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ABSTRACT

' <  . - ' "  ; ' '

A retrospective study wad conducted on patients in three

skilled nursing facilities to evaluate clinical pharmacists as 

prescribers of medication. Two.government skilled nursing facilities 

and one private facility were selected for analysis.

The research involved four study areas which included demo

graphic information 3, identifying differences between clinical 

pharmacists? evaluating the impact of clinical pharmacists and 

identifying differences between clinical pharmacist prescribers and 

physician.prescribers.

The result showed statistically significant differences 

between physicians and clinical pharmacists prescribing medication.

The clinical pharmacists prescribed a significantly fewer number of
,total drugs and a significantly fewer number of routine drugs compared 

to physicians.. In the facility utilizing clinical pharmacists, there 

were significantly fewer numbers of inappropriate drugs prescribed 

and fewer drug interactions compared to the facility utilizing 

physicians.

Recommendations for future research to verify the results 

obtained in this study were made.



CHAPTER 1

INTRODUCTION

In 19755 10 percent of the United States Population was sixty-
" " ■ ■ ■

five years of age or older; this geriatric population received 2 2  

percent of all prescription medication (McKenzie et al„ 1975). By the 

year 2000, it is projected that the elderly will comprise 11.7 percent 

of the United States population (Basen 1977). These statistics are not 

without economic consideration; drug expenditures in 1975 accounted for 

approximately $10.6 billion (Touquan 1977). According to the 1977 

National Nursing Home.Survey, there were approximately 18,300 nursing 

homes with a total of one million patients representing 2 0  percent 

increase from the 1973-1974 survey (United States Department of Health, 

Education and Welfare, 1978). It is clear that these numbers will 

continue to escalate in the future with the increase in longevity of 

our population. Health care practitioners must therefore deal with 

the challenge and problems that will be presented.

As noted by Basen (1977), the poor training of physicians in 

the practice of geriatric medicine may be a contributing factor to 

the overutilization of medications. Currently, there are no extensive
■ ■ . ; ■■■ - ■■ ' ' / V

educational efforts being made by medical educators to promote rational 

therapeutics in the elderly (Segal, Thompson and Floyd 1979).

Traditionally the role of the pharmacist has been dispensing 

and distributing medications. Within the past decade, there has been



a gradual evolvement of a patient oriented pharmacist creating the 

term "clinical pharmacist.” The Report of the Task Force on the 

PharmacistsT s Clinical Role defines the clinical pharmacistTs functions 

(Am. Pharm. Assoc. 1971). One of the mandates is * pharmacists should 

assist in planning drug therapy and the prescribing of drugs with the 

physicianls approval. Presently, there is no literature addressing 

the prescribing of medications by clinical pharmacists in nursing 

homes; the University of Southern California School of Pharmacy has 

recently received a grant to prospectively evaluate clinical pharmacist 

prescribing in a nursing home (Thompson et af. 1979).

For optimal patient care, the geriatric patient needs physical, 

social and psychological support but this concept is absent in many 

skilled nursing facilities. Physicians and clinical pharmacists 

working together in a skilled, nursing facility (SNF) foster the devel

opment of the team approach concept. The clinical pharmacist would 

initiate and modify therapy based upon the diagnosis made by the 

physician. The objectives of the clinical pharmacist would be to 

improve the quality of care and provide it in a cost-effective 

manner.

Statement of Problem

As the statistics demonstrated previously, there is a large 

geriatric population which has many chronic illnesses requiring 

multiple drug therapy. Hurwitz (1969) demonstrated that polypharmacy 

creates a great potential for drug-related problems. Other studies of 

patients in nursing homes indicate that they receive a vast amount of



. . ' : 3  ■ 
medications which are frequently misused (Cheung and Kayne 1975;

Rawlings.and Fisk 1975; Vlasses et al. 1977) . The misuse of medication

contributes to increased costs, dosing problems, adverse drug reactions,

drug interactions, and inappropriate therapy.

Clinical pharmacists have demonstrated that they have an 

impact on reducing drug-related problems (Cheung and Kayne 1975). . 

Howard, Strong and Strong (1977) reported a large percentage of drugs 

ordered for patients in a nursing home were on an as needed or PRN 

basis. Evidently, even though the nursing home had a consultant 

pharmacist, medications were still ordered inappropriately. One 

probable cause is ineffective communication. If the consultant 

pharmacist recommends changes on the progress notes, there is a 

possibility that it will never be seen and the patient will continue 

to receive inappropriate therapy at a substantial physiological and 

economic cost. Since pharmacists have not solved these problems in 

nursing homes, it is felt that there is a need for direct intervention 

by pharmacists. A highly trained clinical pharmacist given the 

authority to prescribe medications could improve the quality of care 

provided to the patient and decrease costs. Additionally, this will 

aid the pharmacist by expanding his role in long-term care facilities.

Statement of Purpose

Various studies have documented the impact of a consultant 

pharmacist in SNF?s (Cheung and Kayne 1975; Rawlings and Fisk 1975; 

Cooper and Bagwell 1978). : Physicians do not spend an adequate period 

of time with nursing home patients and it causes a low standard of
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care (Solon and Greenawalt 1974; Kidder 1977). Hence, the nursing 

home provides an ideal setting to evaluate the benefits of direct 

pharmacist intervention. The purpose of this project was to assess 

the clinical pharmacist's ability to prescribe medications compared 

to physician prescribing in long-term care facilities.

Objectives

There were two primary objectives of this research project. 

First, it ascertained if there were any differences in prescribing 

between physicians and pharmacists in skilled nursing facilities.

Second, it determined whether or not clinical- pharmacists improved 

the quality of patient care in skilled nursing facilities. The 

quality of patient care was determined by: (1 ) the total number of

drugs prescribed, (2) the number of PEN--drugs prescribed, (3) the 

number of inappropriate doses prescribed, (4) the number of 

inappropriate drugs prescribed, (5) the number of adverse drug 

reactions detected, and (6 ) the number of drug interactions documented.

Definition of Terms 

Skilled Nursing Facility ( S N F ) is defined as a longterm care 

facility providing some level of nursing care, known also as nursing 

home or extended care facility.

Geriatric ^ is defined as any person greater than sixty years of age.

Pharmacist - is defined as a person receiving a B.S. degree from an 

accredited College of Pharmacy and who is duly licensed as a pharmacist.



Clinical Pharmacist - is defined as one who is involved in the 

application of the.pharmaceutical sciences on behalf of the patients 

considering all aspects of the patient’s medical condition and the 

need to understand his own therapy.

Prescribing - is defined as directions given orally or in writing, 

for the preparation and administration of a drug or any remedy to 

be used in the treatment of any disease.

Adverse Drug Reaction - is defined as any unintended adverse response 

to a drug.

Rational Therapeutics - is defined as providing the administration of 

medicinal agents to man for the prophylaxis, diagnosis or therapy of 

disease, in a manner consistent with the best available knowledge 

and with current pharmacokinetic and clinical pharmacologic concepts.



CHAPTER 2

LITERATURE REVIEW

This chapter seeks to acquaint the reader with the past and 

present role of clinical pharmacists and their involvement in nursing 

homeso Factors which relate to clinical pharmacistsT involvement 

will be discussed. These factors include drug related problems, 

geriatric physiology and physician involvement in nursing homes. Their 

significance will be analyzed and a point will be made for the develop

ment of a prescribing role for clinical pharmacists.

Over-Utilization of Medications ..

Brodie, Lofholm and Benson (1977), state that over-utilization 

of medications is a major problem in skilled nursing facilities. 

According to these authors over-utilization of medications is defined 

as the use of a drug that the patient does not need or the use of

agents exerting the same pharmacologic effect. Karasu and Murkofsky

(1976) cite an example of the problem in their studies on the use of

psychotropic agents in the elderly. It is normal for elderly patients 

to sleep less and wake several times during the night. Clinically, 

this may be interpreted as insomnia and the patient may receive a 

barbiturate or other hypnotic. Hypnotics, especially barbiturates, 

may cause paradoxical excitation, subjecting the patient to an adverse 

effect from a drug which is not needed (Requarth 1979).



Dali (1970) reviewed 80 elderly patients who were receiving 

maintenance digoxin therapy. He found that'75 percent, or 59 patients, 

were able to stop the digoxin without detrimental effects. There were 

two reasons for the,misuse of digoxin, the drug was not indicated 

but still prescribed, and it was initiated appropriately but was not 

terminated when necessary. Although the study was only a review and 

was not random and blinded, it did demonstrate that once a patient ! 

receives digoxin, the therapy may not need to continue indefinitely.

To understand the magnitude of the problem, a study of 288 SNFT s 

revealed that the number of medications prescribed per patient ranged 

from zero to twenty-three and approximately 50 percent of the patients 

were over the age of eighty. Since the number of drugs a patient 

receives and the age of the patient are risk factors for developing an 

adverse drug reaction, these figures become very significant (Patterns of 

multiple prescribing in nursing homes is questioned 1978). To identify 

which classes of drugs are misused, studies"have been conducted to re

view the prescribing practices of physicians. Bergman (1975) conducted 

a study of a SNF to review the drug therapy for need and efficacy, and 

then compared the designated use of the drug with the FDA approved indi

cations . Of the 758 drugs prescribed, 4.1 percent (31) were not for an 

FDA approved use; the antipsychotics were the largest offenders. Of 

the total prescribed, 2 2 . 6  percent (171) were not needed and/or not 

effective. The major classes of drugs implicated were the anti

psychotics, antidepressants, vasodilators and long-acting nitrates.

The above figures are important for two reasons. First, the unnecessary



drugs may cause harm to the patients? and secondly, the drugs will 

increase the costs of our health care system..

In a study of a proprietary nursing home, Howard, Strong and 

Strong (1977) reported that as needed or PEN medications were 

indiscriminately prescribed. The study revealed that 536 drugs were 

prescribed for 98 patients; the average number per patient was 5.5.

The average number of PRN drugs per patient was 3.2, or 58 percent of 

the total prescriptions. To avoid returning to the nursing home more 

than the required once a month, a physician may write many PRN orders 

to prevent the occurrence of problems that may arise in his absence. 

The nurse is responsible for the administration of a PRN medication; 

in this situation a "problem" patient with organic brain syndrome 

could be continuously sedated with an antipsychotic medication. PRN 

orders can be the source of other problems; they can cause drug 

interactions, adverse drug reactions and illnesses. A PRN order which 

has not been used for a few months increases the inventory which 

increases the cost of drug therapy. In the best interest of the 

nursing home and its patients, there should be a uniform procedure 

for reducing the number of PRN orders.

At the same facility, Howard, Strong and Strong (1978) 

identified antibiotics .and psychopharmacologic agents as the most 

frequently misused drugs. Often, physicians instituted therapy with

out proper laboratory studies; in 89 percent of the patients receiving 

antibiotics, no bacteriologic studies were ordered. Patients who did 

not respond to treatment were transferred to a hospital, ultimately



increasing the cost of health care. An initial concern by the 

physicians could have prevented further illness and saved dollars.

Lack of Physician Involvement

Nursing homes can be classified into several categories 

according to their certification status by Medicare and Medicaid. 

Nursing homes are certified as skilled nursing facilities, intermediate 

care facilities and facilities not certified by either program 

(Advance Data, September, 1978). Nursing homes are not merely a place 

of residence for the aged; they provide care to patients in the same 

respect as a short-term hospital. Indeed, many nursing homes serve as 

an appendage of hospitals allowing expeditious transfer of patients to 

and fro. Unfortunately, low standards required by Federal and State 

laws do not foster quality medical care. Administrators too interested 

in dollars rather than patient well-being tend to contribute to the 

low levels of care that are provided. There are other factors which 

must be considered as contributors to poor patient care such as, 

shortages of nursing personnel, lack of adequate laboratory facilities, 

overcrowding, and lack of physician involvement.

The role of the physician in nursing homes requires further 

investigation. It is well known that physicians’ lack of involvement 

in nursing homes is a major factor in the poor quality of care 

delivered to patients (Solon and Greenawalt 1974; Stewart et al. 1978; 

Kidder 1977). Physician visits are usually made to meet the minimum 

requirements rather than care for the patient (Kahana and Kahana 1976). 

The 1978 report of the Institute of Medicine clearly states that there



should not be a formal practice of geriatric medicine. According to 

1973 American Medical Association statistics, there were only 138 

physicians specializing in geriatrics. Of this total, only 71 made 

geriatrics their primary specialty and only one was involved in a 

teaching program (Kahana and Kahana 1976). In contrast, the United 

Kingdom has had a specialty field of geriatric medicine since 1948; 

the geriatric specialty is a part of their medical studentsf curriculum 

(Williamson 1979). According to Williamson, the nursing home problems 

in the United States are rooted within the medical schools. It is 

well recognized that physicians receive inadequate training in 

geriatric medicine but medical educators have not reacted to the 

needs of society.

Gaynes (1973) contends that the aged patient is seen as an 

example of a medical failure. The medical model assumes that with 

adequate care short-term illnesses will resolve; the chronically 

ill are in a different situation. These patients must learn to live 

within their limitations and prevent further decline. Solon (1963) 

believed physician apathy resulted from the attitude that geriatric 

patients do not present a challenge to tthe practitioner compared to 

an acute situation. Since a large proportion of nursing home patients 

have stable, chronic diseases, this may be true. The geriatric 

patient requires total social, psychological and physical care which 

the general medical physician might not wish to consider.

There are problems in SNF's and pharmacists must recognize 

that they can play an instrumental part in solving problems (Stewart



et al. 1978). Presently, there are no restraining forces; physicians 

and nurses are more concerned with patient care in the hospital than 

in the SNF (Kidder 1977).

Pharmacokinetic Alterations in the Elderly

There are pharmacokinetic changes in the absorption, distri

bution, metabolism and excretion of drugs in the elderly which have

the potential of producing drug interactions and adverse drug reactions

(Bender 1968; Davison 1978; Holloway 1974; McKenzie et al. 1975). The ̂ 

response to drugs in the elderly is not predictable as compared to 

younger people who tend to exhibit similar responses to therapeutic 

doses of drugs (Eaton-Smith and Windsor 1979). Based upon these 

observations, it is necessary to individualize the dosage regimen in 

geriatric patients.

The first kinetic factor which affects the geriatric patientTs 

response to drugs is the change in absorption. Advancing age decreases 

absorption by changing the factors which control the process.

Absorption occurs by two mechanisms; passive transport, which is simple 

diffusion across the gastrointestinal tract; and active transport, 

which requires special enzyme systems to carry substances through 

membranes. For these processes to occur, there must be adequate amounts 

of gastric acid present to dissolve substances; there must be a

sufficient blood supply to carry substances, and there must be a
"" ■" /

certain number of cells in the gastrointestinal tract to absorb sub

stances (Bender 1968). As an example, the amount of iron absorbed in
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most adults.is about 2 0  percent and in geriatrics it can decrease to 

13 percent (Jacobs and Owens 1969)•

After a drug is absorbed from the gastrointestinal tract, it 

is distributed throughout the body by the circulation. Distribution 

depends on the amount of plasma protein binding of drugs, the cardiac 

output and body composition. Theophylline distribution is decreased in 

congestive heart failure (Powell et al. 1978). . The volume of distri

bution for digoxin is decreased by approximately 50 percent in the 

elderly as compared to young subjects (Caird and Kennedy 1977). Drugs 

exist in the plasma as free or bound; a bound drug means that it is 

bound to serum protein, albumin. Only the free drug can act at the 

receptor sites to produce a response. Increasing age creates a 

decline in serum albumin and allows a greater percentage of free to 

extert its action (Wallace, Whiting and Runcie 1976). This is only 

significant for drugs which are highly protein bound, such as, 

phenytoin, "phenylbutazone and warfarin.

Drugs are metabolized by the liver through the microsomal 

enzyme system. An inactive drug or an active drug can occur. A 

study by 0 TMalley et al. (1971) demonstrated significantly increased 

half-lives of antipyrine and phenylbutazone in the elderly compared to 

younger subjects. They attributed the increased half-life to a 

decrease in metabolism by the liver probably through an effect on the 

microsomal enzyme system. Many drugs that are commonly prescribed are 

metabolized by the liver and the reduced metabolite may produce 

increased blood levels with eventual toxicity.



Excretion of drugs is controlled by the kidneys 9 which filter 

agents and either reabsorb or excrete them. Antibiotics, such as 

penicillin 5 are eliminated by an active tubular secretory process. 

Reduced tubular secretory capacity can elevate blood levels of drugs. 

Hansen 5, Kampman and Laursen (1970) reported higher blood levels of 

antibiotics 5 which undergo tubular secretion, in the elderly. Elevated 

blood levels may not be.important to some drugs but may be critical 

for drugs with a narrow therapeutic index, such as digoxin. Ewy et al. 

(1969) showed that digoxin concentrations were higher in elderly men 

compared to younger men. Since digoxin is not significantly metabo

lized* the elevated blood levels are a result of decreased renal 

functions.: The fall in glomerular filtration rate has been shown to 

be a true age change and occurs in everyone (Rowe et al. 1976).

The interpatient variability in pharmacokinetics can produce 

toxicity or sub-therapeutic plasma levels. In summary, the pharmaco

kinetic changes that occur in the elderly should be considered when 

a drug is prescribed.

Adverse Drug Reactions 

Adverse drug reactions (ADR) can be defined as any undesirable 

consequence of drug administration (McKenney and Harrison 1976) . Drugs 

have pharmacological effects which are responsible for the therapeutic 

effect; they also exert their effects at all sites within the body 

which are responsible for ADRT s . Ogilvie and Ruedy (1967) classified 

ADR's as follows:



1. Toxic - an exaggeration of the desired pharmacological 

effect of the drug.

2. Side effect - an undesirable pharmacological effect of 

the drug.

3. Allergic - an effect of the drug causing unwanted 

morphological changes in tissues.

Drugs have a therapeutic range which describes their optimal effects;

dosages above the therapeutic range cause toxic effects. In the

elderly 5 the dose that causes an ADR is lowered as well as the dose

necessary to achieve a therapeutic response. Untoward effects occur

sooner in the elderly and are primarily caused by physician error
. ' ;■ ' . ' 

and the effects of disease states (Eaton-Smith and Windsor 1979).

Adverse drug reactions are often undetected; therefore, it 

becomes necessary to provide surveillance of patients in order to 

determine the incidence of ADRf s and possibly identify those at  ̂

risk (Cluff, Thornton and Seidl 1964). Cluff et al. stated that 

approximately 15 percent of all hospitalized patients experience an 

ADR. It is important to recognize that the study consisted of only 

one medical ward for a period of only one month. As an epidemiological 

study, it was not comprehensive nor did it appropriately define the 

population at risk.

. Schimmel (1964) attempted to study the incidence of adverse 

effects due to hospitalization; the adverse effects included drug „ 

diagnostic procedures, transfusion reactions, infections and miscella

neous. Twenty percent of all patients admitted to a medical ward for
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a period of eight months experienced an adverse effect. Although 

adverse drug effects accounted for 52 percent of the total adverse 

effects, no incidence rate was. calculated and could not be determined 

from the data because the population at risk was not identified. 

Schimmel also found that the adverse effect prolonged hospitalization 

by a few days. Curiously, adverse effects which occurred due to 

physician or nurse error were excluded.

Since these initial studies, further efforts have been made 

to determine which patients were at risk of developing an ADR.

Ogilvie and Ruedy (1967) reported that the incidence of an ADR 

occuring during a patient's hospital stay was 18 percent. ; The study 

utilized "t" tests and chi square appropriately. The length of stay 

for persons with an ADR was double that of other patients. They found 

no age or sex differences.

In a study by Hurwitz (1969), 10.2 percent of 1,160 hospital 

patients were found to have an ADR. Using appropriate statistical 

and epidemiological analysis, the author found that the incidence 

increased with patients greater than sixty years of age, increased 

with the number of drugs a patient received (patients receiving more 

than six drugs had a greater incidence of developing an ADR) and 

increased in those patients with a previous history of an ADR. There 

was no correlation with, sex nor was there an increased length of. 

stay for patients who had an ADR.

McKenney and Harrison (1976) surveyed a one hundred bed 

medical ward for two months and their results showed that 27 <,3 percent
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(59) of the patients had drug-related problems which included ADRT s * 

non-compliance? drug interactions 5 erroneous drug use and inappropriate 

therapy. Considering ADR's alone, 11.1 percent of the patients had 

an ADR associated with their admission. They found no apparent 

difference in the incidence of an ADR associated with admission related 

to the age or sex, but there was an increased incidence in those 

patients with a previous history of an ADR. Another important finding 

was that ADR's caused hospital admission in 7.9 percent of the patients 

studied. The study did not use statistical analysis, such as correla

tion, and the length of the study was only two months. In an earlier 

study by Caranasos, Cluff and,Stewart (1974), 2.9 percent of all 

hospital admissions to a medical service were drug related and the 

incidence increased for patients greater than sixty-one years of age.

Although the figures seem to vary ( 1 0 - 1 8  percent), there is 

no doubt that ADR's do occur to a significant extent and since there 

is a correlation with age, nursing home patients would have a very 

high risk. Another consideration is that the geriatric age group 

has multiple chronic illnesses and receives many drugs for these 

conditions. If economic considerations are included, ADR's become 

even more significant. A severe adverse drug reaction has the potential 

of causing hospitalization when it occurs in a geriatric patient 

further multiplying the cost of health care. Since 70 to 80 percent 

of all ADR's are predictable and preventable, it is a very disturbing 

situation (Burkholder 1979). Drug costs are estimated to be eight 

to ten percent of the total health care expenditures and ADR's cost
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approximately three to four billion dollars per year (Silverman and

Lee 1974). Clinical pharmacy training programs have accepted the

responsibility to educate health, practitioners who are knowledgeable

in drug therapy and can detect and prevent ADR’s (Cheung and Kayne

1975).

Prescribing Roles of Health Professionals

The concept of someone other than the physician prescribing 

medication is not a novel idea. Physician assistants and nurse 

practitioners have been prescribing drugs under the guidance of 

physicians for many years. Protocols which the physician assistant 

and nurse practitioner follow are usually developed. The protocol 

may be an alogorithm which begins with the assessment of the patient 

and ends with the choice of a drug. The physician assistants and 

nurse practitioners usually treat common disease states and actually 

save the physician time and money (Greenfield et al. 1978). Spitzer 

et al. (1974) evaluated the: function of nurse practitioners in 

comparison to physicians in a primary care setting. It was determined 

that both groups had similar mortality rates and no differences were 

found in the quality of care. The conclusion was that nurse practi

tioners could prescribe medications safely and effectively.

Pharmacists have recently prescribed medications in a limited 

manner. Erickson (1977) reported the effectiveness of a pharmacist . 

prescribing medications in an outpatient clinic. Rosen and Holmes 

(1978) assessed the quality of patient care, satisfaction of patients 

and cost of service when a pharmacist treated chronic psychiatric



outpatients» The authors found a 40 percent decrease in costs as 

compared to a psychiatrist and the quality of patient care and patient 

satisfaction were equal to that of a psychiatrist.

Since pharmacists have demonstrated the ability to prescribe 

medications in clinics 5 it is reasonable to have a pharmacist prescribe 

medications in a skilled nursing facility where there is a need for 

rational drug therapy. The problem could be that pharmacists are 

not employed by physicians and may be viewed as a direct threat to the 

physician role. Pharmacists would not be able to save the physician 

time and money unless employed by that physician. In contrast 9 the 

nurse practitioners and physician assistants are usually employed by 

physicians and therefore, controlled by physicians.

Role of the Clinical Pharmacist

Throughout the history of the pharmacy profession, the 

activities of pharmacists have been primarily concerned with the 

manufacturing and dispensing of drugs to patients (McCleod 1976). 

Clinical pharmacy, which is patient oriented, evolved rather slowly 

and did not surface in the literature until the late 1960Ts (Francke 

1969). To understand the role of clinical pharmacists, a discussion 

of "The Report of the Task Force on the Clinical Pharmacist's Role” 

is necessary (Am. Pharm. Assoc. 1971). The report was published 

by the National Center for Health Services Research and Development; 

the Task Force assessed the functions of pharmacy and defined the 

clinical pharmacist's role. The functions are listed below:
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1. Prescribing Drugs

2. Dispensing and Administering Drugs

3. Documenting Professional Activities

4. Direct Patient Involvement

5o Reviewing Drug Utilization

6 e Educating Patients

7. Consultation Services

Since the word prescribing is important to this project, it 

should be definedc Steadman?s Medical Dictionary (1976) defines it as 

"directions given orally or in writing, for the preparation and

administration of a drug to be used in the treatment of any disease."

For years 3 pharmacists have recommended over-the-counter drugs to 

patients 3 which could certainly be viewed as prescribing. The Task 

Force found that under certain-circumstances 5 the pharmacist can 

assist in planning drug regimens and at times may prescribe drugs 

with the physicianfs approval. Since some nursing home patients 

receive inappropriate and irrational drug therapy (Cheung and. Kayne 

1975) 3  there is a need for clinical pharmacists to assume the role 

as a prescriber. Clinical pharmacists possess advanced training 

which would qualify them to prescribe in a rational manner 5 therefore

benefiting patients as well as the health care system.

' With a clearer definition of a clinical pharmacist? it is 

necessary to pursue the development of their role in nursing homes. On 

January 17 3 19743 the Conditions of Participation for skilled nursing fa

cilities in ..Medicar e-Medicaid programs were published (Kidder 1975).
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These regulations were established by the Department of Health 9 Educa-' 

tion and .Welfare in an effort to improve patient care in nursing homes. 

The standards for participation of pharmacy services mandate several 

requirements which were discussed by Kidder (1975). In his review, the 

pharmacist is responsible for the administration and storage of drugs, 

compliance with physician orders, and devotion of time to monitor and 

review each patient's drug therapy on a monthly basis. The goals of 

the monthly review process are to detect adverse drug reactions and 

interactions, reduce medication errors and eliminate unnecessary drug 

therapy. What was the impact of the standards? They proceeded to 

directly involve the pharmacist with patient care rather than provide 

just a dispensing function. . This led to the development of clinical 

pharmacy services in nursing homes.

Consultant Clinical Pharmacists 

Cheung and Kayne (1975) attempted to demonstrate the role of 

clinical pharmacy services in nursing homes. They performed a 

prospective study evaluating the effects of a consultant clinical 

pharmacist in three nursing homes. Data was evaluated before the 

pharmacist intervention and then on a continual basis for eleven 

months. The objectives of the study were to improve the quality of 

patient care and to determine the cost-effectiveness of the program.

The clinical pharmacist was responsible for drug histories, drug 

profiles, evaluation of clinical response, monitoring adverse drug 

reactions, providing drug information, conducting conferences on drugs, 

providing discharge counseling and consulting with the staff.



Improvement in the quality of care was measured by the following 

variables: reduced incidence of medication errors, reduced incidence

of adverse drug reactions and interactions, and a reduction of . 

inappropriate drugs. The medication error was reduced from 20 percent 

to eight percent. One hundred and twenty-two adverse drug reactions 

were recorded from a total of 453 patients. A consulting.physician 

and a clinical pharmacologist determined 6 8  adverse drug reactions to 

be clinically significant. The average number of medication orders 

per patient was reduced from 6 . 8  to 5.6. The clinical pharmacist 

protected 41 patients from receiving unnecessary drugs which may have 

prevented further drug related problems.

Cheung and Kayne described inappropriate or unnecessary drugs 

as: (1 ) redundant medication, (2 ) drugs with questionable efficacy,

(3) drugs with no therapeutic indication, (4) drugs which might, cause 

significant adverse drug reactions, (5) drugs that may interact with 

drugs in the present regimen.

These researchers were able to prove that the provision of 

clinical pharmacy services was cost-effective. The total savings 

projected for one year for 300 beds was eighty thousand dollars.

The cost-savings was calculated by demonstrating a reduction in the 

number of drug-related problems which would have necessitated hospi

talization, and reducing the number of inappropriate medications.

This study demonstrated that clinical pharmacists have the ability to 

effectively monitor patient drug therapy and it provided a model for 

other studies.
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. There were a few problems associated with the Cheung and Kayne 

study. First, they did not apply statistical analysis to any of their 

data. Second, although physicians initiated a large percentage of 

the pharmacist s recommendations, they were not accepted in some 

important circumstances. Since the physician has the ultimate 

authority, adverse effects may not be corrected. A pharmacist pre

scribing medications would be in a better position to exercise greater 

authority and would be able to assume that the treatment plan be 

instituted.

Rawlings and Fisk (1975) studied clinical pharmacy services 

in a 260 bed facility over a four year period. The patient's drug 

therapy was reviewed on a prospective basis and monitored for adverse 

drug reactions, drug interactions, appropriateness and route of 

administration. The uniqueness of the study was that the clinical 

pharmacist worked closely with a nurse-practitioner. In this arrange

ment, the "team" could more accurately judge the patient's condition 

than either could do alone. With this concept and the establishment 

of a drug utilization review process, a higher level of patient care 

was attained. v

In a similar study, Vlasses et al. (1977) had a clinical 

pharmacist perform duties as above and the results were similar to 

those obtained by Cheung and Kayne. After reviewing the patient's 

drug therapy, the clinical pharmacist made recommendations of which 

6 6  percent were acted upon by physicians. Although it was not 

mentioned, it was presumed that the actions taken had favorable results.
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Parker (1977) studied a .170 bed facility which utilized a clinical

pharmacist to monitor drug therapy. The clinical pharmacist found 
■ - - ^ ■" - - " 

patients that were receiving drugs without the,appropriate laboratory

monitoring procedures. Adverse drug reactions can develop from 

inadequate laboratory testing. For example 5 failure to have serum 

potassium levels monitored can produce digitalis toxicity. Cooper 

and Bagwell (1978) noted the misuse of drugs in a 116 bed skilled 

nursing facility and studied the influence of a clinical pharmacist 

working daily with the physicians and nurses. The number of medica

tions was reduced from 7.22 to 4.78 drugs per patient; adverse drug 

reactions and drug duplications were prevented by using the prospective 

review. In a random sample of fifty patients, Segal, et al. (1979) 

revealed that 60 percent of these patients received medications for 

which no diagnosis could be determined. The risk of developing an 

adverse drug reaction increased when a drug was prescribed without a 

diagnosis.

The above studies all were deficient in their methodologies 

with respect to the absence of a true control group which was necessary 

for adequate comparison. They attempted to identify and document a 

variety of drug-related problems. These studies have served their 

purpose of documenting the effectivenessaxE a consultant clinical 

pharmacist, but problems have still persisted in many skilled nursing 

facilities. Modifying the clinical pharmacist's role may help to 

further improve the quality of drug use within the nursing home 

facility.



CHAPTER 3

METHODOLOGY

Design of the Study

The study was conducted at two government supported skilled 

nursing facilities and a private, not for profit skilled nursing 

facility. Datum collected from all three facilities was used to 

determine differences between physician and clinical pharmacist 

prescribers.

The facility chosen as the experimental site was a 120 bed 

government skilled nursing facility which employed two clinical 

pharmacists. Nurse practitioners and a physician provided the physical 

assessment of the patient and a clinical pharmacist selected the 

appropriate medication. Each clinical pharmacist devoted approximately 

1.5 hours per day in the skilled nursing facility; their activities 

included, rounds with the physician and nurse practitioner, monitoring 

patient response to drug therapy, prescribing medication and providing 

in-service education.

The other government facility and the private facility were 

selected as comparison sites since they did not use a clinical pharma

cist team approach to prescribe medication. In both facilities, the 

physicians prescribed the medication.

24



' The Sample

The subjects were randomly selected from the facilities which 

included two government and one private nursing home. Subjects had 

to be greater than sixty years of age. In the experimental facility,

50 patients were selected from the 110 residents in the facility at 

the time of the study. Twenty-five patients were treated by one 

clinical pharmacist. Thirty-four and.56 patients were selected from 

the other government facility and the private facility who met the 

criterion of being greater than sixty years of age.

Design of the Study Instrument

The age, sex, and diagnoses of the patients were collected to 

test for differences, among the samples.

To test for differences between physician and clinical pharma

cist prescribers, the total number of drugs prescribed per patient was 

collected. Then the total number of drugs was divided into the number 

of routine drugs prescribed and the number of PRN drugs prescribed. 

Also, the number of PRN medications that the patients actually used 

was collected.

The dose of the drug was collected and the investigator made 

a decision regarding the appropriateness; of the dose. The dose was 

inappropriate if it did not adhere to the guidelines established in 

Facts and Comparisons (1980) and the PhysiciansT Desk Reference (1980).

Adverse drug reactions were noted only if they were reported 

in the patient's medical record. Drug interactions were determined by 

the investigator from inspection of the patient's medication and
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analyzed according to Hanstenrs Drug Interactions (1979). The inter

actions were classified as drug-drug or drug-disease. . The adverse drug 

reactions and interactions were summarized, arid used for comparisons 

between the facilities.

All drugs prescribed were analyzed for appropriateness. An 

inappropriate drug was defined as follows: (1) did not meet FDA

approved indications 9 (2 ) had questionable therapeutic effectiveness,

(3) was a redundant medication, (4) was contraindicated in a particular 

disease state, (5) had a significant adverse drug reaction associated 

with its use 5 (6 ) had no therapeutic indication listed in the medical 

recordo • . , -

The data was analyzed using The Statistical Package for the 

Social Sciences (SPSS) (Nie et al. 1975). Chi square analysis and 

the Student t-test were selected as the appropriate statistical 

procedures.

Statement of Hypotheses %

Several hypotheses were tested to identify differences between 

clinical pharmacists and physician prescribers e An alpha level equal

to 0.05 was chosen for statistical significance. .

1. There is no difference in the total number of drugs 

prescribed.

2. There is no difference in the number of regularly scheduled 

drugs prescribed.

3. There is no difference in the number of PRN drugs prescribed.

4. There is no difference in the number of PRN drugs used.
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5. There is no difference in the number of inappropriate 

doses prescribed.

6 . There is no difference in the number of inappropriate 

drugs prescribed.

7. There is no difference in the number of adverse drug 

reactions detected.

8 . There is no difference in the number of drug interactions.. .

Assumptions

There were two assumptions concerning this study:

1. The information obtained from the patient s medical record 

was complete and corrects :

Limitations 

There were three limitations identified:

le Since an independent observer did not make the decisions 

concerning appropriate therapy, bias could have been 

introduced.

2. The study was retrospective; and therefore, important 

information could not be obtained.

3. No tests were made for reliability of data collection.



CHAPTER 4

RESULTS AND DISCUSSIONS

The chapter is divided into four study areas. In the first 

study area, the patients in the three faciliites are analyzed to 

determine any differences among the. subjects selected. The second 

study area provides an analysis of the prescribing patterns of the 

two clinical pharmacists to determine any differences. In the third 

study area, a pre- and post- analysis is performed on those patients 

in the facility that provides clinical pharmacy services. The pre

analysis concerns patients who were residents of a nursing home prior 

to admission to the facility providing clinical pharmacy services.

The post-analysis is done six months after admission to !the facility 

providing clinical pharmacy services. Assuming that physicians did 

the prescribing of medication prior to admission and clinical pharma

cists did the prescribing post-admission, the analyses will determine 

differences between the two. The fourth study area concerns hypothesis 

testing procedures.

Throughout the chapter, the facilities will be identified as 

follows: facility one will refer to the government facility which 

utilizes clinical pharmacists; facility two will refer to the govern

ment facility which does not utilize clinical pharmacists and facility 

three will refer to the private facility.

. 28'
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Study Area I : . Demographic Information 

In this study area, three variables were chosen to determine 

if any differences existed among samples in the three facilities. 

Significant differences detected may indicate sample bias which would 

not permit valid comparisons.

Objective 1: Determine the age difference of the patients in the

three facilities.

Table 1 shows the chi square analysis of the age of the 

patients by facility. The results indicate a statistically significant

difference exists among the three facilities and the age of the
2 ■ patients (x = 71.73, df = 10; p < 0.05) . , In facility three, no

patients are in the 60-69 year age group and it is an older patient

group compared to facilities one and two which appear very similar in

age. The mean age for facilities one and two was 73.6 years and for

facility three 84.9 years. In summary, the results indicate that the

patients in facilities one and two were similar with respect to age

but were different.from facility three.

Objective 2: Determine the sex of the patients in the facilities and

determine any differences.

Table 2 represents the chi square analysis of the sex of the

patients by facility. Facilities one and two were predominately

male (90.0 percent); facility three was primarily female (78.6 percent).

The results indicate a statistically significant difference between
2the sex of the patients and the facility (x =71.73, df = 2 ;  

p < 0.05).



Table 1. Chi Square Analysis of Age of the Patients by Facility.

Age
(Years)

Facility 1
Facility 
Facility 2 Facility 3

(n = 
Number

50)
Percent

(n = 
Number

34)
Percent

(n = 
Number

48)
Percent

6 0 - 6 4 ’ 8 16.0 ; u 1 35.3 0 0  \
65 - 69 17 34.0 2 10.5 0 0

70 - 79 7 ' 14.0 5 14.7 1 1 8.3

8 0 - 8 4 8 16.0 8 . 23.5 13 27.1

85 - 89 . 7 14.0 6  - 17.6 1 1 22.9

90 and over 3 6 . 0 1 2.9 13 27.1

x 2  = 71.73, df: = 1 0 ; p < 0.05

Table 2. Chi Square Analysis of Sex of the Patients by Facility.

Facility
Facility 1 Facility 2 Facility 3

Sex .
(n = 5Q) 

Number Percent
(n = 34) 

Number Percent
(n = 56) 

Number Percent

Male 45 90.0 32 94.1 12 21.4

Female 5 1 0 . 0 2 5.9 44 78.6

x 2  = 71.73, df = 2 ;  p < 0.05
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Objective 3: Determine the number of diagnoses per patient by

facility and determine any differences.

Table 3 shows the chi square of the number of diagnoses by

facility. The analysis indicates that there is not a statistically

significant difference between the facility and the number of diagnoses
2of the patients (x = 7.08, df = 6 ; n .s .). The mean number of 

diagnoses for facilities one, two and three was 3.18, 3.38 and 2.88 

respectively.

In summary, facility three appears to have a different patient 

population compared to facilities one and two; therefore, any compari

sons with facility three would be invalid. In the hypothesis testing 

procedures, facility three will be omitted from the analyses.

Study Area II: Determine and Analyze 

Any Differences Between The 

Clinical Pharmacists in Facility One

Facility one had two clinical pharmacists who were responsible

for 50 patients each. For the study, 25 patients were selected who

received care from one clinical pharmacist and 25 patients were selected

who received care from the second clinical pharmacist. Comparisons 

were made between the two clinical pharmacists utilizing the chi 

square analysis. The chi square analysis was performed on the total 

number of drugs prescribed, the number of regularly scheduled drugs 

prescribed, the number of PRN drugs prescribed, the number of PRN 

drugs used and the number of inappropriate drugs prescribed. Chi 

square analysis was not performed on the number of adverse drug
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Table 3. Chi Square Analysis of the Number of Diagnoses of Patients

by Facility.

Facility
Facility 1 Facility 2 Facility 3

Number of (n = 50) (n = 34) (n =5 6 )
Diagnoses Number Percent Number Percent Number Percent

0 - 2 19 38.0 9 26.5 28 50.0

3 14 28.0 14 41.2 13 23.2

4 7 • 14.0 . 6 17.6 9 16.1

5 1 0 2 0 . 0 5 14.7 6 10.7

x 2  = 7.08, df = 6 ; n.s.



reactions and drug interactions; the expected cell frequencies were

less than five which did not allow appropriate statistical analyses.

Since clinical pharmacists receive similar training, one would .

hypothesize that there would be minimal differences in comparing

clinical pharmacists on the variables mentioned. The null hypothesis

for all variables analyzed is that there is no difference when comparing

clinical pharmacists.

Tables 4 and 8  report that chi square analysis of the variables

stated above by the different clinical pharmacists. The results do

not indicate a statistically significant difference between the total
2number of drugs prescribed and the clinical pharmacist (x = 1.03,

df = 2; n.s.). There was not a statistically significant difference

between the number of regularly scheduled drugs prescribed and the
2clinical pharmacist (x = 3.14, df = 3; n.s.). There was not a

statistically significant difference between the number of PRN drugs
2

prescribed and the clinical pharmacist (x = 1 .0 2 , df = 2 ; n.s.).

There was not a statistically significant difference between the .
2number of PRN drugs used and the clinical pharmacist (x = 1.22, df = 2; 

n. s .). There was not a statistically significant difference between

the number of inappropriate drugs prescribed and the clinical pharma-
2 . - cist (x = 2.77, df = 1; n.s.).

Tables 4 through 8  represent the results of the chi square 

analyses and since the probability of rejecting a true null hypoth

esis was greater than 0.05 in all situations, the null hypothesis was 

retained. The conclusion is that there appears to be no difference
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Table 4. Chi Square Analysis, of the Total Number of Drugs Prescribed

by the Clinical Pharmacists.

Number of 
Drugs

Clinical Pharmacist 1 
Number of " 
Patients Percent

Clinical Pharmacist 2SSS«f. p—
0 - 3 2 8 4 16

4 and 5 6 24 . 7 28

6  and more 17 6 8 14 56

9x = 1.03, df = 2; n.s.

Table 5. Chi Square Analysis of the Number of Regularly Scheduled 
Drugs Prescribed by Clinical Pharmacists.

Clinical Pharmacist 1 Clinical Pharmacist 2
Number of 

Drugs
Number of 
Patients Percent Number of 

Patients Percent

0 - 2 6  - 24 1  . 28

3 and 4 . .-5 / 2 0 / v .' :9 ;  : 36

5 . 9 36 4 16

6  and more : 5 2 0 ■ 5 2 0

2 • x = 3.14, df = 3; n.s.
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Table 6.. Chi Square Analysis of the Number of PRN Drugs Prescribed

by Clinical Pharmacistso

Number of 
Drugs

Clinical Pharmacist 1 
Number of - _ 
Patients Percent

Clinical Pharmacist 2. 
Number of
Patients Percent

0  and 1 8 32 6 24

2 5 2 0 8 32

3 or more 1 2 48 1 1 33

2x = 1 .0 2 , df = 2 ; n.s.

Table 7. Chi Square Analysis of the Number of PRN Drugs Used by the 
^ Patients by Clinical Pharmacists.

Clinical Pharmacist 1 Clinical Pharmacist 2
Number of 

Drugs
Number of 
Patients Percent Number of 

Patients Percent

0 7 28 . 4 16

1 8 32 7 28

2  or more 1 0 40 14 56

2x = 1 .2 2 , df = 2 ; n.s.



Table 8. Chi Square Analysis of the Number of Inappropriate Drugs
Prescribed by Clinical Pharmacist.

Clinical Phamacis t 1 Clinical Pharmacist 2
Number of 

Inappropriate 
Drugs

Number of 
Patients Percent Number of 

Patients Percent

0 16 64 2 0 80

1  or more 9 34 5 2 0 .

X2 = 2.77, df = 1 ; n.s.
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between the clinical pharmacists and the total number of drugs 

prescribed 9 the number of regularly scheduled drugs prescribed 5 the 

number of PRN drugs prescribed, the number of PRN drugs used and the 

number of inappropriate drugs prescribed.

Study Area III: Determine and Analyze Any Differences .

in Facility One Patients Pre-Admission 

and Post-Admission

Of the 50 patients in facility one, 41 were residents of a 

nursing home prior to admission to facility one. The clinical pharma

cist intervention occurred after admission to facility one; therefore, 

a pre- and post- analysis was done to determine the impact of clinical 

pharmacists. To analyze the data, the t-test was selected. The 

variables analyzed were the total number of drugs prescribed, the 

number of regularly scheduled drugs prescribed, the number of PRN 

drugs prescribed, the number of inappropriate doses prescribed, the 

number of inappropriate drugs prescribed and the number of drug 

interactions.

Table 9 shows the results of the t-tests of the variables 

previously mentioned. There was not a significant difference in the 

total number of drugs prescribed (t - 0.77, df = 69; n .s .), the number 

of routine drugs prescribed (t = 0.42, df = 80; n.s.) and the number 

of PRN drugs prescribed (t = 0.04, df =.69; n.s.). There was a 

statistically significant difference in the number of inappropriate 

doses prescribed (t = 2.24, df = 80; p <  0.05), in the number of
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inappropriate drugs prescribed (t = 2.61, df = 80; p < 0.05) and 

in the' number of drug interactions (t = 2.05, df = 80; p < 0.05) ..

In conclusion, it appears that clinical pharmacists do not 

have an impact on drugs prescribed. However, they may have an impact 

on the quality of patient care by reducing the number of drug inter

actions, the number of inappropriate drugs and the number of 

inappropriate doses.

Study Area IV: Comparison of Facility One

and Facility Two 

The purpose of this study area was to test the dependent 

variables by the two government facilities to determine if any 

differences exist.

Hypothesis I

Since the patients in the two government facilities are 

similar in age, sex and the number of diagnoses, one would conclude 

that there would be no differences in the total number of drugs pre

scribed when the facilities are compared. Table 10 shows the 

frequency distribution of the total number of drugs prescribed by the 

facility. Twelve (35 percent) of the patients in facility two had 

1 0  or more drugs prescribed compared to three ( 6  percent) of the 

patients in facility one. Table 11 represents the chi square analysis

of the two facilities and indicates a statistically significant 
2difference (x - 12.98, df = 3 ;  p < 0.05). A Student's t-test between 

facilities one and two demonstrated a statistically significant 

difference (t = -3.21, df = 82; p < 0.05). The mean for facility



Table 9. T^Test Analysis of Pre- and Post- Evaluation of Clinical Pharmacists,

Variable
Pre-Admission

Mean
Post-Admission

Mean t-Value ::: ■«
Alpha
Level

Total Number of Drugs 
Per Patient - 7.1 „ 0.77 69 U.S.

Number of Routine Drugs 
Per Patient 4.4 4.2 . 0.42 80 U.S.

Number of PRN’s Prescribed 
Per Patient ' . 2 - 4 . 2.4 / 0.04 69 ; n.s.

Number of Inappropriate Doses 
Prescribed Per Patient 0.46 0.17 2.24 ■ 80 <0.05

Number of Inappropriate Drugs 
Prescribed Per Patient : 0.98 : 0.39 2.61 80 <0.05

Number of Drug Interactions 
Per Patient 0.27 0.07 2.05 80 <0,05
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Table 10. Frequency of the Total Number of Drugs Prescribed by 
Facility.

Total Facility 1 (n=50) Facility 2 (n=34) Facility 3 (n=56)
Number Number of Number of Number of
of Drugs Patients Percent Patients Percent Patients Percent

1 2 4 0 0 0 0

2 0 0 0 0 0 0

3 4 • 8 1 3 2 4

4 4 8 4 1 2 4 7

5 9 18 . 1 3 6 1 1

6 8 16 . 4 1 2 2 4

7 1 1 2 2 ' 6 18 4 . 7

8 2 4 4 1 2 8 14

9 7 14 2 6 6 1 1 .

1 0 1 2 6 18 5 9

1 1 1 2 ' 3 9 4 7

1 2 1 2 1 3 6 1 1

13 ■ — - 0 0 2 . 4

14 - - 0 0 3 ■ 5

15 - - 1 3 1 2

16 1 3 1 . 2

17 - - - - 1 2

18 - - - - 1 2
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Table 11. Chi Square Analysis of the Total Number of Drugs Prescribed

by Facility.

Facility
Facility 1________ Facility 2

Total Number 
of Drugs

Number of 
Patients Percent

Number of 
Patients Percent

1 - 5  ~ 19 38.0 6 17.6

6  and 7 19 38.0 1 0 29.4

8  and 9 9 18.0 6 17.6

1 0  or more 3 6 . 0 1 2 35.3

= 12.98, df = 3; p < 0 . 0 5



one was 6.24 + 2 -33 and the mean for facility two was 8 . 1 2  +

3.02. ' '

Since the probability of rejecting a true null hypothesis 

was less than 0.05, the null hypothesis was rejected. The conclusion 

is that there is a difference in the total number of drugs a patient 

receives between facility one and facility two.

Hypothesis II

Clinical pharmacists are trained to promote rational drug

therapy and the number of regularly scheduled drugs prescribed

should Joe less than the physician pfescriber. The null hypothesis is

that there is no difference in the number of regularly scheduled

drugs prescribed when comparing facility one and facility two. Table

1 2  shows the frequency of the number of regularly scheduled drugs

prescribed by the facility. Table 13 representes the chi square

analysis which indicates a statistically significant difference 
2(x = 9.14, df = 3; p < 0.05) ; the greatest differences occur in the 

0 to 2 category and the 7 or more category. The t-test between the 

two government facilities revealed a statistically significant 

difference (t = 2.53, df = 82; p < 0.05). The mean for facility 

one was 4.0 + 2.02 and the mean for facility two was 5.2 + 2.30.

Since the probability of rejecting a true null hypothesis 

was less than 0.05, the null hypothesis was rejected. The conclusion 

is that there is a difference in the number of regularly scheduled 

drugs prescribed when facility one is compared to facility two.
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Table 12. Frequency of the Number of Routine Drugs Prescribed by 
Facility.

Facility 1
- Facility 

Facility 2 Facility 3
Number Number of Number of Number of
of Drugs Patients Percent Patients Percent Patients Percent

0 3 6 0 0 2 4

1 3 6 3 9 0 0

2 7 • 14 0 0 6 . 1 1

3 5 1 0  . 6  • 18 16 29

4 9 18 5 15 9 16

5 13 26 . 4 1 2 6 1 1

6 5 1 0 5 15 5 9

7 3 ’ 6 5 15 3 5

8 2 4 3 9 5 9

9 3 9 4 7
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Table 13. Chi Square Analysis of the Number of Routine Drugs
Prescribed by Facility.

>  • Facility '
Facility 1 Facility 2

Number 
of Drugs

Number of 
Patients Percent

Number of 
Patients Percent

0 - 2 13 26.0 3 8.8

3 and 4 14 28.0 11 32.4

5 and 6 . 1 8 36.0 9 26.5

7 or more 5 10.0 11 32.4

= 9.14, df = 3; p < 0.05



Hypothesis III

Facility one utilizes clinical pharmacists who are trained in

the rational use of drugs and the number of PRN drugs prescribed

should be minimized to prevent drug-related problems. The null

hypothesis is that there is no difference in the number of PRN

drugs prescribed between facility one and facility two. Table 14

represents the frequency of the number of PRN drugs prescribed by

the faciliites. Table 15 shows the chi square analysis of the number

of PRN drugs prescribed by the two government facilities. The results

indicate that there is not a statistically significant difference 
2(x = 4.96, df = 3; n.s.). The t-test between the two government 

facilities did not reveal a statistically significant difference 

(t = 1.77, df = 82; n.s.). The mean for facility one was 2 . 3 2 + 1 . 4 8  

and the mean for facility two was 2.94 + 1.72.

Since the probability of rejecting a true null hypothesis 

was greater than 0.05, the null hypothesis was retained. The con

clusion is that there does not appear to be any difference in the 

number of PRN drugs prescribed when facility one is compared to 

facility two.. "

Hypothesis IV

/ The previous hypothesis stated that the number of PRN drugs 

prescribed in facility one would be less than facility two. Therefore, 

one would hypothesize that the number of PRN medications actually 

used in facility one would be less than facility two. Table 16 shows 

the chi square analysis of the number of PRN drugs actually used by
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Table 14- Frequency of the Number of PEN Drugs Prescribed by Facility.

Facility
Facility 1 (n=50) Facility 2 (n=34) Facility 3 (n=55)

Number Number of Number of Number of
of Drugs Patients Percent Patients Percent Patients Percent

5 10 1 3 0 0

9 18 5 15 , 5 9

13 26 10 29 2 ,4

17 34 8 24 12 22

3 ' 6 5 . 15 11 20

2: 4 : ; 1 3 5 9

0 0 2 6 8 15

0 0 ■; 2 ' 6 .3 5

1 •' 2 - 5 9
- __ 4 7



■ / . ■ ■ ■  ■ ■■■' ■ ■ V ; - -  ■' 4 7

Table 15. Chi Square Analysis of the Number of PEN Drugs Prescribed
by Facility ..

Number of 
PEN Drugs

Facility
V o

1
Facility

Facility 2
Number of 
Patients Percent

Number of 
Patients Percent

0 and 1 14 28.0 6 17.6

2 13 26.0 10 29.4

3 . • . 17 34.0 8 23.5

4 or more 6 , 12.0 10 29.4

x^ = 4.96, df = 3; n.s.

Table 16. Chi Square Analysis 
Facility.

of the Number of PEN Drugs Used by

Number of 
PEN Drugs

Facility 1
Facility

Facility 2
Number of 
Patients Percent . Number of 

Patients Percent

0 11 . 22.0 ■ : . i- 2.9

1 15 30.0 8 23.5

2 15 30.0 10 29.4

3 or more 9 18.0 ' 15 ' - 44.1

9
x = 10.29, df = 3 ;  p < 0 . 0 5
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the.government facilities. The results indicate a statistically
\ ; ■ ■■ ' 2 ' ' ' : ' - ' / ■ : ; significant difference (x = 10.29, df = 3; p < 0.05). The t-test

between the two government facilities demonstrated a statistically

significant difference (t = 3.56, df = 82; p < 0.05). The mean for

facility one was 1.5 + 1 . 1 2  and the mean for facility two was 2.53 + .

1.48.

Since the probability of rejecting a true null hypothesis 

was less than 0.05, the null hypothesis was rejected. The conclusion 

is that a difference exists in the number of PRN drugs used when 

facility one is compared to facility two.

Hypothesis V

Consultant clinical pharmacists in skilled nursing facilities 

have demonstrated that they can reduce the prescribing of inappropriate 

doses of drugs. The hypothesis is that the government utilizing 

clinical pharmacists would have a fewer number of inappropriate doses 

compared to the facility which does not utilize clinical pharmacists. 

The null hypothesis is that there is no difference in the number of 

inappropriate doses between facilities one and two. Table 17 shows 

the frequency of inappropriate doses by facility. Facility one had 

the smallest percentage of inappropriate doses (2 percent) compared 

to the other facilities. The chi square analysis could not be 

performed because the expected call frequencies were less than five 

which did not allow appropriate statistical analysis. A t-test . 

between the two government facilities did not demonstrate a 

statistically significant difference (t = 0.24, df = 82; n .s .). The
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Table 17. Frequency of Inappropriate Doses by Facility.

Facility
Facility 1 Facility 2

Number of 
Doses

Number of
Patients Percent

Number of
Patients Percent

o’

1 or more

49 98.0 

1 2.0

30 88.2 . 

4 11.8
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mean for facility one was 0.140 + 0.351 and the mean for facility two 

was 0.118 + 0.327.

Since the probability of rejecting a true null hypothesis 

was greater than 0.05, the null hypothesis was retained. The con-" 

elusion is that there appears to be no differences in the number of 

inappropriate doses when facility one is compared to facility two.

Hypothesis VI

In skilled nursing facilities, clinical pharmacists have shown 

that they can decrease the number of inappropriate drugs, that are 

prescribed. In this study an inappropriate drug is defined as:

(1) redundant medication, (2) drug has questionable efficacy, (3) has 

no therapeutic indication, (4) is non-FDA approved, (5) has a 

significant adverse effect associated with its use, (6) is contra

indicated. The null hypothesis is that there is no difference in the 

number of inappropriate drugs prescribed when comparing facilities 

one and two. Table 18 shows the chi square analysis of the- number

of inappropriate drugs by the two government facilities. The results
: / ■ - 2 

indicate that a statistically significant difference exists (x = 11.52,

df = 1; p < 0.05). The t-test between the government facilities

revealed a statistically significant difference (t = 2.75, df = 82;

p < 0.05). The mean for facility one was 0.18 + 0.63 and the mean

for facility two was 0 . 9 4 +  1.35. Table 19 represents the categories

of the inappropriate drugs that were prescribed. Facility three had

the greatest number of inappropriate drugs but the majority were in
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Table 18. Chi Square Analysis of the Number of Inappropriate Drugs
Prescribed by Facility.

Facility
Facility 1 Facility 2

Number of 
Drugs

Number of
Patients Percent

Number of
Patients Percent

0

1 or more

42 . 84.0 

8 16.0

17 50 

17 50

x2 = 11.52, df = 1; p < 0.05

Table 19. Frequency of Patients with Inappropriate Drugs by Facility.

Facility
Type of 

Inappropriate 
Drug

Facility 1 
Number of 
Patients

Facility 2 
Number of 
Patients

Facility 3 
Number of 
Patients

Redundant 2" 0 12

Non-FDA Approved o 0 0

Significant ADR 0 3 12

No Therapeutic 
Indication 2 11 69

Contraindication 0 0 2

Questionable 
Efficacy. _4 _3 9

Total . 8 17 106
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the category of not therapeutically indicated which was probably the 

result of inadequate documentation of the patient's diagnosis.

Since the probability of rejecting a true null hypothesis was 

less than 0.05, the null hypothesis was rejected. The conclusion is 

that a difference exists in the number of inappropriate drugs that 

are prescribed between facilities one and two.

Hypothesis VII

The purpose of this testing procedure was to determine if 

clinical pharmacists reduced the number of adverse drug reactions 

which occur in geriatric patients. The null hypothesis is that 

there is no difference in the number of adverse drug reactions when 

comparing facilities one and two. Table 20 shows the frequency of 

the number of adverse drug reactions for the two government facilities. 

The chi square analysis could not be performed because the! expected 

cell frequencies were less than five which did not allow appropriate 

statistical analysis. A t-test between the two government facilities 

did not indicate a statistically significant difference (t = 0.95, 

df = 8 2 ;  n.s.). The mean for facility one was 0.16 + 0.37 and the mean 

for facility two was 0.09 + 0.29.

Since the probability of rejecting a true null hypothesis 

was greater than 0.05, the null hypothesis was retained. The 

conclusion is that there appears to be no difference in the number of 

adverse drug reactions between facilities one and two.
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Table 20. Frequency of the Number of Adverse Drug Reactions by the

Facility.

.Facility
- Facility 1 Facility 2

Number of Number of Number of
ADR's Patients Percent Patients Percent

0 42 84.0 31 91.2

1 or more 8 16.0 3 8.8
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Hypothesis VIII

Clinical pharmacists promote rational drug therapy and it is 

logical to assume that the number of drug interactions should be 

fewer with clinical pharmacists prescribing drugs. The hypothesis is 

that facility one would have fewer number of drug interactions due to 

clinical pharmacists involvement. Table 21 represents the chi square 

analysis of the two government facilities based upon the number of 

drug interactions. The results indicate a statistically significant 

difference (x^ = 9.93, df = 1 ;  p < 0.05).

Table 21. Chi Square Analysis of the Number of Drug Interactions
by Facility.

Facility "
Number Facility 1 . Facility 2

Drug Number of Number of
Interactions Patients Percent Patients Percent

O' 47 94.0 22 64.7

1 3 6.0 12 35.3

= 9.93, df = 1; p < 0.05

Since the probability of rejecting a true null hypothesis was 

less than 0.05, the null hypothesis was rejected. The conclusion is 

that there is a difference in the number of drug interactions between 

facilities one and two.



CHAPTER 5

SUMMARY, CONCLUSIONS.AND RECOMMENDATIONS

The study has attempted to evaluate the prescribing of drugs 

by clinical pharmacists in skilled nursing facilities. There were 

two objectives: (1) determine differences in the prescribing of

drugs in skilled nursing facilities by comparing clinical pharmacists 

as prescribers of medication versus physicians and (2) determine 

whether clinical pharmacists improved the quality of patient care in 

skilled nursing facilities. The analyses presented in the.previous 

chapter were used to arrive at the objectives. The results indicate 

that patients in the private facility are not comparable to those in 

the government facilities but valid comparisons can be made between 

the two government facilities.

Summary and Conclusions 

The first study area analyzed demographic information; the 

variables analyzed were the patient's age, sex and number of diagnoses. 

The results indicate that the patients who were in the government 

facilities were predominately male and were younger than those in 

facility three. Chi square analysis of the age and sex of the patient 

by the facility proved to be statistically significant. Among the 

three facilities, there were no differences in the number of diagnoses 

per patient. The results indicate that patients in the private

55
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facility are not comparable to those in the government facilities and 

that valid comparisons can only be made between the two government 

facilities.; Based upon this information, differences between the 

private and government facilities would be expected and the results 

from the private facility were not used in the remaining analyses.

The second study area pertained to the analysis of the 

prescribing patterns of the two clinical pharmacists in facility 

one. The objective was to determine if any differences existed 

between the two clinical pharmacists. The variables that were 

analyzed to detect prescribing differences were the total number 

of drugs prescribed? the number of regularly scheduled drugs prescribed, 

the number.of PRN drugs prescribed, the number of PRN drugs used and 

the number of inappropriate drugs prescribed. There was not a 

statistically significant difference among any of the variables 

tested which appears to indicate that there are no differences between 

the two clinical pharmacists.-. An explanation for the result is that 

clinical pharmacists receive similar training and theoretically 

share similar goals with respect to patient therapy. The risks and 

benefits of each drug are considered carefully before a drug is 

prescribed.

Study area three evaluated the impact of clinical pharmacists 

prescribing in facility one. A pre-analysis was done on patients who • 

were residents of a nursing home prior to admission to facility one. 

Then, a post-analysis was done after the patients had been residents 

of facility one for six months. To detect differences in the
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prescribing of medication the following variables were analyzed; 

the total number of drugs prescribed, the number of regularly

scheduled drugs prescribed, the number of PRN drugs prescribed, the

number of inappropriate doses prescribed, the number of inappropriate , 

drugs prescribed and the number of drug interactions. The t-test 

did not reveal a statistically significant difference for the total 

number of drugs prescribed, the number of regularly scheduled drugs

prescribed and the number of PRN drugs prescribed. The results may

be explained in terms of the data collection which was retrospective 

and reports from previous nursing homes were often incomplete and 

possibly inaccurate. The numbers of the drugs reported possibly 

were less than the actual number. T-tests did reveal a statistically 

significant difference for the number of inappropriate doses prescribed, 

the number of inappropriate drugs prescribed and the number of drug 

interactions. Since physicians prescribed the drugs for the 

patients prior to admission to facility one, the results indicate that 

there is a difference between physician and clinical pharmacist 

prescribers with respect to the three variables just mentioned. A 

possible explanation for difference is that the clinical pharmacists 

monitored the patientTs response to drug therapy daily which permits 

alteration of the dose of if necessary, the selection of a more 

appropriate drug.

Previous studies cited in the literature review have demon- : 

strated the effectiveness of consultant clinical pharmacists in 

skilled nursing facilities. Study area IV was concerned with
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identifying differences between the two government facilities with 

regard to various indicators of the quality of patient care. The 

indicators of the quality of patient care were: (1) the total

number of drugs prescribed, (2) the number of PEN drugs prescribed,

(3) the number of inappropriate doses prescribed, (4) the number of 

inappropriate drugs prescribed, (5) the number of adverse drug 

reactions detected, (6) the number of potential drug interactions 

identified. For each indicator of the quality of patient care, a 

statistical analysis was performed to determine any differences 

between clinical pharmacists and physicians.

The first indicator of the quality of patient care was the 

total number of drugs prescribed per patient. The results indicated 

that a difference exists between a physician and clinical pharmacists 

in the total number of drugs that are prescribed. The clinical 

pharmacist prescribed a fewer number of drugs compared to the 

physician. In the geriatric patient, as the number of drugs pre

scribed increases, the probability of developing an adverse drug 

reaction increases. By reducing the number of drugs prescribed, the 

clinical pharmacists may prevent drug-related problems and improve 

the quality of patient care.

The second indicator of the quality of patient care was the 

number of PEN drugs prescribed. The analysis revealed that no 

differences exist between a physician and clinical pharmacists in the 

number of PEN drugs prescribed. The clinical pharmacist had no impact 

on improving the quality of patient care with respect to the number of
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PEN. drugs prescribed. A possible explanation is that in the two 

government facilities, the physician and clinical pharmacists see 

the patients daily and there isn't any need to prescribe large 

numbers of PEN medications» In a private facility, the physician 

may visit a patient only once a month and prescribes PEN medications 

as a convenience-

The third indicator of the quality of patient care was the 

number of inappropriate doses prescribed. The analysis did not reveal 

any differences between a physician and clinical pharmacists in the 

number of inappropriate doses prescribed. The physician and clinical 

pharmacists provided the same level of care with respect to this 

variable. Since the study was retrospective, valuable information such 

as required laboratory tests were not available to make decisions 

concerning the appropriateness of a dose. A prospective study is 

needed to properly assess the patient's response to a particular dose.

The fourth indicator of the quality of patient care was the 

number of inappropriate drugs prescribed. The results indicated that 

there is a difference between a physician and clincial pharmacists in 

the number of inappropriate drugs prescribed. . Clinical pharmacists 

prescribed a fewer number of inappropriate drugs compared to the 

physician. An inappropriate or unnecessary drug has the potential 

for causing harm to the patient either by producing an adverse drug 

reaction or drug interaction. These events could possibly cause an 

unnecessary hospitalization which could result in further complications. 

In addition, inappropriate drug therapy is an unnecessary cost to the
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patient, government or third party payer. By reducing the number of 

inappropriate drugs, prescribed 9 clinical pharmacists prescribing 

medication may prevent drug-related problems and improve the quality 

of patient care.

The fifth indicator of the quality of patient care was the

number of adverse drug reactions detected. Adverse drug reactions

occur frequently in the elderly and can cause complcaitons for the 

patient. The results of the analysis did not reveal a statistically 

significant difference between the clinical pharmacists and the 

physician in the number of adverse drug reactions detected but 

clinical pharmacists did document more adverse drug reactions than 

the physician. Since there was no difference in the number of 

adverse drug reactions detected, clinical pharmacists possibly had 

no effect on improving the quality of patient care with respect to the 

variable tested. It is important to recognize that the study was 

retrospective and relied upon documentation of an adverse drug 

reaction in the patient’s medical record. Unfortunately, adverse 

drug reactions are not always detected; consequently5 .these reactions 

are frequently not documented. Perhaps a prospective study would be 

more satisfactory in documenting adverse drug reactions.

The final indicator of the quality of patient care was the

number of drug interactions that were evaluated by the investigator. 

The results of the analysis indicated that a difference exists.in the 

number of potentially significant drug interactions detected when 

comparing clinical pharmacists and a physician. The difference
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indicates that clinical pharmacists prescribe drugs which have less 

of a potential for causing drug interactions. Drug interactions have 

the potential of increasing or decreasing the effects of other drugs 

which can cause toxicity or ineffective drug therapy. The clinical 

pharmacist prescribing medication can reduce the number of drug inter

actions and improve the quality of patient care.

Recommendations

As the study has demonstrated5 there are differences between 

clinical pharmacist and physician prescribers in skilled nursing 

facilities. It is the opinion of the author that clinical pharmacist 

prescribers in skilled nursing facilities have the ability to improve 

the quality of patient care. Since the standard of care in today s

nursing homes is inadequate, the clinical pharmacist is the ideal
. - ■■ -■ . . ■ ■■ / ■ 

person to elevate those standards of care. He receives training in

the detection and prevention of adverse drug reactions and interactions

and is trained in the selection of rational drug therapy which includes

an awareness of the costs of drug therapy. The investigator feels

that the government should seek to implement the clinical pharmacist

in the role of a prescriber in government skilled nursing facilities.

To achieve the maximum benefits, it should be done in a manner

similar to that described for the experimental facility in this study.

Since the study was conducted in two government facilities, 

the results cannot be applied to private facilities. Further 

studies are needed in the private sector to confirm the results 

obtained in this study. .It is the opinion of the author that the
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private facilities could receive the greatest benefits from a clinical 

pharmacist prescriber. This opinion is based upon the fact that 

physicians are reluctant to visit their patients in the nursing 

homes and if a clinical pharmacist were present for a few hours daily, 

a substantial improvement could be made in the quality of patient 

care.' There would also be a fewer need for PRN medication and with 

the pharmacist's knowledge of generic drugs, the costs of drug therapy 

could be decreased.

The study was done retrospectively which.was its major 

limitation. Valuable information was obtained and it could be the 

starting point for a future prospective study involving various exper

imental and comparison sites. If numerous physicians and clinical 

pharmacists were used for comparisons, one would be more capable of 

detecting true differences.

Finally, the economic considerations were not examined in 

the study but need to be explored in the: future. In these years 'df 

concern over the rising costs of health care expenditures, clinical 

pharmacists prescribing medication in skilled nursing facilities could 

contribute significantly to a reduction in costs by preventing drug- 

related problems and decreasing the number of drugs prescribed. A 

form of cost benefit analysis would be instrumental in documenting 

the reduction in costs. If these savings were considered for the 

total number of nursing homes in the country, it may be substantial.
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Patient Name Age Sex

Current Medications
Regular Dose PRN Dose

,

2.

'3. : . .

4.

5 . . :

6.

7.

8. i . ' '
9.

10.

Diagnoses Lab Tests

1.

2 .
3.

4.

5.

6.
7.

8.
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