/she may become interested and 

starts seeking more information. In the evaluation stage, the 

physician mentally decides whether to try the new drug or 

not. To determine its value, the physician prescribes the 
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drug in the trial stage. Finally, the physician either adopts 

or rejects the drug. If adopted, the drug might be used 

regularly or discontiued later. If not adopted, the drug 

might be rejected or adopted later. 

Hemminki, on the other hand, has reported that 

prescribing might be affected by drug firms (Hemminki, 1975). 

She described the decision making process for prescribing a 

drug or drugs as follow: 

"Research and drug firms are closely dependent on each 
other, and may affect physicians through education, 
scientific journals, and advertising according to the 
doctor's personal characteristics, his work situation, and 
his therapeutic opportunities. On the other hand, patient 
demands and expectations are controversial and might be 
largely created by doctors themselves." 

The model suggested that factors affecting prescribing 

decisions are: (1) demands from patients and society, (2) 

drug firms and research, and (3) governmental control forces. 

She also suggested that practice of physicians is affected by 

education, scientific journals and advertising, and each of 

these is influenced by research, drug firms, and societal 

demands. Colleagues, she reported, are known as another 

source of influence, who also are affected by the above 

factors (Fig.4). 

Knapp and Oeltjen (1972), in an experimental study of 

risk-benefit assessment by general practitioners and 

internists regarding drug selection, determined that the 

probability of a practitioner prescribing a drug for a 

particular case was a function of: (1) physician expectancy 
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that a beneficial effect on a patient's condition would occur 

if the drug were prescribed, (2) the amount of beneficial 

effect to be gained, (3) the expectancy of drug side effects, 

and (4) the magnitude of these side effects. 

Research U* Drug firms 

Control and 
regulations 
from health 
authorities 
and insuran
ce systems 

Demands and 
expectations of 
pressure groups and 
society at large 

Pregraduate 
education 

postgraduate 
education 

Med.and 
scient. 
journals 

ZZZZTIIXniLl 
Consultant's 
colleagues 

Patient's 
personal 
charact. 

Patient's 
demands and 
expectation 

Doctor's personal characteristics 

Doctor's working conditions and 
therapeutic possibilities available 

I 
^Result r Other forms of r therapy ] 

Fig. 4 Model of the factors affecting drug prescribing 
(Hemminki E., 1975). 
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B. Factors Affecting The Quality of Drug Prescribing: 

Many studies have been conducted to see what influences 

physicians when prescribing drugs. Also, investigators in 

many professional practices have studied the factors that 

lead a physician to prescribe a drug in preference to other 

drugs with the sane therapeutic use. Because of their diverse 

backgrounds, these investigators have studied prescribing 

with different orientations and biases, and they have 

occasionally reached different conclusions. 

The factors affecting drug's prescribing may be divided 

into two groups with respect to possibilities of intervention 

(Hemminki, 1975). The first are factors easily modified by 

administrative measures, such as education, advertising and 

extent of control. The second are factors not easily modified 

by administrative activities, such as the characteristics of 

patients and doctors, and the role of physicians. 

Education 

Medical education is divided into two sections. The 

first is the academic background such as the medical degree. 

The second is the medical continuing education to remain 

informed and updated about new knowledge. 

Hemminki (1975), in a review of literature on the 

factors affecting drug prescribing, reported that education 

seems to influence the quality of drug prescribing. She noted 

that its success varies from one country to another and from 
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one university to another (Hemminki, 1975). She also 

concluded that most of the studies have shown that 

physicians' prescribing habits and attitudes towards drugs 

changed when they received better education. However, this 

has not been found in all studies. In a study done by Lee, et 

al. in England, they found no significant differences in drug 

prescribing behavior among physicians graduating from 

different medical schools (Lee, et al., 1965). Becker, et al. 

(1971) reported that younger physicians, who had just 

graduated from medical school, prescribed chloramphenicol (a 

dangerous drug) less frequently than older physicians. 

Studies have found that medical continuing education 

seems to be very important in changing prescribing behavior. 

Manning, et al. (1986), have reported a significant outcome 

in their recent study. On a study involving 94 practicing 

physicians, committees of clinical pharmacologists analyzed 

the prescriptions to identify problems in prescribing. The 

ten most commonly used drugs were studied in samples of 200 

prescriptions from each physician. One thousand and sixty one 

problems were detected in the total prescriptions of the 94 

participants. They concluded that physicians, who received 

continuing education have improveed their prescribing 

practices by 30%. However, those who received no educational 

feedback changed only by 3%. 

The results of a randomized study of 63 physicians as 

experimental group and 40 physicians as a control group 



31 

showed that medical continuing education can improve the 

physician's knowledge (White, et al., 1985). In addition, 

this study demonstrated that knowledge and behavioral change 

can persist for at least 6 months. 

Soumerai and Avorn (1987) did a similar study on 435 

physicians working in university-based settings. They used 

educational materials in the form of printed brochures and 

face-to-face visits to assess the effectiveness of medical 

continuing education. An increase in the number of visits 

from one to two doubled the size of the program effect. 

However, the length of time spent in each visit had no 

influence on the physician's prescribing behavior. 

Physician's Characteristics 

The characteristics of the physician also play a major 

role when prescribing drugs. In general, three groups of 

characteristics of individual physicians have been studied as 

to their influence on drug prescribing; (1) personal 

characteristics such as age and attitude, (2) practice 

characteristics such as office sharing and size of practice, 

medical school and training residency, and (3) communication 

behavior such as colleagues and advertising. 

A physician's age has been associated in many studies, 

with selected types of prescribing behavior. Parish (1974), 

in studying the family doctor's role in psychotropic drug 

use, reported that prescribing of these drugs to be higher 
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among younger physicians in Great Britain, even among those 

who had a special interest in psychological disorders. Hayman 

and Ditman (1966) reported that older physicians in the U.S. 

tended to prescribe psychoactive drugs more frequently than 

younger physicians. The latter were also found to be less 

favorable about using these drugs as treatment for 

psychiatric disorders. 

Although it is beleived that longer professional 

experience results in higher medical quality, Stolley, et 

al., found in their investigation that younger physicians 

tended to prescribe drugs more appropriately (Stolley, et 

al., 1972). They found that special or additional courses and 

postgraduate training were related to superior prescribing 

knowledge and behavior. 

Haayer (1982) in a different study reached the same 

conclusion. He found that rational prescribing was related to 

physician characteristics. More rational prescribing was done 

by young general practitioners rather than by their older 

colleagues because of the pattern of obtaining information. 

Rationality of prescribing was judged with respect to 

indications. Based on Parish's four criteria, rationality was 

considered as a drug treatment that is: (1) appropriate for 

the disease symptoms provided by the patient, (2) an 

effective treatment, (3) safe with as few side effects as 

possible, and (4) the right dose and duration for the 

indication. 
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In England, where national records of drug prescriptions 

were available, Joyce, et al. interviewed doctors and 

compared the records with the real prescription figures 

(Joyce, et al., 1967). In their study, no more than 15 

percent of the variation in individual patterns of 

prescribing could be explained by the personal factors 

studied. Higher levels of education, and an "orientation 

towards the whole person" were associated with lower 

prescribing of all kinds of drugs. 

The physician's attitude toward the organization and/or 

the medical profession is one of the characteristics that 

affect the pattern of prescribing. This will be discussed in 

details later in this chapter. 

In many studies, the type of practice has been found to 

influence the prescribing behavior of physicians. Coleman, et 

al. (1966) found that physicians counsult their colleagues 

who share the same office, and they get more advice than 

those who practice alone. Similarly, physicians who practice 

in groups with more ancillary personnel prescribed more 

appropriately (Becker, et al.,1972). 

Drug Cost Knowledge 

Many studies have addressed the issue of physician 

knowledge of drug prices. Caplow and Raymond reported that 

physicians were "fairly unfamiliar with drug prices" due to 

the lack of information in drug advertisements (Caplow and 
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Raymond, 1954). Lowey and his coworkers concluded that 

physicians have what is called "suboptimal" awareness of drug 

prices and blamed the inaccessibility of drug cost 

information (Lowey, et al., 1972). A third study done by Roth 

found that physicians showed a "significant degree of 

unfamiliarity with hospital charges for the goods and 

services they commonly order for their patients" (Roth, 

1973). Kaine and O'Connell (1972) reported that all the 

physicians overestimated the prices and errors increased as 

an increased quantity was prescribed. Zelnio and Gagnon did 

done a study regarding the information about drug costs that 

was distributed by the Department of Health, Education and 

Welfare (Zelnio and Gagnon, 1979). They found that physicians 

did not respond to the drug price information to the extent 

which achieved cost savings. 

Colleagues 

The effect of colleagues has also been shown to 

influence physician prescribing. Hemminki (1975) reviewed 

research on factors affecting prescribing, particularly the 

effect of physician's colleagues. However, she noted this has 

never been considered to be the first factor. It usually 

comes after other factors such as advertising or education. 

Wilson, et al. (1963) in their study found that general 

practitioners derived their therapeutic knowledge from their 

colleagues in 15 percent of the studied cases. A similar 
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study done by Linn and Davis (1972) found that 37 percent of 

the physicians who responded to their questionnaire 

considered other physicians as the main source of information 

when prescribing new drugs. Menzel and Katz (1956) reported 

that colleagues were consulted more often before prescribing 

drugs for chronic conditions than acute conditions. It was 

suggested that this occurred because acute conditions need 

immediate decisions by physicians, as opposed to chronic 

conditions, which allow more time for review and 

consultation. 

Miller in a similar study found that colleagues sharing 

the same office exchange information about drugs that are not 

familiar to some physicians (Miller, 1974). 

Medical Specialty 

The type of specialty in which a physician practices is 

an important factor that affects the quality of drug 

prescribing. Specialists usually prescribe drugs that are 

related to their medical specialties. For example, surgeons 

and internists prescribe parenteral antibiotics more often 

than other specialists. 

The effect of medical specialty has been investigated in 

several studies (Garner, 1971, Jogerst and Dippe, 1981, and 

Geyman, 1982). Specialists treat symptoms less and more 

likely to determine the primary cause of a disease than 

general practitioners (Garner, 1971). He reported that 
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specialists prescribed combination antibiotics and cold 

preparations less frequently. These drugs were highly used by 

general practitioners because they are not specific. 

Specialists were also found to prescribe large quantities of 

a single antibiotic, oral hypoglycemic agents, analgesics, 

and generic name drugs. 

A recent study indicated no significant differences in 

the appropriateness of antibiotic use between general 

practitioners and specialists and, in some cases, the formers 

were better (Jogerst and Dippe, 1981). Similar results were 

reported by Geyman (1982). He suggested that 

inappropriateness of drug prescribing is a common problem 

regardless of the physician's medical specialty. 

Job Satisfaction and Physician's Attitudes 

The area of job satisfaction has been a concern of 

researchers and scientists for a number of years. The 

traditional assumption in the organizational literature has 

been that higher level of performance of a worker is 

associated with job satisfaction. Locke (1976) found that the 

evidence linking job satisfaction and the employee commitment 

to the job or organization is inconsistent even though 

several studies have demonstrated a positive association 

between them. Nevertheless, staff satisfaction, including 

health providers, may improve the quality of role performance 

by the staff and, therefore, the quality of health care 
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delivered to patients. 

Melville (1980) has presented evidence of an association 

between low job satisfaction and poor quality drug 

prescribing among 124 general practitioners in England and 

Wales. It was found that prescribing drugs which tended to 

cause adverse reactions, or which seemed to be inappropriate 

by medical consensus, was associated with low job 

satisfaction as measured by his scale. He suggested that 

"there could be two broad reasons for dissatisfaction among 

general practitioners; first, some individuals might have 

personality characteristics and attitudes which are not 

ideally matched to the requirements of this work; and second, 

certain aspects of the general practitioners task could lead 

to dissatisfaction." Another conclusion he reached was that 

less satisfied physicians were more likely to give permission 

to the ancillary staff to prescribe potentially hazardous 

drugs. 

Bootman, et al. (1982) did a study to determine the 

physician and pharmacist attitudes toward medication use. By 

using a 25-item questionnaire, they reported a wide range of 

unpatterned attitudes regarding the use of medication. In 

case of physicians, their findings were related to social 

factors rather than the tendency to prescribe. 

Mechanic (1974) reported that conducting studies of 

physician's dissatisfaction has no great value unless they 

relate to the quality of physician's work. Using a single 
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item measure, he found significant relationships between 

frustration and carrying out inadequate examinations and 

prescribing drugs without consultation. 

Stolley and his coworkers came up with a very 

interesting finding. They noticed that the physicians who 

were more satisfied in their jobs had the highest quality of 

prescribing (Stolley, et al., 1972). By using a combination 

of a 40 minute personal interview and 34-item follow-up 

self-administered questionnaire, they found that younger 

physicians, who had just graduated from medical school and 

had few years of actual experience in practice, prescribed 

more appropriately. 

Becker, et al. (1972) measured several independent 

variables which they predicted to be correlated with 

physicians' prescribing behavior. In term of attitudes, they 

found that good prescribers were cosmopolitan and modern. 

Also, it is found that good prescribers were those who shared 

information with their patients. 

In another study, Becker, et al. (1971) tried to predict 

the prescribing behavior of primary care physicians in 

private settings by investigating its relationship to the 

physicians' attitudes towards prescribing chloramphenicol as 

well as other variables. They found that physicians, who were 

dissatisfied with their community and also unhappy with their 

patients' behaviors, prescribed chloramphenicol less 

frequently, which was the desired behavior. 
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Job satisfaction among other health providers was 

studied as well. Findings indicated that perceptions of job 

and nursing unit attributes, particularly autonomy and task 

delegation, strongly predicted the level of satisfaction, 

(Weisman, et al., 1980). 

Low job satisfaction might affect other professionals as 

well and not only physicians. In a study done by Hackman and 

Lawler, it is found that professional engineers who liked 

their jobs and enjoyed the work performed much better than 

those who did not (Hackman and Lawler III, 1971). 

Considerable research attension has been given to the 

structure of job satisfaction. However, almost all the 

research has been done in the United States. Very little 

attension has been given to cross-cultural differences in job 

satisfaction and the attitudes of workers. Cross-cultural 

management studies indicated that there are differences among 

various cultures in the satisfaction need (Haire, Ghisele, 

and Porter, 1966, Simonetti and Weitz, 1972, Slocum and 

Topichak, 1972, Spector and Wimalasiri, 1986). 

Haire, Ghisele, and Porter (1966) found differences in 

managerial attitudes towards various aspects of management. 

InterestingLY, 28 per cent of the variation in response to 

attitude's questions and assumptions concerning management 

practices, cognitive descriptions of the managerial role, and 

their needs and need satisfaction, was associated with 

nationality. High satisfaction was noticed among Nordic 



40 

Europeans countries (Denmark, Germany, Norway and Sweden). 

Medium to high satisfaction was .found with both Anglo-

American countries (England and U.S.) and Japan. However, 

employees from Latin European countries (Belgium, France, 

Italy and Spain) and developing countries (Argentina, Chile 

and India) were less satisfied. They reported that low 

satisfaction need could have been due either to low 

fulfillment, high expectations, or both. 

Job satisfaction was measured with respect to 

nationality and occupation by Simonetti and Weitz (1972). 

They selected groups from Japan, Canada and Argentina. 

Countries differed in the patterns of fractional contribution 

to overall satisfaction. 

In a comparison between Mexican and American employees 

on job satisfaction, significant differences were obtained 

(Slocum and Topichak, 1972). Variations were found in 

satisfaction clusters for the security, esteem, autonomy, and 

self-actualization needs. Mexican workers were more satisfied 

than their American counterparts. A similar study was 

conducted between American and Singapore workers (Spector and 

Wimalasiri, 1986). The result suggested that there were 

differences between the two cultures in the structure of job 

satisfaction. The Singapore workers perceived co-workers as 

part of the nature of work, while Americans perceived them as 

being related to supervisors or subordinates. 
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C. Quality Assurance and Criteria-Based DDR Program: 

The Drug Usage Review (DUR) program was developed as a 

part of Quality Assurance (QA) programs to promote 

cost-effective drug therapy and also to satisfy Joint 

Commission on Accreditation of Hospitals (JCAH) standards for 

evaluating any drug usage (Todd, 1987). The main purpose of 

DUR is to ensure the proper, safe, and effective use of 

drugs. Knapp, et al. (1973) described two objectives for Drug 

Utilization Review. The first is the encouragement of optimal 

drug use. The second is the provision of high quality drug 

therapy as economically as possible. The first objective has 

related to the strong educational component in DUR, while the 

second is to assure the quality and efficiency of health 

care. 

The American Society of Hospital Pharmacy (1981) has 

developed requirements for DUR programs as follow: 

1. Approval for the program (from medical staff as well as 

hospital administration). 

2. Using predetermined criteria. 

3. Adequate data bases for any study. 

4. Using an appropriate method for auditing. 

5. Analyzing the data. 

6. Corrective actions and education (counselling) if 

possible. 

7. Reauditing. 

8. Documenting and reporting all the activities and results 
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of a particular study. 

The DUR Committee members and QA coordinator must be 

aware of the appropriateness of drug, usage in their hospital. 

They also should be familiar with techniques for conducting 

DUR studies. Reviewing drugs can facilitate intervention 

before or during therapy, resulting in positive outcomes for 

the patient such as fast recovery and fewer side effects. 

Interventions include discontinuation of a drug, changing its 

form (e.g. from injection to oral), and/or elimination and 

prevention of potential drug-drug interactions. 

Cost containment has added financial benefits as well. 

It may be considered another objective for a DUR program in 

any hospital. A study may be performed when new products are 

available which may safely and more cheaply replace a drug 

currently being used. 

The DUR studies may use retrospective, prospective or 

concurrent methods, however, the former is most widely used. 

A retrospective study done by Palumbo, et al. (1977) reviewed 

1,033 sampled prescriptions from the outpatient pharmacy of a 

hospital. They developed criteria for the 50 most frequently 

used drugs in the United States with respect to dose, 

quantity and diagnosis. They found that of the 1,033 

prescriptions, 574 (56%) failed to pass one or more criteria. 

This study has demonstrated the significance of DUR program 

in analyzing drug usage data and identifying problems for 

possible correction and improving the quality of drug 
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METHODOLOGY 

The entire study was conducted in ARAMCO Medical 

Services Organization (AMSO), on ARAMCO company. This 

organization has two inpatient facilities located in Dhahran 

and Al-Hasa cities. In addition, the company has five 

outpatient clinics located in Dhahran, Al-Hasa, Ras-Tanura, 

Abqaiq and Yanbu cities. All these facilities (inpatient and 

outpatient) serve ARAMCO employees and their dependents 

(father, mother, wife and children). In 1987, the total 

recipients of AMSO services was about 150,000 people. Dhahran 

and Al-Hasa health centers had a combined total of 620 beds. 

Dhahran health center had most of the medical specialties 

such as internal medicine, surgery, pediatric, orthopedic, 

obstetric/gynecology, dermatology, ophthalmology, radiology, 

psychiatric, emergency room as well as general practice 

services. Al-Hasa health center had only maternity and 

pediatric services. 

The methods of this study are now described in terms of 

participants, instrument, and data collection. 

(A). Participants; 

All participants of this study were physicians 

working in AMSO regularly and represented four nationalities: 

(1) Arabs, (2) North Americans, (3) Europeans, and (4) 
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Asians. Physicians who worked for short times as consultants 

were excluded. The number of physicians was more than 200 

working in 6 different locations. 

(B). Instrument: 

A survey questionnaire with a cover letter 

explaining the purpose and the objective of the study was 

mailed to all physicians on the medical staff in AMSO 

(Appendix A) . Items (1-5) sought personal and educational 

background information about the physician's nationality, 

specialty, the country where the physician received the M.D. 

degree, the country where the physician received the training 

residency, and the length of time he/she spent with ARAMCO. 

Items (6-10) were developed to measure the attitude of 

physicians towards the DUR program in AMSO. Finally, a group 

(10-15) contained questions, described by Maxwell (1971) and 

used by Melville (1980), dealing with aspects of job 

satisfaction in the medical profession. 

Five response categories were used for items (6-15): 

strongly agree, agree, uncertain, disagree, strongly 

disagree. Scores of these categories followed Guttman 

Scalogram (Guttman, 1947) for reliability. The highest score 

(5) was assigned to the category which expressed a more 

favorable attitude, while the lowest score (1) was given to 

the unfavorable one. The total score of all items was treated 

as a Likert scale (Likert, 1932) to make sure that the final 
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satisfaction score reflected the direction of the 

individual's attitude. Consequently, a score of 5 in each 

item indicated maximum satisfaction, whereas a score of 1 

indicated minimum satisfaction. 

(C). Data Collection: 

The objective of collecting prescribing data was 

to measure the quality of drug prescribing by physicians. Two 

widely used cephalosporins were chosen as target drugs taking 

in consideration that these drugs had the same criteria as 

decided by the DUR Committee in AMSO (Appendix B). The target 

drugs were cephradine (Velosef) and cefaclor (Ceclor). 

Physicians from each nationality) and different medical 

specialties were selected based on the availability of the 

prescribing data. The prescriptions were written at least six 

months after the criteria had been issued. The quality of 

prescribing was determined by measuring the percentage of the 

physician's compliance with the drug criteria for each 

prescription. The physician's overall quality was defined as 

the mean percentage of his/her compliance with criteria 

overall prescriptions. 
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Drug Utilization Review criteria for cephradine (velosef) and 

cefaclor (ceclor); 

1. Indications: 

Empiric and Therapeutic; 

A. Otitis media due to suspected group A/B streptococci, 

H. influenza, S. pneumoniae, staphylococci. 

B. Skin/soft tissue infection due to suspected 

staphylococci or B. streptococci. 

C. UTI/prostatitis due to suspected susceptible enteric 

gram negative bacteria, staph, epidermitis. 

D. Respiratory tract infection due to suspected S. 

pneumonia. 

Note: Ceclor should be considered as drug of choice when 

H. influenza is suspected or this organism has beeb isolated. 

2. Dose; 

A. Adult: 250-500 mg. p.o. q 6-12 hrs. 

B. Children: 25-50 mg/kg/day p.o. q 6 hrs. 

3. Dose adjusted in renal failure: 

A. Not on dialysis: 

Creat. clearance Dose Time 

> or = 20 ml/min 

15-20 ml/min 

< or = 15 ml/min 250 mg 

500 mg 

250 mg 

12 hrs 

6 hrs 

6 hrs 

B. On dialysis: 

250 mg. loading dose 

250 mg. at 12 hrs 
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250 mg. 36-48 hrs. after loading dose 

4. Duration of therapy; 

A. Indications A,B, and D for 7-14 days. 

B. Indication C (UTI/prostatitis) may require treatment 

periods exceeding three weeks. 

5. Frequency; 

A. In hospital - ordered around the clock q 6 or 12 hrs. 

B. Outpatient - q 6 or 12 hrs. depending on indication. 

6. Critical indicators; 

A. Culture and sensitivity of appropriate site ordered 

when initiating empiric treatment (except otitis media). 

B. Creatinine and CBC is done at initiation of therapy 

in hospitalized patients. 

Variables and Data Analysis; 

The major dependent variable in this research was the 

quality of drug prescribing. Five independent variables were 

predicted to have an effect on the prescribing behavior; (1) 

medical specialty, (2) the place of training residency, (3) 

length of tenure, (4) job satisfaction, and (5) the 

physician's attitude toward the DUR program. 

The variables of job satisfaction and physician's 

attitude toward DUR were investigated as dependent variables 

as well. Variables that were believed to influence job 

satisfaction were medical specialty, the physician's 

nationality, and length of tenure. Previous studies suggested 
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that variations in job satisfaction among different 

nationalities existed (Haire, Ghiseli, and Porter, 1966, 

Slocum and Topichak, 1972, Simonetti and Weitz, 1972, Spector 

and Wimalasiri, 1986). 

Variables such as medical specialty, place of residency 

training, length of tenure, and job satisfaction were studied 

as predictors of attitude toward DUR program. The effect of 

the place of residency training on the physician's attitude 

toward the DUR program had not been previously investigated. 

This study hypothesized that no relationship existed between 

the two variables, assuming that physicians being trained in 

many countries, have similar attitudes toward the DUR 

program. 

Several statistical analyses were conducted by using the 

System for Statistics (SYSTAT) computer program. Simple and 

multiple regression and analysis of variance (ANOVA) were 

used to test the hypotheses stated in chapter 1. In order to 

do the analyses, the qualitative variables (medical 

specialty, physician's nationality and the place of training 

residency) were categorized to groups according to the SYSTAT 

program (Wilkinson, 1985,P.MGLH-22). These variables had 

values like 1,2,3,... depending on how many levels/category 

the variable contained. Therefore, physician's nationality 

and the place where the physician received residency training 

were categorized to four levels: Arabs, North Americans, 

Europeans, and Asians. While the physician's medical 
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specialty was categorized to two groups: general/family 

practitioner, and specialist. During the analyses processes, 

the software program used these values to index the different 

levels of the variable. When multiple regression analyses 

were performed, qualitative variables were dummy coded. This 

coding is explained in detail in chapter 4. 

The Prediction equation; 

To determine whether the quality of drug prescribing 

varied by many predictors, a statistical prediction model was 

constructed. The fundamental model to predict the dependent 

variable (criterion) from selected independent predictors is: 

Y•= Constant + B1X1 + B2X2 + B3X3 + + Bkxk 

Where Y' is predicted value of the dependent variable; 

XI,X2,X3 Xk are the independent variables1 scores that 

are available to predict Y; and B1,B2,B3, Bk are the 

regression weights (coefficients) for X1,X2,X3, ,Xk 

respectively. 

Therefore, applying the available dependent and 

independent variables, this equation becomes: 

Y' (quality of drug prescribing) = 

constant + 

B1 (medical specialty) + 

B2 (place of training, residency) + 

B3 (length of tenure) + 

B4 (total score of job satisfaction) + 
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B5 (total score of physician's attitude toward 

DUR program). 

Limitations; 

1. The study was limited to two hospitals (Dhahran and Al-

Hasa health centers) only. 

2. It was intended to collect five prescriptions, at least, 

for every sampled physician with 10 physicians from each 

nationality. Unfortunately, this proved to be unworkable, 

because sufficient prescriptions of target drugs for the 

respondent physicians were not available. 

3. Items that dealt with the physician's attitude toward the 

DUR program and job satisfaction in the questionnaire were 

not tested for validity. 
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Results 

Of the 223 surveys mailed to ARAMCO physicians, 

completed questionnaires were returned by 102 respondents. A 

total of 27 surveys were returned to sender because of the 

following reasons: 4 physicians were not practicing medicine 

because of their involvement in management and 23 were on 

vacation or had resigned at the time of the survey. Another 5 

responses were received after the closing date of August 01, 

1988 (Table 1). Therefore, 196 questionnaires were delivered 

to participants. 

The 102 returned questionnaires represented a response 

rate of 52%. The number of respondents were unequal with 

respect to physicians' nationalities and their specialties. 

Responses were received from 47 Arabian physicians (46.1% of 

all responses), 33 (32.3%) from North Americans, 15 (14.7%) 

from Europeans, and 7 from Asians representing 6.9% (Table 

2 ) .  
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Table 1. Analysis of the number of responses by ARAMCO 

physicians 

Source Numbers 

Total surveys mailed 223 

Physicians working in 4 
management 

Vacation and resignations 23 

Received after the closing 5 
date of August 01, 1988 

Never responded 89 

Remaining respondents 102 
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Table 2. The distribution of respondent physicians by medical 

specialty and nationality 

Med. Spclty Arabs N.Amer. Europ. Asians Total % 

Gen. Pract. 29 3 - 4 36 35.29 

Internist 3 6 2 - 11 10.78 

Surgeon 2 3 2 2 9 8.82 

Pediatrician 2 5 2 1 10 9.80 

Emerg. Room 1 6 . - - 7 6.86 

Dermatologist 1 - - - 1 0.98 

Fam. Pract. 1 - - - 1 0.98 

Radiologist 1 2 1 - 4 3.92 

Ob./Gyn. 4 2 3 - 9 8.82 

Psychiatrist 1 - 1 - 2 1.96 

Intern 1 - - - 1 0.98 

Pathologist 1 - - - 1 0.98 

E.N.T. - 2 1 - 3 2.94 

Ophthalm. - 2 - - 2 1.96 

Urologist - 2 - - 2 1.96 

Occup. Med. - - 1 - 1 0.98 

Anesthes. — — 2 2 1.96 

Grand Total 47 33 15 7 102 100.00 
(46.1%)(32.3%) (14.7%) (6.9%) 
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Medical specialty: 

Table 3 displays the number and percentage of general 

practitioners and specialists for each nationality. As stated 

in Chapter 1, medical specialty was divided to general 

practitioners and specialists. Physicians who worked as 

family practitioners, interns, emergency practitioners, 

internists or pediatricians were classified as general 

practitioners. However, those who worked in other than these 

practices were classified as specialists. The total of 

general practitioner responses was 65 (63.73 %) , and 

specialists 37 (36.27 %). 

Of the 65 general practitioners, 36 (55.38%) were 

Arabians, 20 (30.77%) North Americans, 4 (6.16%) Europeans, 

and 5 (7.69%) Asians. Moreover, of the 37 specialists, 11 

(29.73%) were Arabians, 13 (35.14%) North Americans, 11 

(29.73%) Europeans, and 2 (5.40%) Asians. 
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Table 3. Number (percentage) of general practitioner and 

specialist respondents for each nationality 

Nationality G.P. * Specialist ** Total 

Arabs 36 
(55.38%) 

11 
(29.73%) 

47 

North Americans 20 
(30.77%) 

13 
(35.14%) 

33 

Europeans 4 
(06.16%) 

11 
(29.73%) 

15 

Asians 5 
(07.69%) 

2 
(05.40%) 

7 

Grand Total 65 37 102 

Percentage (63.73%) (36.27%) 

* General practitioners include physicians who work as 
pediatricians, internists, family practitioners, emergency 
room practitioners, interns, and general practitioners. 

** Specialists include surgeons, obstetricians/gynecologists, 
anesthesiologists, ophthalmologists, radiologists, 
pathologists, otolaryngologists, orthopedists, psychiatrics, 
and dermatologists. 
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Place of training residency: 

This variable was investigated to determine its effect 

on the physician's attitude toward the DUR program and 

his/her quality of drug prescribing. The locale of training 

residency was divided to four areas; Arabian countries, North 

America, Europe, and Asia. 

Of the 102 returning questionnaires, 11 physicians (7 

Arabians, 2 North Americans, one European, and one Asian) did 

not provide information about where they received their 

training residency. Of the remaining 91, 28 (30.77%) 

physicians were trained in one of the Arabian countries, 41 

(45.05%) in North America, 17 (18.68%) in Europe, and 5 

(5.50%) in Asia (Table 4). 
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Table 4. The distribution of physicians by the place of 

residency training 

Place * No 
Nationality N Response Total 

At« N«A• E* As. 

Arabs 47 28 8 4 7 40 

N.A. 33 - 31 2 31 

Europeans 15 1 13 - 1 14 

Asians 7-1 - 5 1 6 

Total 102 28 40 17 5 11 91 

Percentage (30.8%) (45.0%) (18.7%) (5.5%) 

* Place of residency training 

Ar.= Arabian 

N.A.= North America 

E.= Europe 

AS.= Asia 
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Length of Tenure: 

There were major differences among the four 

nationalities in the number of years the physician had been 

practicing medicine with ARAMCO (Table 5) . The Arabian 

physicians had the highest length of time with ARAMCO 

(Mean=9.239 , S.D.=5.049), whereas Europeans had the lowest 

(Mean=3.929, S.D.=2.046). Asian physicians had slightly less 

time than did the Arabians (Mean=8.00, S.D.=6.103), and North 

Americans had more time than Europeans (Mean=4.05, 

S.D.=2.569). 
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Table 5. Mean, standard deviation, minimum and maximum 

length of time the physicians spent with ARAMCO for each 

nationality 

Nationality N * Mean(years) S.D. Min. Max. 

Arabs 46 9.24 5.05 0.50 22.00 

N. Americans 33 4.05 2.57 0.25 9.00 

Europeans 14 3.93 2.07 0.50 7.00 

Asians 7 8.00 6.10 1.50 17.00 

* Total number of respondents =100 
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Job Satisfaction; 

Five items were used to measure work satisfaction of 

physicians with ARAMCO. To check the reliability of the 

instrument, the internal consistency method was used 

according to Cronbach's alpha. The formula for obtaining 

alpha is as follows: 
N (R) 

Alpha = 

[1 + R (N-l) ] 

Where N is the number of items, and R is the mean of inter-

item correlation. The correlation matrix of these items is 

displayed in Appendix C. The calculated reliability 

coefficient of this instrument for this study was .720. 

The scores of all items were added to acquire the total 

score of satisfaction. The differences in means between 

nationalities were apparent (Table 6). Among the different 

nationalities, Arabian and Asian physicians were the most 

highly satisfied groups in their jobs (means=20.51, s.d.=2.51 

and mean=20.29, s.d.=3.50 respectively). North American 

physicians were the least satisfied group (mean=17.55, 

s.d.=3.68). European physicians were less satisfied 

(mean=19.31, s.d.=3.40) than Arabians and Asians, and more 

satisfied than their North American counterparts. 
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Table 6. Mean, standard deviation, minimum and maximum of 

total job satisfaction score of physicians for each 

nationality 

Nationality N * Mean(score)** S.D. Min. Max. 

Arabs 44 20.71 2.42 15.00 25.00 

N. Americans 29 17.55 3.68 9.00 25.00 

Europeans 13 19.31 3.40 12.00 23.00 

Asians 7 20.29 3.50 13.00 24.00 

* Total number of respondents =93 

** The maximum satisfaction score = 25, minimum = 5. 
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Physician's Attitude Toward the DPR Program; 

Like job satisfaction, five items were used to measure 

the physician's attitude toward the DUR program. The 

reliability was determined by using the internal consistency 

method. The calculated reliability coefficient was .676. 

Appendix D presents the DUR inter-item correlation matrix. 

The total score of the attitude was obtained by adding 

the score of each item. No major variations were found 

between the four nationalities with respect to the means of 

the total attitude score (Table 7). The attitudes of Arabian 

and European physicians toward the DUR program (means=l9.92, 

s.d.=1.87 and mean=19.33, s.d.=2.44 respectively) were 

slightly higher than the North Americans (mean=18.66, 

s.d.=2.74) and Asians (mean=18.57, s.d.=2.30). 
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Table 7. Mean, standard deviation, minimum and maximum of 

total physician's attitude score toward DUR program for each 

nationality 

Nationality N* Mean(score)** S.D. Min. Max. 

Arabs 47 19.92 1.87 15.00 24.00 

N. Americans 32 18.66 2.74 13.00 23.00 

Europeans 15 19.33 2.44 15.00 24.00 

Asians 7 18.57 2.30 15.00 21.00 

* Total number of respondents = 101 

** The maximum attitude score = 25, minimum = 5. 
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Prescribing Data: 

As mentioned in Chapter 3, the desired number of 

prescriptions to be collected was five for each sampled 

physician (10 physicians per each nationality). However, it 

was difficult to acquire this number for the following 

reasons: 

1. The collection of data was restricted to only physicians 

who responded to the questionnaire. This was necessary to 

determine the relationship between the quality of drug 

prescribing and the independent variables. 

2. Two target drugs were used for the study. More 

prescriptions might have been collected if additional drugs 

had been implemented. 

3. It was necessary to review the patients' charts to 

determine the physician's compliance with criteria. However, 

some of the charts were missing. In spite of the medical 

record staff assistance, efforts to locate these charts were 

sometimes unsuccessful. 

As a result, physicians who had 3 or more prescriptions 

were included. For this reason, a total of 201 prescriptions 

which represented 47 physicians were collected. It was 

decided, then, to use all these physicians in the analyses 

instead of 40. 

Of the 47 physicians, 26 (55.32%) of them had 5 

prescriptions, 8 (17.02%) had 4, and 13 (27.66%) had 3 

prescriptions. With respect to nationality, the distribution 
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of sampled physicians was as follow: 18 (38.30%) Arabs, 17 

(36.17%) North Americans, 7 (14.89%) Europeans, and 5 

(10.64%) Asians. For specialty, the distribution was: 27 

(57.45%) general practitioners, and 20 (42.55%) specialists 

(Table 8). 

Of the 201 prescription orders which were sampled, 101 

(50.25%) failed to pass one or more of the target drugs* 

criteria. Sixty-two (30.85%) prescriptions failed to pass one 

criterion, 33 (16.42%) failed to pass two criteria, and 6 

(2.98%) failed to pass three criteria. The remaining 100 

(49.75%) had perfect compliance with these criteria (Table 

9). The mean compliance of specialists with the criteria 

(mean = 92) was higher than general practitioners (mean = 

80.5). 

It was found that 18 (8.96%) prescriptions failed to 

comply with criterion 1, 2 (1.00%) with criterion 2, 71 

(35.32%) with criterion 5, and 54 (26.87%) with criterion 6. 

On the other hand, all physicians adhered to criterion 4. 

Criterion 3 was ignored because it was not applicable to the 

screening prescriptions (Table 10). 

No major variations were observed between the four 

nationalities regarding the quality of drug prescribing 

(Table 11). European physicians were the most compliants with 

criteria (mean=88.71, s.d.=12.37). The compliance of Arabian 

physicians (mean=84.06, s.d.=13.26), North Americans 

(mean=85.65, s.d.=14.34), and Asians (mean=84.60, s.d.=14.21) 
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Table 8. The distribution of sampled physicians of 

prescribing data for each nationality by medical specialty 

Nationality N. of 
G.P's 

N. Of 
specialists 

Total % 

Arabs 14 4 18 38.30 

N. Americans 8 9 17 36.17 

Europeans 2 5 7 14.89 

Asians 3 2 5 10.64 

Grand Total 27 20 47 

Percentage (57.45%) (42.55%) 
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Table 9. Analysis of the sampled prescriptions with respect 

to physicians' compliance 

Source N. of Rx1s % Of R X « S  

Failed to pass 
one criterion 

62 30.85 

Failed to pass 
two criteria 

33 16.42 

Failed to pass 
three criteria 

6 2.98 

Pass all criteria 100 49.75 

Total 201 
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Table 10. Number and percentage of noncompliant prescriptions 

with each criterion 

Criterion * N. of noncompliance % of noncompliance 

1 18 8.96 

2 2 1.00 

3 ** - -

4 0 0.00 

5 71 35.32 

6 54 26.87 

* Criteria are described in Appendix B 

** Criterion was disregarded because of non applicability 
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Table 11. Mean, standard deviation, minimum and maximum of 

physician's compliance with target drugs' criteria for each 

nationality 

Nationality N Mean(compliance)* S, .D. Min. Max 

Arabs 18 84. 06 13, .26 60 100 

N. Americans 17 85. 65 14. .34 60 100 

Europeans 7 88. 71 12. .37 68 100 

Asians 5 84. 60 14. .21 60 96 

* The maximum score of compliance = 100, minimum = 0 
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were almost similar. 

The mean compliance with target drugs1 criteria was 

recalculated using three prescriptions for each sampled 

physician. Three prescriptions were selected randomly for 

physicians who had five and four prescriptions. Using 

student's t-test analysis for related groups, no significant 

variations were found in the mean compliance between five and 

three prescriptions, and four and three prescriptions (Table 

12). Therefore, it was decided to use all of the 

prescriptions obtained for the sampled physicians. 
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Table 12. Student's t-test of mean compliance between five 

and three prescriptions and between four and three 

prescriptions 

Category Mean S.D. DF T P 

First sample * 

Four R's 

Three R's 

76.25 

75.00 

14.82 

14.91 
7 .656 .533 

Second sample ** 

Five R's 

Three R's 

87.46 

86.65 

10.42 

10.59 
25 .713 .482 

R's = prescriptions 

* Number of subjects = 8 

** Number of subjects =26 
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Testing Hypotheses 

In order to find the significant relationships between 

the independent and dependent variables, one-way analysis of 

variance was performed for each of the categorical variables 

(physician's nationality, medical specialty, and place of 

residency training). However, simple regression was conducted 

for the continuous variables (length of tenure, job 

satisfaction, and physician's attitude toward the DUR 

program). 

All the respondents were used as a sample when testing 

hypotheses related to job satisfaction and physician's 

attitude toward DUR (hypotheses I-VII). The physicians who 

were selected for prescribing data were used as a sample when 

testing hypotheses related to the quality of drug prescribing 

(hypotheses VIII-XII). All the null hypotheses were tested at 

the significance level of 0.05. 

Hypothesis i-ill. There is no relationship between the 

physician's job satisfaction and the independent variables of 

physician's nationality, medical specialty and number of 

years the physician has stayed with ARAMCO. 

The results of one-way analysis of variance (ANOVA) for 

both the physician's nationality and medical specialty on job 

satisfaction are presented in Tables 13 and 14. 

The effect of the medical specialty on job satisfaction 

was not significant. However, a significant relationship was 
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Table 13. One-way analysis of variance of physician's medical 

specialty on job satisfaction * 

Source SS DF MS F-ratio P 

Among groups 40.396 1 40.396 3.786 0.055 

Within groups 960.332 90 10.670 

* Number of total subjects = 92 

Number of G.P's = 56, mean = 19.918, s.d. = 3.32 

Number of Specialists = 36, mean = 18.516, s.d. = 3.15 
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Table 14. One-way analysis of variance of physician's 

nationality on job satisfaction * 

Source SS DF MS F-ratio P 

Among groups 178. 718 3 59.573 6.293 .001 

Within groups 842. 529 89 9.467 

* Number of total subjects =93 

Number of Arabians = 44, mean = 20.705, s.d. = 2 .42 

Number of N. Americans = 29, mean =17.55, s .d. = 3.68 

Number of Europeans = 13, mean = 19.31, s.d. = 3 .40 

Number of Asians = 7, mean = 20.29, s.d. = 3 .50 
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found between the physician's nationality and job 

satisfaction (P=0.001). Post-hoc testing was, then, performed 

to determine the variation among nationalities. It was found 

that North American and European physicians were 

significantly different from Arabian and Asian physicians 

(P=0.012). 

Moreover, the result of simple regression for the length 

of tenure on job satisfaction is shown in Table 15. No 

significant relationship was found between the two variables. 

Therefore, the null hypothesis I was rejected, 

indicating that physician's nationality was significantly 

related to work satisfaction. On the other hand, the null 

hypotheses II and III were retained, medical specialty and 

length of tenure were not significantly related to the job 

satisfaction of the individual physician. 

Hypotheses IV- VII. There is no relationship between the 

physician's attitude toward the DUR program and the 

independent variables of medical specialty, the place of 

training residency, length of tenure and job satisfaction. 

One-way analysis of variance was performed for both 

medical specialty and the place of training residency on the 

physician's attitude toward the DUR (Tables 16 and 17). The 

findings indicated that no significant relationships existed 

between these variables (P>0.05). 

In addition, simple regression was done for length of 

tenure and job satisfaction on the physician's attitude 
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Table 15. A simple regression of the length of tenure on job 

satisfaction 

Variable B Std. error T P(2 tail) 

Length of tenure * 0.127 0.069 1.834 0.070 

* Number of subjects =95 
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Table 16. One-way analysis of variance of medical specialty 

on the physician's attitude toward the DUR program * 

Source SS DF MS F-ratio P 

Among groups 17.407 1 17.407 3.225 0.076 

Within groups 529.033 98 5.398 

* Number of total subjects = 100 

Number of G.P's = 65, mean = 19.65, s.d. = 2.16 

Nuber of Specialists = 35, mean = 18.77, s.d. = 2.60 
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Table 17. One-way analysis of variance of the place of 

residency training on the physician's attitude toward the DUR 

program * 

Source SS DF MS F-ratio p 

Among groups 33.200 3 11.067 2.161 .098 

Within groups 440.400 86 5.121 

* Number of total subjects =90 

Number of physicians trained in Arabian countries = 28, 
mean = 20.18, s.d. = 2.11 

Number of physicians trained in N. America = 40, 
mean = 18.78, s.d. = 2.49 

Number of physicians trained in Europe = 17.00 
mean = 19.59, s.d. = 2.00 

Number of physicians trained in Asia = 5, 
mean = 19.40, s.d. = 1.95 
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toward DUR (Table 18). A significant relationship was found 

with job satisfaction (P<0.001). 

Consequently, the null hypotheses IV, V and VI were 

retained. The independent variables of medical specialty, 

place of residency training, and length of tenure had no 

significant relationships with the physician's attitude 

toward the DUR. Meanwhile the null hypothesis VII was 

rejected, stating that work satisfaction had a significant 

relationship with the physician's attitude toward the DUR 

program. 

Hypotheses VIII-XII. There is no relationship between 

the quality of drug prescribing and the independent variables 

of medical specialty, the place of residency training, length 

of tenure, job satisfaction, and the physician's attitude 

toward the DUR program. 

The results of one-way analysis of variance of medical 

specialty and the place of residency training on the quality 

of drug prescribing, are displayed in Tables 19 and 20. 

Medical specialty displayed a significant relationship with 

the quality of prescribing (P=0.002). However, the place of 

residency training had no effect. 

Table 21 shows the simple regression outcomes between 

each of length of tenure, job satisfaction, and the 

physician's attitude toward the DUR on the quality of drug 

prescribing. Non of these variables had an effect on the 

quality of drug prescribing (P> 0.05). 
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Table 18. A simple regression of the length of tenure and job 

satisfaction on the physician's attitude toward the DUR 

program 

Variable B Std. error T P(2 tail) 

Length of tenure * 0.070 0.048 1.468 0.145 

Job Satisfaction ** 0.265 0.065 4.084 <0.001 

* Number of subjects = 99 

** Number of subjects = 95 
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Table 19. One-way analysis of variance for medical specialty 

on the quality of drug prescribing * 

Source SS DF MS F-ratio P 

Among groups 1524. 366 1 1524.366 10.405 0.002 

Within groups 6592. 741 45 146.505 

* Number of total subjects = 47 

Number of G.P's = 27, mean = 80.48, s.d. = 12.93 

Number of Specialists = 20, mean = 92.00, s.d. = 10.88 
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Table 20. One way analysis of variance of the place of 

residency training on the quality of drug prescribing * 

Source SS DF MS F-ratio P 

Among groups 12.913 3 4.304 0.022 0.995 

Within groups 7853.887 41 191.558 

* Number of total subjects =45 

Number of physicians trained in Arabian countries = 13, 
mean = 84.46, s.d. = 13.83 

Number of physicians trained in N. America = 19, 
mean - 85.26, s.d. = 13.72 

Number of physicians trained in Europe = 9, 
mean = 85.44, s.d. = 13.13 

Number of physicians trained in Asia = 4, 
mean = 83.75, s.d. = 16.27 
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Table 21. Simple regression analyses of length of tenure, job 

satisfaction, and the physician's attitude toward DUR program 

on the quality of drug prescribing 

Variable B Std. error T P(2 tail) 

Length of tenure * 0.401 0.441 0.911 0.367 

Job satisfaction ** -0.378 0.583 -0.648 0.520 

Phys. attitude *** -0.152 0.766 -0.198 0.844 
toward DUR program 

* Number of subjects = 47 

** Number of subjects =44 

*** Number of subjects = 47 
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Therefore, the null hypothesis VIII was rejected? that 

is, a relationship between medical specialty and the quality 

of drug prescribing existed. In the same manner, the null 

hypotheses IX-XII were accepted, showing that no significant 

relationship existed between the quality of drug prescribing 

and the place of training residency, length of tenure, job 

satisfaction, and the physician's attitude toward the DUR 

program. 

Multivariate Analyses; 

Multiple regression analyses were performed for 

analyzing the collective effects of the independent variables 

on the dependent variables of job satisfaction, physician's 

attitude toward the DUR program, and the quality of drug 

prescribing. This was necessary to determine the significant 

relationship between the variables when included in the same 

model. In order to do this, dummy codes were assigned to the 

categorical variables. In this method, one generates g-1 

dummy coded variable, where g is the number of categories 

(Cohen and Cohen, 1975). In the case of medical specialty, 

the category of general practitioner was held as a control. 

Asians and Asian countries were held as controls in case of 

physician's nationality and the place of training residency 

respectively. In each dummy coded variable, one group was 

assigned a 1 and all other groups were O's except for the 

last (control) group, who were assigned O's. Since the 
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physician's nationality had 4 categories, 3 dummy coded 

variables were generated. Consequently, all the Arabian 

physicians were associated with dummy variables 1,0,0; North 

Americans 0,1,0; Europeans 0,0,1; and Asians (control group) 

were 0,0,0. 

The results of the multiple regression analyses of the 

independent variables on job satisfaction are presented in 

Table 22. The outcomes show that the independent variable of 

physician's nationality being North American had a 

significant relationship with job satisfaction (P=045). No 

statisticaly significant relationship was found between the 

dependent variable and the independent variables of 

specialists, the physician's nationality being Arabian or 

European, and length of tenure. The overall multiple 

regression equation was significant on job satisfaction 

(P=0.003). 

Table 23 displays the results of multiple regression of 

independent variables on the physician's attitude toward the 

DUR program. A significant relationship was found between the 

dependent variable and job satisfaction only (P=0.008). The 

remaining independent variables of specialists, the physician 

being trained in an Arabian country, North America or Europe, 

and length of tenure had no significant relationship with the 

physician's attitude toward the DUR program. The result of 

the multiple regression equation was significant on the 

physician's attitude toward DUR program 
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Table 22. Multiple regression analysis of independent 

variables on job satisfaction 

Variable B S.E. T P(2 tail) 

Med. specialty 
- Specialists 0.874 0.693 1.261 0.211 

Phys. nationality 
- Arabian 0.307 1.250 0.246 0.806 

- North American -2.701 1.328 -2.034 0.045 

- European -0.643 1.504 -0.428 0.670 

Length of tenure -0.005 0.077 -0.063 0.950 

Number of subjects = 95 

Multiple R = .426 

Squared multiple R = .182 

F-ratio for total regression = 3 .953, df = 5,89, P = 0.003 
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Table 23. Multiple regression analysis of the independent 

variables on the physician's attitude toward the DUR program 

Variable B S.E. T P(2 tail) 

Med. specialty 
- Specialists 0.925 0.520 1.779 0.079 

The place of 
tr. residency 
- Arab 0.450 0.991 0.454 0.651 

- North America -0.367 0.983 -0.373 0.710 

- Europe 0.866 1.064 0.814 0.418 

Length of tenure 0.072 0.057 1.265 0.210 

Job satisfaction 0.195 0.072 2.705 0.008 

Number of subjects = 84 

Multiple R = .521 

Squared multiple R = .271 

F-ratio for total regression = 4 .781, df = 6,77, P < 0.001 



89 

(PCO.OOl). 

In the same manner, the results of multiple regression 

of the independent variables on the quality of drug 

prescribing is presented in Table 24. Specialists was the 

only variable that had a significant relationship with the 

dependent variable (P=0.001). The other independet variables 

of the physician being trained in an Arabian country, North 

America or Europe, length of tenure, job satisfaction, and 

the physician's attitude toward the DUR program, were not 

significantly related to the quality of drug prescribing. The 

contribution of all the independent variables in the equation 

produced a significant prediction on the quality of drug 

prescribing (P=0.045). 



Table 24. Multiple regression analysis 

variables on the quality of drug prescribing 

90 

of independent 

Variable B S.E. T P(2 

I 
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Med. specialty 
- Specialists 

15.318 4.259 3.597 0. 001 

The place of 
tr. residency 
- Arab countries 5.072 3.627 1.398 0. 171 

- North America -0.545 3.905 -0.140 0. 890 

- Europe -3.216 4.228 -0.761 0. 452 

Length of tenure 0.503 0.523 0.963 0. 343 

Job satisfaction -0.425 0.694 -0.612 0. 544 

Phys. attitude -0.193 1.003 -0.193 0. 848 
toward DUR 

Number of subjects =42 

Multiple R = .571 

Squared multiple R = .326 

F-ratio for total regression = 2.354, df = 7,34, P = 0.045 
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To further clarify the relationship between all the 

quantitative variables (dependent and independent), a Pearson 

correlation matrix was performed (Appendix E). The 

correlation (r) values ranged from -0.105 to 0.552. It showed 

that a significant correlation existed between job 

satisfaction and physician's attitude toward DUR (r=0.552). 

The remaining correlation matrices between the variables were 

not significant. These outcomes confirmed the previous 

results of ANOVA which were obtained when testing the 

hypotheses. Figure 5 is the same model which was introduced 

in chapter 1, showing the correlation coefficients between 

all the quanitative variables. 

^Med. specialty J 

I 
___r=j_._36 3 

Length of tenure 

II-I,,"IFl7r 
I Physician's 

Job satisfaction 

nationality 
...... 

y-=-.mn 

^Quality of d ug prescribing J 

257 Attitude toward 
the DUR program 

[Place of resi
dency training 

I 

r=-.105 

Figure 5. Model showing the correlation between the dependent 
and independent variables. 
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Discussion, Conclusions and Recommendations 

The data for this study were collected from Arabian 

American oil company (ARAMCO) health centers in Saudi Arabia. 

The information was obtained by survey questionnaires and by 

medical chart review. The questionnaire included items about 

the physician's nationality, medical specialty, the place 

where he/she had residency training, length of tenure, work 

satisfaction, and the attitude toward DUR program. 

Prescribing data were used to determine the compliance 

of physicians with criteria of target drugs which had been 

developed by the DUR committee of ARAMCO. In this chapter, 

the results of the analyses, which were performed on the 

collected data, will be discussed and conclusions will also 

be drawn. Finally, recommendations will be presented based on 

the outcomes of these analyses. 

Discussion 

Response rate 

One hundred and two (52%) physicians from ARAMCO 

responded to the survey questionnaires. The response rate 

might have been higher than this if reminder letters had been 

sent to nonrespondent physicians. Since the overseas mailing 

process was expected to take a long time, the idea of sending 

reminders was disregarded. The physicians' responses were 
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collected in Saudi Arabia, and then, mailed to the sender at 

once. As a result, no statistical comparison was made between 

early and late respondents. Eleven studies which used 

physicians as a sample, received response rate of less than 

39% (Purohit and Pathak, 1979). Therefore, the response rate 

was quite satisfactory and acceptable by most standards. 

Job satisfaction 

The purpose of investigating this variable was to study 

its correlation with the personal, cultural, and educational 

background of physicians. The reliablity coefficient of job 

satisfaction scale for this study was .720. Melville (1980) 

who used the same items, reported a reliability coefficient 

of .920. 

The results indicated significant differences among the 

various nationalities. North American and European physicians 

were significantly different than Arabian and Asian 

physicians. The former groups were less satisfied than the 

latter groups (Table 6). In general, most of the physicians 

had negative attitudes about the time wasted in non-medical 

tasks. On the other hand, positive feelings expressed in the 

remaining items of job satisfaction questionnaire which were 

related to pay and enjoyment. An interesting question derived 

from this outcome is why a particular nationality has a 

negative attitude toward the job. Haire, Ghiselli, and Porter 

(1966) suggested that high expectations or need unfulfillment 
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or both could be reasons for such an attitude. These results 

confirmed the findings of other cross-cultural studies in 

which American employees were found to be less satisfied than 

their Mexican counterparts (Slocum and Topichak, 1972), and 

have different attitudes than Singapore employees toward the 

job (Spector and Wimalasiri, 1986). 

There was no significant variations between general 

practitioners and specialists with respect to their 

satisfaction scores (Table 13) . The findings were 

contradictory to some earlier studies which reported that the 

levels of satisfaction varied among the different medical 

specialties (Murphy and Jacobson, 1987, Meir and Engel, 

1986). However, the researchers used different definitions 

for specialty. In this study, internists, pediatricians, 

family practitioners and emergency physicians were considered 

as general practitioners, while all other medical specialties 

were classified as specialists. 

The results indicated an insignificant correlation 

between the job satisfaction and the number of years the 

physician spent with ARAMCO. Physicians who had long or short 

stay with the company expressed the same feelings toward 

their work. However, the positive correlation indicated that 

more highly satisfied physicians were also those with longer 

tenure with ARAMCO. 
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Physician's attitude toward PUR program 

Five items were used to measure the attitude of 

physicians toward the DUR program. The reliability 

coefficient of DUR items for this study was .676. This 

instrument was developed to fill a need of this project. 

No differences were found among the groups (Table 7). In 

general, most of the sampled physicians agreed that DUR 

criteria and recommendations were a valuable source of 

information. According to the outcomes of hypotheses 

testing, the medical specialty, place of residency training, 

and length of tenure had no significant relationship with the 

attitude toward DUR (Tables 16, 17, and 18). General 

practitioners did not differ significantly from specialists. 

The positive attitude of both practices may reflect the 

involvement of representatives from both general and 

specialty departments. Surprisingly, the physicians had 

similar attitudes toward DUR program even though they 

received their training residencies from different countries. 

It seems that physicians were familiar with this program 

regardless of the place of their training backgrounds. In 

addition, physicians who stayed a longer time with ARAMCO did 

not have a different attitude from those with less service. 

On the other hand, the correlation between work 

satisfaction and physician's attitude toward DUR program was 

meaningful (r=0.552). It becomes clear that, to some extent, 
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low satisfaction was associated with negative feelings about 

DUR. Arabian, European, and Asian physicians who were more 

satisfied than North Americans, had better attitudes. 

However, one limitation with respect to DUR items must be 

acknowledged. These items were developed by the need of this 

study, since questions about physician's attitude toward DUR 

program were not available at the time. 

Quality of Drug Prescribing: 

Since drug prescribing is a complex process, many 

studies have been conducted in this regard. Researchers have 

evaluated and tested different predictors to determine the 

most important ones. In this study, it was hypothesized that 

medical specialty, place of training residency, length of 

tenure, job satisfaction, and the physician's attitude toward 

DUR program would be related to the quality of drug 

prescribing. 

Among all these predictors, medical specialty was the 

only significant one (P<0.05). The quality of drug 

prescribing varied by the type of physician's practice. 

Specialists had higher quality than general practitioners 

because they had better compliance with target drugs' 

criteria. It could have been the training backgrounds of 

specialists that made them more adherent to the drug's 

criteria. The result may not be generalized since the 

definition of specialists in this study was different from 
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other studies. 

The lack of association between the quality of drug 

prescribing and the remaining predictors deserve comment. 

Variables that related to training and/or educational 

background such as the place of training residency and 

physician's attitude toward DUR were expected to be strongly 

correlated with prescribing quality. However, the findings 

may be attributed to two reasons. First, physicians might 

have received similar training programs after graduation from 

the medical schools despite their different nationalities. 

Second, ARAMCO Medical Services Organization might have been 

active in making physicians more familiar with programs such 

as Drug Utilization Review. 

The absence of association between job satisfaction and 

the quality of drug prescribing was also unexpected. Previous 

studies reported a correlation between low job satisfaction 

and inappropriateness of drug use (Melville, 1980, Stolley, 

et al., 1972). In this study, the level of satisfaction did 

not have any implication on the prescribing habits of 

physicians. In other words, good quality in prescribing might 

be produced by high or low satisfied physicians. 

Finally, the weak association between length of tenure 

and the quality of drug prescribing may indicate the 

immediate knowledge of physicians with drugs' criteria. 

Physicians may have received written guidelines about drugs* 

criteria regardless of how long they have been in the 
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company. Another possible explanation is the distribution of 

Operating Manual of Drug Utilization Review upon physicians 

arrivals in which they become familiar with the criteria of 

all critical and/or expensive drugs. 

Conclusion 

The model that explains the relationships between all 

variables is shown in Figure 1. The assumption of the model 

is that physician's nationality, medical specialty, and 

length of tenure would influence the job satisfaction. The 

physician's attitude toward DUR program was also believed to 

be affected by medical specialty, the place of training 

residency, length of tenure, and job satisfaction. Similarly, 

the independent variables of medical specialty, the place of 

training residency, job satisfaction, and the attitudes of 

physicians towards DUR would determine the quality of drug 

prescribing. 

Job satisfaction was found to be strongly affected by 

the physician's nationality. Neither medical specialty nor 

length of tenure had a correlation with job satisfaction. The 

involvement of general practitioners as well as specialists 

in the medical committees, and the quick orientation programs 

given to physicians upon their arrivals to the company might 

have weakened such correlation. 

The implication of job satisfaction was apparent on the 

physician's attitude toward DUR program. Low satisfied 
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physicians expressed negative attitude about DUR as well 

(P<0.001). The other factors of specialty, the country where 

physician received the training residency, and number of 

years he/she spent with ARAMCO did not affect the physician's 

feeling toward DUR. 

The primary objective of this research was to find the 

significant predictors of the quality of drug prescribing. 

The medical specialty was a strong independent predictor of 

prescribing (P=0.002). Specialists were found to be more 

adherent to drugs1 criteria which were determined by Drug 

Utilization Review Committee than general practitioners. On 

the other hand, the place of training residency, length of 

tenure, job satisfaction, and the attitudes of physicians 

toward DUR program were not related to the quality of drug 

prescribing. 

Since medical specialty was the only significant 

predictor, all other predictors were eliminated from the 

prediction equation. Therefore, the new prediction equation, 

based on these results becomes: 

Predicted value for the quality of drug prescribing = 

A + 

B (medical specialty) 

Where A is the constant value, and B is the regression 

coefficient of medical specialty. 
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Recommendations 

The findings of this study suggest that the physician's 

job satisfaction varied by nationality, and the physician's 

attitude toward the DUR program was related to his/her job 

satisfaction. Most important, the results suggest that the 

physician's medical specialty affects the quality of drug 

prescribing. 

The variations on job satisfaction levels among the 

different nationalities deserves few remarks. The physicians' 

dissatisfaction was mostly due to the organizational 

structure. The frustration of physicians came mainly from the 

time wasted in non-medical works. It may be necessary that 

ARAMCO Medical Services Organization reviews its policies and 

procedures periodically with respect to responsibilities and 

assignments given to physicians. Physician's may need to be 

given less clerical work, so they may spend more time with 

patients and engaged in other medical activities. 

In addition, the negative attitude of physicians toward 

DUR program was found to be highly correlated with 

dissatisfaction. Less satisfied physicians had negative 

feelings about DUR Committee. Physicians might become more 

positive if their job needs were fulfilled. It is important 

that these needs be recognized by the ARAMCO medical 

management. 

The results of prescribing data suggest that medical 

specialty is a strong independent predictor of prescribing. 
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Since the quality of drug prescribing of specialists was 

higher than general practitioners, the former may have been 

more familiar with drugs1 criteria. The Drug Utilization 

Review Committee may need to develop ways in which they make 

all general practitioners more knowledgeable in these 

criteria. 

Finally, although the area of job satisfaction, the 

attitude toward specific medical programs, and the quality of 

drug prescribing have been studied in the last two decades, 

non of the studies investigated these variables when 

physicians practice medicine out of their countries. Cross-

national researches are needed in the future to better 

understand, predict, and improve the quality of drug 

prescribing. While this study used a simple model (Figure 1) 

in which five predictors were tested, a broad model is needed 

to include other predictors that might influence physicians 

when prescribing a drug in the new environment. 
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June, 1988 

Dear Physician: 

I am an ARAMCO employee working as a pharmacist in Dhahran Health 
Center. Currently, I am a graduate student in the University of Arizona, Tucson, 
Arizona. To complete the requirements for a master of science degree in hospital 
pharmacy administration, I am conducting a research study of drug utilization 
review (DUR) and drug prescribing. The purpose of the study is to learn the effect of 
different educational backgrounds, job satisfaction, and the attitude toward DUR on 
drug prescribing. The results of this research will help ARAMCO to take further 
steps toward improving their services. 

You have been selected carefully as sample of physicians. Your response to the 
attached questionnaire is very important to the success of the study. So please take 
few minutes to complete the survey. It is very short and can be completed while you 
enjoy a cup of coffee. 

Please be assured that all information obtained by this study will be 
confidential. At NO time will questionnaire be identified by respondent. The code 
number on the questionnaire and envelope will only be used to facilitate the follow-
up procedures and to prevent you from receiving bothersome reminder letters. After 
receiving all questionnaires, the key linking yourself and the code number will be 
destroyed to further protect your anonymity. I hope this confidentiality will 
encourage you to be frank and honest in your response. 

When you complete the survey, put it in the envelope provided, seal it, and 
return it to Central Pharmacy. Again, thank you for helping me. I am looking 
forward to hearing from you at your earliest convenience. 

Sincerely yours, 

Hamad Al-Dhewalia 
Master of Science Candidate 



ARAMCO PHYSICIAN'S QUESTIONNAIRE 

I work as a: General Practitioner 
Specialist (please specify) 

My nationality is: 

The country where I received my M.D. degree is: 

The country where I received my residency training is: 

I have been working with ARAMCO for years. 

For the following statements, please circle the response which best describes your 
opinion: strongly agree = SA; agree = A; uncertain = U; disagree = DA; strongly 
disagree = SD. 

Statement Response 

I feel that drug utilization review (DUR) improves 
the appropriateness and safety of drug use. 

SA A U D SD 

The criteria developed by the DUR Committee are 
appropriate. 

SA A U D SD 

Many recommendations made by the DUR 
Committee are not practical and sometimes 
useless. 

SA A u D SD 

The DUR criteria are a valuable source of 
information. 

SA A u D SD 

The DUR program improves the quality of patient 
care. 

SA A u D SD 

I feel that some parts of my work do not really 
make sense. 

SA A u D SD 

Assuming that pay and conditions were similar, I 
would just as soon do nonmedical work. 

SA A u D SD 

My work still interests me as much as it ever did. SA A u D SD 

I find real enjoyment in my work. SA A u D SD 

My work involves a great deal of wasted effort on SA A u D SD 
my part. 



Appendix B 

Drug Utilization Review in ARAHCO 

Medical Services Organization 



1. Definition; 

Drug Utilization Reviee is a criteria based, on-going, 

planned and systematic process for monitoring and evaluating 

the prophylactic, therapeutic and empiric use of drugs to 

help ensure that they are utilized appropriately, safely and 

effectively. 

2. Purpose: 

a. To monitor the appropriate and safe use of drugs 

within the AMSO. 

b. To ensure the identification and resolution of 

problems associated with the use of drugs. 

c. To promote cost-effective use of drugs. 

3. Policies; 

a. Drug usage review and evaluation is conducted under 

the direction of the medical staff through the Drug 

Utilization Review Committee. 

b. Screening mechanisms may be used to identify problems 

in the use of selected drugs. 

c. Clinically valid criteria shall be used in the 

screening process and in more intensive evaluation of known 

or suspected problems in the use of drugs. 

d. No physician or other health care professional shall 

review health care services with which he/she has been 

significantly involved. 

e. As appropriate, the results of drug usage evaluation 



are considered in the medical staff privilege delineation 

process. 

4. Responsibilities; 

A. Drug Utilization Review Committee: 

a. Develops, implements and maintains a drug usage 

review and evaluation program which encompasses inpatients, 

emergency care patients and ambulatory care patients. 

b. Conducts ongoing drug usage review and evaluation in 

cooperation with specialty and ambulatory medical services, 

pharmacy services, nursing services and administrative when 

appropriate. 

c. Follows the Drug Usage Review process. 

d. Coordinates drug usage review and evaluation. 

e. Receives reports of reviews from pharmacy services, 

specialty, emergency and ambulatory medical services and 

reviews, analyzes and evaluates the results of such reviews. 

f. Makes recommendations for change in hospital policy, 

procedure and/or medical staff practices when appropriate. 

g. Interacts with Pharmacy and Therapeutics Committee 

regarding efficacy of formulary drugs identified through 

study. 

h. Interacts with the Infection Control Unit and the 

Infection Control Committee as appropriate. 

i. Develops guidelines for the use of specific drugs 

when problems with usage are identified. 



j. Assists in the education of the medical staff on drug 

usage review matters. 

k. Monitors the effectiveness of drug usage practices 

within AMSO and the cost-effective use of drugs. 

1. Evaluates the effectiveness of the drug utilization 

review program annually and reports impact to the Quality 

Assurance Committee. 

B. Specialty and amvmiatorv Medical Service Chiefs and 

Their Respective staffs: 

a. Participate in the development of clinically valid 

criteria for the screening and review of drugs. 

b. Conduct drug usage review under the direction of the 

Drug Utilization Review Committee and at times when problems 

are suspected. 

c. Follow the Drug Usage Review process. 

C. Pharmacy Services: 

a. Assist with the development of clinically valid 

screening and review criteria. 

b. Screen inpatient drug orders for indication, 

contraindication, underdose or overdose, drug-drug 

interactions and lab values for drugs under study. 

c. Conduct concurrent drug sceening where the unit dose 

medication delivery system is utilized. 

d. Present aggregate data from surveillance or 

monitoring to the Drug Utilization Review Committee for 



review, analysis, problem identification and recommendations 

for corrective action. 

e. Serve as a resource to the Drug Utilization Review 

Committee and provide prevalence survey and cost analysis 

data periodically. 

5. Process: 

a. Select topics and set objectives. May review 

prevalence survey or cost analysis data to identify high 

risk, high volume or problem prone drugs for review. 

b. Develop screening criteria and obtain medical staff 

approval. 

c. Assign responsibility for monitoring and evaluation. 

d. Collect data and document results. 

e. Present aggregate data to review body for analysis 

and problem identification. 

f. Review and analyze data, identify problems, recommend 

or take corrective action as indicated. 

g. Document and report study results, conclusions, 

recommendations, actions, to the medical staff and to the 

Drug Utilization Review Committee if study conducted by a 

specialty or ambulatory medical service. 

h. Follow-up to see if you accomplished what you 

intended to accomplish. 



6. Dnrnmnanta-bion: 

Written reports are maintained and shall include: 

a. Findings of review activities. 

b. Conclusions. 

c. Problems identified. 

d. Recommendations. 

e. Actions taken. 

f. Results of follow-up monitoring. 

7. Reporting; 

Drug Usage Review results, conclusions, recommendations, 

actions taken and the results of actions taken are reported 

to the medical staff by service representative or the 

chairperson. 

8. Confidentiality; 

a. All documentation of the drug usage review function 

respects the privacy and confidentiality of patient 

information. 

b. All reference to patients is by medical record number 

only. 

c. All reference to individual practitioner is by code 

number only. 

9. Evaluation: 

The evaluation function of Drug Utilization Review shall 

be conducted and reported to the Quality Assurance Committee 



as part of the annual evaluation of the Quality Assurance 

program, by the chairman of the Drug Utilization Review 

Committee. 



Appendix C 

The Correlation Matrix for Job 

Satisfaction Items 
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Item 1 2 3 4 5 

1 1.000 

2 0.210 1.000 

3 0.181 0.457 1.000 

4 0.145 0.466 0.715 1.000 

5 0.378 0.332 0.282 0.187 1.000 



Appendix D 

The Correlation Matrix of Drug Utilization 

Review Items 
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Item 1 2 3 4 5 

1 1.000 

2 0.314 1.000 

3 0.089 0.156 1.000 

4 0.415 0.319 0.088 1.000 

5 0.602 0.304 0.255 0.526 1.000 



Appendix E 

Pearson Correlation Matrices of Quantitative 

Dependent and Independent Variables 



Variable LOT DT ST QP 

LOT 1.000 

DT 0.257 1.000 

ST 0.363 0.552 1.000 

QP 0.183 -0.105 -0.100 1.000 

Number of observations = 44 

LOT = Length of tenure 

DT = Physician's attitude toward DUR program 

ST = Job satisfaction 

QP = Quality of drug prescribing 
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