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ABSTRACT
A study of 80 pediatric patients was conducted to determine a
role for a clinical pharmacist in the treatment of pediatric emergency
care patients through drug monitoring, patient medication instruction
and followup interview.

Fifty percent of the patients were given medi

cation instruction by the clinical pharmacist.
The clinical pharmacist answered 21 questions concerning drug
information from physicians, nurses and parents.

Eleven of 24 recommenda

tions for drug therapy by the clinical pharmacist were utilized by the
physicians and occurred more frequently as the study progressed.
Using the chi-square for statistical analysis, it was determined
that the patients and/or parents who were instructed by the clinical
pharmacist received better over-all emergency care and expressed favor
with the instructions given by the clinical pharmacist and their willing
ness to pay for such a service.
It was recommended that the role of the clinical pharmacist
described in the study be adapted to the treatment of all age groups in
the emergency room and/or all patients seen in the pediatric outpatient
clinic.

Five additional recommendations were also made.

CHAPTER 1
INTRODUCTION

Among the various health care facilities in the United States,
the utilization of the hospital emergency room has developed into a
major source of medical care (Hernandez and Boutet 1972)»

The paucity of

available physicians in the community, the increase in insurance cover
age of patients for hospital emergency room visits and the constant avail
ability of emergency services at any hour of the day are a few of the
suggested explanations for this increased use (Torrens and Yedvab 1966),
To the physician, the emergency room represents an acute care
facility for conditions requiring prompt or immediate treatment.

The

physician believes additional diagnostic procedures and treatment should
be provided in other patient care facilities.

On the other hand, the

patient or parent considers the emergency room available for any kind of
care at any time (Kahn, Anderson and Perkoff 1973),
The pediatric patient accounts for approximately 34 percent of
all emergency room visits (Roghmann and Haggerty 1974). The emergency
room physician serves as a pediatrician to many patients but 75 percent
of those treated said they had a family physician unavailable or they
felt the emergency room was better equipped to handle their problems
(Neikirk 1970). Regardless of the reason for the eventual selection of
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emergency room for pediatric care9 all patients are entitled to the
maximum of quality care.
The traditional role of the hospital pharmacist in patient care
has been primarily concerned with medication preparation, delivery and
control from within the confines of the hospital pharmacy.

Today, with

the expanding role of the hospital pharmacist and emergence of the
clinical pharmacist, the quality and safety of inpatient care has been
improved (McCarron 1975).

McCarron thinks these improvements are a re

sult of unit dose distribution, intravenous admixture service, drug
monitoring, taking medication histories and conducting patient consulta
tions.

Most of the emphasis of clinical pharmacy practice has been

toward inpatient care but, with the increasing utilization of the
emergency room as a type of "outpatient clinic," the clinical pharmacist
may also become involved with medication therapy provided through the
emergency service of the hospital (Lesshafft 1970).

An even more

definitive approach is the monitoring of pediatric drug therapy in an
emergency room by a clinical pharmacist (Klotz 1972).
The specialty of pediatric clinical pharmacy has developed for
numerous reasons including (1) the accelerating trend toward specializa
tion in health professions, (2) the endless amount of knowledge required
to discuss total therapeutics that apply to all clinical services and
patient populations, and (3) the unique nature of the pediatric patient
(Chudzik and Yaffe 1972).

The uniqueness of the pediatric patient is

characterized by (a) physiologic differences, (b) variation in the

maturation of organ systems, (c) variance in disease and response, and
(d) toxicities specific to children (Masaki 1975).
The practicing pediatrician, much less the emergency room
physician, cannot be expected to be continuously aware of all current
information or rational therapy, adverse drug reactions and drug inter
actions (Lawson et al. 1972).

He, therefore, needs a therapeutic con

sultant to provide useful drug information and act as a guide to better
rational drug therapy,

A well-trained, highly motivated, pediatric-

oriented clinical pharmacist may provide a key source of therapeutic
information, which leads to improved pediatric care (Chudzik and Yaffe
1972).
The role of the pediatric pharmacist in the emergency room ex
tends beyond the outpatient visit.

All of the combined expertise of

diagnostics, therapeutics, and pharmacology in selecting the proper
medication for a given illness is nullified when the patient fails to
follow the prescribed medication regimen.
populations has been especially poor.

Compliance in pediatric clinic

Elling, Whittemore and Green

(1960) found that 45 percent of the children studied took less than
half their penicillin prescribed.

Davis (1966) found that compliance

with prescription instructions varied from 7 to 85 percent.

An increase

from 5 to 51 percent of full'compliance was achieved in a pediatric am
bulatory setting after detailed instructions and intense counseling of
the parent were provided by hospital pharmacists (Matter, Markello and
Yaffe 1975).
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Purpose
The purpose of this research was to determine a role of a
clinical pharmacist in the treatment of pediatric emergency care patients
through drug monitoring and patient medication instruction.

Drug moni

toring was conducted during emergency care treatment and continued with
a subsequent telephone or personal followup interview.
Assumption
The only assumption made for this study was that the patients
and/or parents responded to interview questions truthfully.

Limitations
This study was limited to the pediatric emergency care facilities
of The University of Arizona Medical Center with 24-hour physician
coverage.

Only consenting pediatric patients or consenting parents of

pediatric patients given emergency care and not admitted to the hospital
as inpatients and who subsequently received prescriptions from the
physician providing emergency care were studied.
Definitions
1.

Adverse Drug Reactions are any undesired or unintended responses,
to a medication which may require treatment or alteration of
medication therapy.

2.

Clinical Pharmacist is a registered pharmacist with additional
education and training having direct contact on a day-to-day
basis with patients and health professionals within a health
care facility.

The clinical pharmacist takes drug histories,

■

5
develops and monitors patient drug profiles, provides drug in
formation, instructs patients on the proper use of medications,
monitors adverse drug reactions and drug utilization and applies
the tools of pharmacology, toxicology, biopharmaceutics and
pharmacokinetics as they apply to rational drug therapy.
' 3.

Compliance is the faithful administration and adherence to
physician prescribed medication, regimens and medical instruc
tions without significant deviation.

4.

Drug Monitoring is observing the course of medication therapy on
a continuous basis, looking for drug interactions, adverse re
actions, checking for proper dosage and administration and ex
amining for rational drug therapy.

Drug surveillance and drug

monitoring will be used interchangeably in this study.
5.

Emergency Care is the immediate treatment of medically urgent
and non-urgent patients who present themselves to an emergency
facility without an appointment.

6.

Emergency Room is that ancillary service of the hospital that
provides both urgent and non-urgent emergency care, but does not
conduct any type of outpatient followup.

7.

Followup Interview is the questioning of the patient or parent
seven to ten days after treatment utilizing a prepared question
naire to establish the impact of the clinical pharmacist*s
presence in the emergency care area during treatment.

8.

Hospital Pharmacist is a registered pharmacist engaged in the
practice of pharmacy primarily within the confines of the
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hospital pharmacy and whose principal interests are compounding,
drug distribution and control, intravenous admixtures and drug
monitoring from patient profiles in the pharmacy.
9.

Pediatric Patient is any person who requires medical attention
and is 16 years of age or under.

10.

Rational Drug Therapy is the proper selection of a clinically
effective medication, that is clearly indicated for use in a
given illness and provides relative safety to the patient.

CHAPTER 2
RELATED LITERATURE
There have been numerous articles published recently about the
changing role of the pharmacist in health care delivery*

The journals

are replete with subjects on clinical pharmacy, drug.distribution,
intravenous admixtures and hyperalimentation, rational drug therapy and
patient compliance*

An examination of the literature using Index

Medicus, International Pharmaceutical Abstracts, and Science Citation
Index disclosed many references to the development of a clinical role
for the pharmacist in inpatient care areas*

A few references were

descriptive of the clinical pharmacists involvement in ambulatory care
but only Klotz (1972) spoke of the* potential role of clinical pharmacy
in a hospital emergency room.
The literature does suggest the need for greater study of the
role of clinical pharmacists in ambulatory care.

Francke (1972) pointed

out there are roughly ten times the number of ambulatory patients seen
in hospitals, as contrasted with the number of inpatients.

Lesshafft

(1970) and McLeod arid Allen (1970) similarly pointed out that if clini
cal pharmacy can benefit hospitalized patients, it can benefit the am
bulatory patient as well; the only health professional missing in the
outpatient clinic is the pharmacist.

7
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The services reportedly provided by clinical pharmacists in an
outpatient setting seem to be disparate and many times stray from the
area of drug expertise,

McCarron (1975) described many of the clinical

pharmacists as physician assistants performing routine tasks the physi
cian does not want to do.

She was referring to the Public Health Service

pharmacists who were providing routine followup treatment for patients
with diabetes or pernicious anemia, giving routine immunizations or
diagnosing and treating simple skin disorders,
Ellinoy et al. (1973) and Anderson and Taryle (1974) reported
the management of patients with medical problems requiring the chronic
use of medications.

The pharmacist interviewed the patient, ordered

appropriate laboratory tests, evaluated the data and made a decision
regarding a refill of the medication.
were utilized.

Previously established protocols

Mattei et al.(1973) also advocated management of long-

term illnesses by a clinical pharmacist in cooperation with the physician.
The clinical pharmacist was also found to be involved in the care
of ambulatory mental health patients and hypertensive patients.

The

services provided by the mental health clinic pharmacist included tra
ditional dispensing functions and clinical activities.

These included

medication group sessions with a nurse and a pharmacist reviewing patient
profiles.

Recommendations were made to the physician regarding any

changes in medication therapy (Ivey 1973).

Mattei et al. (1973) reported

the pharmacists’ involvement in evaluating the severity of hypertension
and selecting the drug therapy according to the established guidelines
for outpatients, after the physician has diagnosed essential hypertension.
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Another concept of clinical pharmacy at the outpatient level is
the establishment of a group practice which includes a clinical pharma
cist and one or two family physicians,

A model clinic3 comprised of

such a practice, was studied by Juhlet al, (1974) but further research
is needed to determine the influence of the pharmacist on the physician
workload.
Allen and Eckel (1972) proposed a role for the clinical :
pharmacist in ambulatory patient care by initiating an Ambulatory Clini
cal Pharmacy Service.

The pharmacists1 function in a medical-surgical

screening clinic included patient and professional drug education, drug
surveillance service, taking medication histories, fitting ostomy
appliances, drug identification and liaison between the clinic and the
pharmacy department.
Clinical pharmacy practice was studied by Levin (1972) in a de
centralized pharmacy serving a pediatric clinic.

Pharmacists, in addi

tion to dispensing medication, conducted interviews with parents of each
child before and after receiving medications, noted adverse drug reac
tions and monitored the therapy of the patient,
Klotz (1972) suggested providing clinical pharmacy services in
pediatric outpatient areas which included the outpatient clinic and
emergency room.

Clinic responsibilities of the pharmacist were maintain

ing a patient profile and patient/parent consultation.

Klotz *s impres

sion of the pharmacist's role in emergency room care was preparing unit
dose medication, intravenous additives and providing poison control
information.
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At the present time, most of the references describing drug
monitoring depict such a service during the patient's stay in the
hospital (Jick etal, 1970)«

A report from the.Boston Collaborative

Drug Surveillance Program not only stressed inpatient monitoring but
also mentioned the importance of outpatient monitoring in providing
valuable drug information in adult and pediatric populations (Lawson
et al. 1972).
Compliance is one of the most perplexing and significant prob
lems in the care of ambulatory pediatric patients and, many times,
determines the effectiveness of medical care.

Non-compliance in

pediatric populations averaged 82 percent in a clinic population studied
by Bergman and Werner (1963).

They discovered that by the ninth day of

a ten-day regimen, only 18 percent of the pediatric patients were still
receiving penicillin.

Charney et al. (1967) demonstrated rates of 34

percent non-compliance in several private practice groups.

A study of

compliance conducted by Wilson (1973) revealed that approximately 25
percent of the pediatric patients studied were non-compliers.

Non-

compliance in the study seemed to be related to the number of medica
tions taken daily.
Patient or parent comprehension about a medication regimen is an
important factor in determining compliance.

Of 134 patients receiving

380 prescriptions, only 22 percent of the prescriptions studied were
being used properly and 31 percent were being misused in a manner that
posed a serious threat to the patient's health.

A major contributing

factor to the defaulting was a lack of complete and comprehensive
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directions from either the pharmacist or the physician (Boyd et al,
1974).
There is evidence that patient interviews prior to discharge or
release from health care facilities reduced the incidence and degree of
non-compliance (Mattar et al, 1975).

The effects of instruction and

labeling on the number of medication errors were studied in a sample of
40 outpatients.

Of the total sample, 90 percent made errors and the

most frequent type of error was timing.

Educating these patients about

their medications did not significantly decrease the number of medication
errors and the more medications taken, the more likely the error (Malahy
1966).

Chubb and Winship (1974) reported medication errors were fewer

in outpatients receiving medication instructions by pharmacists.
Throughout the literature there seems to be agreement on at least one
aspect of the clinical pharmacist's role in outpatient care.

The lack

of medication compliance has allowed the pharmacist to pursue a new role
of consulting with and educating the patient in the proper use of his
medications.
The methods utilized to objectively measure the degree of com
pliance varies and investigators differ in their operational definition
of compliance.

The most frequently used technique for measuring compli

ance has been a test for detecting excretion of a prescribed medication.
Iron appearing in the stool of pregnant women was used to follow ad
herence to a ferrous sulfate regimen (Bonnar, Goldberg and Smith 1969).
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Dawson and Jamison (1971) monitored anticonvulsant blood levels and
urine samples were tested for antibiotic content by Becker, Drachman
and Kirscht (1972), in an attempt to determine degree of compliance.
Riboflavin was added to a drug preparation and monitored in the urine
as an indirect estimate of compliance with drug consumption orders
(Melmon and Morrelli 1972).
Nonchemical methods of measuring compliance such as tablet count
and patient reporting are somewhat less objective.

Tablet or liquid

medication count on return visits to the clinic and followup visits in
the patient1s home did not necessarily reflect the degree of compliance
or non-compliance (Marston 1970).
little success.

Interview techniques' have met with

Denial of missed penicillin doses was noted in 83 per

cent of the patients, 82 percent of whom were later found not to be
taking the drug as prescribed (Bergman and Werner 1963).

Six out of ten

mothers denied any failure to comply with penicillin regimens for their
children, but in all six cases no penicillin was detected in the urine
(Charney et al. 1967).
Many variables prevent direct comparison of different drug ad
ministration studies, as the criteria for determining compliance is
diverse.

Leistyna and Macauley (1966), who reported the highest rate

of cooperation, allowed a 30-percent error in the amount of medication
taken.

When up to 50 percent of the urine specimens were negative for

isoniazid. Morrow and Rabin (1966) classified their patients as noncompliant.

If 50 percent or more of the tests were positive the

patients were classified as compliant. . Non-compliance with penicillin
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prophylaxis was predicted with 90,2 percent probability by noting a
negative urine test for the antibiotic on three initial specimens
(Gordis, Markowitz and Lilienfeld 1969)»
Numerous factors have been investigated that attempt to char
acterize a compliant or non-compliant patient.

Factors such as age, sex,

socioeconomic status, education, marital status and race have been
studied but because they were not consistently reported in each study
it is difficult to draw any decisive conclusions.
The uniqueness of the pediatric patient and the special problems
of treatment described by Chudzik and Yaffe (1973) and Libert (1974)
cautioned against the indiscriminate prescribing of medications for the
young. The clinical pharmacist's involvement in pediatric care was
supported by Jusko (1972), who stressed the importance of pharmaco
kinetics in pediatric pharmacology.

The clinical significance of drug

interactions in pediatric therapy was emphasized by Chudzik and Yaffe
(1972).
A comprehensive review of the literature has revealed the need
for study of pediatric drug monitoring by a clinical pharmacist in
emergency care facilities.

In addition, this investigation studied the

influence of instruction given to the patient and/or parent by the
clinical pharmacist.

The effects of the instruction were measured by

followup interviews by the clinical pharmacist.

CHAPTER 3
DESIGN OF STUDY
Introduction
A study of a role for. the clinical, pharmacist in the treatment
of pediatric emergency care patients was conducted at the University of
Arizona Medical Center, in cooperation with the Pediatric and Emergency
Services of the hospital*

In order to utilize the emergency care facili

ties as the base for the study9 the necessary clearance was granted by
the medical staff and full approval was received from the hospital
administration and University Human Subjects Committee*
Pediatric emergency care services are provided in the emergency
room and pediatric outpatient clinic of the hospital.

All sampling and

collection of data was done in these two areas of the hospital*

Monday

through Friday pediatric emergency care patients without appointments5
who were referred to the pediatric clinic for emergency care, were
monitored by the clinical pharmacist.

The pediatric clinic was closed

on Saturdays and Sundays; therefore, during the weekends, the emergency
room served as the base for studying pediatric emergency care patients.
The same pediatric staff of physicians treated pediatric patients in the
pediatric clinic and emergency room.
The sample was limited to consenting parents of and/or pediatric
patients (Appendix A) who came to the hospital for emergency care and
14
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received one or more prescriptions from the physician upon release. .
Pediatric patients who did not receive prescriptions or who were admitted
to the hospital for inpatient care were not considered in the study.

A

random sample of 88 pediatric patients was drawn from a population of
children requesting emergency care.

Only 80 of these pediatric patients

were interviewed, monitored for drug therapy and followed up by the
clinical pharmacist seven to ten days after treatment.

One-half of the

patients were instructed by the clinical pharmacist before leaving the
hospital.

The followup interview (Appendix B) was designed to retrieve

information concerning the impact of the instruction by the clinical
pharmacist on the patients1 medication therapy.
In determining the effects of the clinical pharmacist's role in
pediatric drug monitoring and instruction the following comparisons were
made utilizing Appendix B and Appendix C.
1. The frequency with which

the clinical pharmacist provided drug

information upon request from health professionals (i.e.,
physicians, nursing staff) compared to where they might otherwise
have requested the information or not have requested it at all.
i

2. The frequency with which rational drug therapy recommended by
the clinical pharmacist was utilized compared to the frequency
with which the recommendation was not utilized by the physician.
3. The frequency with which

possible adverse drug reactions were

avoided by the intervention of the clinical pharmacist or other
.health professionals.
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4, The number of prescriptions, that were filled or remained un
filled among the instructed and uninstructed patient groups,
5, The frequency with which correct or incorrect medication ad
ministration occurred among the instructed and uninstructed
patient groups,
v

6, The frequency with which possible medication side effects were
reported to the clinical pharmacist by the instructed and uninstructed parents.
7, The various therapeutic classes of drugs prescribed for the
pediatric emergency care patients in the sample was determined.
8, The frequency with which patients and/or parents expressed favor
with the medication instruction by the clinical pharmacist.
Methodology
The sample was divided into two groups of 40 patients.

Group I

pediatric patients were instructed by the clinical pharmacist regarding
the proper administration and storage of the prescribed medication.
Group II pediatric patients were the control and did not receive
medication instructions from the clinical pharmacist.

Both groups re

ceived followup interviews seven to ten days after treatment.
Pediatric patients were alternately assigned to Group I or Group
II as they presented themselves for emergency care, provided they met
all the requirements set forth in the study.
Group I (40 pediatric patients) were managed as follows:
1.

The first portion of the initial interview between the patient
or parent and the clinical pharmacist was designed to collect

specific information concerning the medical history of the
patient and recent medication therapy.

Information collected

included the patient's name, age, sex, known previous drug re
actions and medications administered to the patient for up to
three months prior to the interview.
Based upon the initial interview, the clinical pharmacist advised
the physicians the physicians and nursing staff when drug-related
problems occurred and made recommendations for their solutions.
The clinical pharmacist recorded the number of times he was con
sulted for drug information, the type of information requested and
by whom.

The above information was tabulated on the Consult

Record (Appendix C) and was utilized to determine the over-all
contribution made by the clinical pharmacist in pediatric drug
monitoring.
Following treatment by the physician, the pediatric patient
and/or parent were given a detailed instructive interview by
the clinical pharmacist regarding the administration, storage
and precautions in the use of the medications prescribed.

The

pharmacist instructed the patient and/or parent about each
medication and also provided them with written instructions for
further clarification (Appendix D).

,

Approximately seven to ten days after treatment, a telephone or
personal followup interview was conducted by the clinical pharma
cist (Appendix B). All patients without telephones were inter
viewed at their residence or during a return appointment in the
clinic.
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The protocol for managing Group II (40 pediatric patients) was
the same except these patients did not receive any instructions from the
clinical pharmacist concerning the use of their prescribed medication.
Statistical analysis was applied to all the appropriate data
using the chi-square test of independence.

The Pirie-Hamden correction

was used for chi-square when degrees of freedom was one and expected
frequencies were less than ten (Downie and Heath 1974).

CHAPTER 4
RESULTS AND DISCUSSION OF DATA
A study was conducted in order to determine a role for the
clinical pharmacist in the treatment of pediatric emergency care patients
through drug monitoring, patient medication instruction and followup
interview.

It is estimated that 460 man hours was devoted to the study,

which began on March 22, 1975, and was concluded June 18, 1975,
A random sample of 88 pediatric patients was drawn from a popu
lation of children requesting emergency care from either the hospital?s
emergency room or pediatric clinic.

Complete data were collected on

only 80 patients as 8 of the 88 pediatric patients and/or parents did
not receive a followup interview because of unknown relocations, incor
rect telephone numbers or the inability to contact anyone at the resi
dence.

The eight pediatric patients who did not receive followup inter

views were not included in the following data.
During this study, the clinical pharmacist received 21 drugrelated questions from physicians, nurses and parents, After answering
the question, the clinical pharmacist asked the questioner where the
individual might have otherwise obtained the information.

The alternate

source of information for the 21 drug-related questions answered by the
clinical pharmacist is presented in Table 1.

The Physicians1 Desk

Reference was quoted as the alternate source of drug information for
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Table 1,

Prime and alternate source of information for drug-related
questions asked by physicians, nurses and parents.

Number of Questions Presented by Questioners
Nurses
Total
Physicians
Parents
Prime Source of Answers:
Clinical Pharmacist

14

3

4

21

Physicians' Desk Reference

5

1

-

6

Other Health Professionals

1

2

2

5

Wouldn't Have Requested
at all

3

-

2

5

Hospital Formulary

4

-

-

4

Medical Library

1

-

-

1

Alternate Source of Answers:

six of the 21 questions.

Other health professionals would have been

used five times as an alternate source and five other questions would
not have been asked if the clinical pharmacist was not present.

Of the

21 questions asked, nine involved pharmaceutics, eight pertained to
therapeutics, three concerned pharmacology and there was one drug identi
fication.

Two. of the questions, both from physicians, required medical

library research.
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The clinical pharmacist also volunteered drug information with
out request a total of 12 times, when he considered the information to
be of significant importance to physicians and nurses.

Physicians were

provided unsolicited drug information seven times and members of the
nursing staff five times.

'

.

The clinical pharmacist recommended drug therapy to the physi
cians 24 times for 24 of the 80 pediatric emergency care patients in the
study.

Table 2 represents the frequencies with which the physicians

utilized the pharmacistfs recommendations for drug therapy.

Of the 11

(45.8 percent) recommendations that were utilized by the physicians,
six were dosage recommendations, one was a drug recommendation, and four
were recommendations that were a combination of the two.

The 13 (54.2

percent) recommendations by the clinical pharmacist not utilized by the
physicians,were five recommendations concerning dosage, five concerning
drugs and three concerning both dose and drug therapy.

The clinical

pharmacist's recommendations were used more frequently as the study
progressed.
Written prescriptions errors made by the physicians were de
tected on several occasions by the clinical pharmacist and corrected by
the physician before the patient left the hospital.

The errors included

improper units of measurement, insufficient number of doses prescribed,
incomplete directions for use and the incorrect medication was pre
scribed.
The clinical pharmacist prevented five possible adverse drug
reactions.

On three occasions the clinical pharmacist recommended to
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Table 2.

The frequencies with which the physician utilized the
pharmacist’s recommendations for drug therapy.

Recommendations

Dose

Drug

Both

Total

Utilized

6 (54.67=)

1 (9.0%)

4 (36.47=)

11 (100.07=)

Not Utilized

5 (38.57=)

5 (38.57=)

3 (23.07=)

13 (100.07=)

the physicians that a smaller medication dosage of aminophylline as
advised by the manufacturer be prescribed,

A less irritating and weaker

strength ophthalmic solution was also recommended on two occasions that
may have otherwise produced adverse reactions.

Adverse reactions averted

by other health professionals was not observed,
A total of 120 medications were prescribed for the 80 pediatric
emergency care patients studied, for an average of 1*5 medications per
patient.

Table 3 illustrates the number and percent of medications

prescribed by therapeutic class for pediatric emergency care patients.
The three most commonly prescribed therapeutic classes were antibiotics,
antihistamine/decongestant combinations and antipyretics.

There were

44 oral antibiotics prescribed, accounting for 36.7 percent of the total
medications prescribed and 55.0 percent of the pediatric patients studied.
Antihistamine/decongestant combinations were prescribed 34 times, which
was 28,3 percent of the medications and 42.5 percent of the patients.

Table 3.

Combined number and percent of medications prescribed by therapeutic class for the
instructed and uninstructed pediatric population (N = 80).

Therapeutic Class

Number of
Prescriptions
(N = 120)

Percent of
Prescriptions

Percent of Patients
Receiving Prescriptions*

Antibiotics

44

36.7

55.0

Antihistamines/Decongestants

34

28.3

42.5

Antipyretics

13

10.8

16.3

Ophthalmics

9

7.5

11.3

Antiasthmatics

7

5.8

8.8

Sedatives

4

3.4

5.0

Parasiticides

3

2.5

3.8

Nose Drops

2

1.7

2.5

Otics

2

1.7

2.5

Corticosteriods

1

0.8

1.3

Estrogen Vaginal Creams

1

0.8

1.3

*■ Total percentage exceeds 100.0 percent because some patients received multiple medications.
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Antipyretics were the third most frequently prescribed medications (13
times), accounting for 10.8 percent and 16.3 percent of the pediatric
patients.
Due to the limitations of the study, only those pediatric
emergency care patients who were not admitted to the hospital and re
ceived a prescription from the physician were included in the collection
of data.

These limitations precluded the clinical pharmacist from be

coming involved in many cases of pediatric clinical toxicology, as most
of these patients were admitted.

There was one instance in which the

clinical pharmacist assisted in the, recommendations for treatment of an
antiasthmatic ingestion.
The sample of 80 pediatric patients was divided into two groups
of 40 patients.

One group was given medication instruction by the

clinical pharmacist and the other group was not instructed by the clini
cal pharmacist.
A comparison of the frequencies with which the instructed and
uninstructed pediatric patients had their prescriptions filled is pre
sented in Table 4.

Of the 66 medications prescribed in the instructed

group, 61 (92.5 percerit) were filled and five (7.5 percent) remained un
filled.

In the uninstructed group, 50 (92.6 percent) of the 54 medica

tions prescribed were filled.

There were five pediatric patients (12.5

percent in the instructed group and four (10.0 percent) in the unin
structed group who did not have one of their prescriptions filled.

Two

medications in the instructed group and one in the uninstructed group
were not filled due to a sufficient supply from a previous purchase.
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Table 4,

The frequencies with which the instructed and uninstructed
pediatric patients had their prescriptions filled.

Prescriptions .
Filled

Groups

Prescriptions
Unfilled

Instructed

61 (92.5%)

5 (7.5%)

Uninstructed

50 (92.67,)

4 (7.47,)

111 (92.57,)

9 (7.57,)

■Combined

Other prescriptions remained unfilled because of economics, the parents
felt the medication was worthless, the child's illness improved or the
pharmacy did not carry the medication,
A 2 x 2 chi-square test was made and the results showed no de
pendence of the number of prescriptions filled and instruction by the
clinical pharmacist at the .05 level.
The number of medications that were correctly or incorrectly
administered in the prescribed manner and for the specified period of
time is presented in Table 5.

In the instructed group, 57 (90.5 per

cent) of 63 medications were administered correctly, while 48 (94.1
percent) of 51 medications in the uninstructed group were taken cor*rectly.

Of the 114 medications administered, 105 (92.1 percent) were

correctly given among the two groups.

Three medications that were not

filled but administered from a previously purchased prescription were
included in the totals.
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Table 5„

Number and percent of medications correctly administered by
instructed and uninstructed patients.

Number of Medications Administered
Correctly
Incorrectly

Instructed

57 (90.5%)

6 (9.5%)

Uninstructed

48 (94.1%)

3 (5.9%)

105 (92.1%)

9 (7.9%)

Combined

Incorrectly administered medications included three medications
not given the prescribed number of times per day, four medications not
given the correct number of days and two medications were administered
with the wrong dose.
The number of pediatric patients or their parents who correctly
administered medications was also tabulated.

Table 6 shows that 72 (90.0

percent) of the patients received correctly administered medications.
There were 35 (87.5 percent) pediatric patients in the instructed group
and 37 (92.5 percent) pediatric patients in the uninstructed group who
correctly received all of their medications,
A chi-square test, using the Pirie-Hamden correction, was
applied to the data in Tables 5 and 6.

The results were not significant

at the .05 level, indicating correct medication administration was inde
pendent of medication instruction.
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Table 6,

Number and percent of instructed and uninstructed pediatric
patients or parents who correctly administered medications.

Number of Patients or Parents Who
Administered Medications
Correctly
Incorrectly
Instructed

35 (87.5%)

5 (12.5%)

Uninstructed

37 (92.5%)

3 (7.5%)

Combined

72 (90.0%)

8 (10.0%)

Table 7 represents the total number of parents who reported
possible medication side effects, based upon the judgment of the clinical
pharmacist.

Of the 80 parents in the study, 11 (13.8 percent) reported

possible medication side effects. There were two (5.0 percent) parents
reporting possible side effects among the instructed group and nine
(22.5 percent) in the uninstructed group.
/
The nine possible side effects reported by the uninstructed
group were six reports of diarrhea from ampicillin, two reports of ir
ritability and excitation from the antihistamine/decongestant combina
tions and one report of a rash from the parasiticide.

The two possible

side effects reported by the instructed group were one diarrhea from
ampicillin and one extreme eye irritation from 30 percent sulfacetamide
eye drops.
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Table 7.

Number and percent of instructed and uninstructed parents
who reported possible medication side effects.

~

Number of Parents Reporting
Possible Side Effects
Yes
No

OU

Instructed
Uninstructed

~

Combined

2 (5.0%)

38 (95.0%)

9 (22.5%)

31 (77.5%)

11 (13.8%)

69 (86.2%)

A chi-square test of independence for the instructed and unin
structed groups and the number of possible medication side effects was
calculated.

Results indicated that possible medication side effects

reported by the parents were independent of medication instruction at
the ,05 level.
During the followup interview, parents of the pediatric patients
were asked their opinion of the medication's effectiveness in relieving
their child's illness.

Medications were considered effective by 36

(90.0 percent) of the instructed parents and 29 (72.5 percent) of the
uninstructed parents (Table 8),

Combined, a positive opinion of medica

tion effectiveness was expressed by 65 (81,3 percent) parents.

There

were seven (8,7 percent) ineffective opinions expressed, one (2,5 per
cent) from the instructed group and six (15.0 percent) from the un
instructed group.

No opinion was recorded three times (7.5 percent).
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Table 8,

Number and percent of instructed and uninstructed parents'
opinions concerning medication effectiveness.

Groups

Effective

Ineffective

No Opinion

Instructed

36 (90.07=)

1 (2.57=)

3 (7.57=)

Uninstructed

29 (72.57=)

6 (15.07=)

5 (12.57=)

Combined

65 (81.07=)

7 (8.77=)

8(10.07=)

in the instructed group and five times (12,5 percent) in the uninstruct
ed group.
The basis for considering the medication to be ineffective
varied among parents.

On three occasions the child's condition became

worse clinically and had to return to the clinic for. additional treat
ment or was admitted to the hospital.

One mother reported that while

the child was on the medication, there was no improvement in his health,
but after discontinuing the medication the child became well.

No opinion

was expressed when the medication was still being given to the patient
and/or the patient had not fully recovered from the illness.
A chi-square test of independence was calculated which indicated
that reports of medication effectiveness was independent of medication
instruction by the clinical pharmacist, at the .05 level.
During the followup interview parents of the pediatric were
asked their opinion of the quality of emergency care their child received
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during treatment at the hospital (Table 9).
excellent, good, fair and poor.

Opinions were expressed as

There were 50 (62,5 percent) parents in

the sample who reported that excellent care was received by their child
ren,

Thirty-one (77,5 percent) of the instructed parents reported excel

lent care, while only 19 (47,5 percent) parents in the uninstructed
group stated the care was excellent.

Treatment rated as good was re

ported 20 (25 percent)times, with the instructed and uninstructed parents
reporting seven (17.5 percent) and 13 (32.5 percent) times respectively.
There was one (2.5 percent) fair and one (2.5 percent) poor response in
the instructed group and four (10.0 percent) fair and four (10.0 percent)
poor responses in the uninstructed group.

Table 9.

Number and percent of instructed and uninstructed parents8
opinions concerning the quality of care their child received.

Groups

Excellent

Instructed

31 (77.5%)

Uninstructed
Combined

Good

Fair

Poor

7 (17.5%)

1 (2.5%)

1 (2.5%)

19 (47.5%)

13 (32.5%)

4 (10.0%)

4 (10.0%)

50 (62.5%)

20 (25.0%)

5 (6.25%)

5 (6.25%)

•

-

■■

■

-

,
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Unfavorable opinions expressed-by the parents were accompanied
by reports of the physicians1 unprofessional appearance, poor bedside
manner, incomplete examination and the habit of prescribing expensive
medications that were ineffective.

Other complaints concerned a long

waiting period before treatment was begun and seeing a different doctor
each time the patient came to the hospital.
A chi-square test of independence was calculated and the results
indicated that the parents' favorable opinions of the quality of care
their child received was dependent on whether they were instructed or
not instructed by the clinical pharmacist.

The test was significant at

the .05 level.
Only the parents of the pediatric emergency care patients in
the instructed group were asked their opinion of the medication instruc
tion by the clinical pharmacist.

Their responses were expressed as

beneficial, nonbeneficial and no opinion (Table 10).

There were 36

(90.0 percent) beneficial responses, two (5.0 percent) nonbeneficial
opinions and two (5.0 percent) no opinions.

Table 10.

Number and percent of the instructed parents' opinions of
patient medication instruction by the clinical pharmacist
(N = 40),

Group

Beneficial

Nonbeneficial

No Opinion

Instructed

36 (90.0%)

2 (5.0%)

2 (5,0%)
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The unbeneficial and no opinion responses stated that the doctor
had explained the use of the medication and felt the pharmacist added
little to the instruction.

Beneficial responses stated the pharmacist

was more thorough with the instructions by furnishing written instruc
tions for the parent and generally provided a very useful service.
Parents in both groups were asked if they favored the service
of a clinical pharmacist even though it might mean higher costs for
medical care.

Table 11 shows that 40 (50.0 percent) of the 80 respond

ents favored the service of the clinical pharmacist.

There were 27

(67.5 percent) favorable responses in the instructed group and 13 (32.5
percent) in the uninstructed group.

Unfavorable responses totaled 26

(32.5 percent)5 nine (22.5 percent) from the instructed group and 17
(42.5 percent) from the uninstructed group.

No opinion was expressed

14 times (17.5 percent) with four (10.0 percent) coming from the in
structed group and texn (25,0 percent) from the uninstructed group.

Table 11,

Number and percent of instructed and uninstructed parents
willing to pay for the services of a clinical pharmacist.

Groups

Yes

No

Instructed

27 (67.57=)

9 (22.57=)

4 (10.07=)

Uninstructed

13 (32.57=)

17 (42.57=)

10 (25.07=)

Combined

40 (50.07=)

26 (32.57=)

14 (17.57=)

No Opinion
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Parents opposed to the extra charge for the service said it was
the physician8s responsibility and medical costs were high enough.
Parents who favored the clinical pharmacist8s service despite increased
costs expressed a feeling of candidness when speaking with the pharmacist.
They stated this enabled them to ask many more questions about their _
medications they might not otherwise have asked the physician.

They also

felt the clinical pharmacist knew more drug information than the physi
cian, especially about new drugs.

Another patient stated that the

pharmacist served as a safety check against any inadvertent errors the
physician may have committed in prescribing the medications.
A statistical analysis was conducted to test if the responses
by the parents who were willing to pay for the services of a clinical
pharmacist were independent or dependent of the medication instruction
received by the clinical pharmacist.

At the .01 level, a chi-square

test of independence showed the favorable responses were dependent upon
instruction.

CHAPTER 5
SUMMARY AND RECOMMENDATIONS
Summary
Clinical research was conducted to determine a role for the
clinical pharmacist in the treatment of pediatric emergency care patients
through drug monitoring, medication instruction and subsequent followup
interviews by the clinical pharmacist.
The study was performed in the emergency room and pediatric
outpatient clinic of a university hospital.

The clinical pharmacist

interviewed? monitored the drug therapy and performed a followup inter
view for 80 pediatric emergency care patients.

Half of these patients

also received medication instruction from the clinical pharmacist as
part of their emergency care treatment.
Upon request the clinical pharmacist answered 21 drug-related
questions from 14 physicians, three nurses and four parents.

Each

questioner was asked where the individual would have obtained the answer
if the clinical pharmacist was not present.

The first and second alter

nate sources for drug information were the Physicians1 Desk Reference
(six times) and other health professionals (five times).

Unsolicited

drug information was also provided to physicians and nurses by the
clinical pharmacist on 12 other occasions.
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The clinical pharmacist recommended drug therapy to the physi
cians 24 times for 24 different patients.

The physicians utilized 11

(45>8 percent) of the 24 recommendations, The frequency of utilization
increased as the study progressed.
The clinical pharmacist prevented five possible adverse drug re
actions by advising physicians not to prescribe potentially hazardous
doses of medications.
Of the 120 medications prescribed, 44 (36,7 percent) were anti
biotics, 34 (28,3 percent) antihistamine/decongestant combinations and
13 (10,8 percent) antipyretics.

Antibiotics were prescribed for 55,0

percent of the patients and 42,5 percent received an antihistamine/
decongestant combination.
The sample of 80 pediatric patients was divided into two groups
of 40 patients * One group was given medication instruction by the
clinical pharmacist and the other group was not instructed by the
clinical pharmacist.
The instructed pediatric patients or their parents were educated
on the proper medication administration and storage and provided written
instructions for additional clarification.

There were 61 (92.5 percent)

of 66 prescriptions filled in the instructed group and 50 (92.6 percent)
of the 54 filled in the uninstructed group.

Five (12.5 percent) and four

(10.0 percent) of the patients in the instructed and uninstructed groups
respectively did not have one of their prescriptions filled.
tration

Adminis

was correct for 57 (90,5 percent) of 63 medications in the in

structed group and 48 (94.1 percent) of 51 medications administered in
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the uninstructed group.

Patients or their parents who correctly ad

ministered medications was recorded as 35 (87,5 percent) in the instruct
ed group and 37 (92,5 percent) in the uninstructed group.

The number of

patients or their parents reporting possible medication side effects
was two (5.0 percent)in the instructed group and nine (22.5 percent)
among the uninstructed group.

Opinions of medication effectiveness was

36 (90.0 percent) positive replies in the instructed group and 29 (72,5
percent) by the uninstructed group.

A chi-square test of independence

was calculated at the .05 level and the results indicated the medication
instruction was independent of all the above-mentioned categories.
The parents were asked their opinion of the quality of care their
child received during emergency treatment at the hospital.

Excellent

emergency care was reported by 31 (77.5 percent) of the instructed
parents and 19 (47.5 percent) of the uninstructed parents.

Statistical

analysis using chi-square was calculated and the results indicated that
the opinion of parents regarding the quality of care their child received
was dependent on medication instruction at the .05 level.
Thirty-six of the 40 instructed patients or their parents thought
the clinical pharmacistfs instruction was beneficial.

The instructed

and uninstructed groups were asked if they would favor the clinical
pharmacistfs services even if the additional service might increase the
cost of medical care.

Favorable response from the instructed group

totaled 27 (67.5 percent) and 13 (32.5 percent) from the uninstructed
group,

A chi-square test of independence resulted in a significant

finding at the .01 level indicating the parentsf willingness to pay for
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the services of a clinical pharmacist was dependent on the medication
instruction by the clinical pharmacist.
In this study, the clinical pharmacist conducted medication
histories, provided drug information, recommended drug therapy, pro
vided medication instruction to the patient and followed up patients
after treatment.

Statistically, patient instruction by the clinical

pharmacist had a minimal effect on whether the medications were filled,
were administered properly, produced side effects or were thought to be
effective.

Even though these critical measurements were non-significant,

the patients or their parents who were instructed overwhelmingly favored
the clinical pharmacist6s instructions and were willing to pay for such
services.

The clinical pharmacist can provide many useful health care

services benefitting pediatric emergency care.
Recommendations
The data and findings of this study contain many positive points
concerning a role for a clinical pharmacist in the treatment of pediatric
emergency care patients.

Because the role is so extremely specialized,

it is unlikely that any health care facility could feasibly institute
such a service, Therefore, it is recommended that the role of the
clinical pharmacist described in this study be adapted to the treatment
of all patient age groups in the emergency room and/or all pediatric
patients in the pediatric outpatient clinic.
It is further recommended that the clinical pharmacist take a
thorough medication history of each pediatric patient seen in the clinic
and place the history in the patient?s outpatient record.

As a permanent
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record, the medication history may be readily available for review by
the physician in order to acquaint him with the medications previously
prescribed for the patient,
In order to provide useful drug information and make intelligent
recommendations for drug therapy of pediatric patients,it is recommended
that the clinical pharmacist keep current with the literature about the
latest in pharmacology, medicine, therapeutics and pharmaceutics.
It is recommended that following the treatment by the physician,
the clinical pharmacist thoroughly instruct the patient or parent about
proper administration and storage of the prescribed medications.

He may

also inform the patient or parent about the more common side effects
that may be elicited by the drug.

Providing written supplemental medi

cation instructions to help clarify the medication administration should
also be included.
It is recommended that the clinical pharmacist become involved
in pediatric clinical toxicology, whether it be in the emergency room or
the pediatric outpatient clinic.. Many drug toxicities and their recom
mended treatments are specific for pediatric patients.

Knowledge of

such invaluable information can be applied by the expertise of a welltrained clinical pharmacist.
The final recommendation is that the clinical pharmacist conduct
a followup interview, via the telephone or personal interview with the
patient or parent,approximately seven to ten days following treatment.
The clinical pharmacist could check on whether the prescription was
filled, properly labeled and administered and if any side effects or
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problems have occurred.

After completion of the followup interview,

the pharmacist would then report his findings to the physician responsible
for the patient's care.

This would save the physician valuable clinic

time which otherwise would be spent following up his patients.

APPENDIX A
CONSENT FORM
I, _________ ___________ , understand that I am being asked to
participate in a study of what happens when drugs are taken by pregnant
mothers or children themselves.
I understand that at this time we do not know how many (if any)
bad things happen when drugs are used by mothers or children even if we
do know a lot about the good that can happen if an illness is treated
with the right, drugs.

In order to find out how safe normal drug therapy

is, patients and children will be asked questions about themselves (such
as about age, allergies, pregnancy and delivery) and drug use (by pre
scription or not) and what happens to their children during or after
this use.

These questions will be asked by pharmacists and doctors.

Parents and patients will all be asked the same questions the
first time, but most patients will be asked questions again at least
once (in person, by phone, or by letter) after a drug has been given
either at home or in the hospital.
I understand that my medical chart and my child’s chart will be
read by the pharmacists and doctors doing this study and that information
about my child and me will be written down and kept.

I also understand

that all such information will be kept confidential and will be
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available only to my doctors and the people involved in this study.
This information will never identify me or my child by name.
I understand
formation

personally

that I myselfmay not gain anything from this in
but that by looking at this kind of information the

people doing this study may be able to find out how often (and with
which drugs) bad effects happen.

The study has been explained to me and

I have had a chance to ask any further questions I might have.
I understand
or in

that I may atany time refuse to answer questions

any other way participate inthis study and that such refusal will

in no way change my medical care.
I understand that this study will be done without charge to me
or my child.
My child also understands the study as much as possible for
his/her age and has also agreed to this.

SIGNATURE:
WITNESS:

DATE:

APPENDIX B.
PEDIATRIC EMERGENCY CARE PATIENT
FOLLOWUP INTERVIEW FORM
Patient's Name:

.

Date:

My name is Terry Rittmeyer, a graduate pharmacy student at The
University of Arizona. You may recall I recently spoke with you and
your child during treatment at The Arizona Medical Center. At this time,
I would like to ask you a few questions concerning that treatment.
1.

When did you have the prescriptions filled?
(a)_________________
(c)___________________

(b)
(d>__

Please read the labeled instructions on each container.
Incorrect)
(a)______
(c)____________
3,

Is the medication still being given at this time?
(b)____________
(d)
_______

Did you notice any unusual effects from the medications?
(a)
(c)

5.

(b)
(d)

What is your opinion of the care your child received during treatment
in the emergency room or clinic?
Excellent

6v

(Correct or

(b)_________________ :
____________
(d)
______________ _

(a).________________________
(c)
4*

.

Good

Fair

Poor

. No Opinion

Do you think the medication has been effective or ineffective in re
lieving your v„child?s illness?
Effective

Ineffective

. No Opinion
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*7,

What is your opinion of the medication instruction by the pharma
cist after treatment?
Beneficial___

8,

Not Beneficial

No Opinion____

Would you be willing to pay for such a service if it were included
in the total cost of health care?
Yes

No

No Opinion/____

^Question asked only of those patients receiving medication instructions.
THANK YOU.

APPENDIX C
PHARMACY/PHARMACOLOGY CONSULT RECORD
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ADM DATE

PATIENT NO.

NAME:

ADVERSE REACTION (AR) OR RECOMMENDATIONS FOR THERAPY (RT)
Adverse Reaction-Avoided by, contact with Rph
011 definite
012 probable
013 doubtful

Occurred
021 definite
022 probable
023 doubtful

Recommendations for Therapy-Made by RPh and advice taken by physician
061 dose
062 drug
063 both

Brought to attention by RPh
031 definite
032 probable
033 doubtful

Information Only
040

Other
050

Made by RPh and advice not taken by physician
071 dose
072 drug
073 both

&

APPENDIX D

I

PEDIATRIC EMERGENCY CARE PATIENT
MEDICATION INSTRUCTION INTERVIEW FORM

Patient's Name:_______

1.

Date:

Medication identified by name and purpose.
(b)
(a)__________ ______________
( c ) _ _ _ _ ________________ (d).______

2.

Physician's directions for use explained (dose and admin.)
(a)________________________
(b)_________________
(c) ___________________________ (d)____________________

3.

Proper storage instructions.
(a)
________ ;
________________(bX
(c)______ ;
________
;
_____
(d)_

4.

Precautions (i.e., side effects, drug/food interaction).
_____________ (b)___________________
(a)_____________ ;
(c)___________________________ (d)
_______________

Patient's Copy of. Instructions:
Drug Name
a)________ .

Special Instructions
__________

______________ __

_____

»
c)______________________________

d)

____ ________________

^

.
_______ ___________ _

46

REFERENCES
Allen, Robert J. and Fred M. Eckel. nThe Pharmacist?s Role in a HospitalBased Outpatient Clinic." Drug Intelligence and Clinical Pharma
cy, 6:278-284, August 1972.
Anderson, Philip 0. and David A. Taryle. "Pharmacist Management of Ambu
latory Patients Using Formalized Standards of Care." American
Journal of Hospital Pharmacy, 31:254-257, March 1974.
Becker, Marshall H., Robert H. Drachman, and John P. Kirscht. "Pre
dicting Mother's Compliance with Pediatric Medical Regimens."
The Journal of Pediatrics, 81:843-854, October 1972.
Bergman, Abraham B. and Richard J. Werner. "Failure of Children to
Receive Penicillin by Mouth." New England Journal of Medicine,
268:1334-1338, June 1963.
Bonnar, John, A. Goldberg, and Jacqueline A. Smith. "Do Pregnant Women
Take Their Iron?" Lancet, 1:457-458, March 1969.
Boyd, James R., Tim R. Covington, Walter F. Stanaszek, and R. Timothy
Coussons. "Drug Defaulting. Part II: Analysis of Non-compliance
Patterns." American Journal of Hospital Pharmacy, 31:485-491,
May 1974.
Charney, Evan, Rufus Bynum, Donald Eldridge, Donald Frank, James B.
MacWhinney, Neal McNab, Albert Sheiner, Edwin Sumpter, and Howard
Iker. "How Well Do Patients Take Oral Penicillin?" Pediatrics,
40:188-195, August 1967.
Chubb, James M. and Henry W. Winship. "The Pharmacist's Role in Pre
venting Medication Errors Made by Cardiac and Hyperlipoproteinemic Outpatients." Drug Intelligence and Clinical Pharmacy,
8:430-436, July 1974.
Chudzik, Gregory M. and Sumner J. Yaffe. "Drug Interaction: An Important
Consideration for Rational Pediatric Therapy." Pediatric Clinics
of North America, 19:131-140, February 1972.
Chudzik, Gergory M. and Sumner J. Yaffe. "Introduction to the Special
Problem of Pediatric Drug Therapy." Drug Therapy, 3:17-18,
23-25, July 1973.

47

48
Daviss Milton*
"Variations in Patient Compliance with Doctor’s
Orders," Journal of Medical Education, 41:1037-1048,
November 1966.
Dawson, K. P. and A, Jamieson, "Value of Blood Phenytoin Estimation in
Management of Childhood Epilepsy," Archives of Disease in
Childhood, 46:386-388, June 1971,
Downie, Nprville Morgan and R. W, Heath, Basic Statistical Methods,
New York: Harper and Row Publishers, Inc., 1974, pp. 197-199.
Elling, Ray, Ruth Whittemore, and Morris Green. "Patient Participation
in a Pediatric-Program," Journal of Health and Human Behavior,
1:183-189, January 1960.
Ellinoy, Brian J., John F. Mays, Paul V. McSherry, and Lawrence C.
Rosenthal. "A Pharmacy Outpatient Monitoring Program Providing
Primary Medical Care to Selected -Patients." American Journal
of Hospital Pharmacy, 30:593-598, July 1973.
Francke, Donald. "The Pharmacist’s Outpatient Role."
and Clinical Pharmacy, 6:277, August 1972.

Drug Intelligence

Gordis, Leon, Milton Markowitz, and Abraham Lilienfeld. "The Inaccuracy
in Using Interviews to Estimate Patient Reliability in Taking
Medications at Home," Medical Care, 7:49-54, January-February
1969.
Hernandez, Luis and Jane Boutet. "Outpatients Get Better Service,"
Hospitals, 46:81-85, January 1972.
Ivey, Marianne F. "Pharmacist in the Care of Ambulatory Mental Health
Patients." American Journal of Hospital Pharmacy, 30:599-602,
July 1973.
Jick, Hershel, Ollis Miettinen, Samuel Shapiro, George P. Lewis, Victor
Siskind, and Dennis Slone. "Comprehensive Drug Surveillance."
Journal of the American Medical Association, 213:117-129,
August 1970.
Juhl, Randy P., Paul J. Perry, G. Joseph Norwood, and Robert L. Martin.
"The Family Practitioner-Clinical Pharmacist Group Practice."
Drug Intelligence and Clinical Pharmacy, 8:572-575, October 1974.
Jusko, William J. "Pharmacokinetic Principles in Pediatric Pharmacology,"
Pediatric Clinic of North America, 19:81-99, February 1972.

49
Kahn, Lawrence5 Mary Anderson, and Gerald T, Perkoff, "Patients* Per
ceptions and Uses of a Pediatric Emergency Room." Social Science
and Medicine9 7:155-160, February 1973.
Klotz, Roger, "Pediatric Outpatient Pharmacy Services."
Pharmacy, 7:390-392, November 1972.

Hospital

Lawson, David H., Samuel Shapiro, Dennis Slone, and Hershel Jick.
"Drug Surveillance: Problems and Challenges." Pediatric Clinics
of North America, 19:117-129, February 1972.
Leistyna, Joseph A. and John C. Macauley, . "Therapy of Streptocccocal.
Infections." American Journal of Diseases of Children, 111:22-26,
January 1966.
Lesshafft, Charles T. "Exploration of Pharmacist Role in Outpatient
Clinic," Journal American Pharmaceutical Association, 10:205-209,
April 1970.
Levin, Robert H. "Clinical Pharmacy Practice in a Pediatric Clinic."
Drug Intelligence and Clinical Pharmacy, 6:171-176, May 1972.
Libert, Irene. "Precautions in Pediatric Drug Therapy,"
4:86-91, August 1974.

Drug Therapy,

Malahy, Bernadine. "The Effect of Instruction and Labeling in the
Number of Medication Errors Made by Patients at Home." American
Journal of Hospital Pharmacy, 23:283-292, June 1966.
Marston, Mary-Vesta.
Literature."

"Compliance with Medical Regimens: A Review of the
Nursing Research, 19:312-323, July-August 1970.

Masaki, Beverly Wong. "0-t-c Drugs and the Pediatric Patient," Journal
of the American Pharmaceutical Association, 15:239-246, May 1975.
.Mattar,. Mary E ., James Markello, and Sumner J. Yaffe. "Pharmaceutic
Factors Affecting Pediatric Compliance," Pediatrics, 55:101-108,
January 1975.
Mattel, Thomas J,, James Balmer, Lawrence Corbin, and Sister M. Gonzales
Duffy. "Hypertension: A Model for Pharmacy Involvement."
American Journal of Hospital Pharmacy, 30:683-686, August 1973,
McCarron, Margaret, "An Approach to Clinical Pharmacy." Drug Intelli
gence and Clinical Pharmacy, 9:12-16, January 1975,
McLeod, Don and Robert J. Allen. "Hospital and Clinical Pharmacy
Principles Applied to Community Health Care." American Journal
of Hospital Pharmacy, 27:390-394, May 1970.

50
Melmon, Kenneth and Howard F. Morrelli. Clinical Pharmacology.
New York: Macmillan Publishing Co., 1972, pp. 555-557.
Morrow, Richard and David Rabin. "Reliability in Self-medication with
Isoniazid." Clinical Research, 14:362, April 1966.
Neikirk, William J. "Ambulatory Pediatrics: A Community Effort."
Virginia Medical Monthly, 97:631-634, October 1970.
Roghmann, Klaus J. and Robert J. Haggerty. "Measuring the Use of Health
Services by Household Interviews: A Comparison of Procedures
Used in Three Child Health Surveys." International Journal of
Epidemiology, 3:71-81, March 1974.
Torrens, Paul and Donna G. Yedvab.
44:71-73, December 1966.

"Outpatient Care."

Hospital Topics,

Wilson, John T. "Compliance with Instructions in the Evaluation of
Therapeutic Efficacy." Clinical Pediatrics, 12:333-340,
June 1973.

