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ABSTRACT

A drug compliance and surveillance study was conducted with 80 

pediatric outpatient clinic patients. The purpose of this study was to 

determine if adequate medication and adverse drug reaction histories 

were being recorded, to measure compliance to and efficacy of the pre

scribed regimen and to determine if the pharmacist could influence 

patients in these areas. The number of medications used by the, patients 

in the six months prior to their clinic visit was 433; of these, only 

198 were in the medical records. The patients had experienced 20 adverse 

drug reactions in the past; only eight of these were in the medical 

records.

The sample was divided into two equal size groups. One group 

was given medication instructions by the clinical pharmacist to familiar

ise them with the medications ordered.

Results indicated that the pharmacist had no significant influ

ence on any aspect of compliance. The pharmacist had significant in

fluence on how patients felt about the efficacy of their medications and 

in the area of adverse drug reactions.

Four recommendations were made. Among these were that the 

pharmacist take a thorough medication and adverse drug reaction history, 

provide medication instructions and followup interviews.

vii



CHAPTER 1

INTRODUCTION

A rapid expansion in the search for, and the development of, 

pharmacologically active agents began during World War II and has ad

vanced over the past 30 years* As a result, a large number of potent 

drugs have been introduced into the drug market. This has been called 

11 The Drug Explosion" by Mode 11 (1961, pp, 1-7.) e- During the same period 

of time, diagnostics have attained a sophisticated scientific state, but 

the progress in therapeutics has fallen behind that of diagnostics* The 

choice of drugs by the physician often rests on impression, sentiment and 

the pharmaceutical manufacturer1s advertising (Melraon and Morrelli 1972)c

Pediatric physicians are at an even greater disadvantage than 

physicians treating adults with regard to obtaining reliable drug in

formation (Shirkey 1970), Researchers are loath to undertake testing in 

the pediatric age group (Lockhart 1971)* Shirkey (1972) stated that the 

academic community, the pharmaceutical industry and the Food and Drug 

Administration have failed to meet the vital challenges of clinical 

trials and clinical evaluation offered them in the area of pediatric 

therapeutics. The great need for information regarding the effects of 

drugs, old and new, especially on young children, can only be met by 

carefully controlled studies. The design, recording, and reporting of 

such studies would be in the public interest (Lockhart 1971),



The development of effective drugs, which do not require 

hospitalization for their use, has led to more responsibility being 

placed on the patient for his own care (Marston 1970). However, tthe 

effectiveness of medications is often negated by failure of patients to 

use these drugs as instructed (Moulding 1973). Davis (1966) estimated 

noncompliance with regard to instructions, in both adults and children, 

to be about 30 to 35 percent. Marston (1970) reported a range of non- 

compliance of 14 to 100 percent in studies covering all age groups. 

Matter, Markello and Yaffe (1975) reported a range of 11 to 82 percent 

noncompliance by parents of pediatric patients. They also found that 

pharmacists can assist in increasing compliance of children taking anti

biotics.

The new discipline of clinical pharmacology has developed to 

fill the gap in the knowledge of therapeutics. The clinical pharma

cologist, a physician, is a specialist in the scientific study of drugs 

in man. However, the effectiveness of the clinical pharmacologist has 

not reached its maximum potential due to a shortage of physicians trained 

in this discipline. One solution to the problem would be to use the 

clinical pharmacist to extend the programs of the clinical pharmacologist 

(Francke 1972).

Current graduate and undergraduate educational programs in 

colleges of pharmacy are stressing therapeutics and clinical awareness 

(Csaky 1973). Pharmacists are better prepared to function in the clini

cal setting by participating in drug surveillance programs (Lawson, 

Shapiro, Slone and Jick.1972).
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aiding the clinical pharmacologist in dissemination of drug information 

(Francke 1972) and increasing drug compliance in the pediatric age group 

(Mattar et al, 1975).

Purpose

The purpose of this study was twofold. The first purpose was to 

determine medication related practices of prescribing physicians and 

other health care professionals in a pediatric outpatient clinic. A 

drug surveillance technique utilizing patient interviews was used to 

demonstrate:
1. The characteristics of the type of patient seen in the pediatric 

outpatient clinic,

2. The;reliability of other health care professionals to obtain an 

accurate medication history.

3. The reliability of other health care professionals to obtain an 

accurate history of previous drug allergies and/or previous 

adverse drug reactions.

4. The types of diseases most commonly seen in pediatric outpatients, 

who received orders for drugs to take at hime, and how these 

conditions were treated.

The second purpose was to measure compliance to and efficacy of 

the physician ordered medication regimen for pediatric outpatients, and 

if the clinical; pharmacist did influence patients in these areas as 

demonstrated by the following:

1, Comparing compliance of the patients or their parent/guardians 

who received medication.interviews with those who did not*



2, Comparing the number of patients or their parent/guardians who

felt that the medication interview by the clinical pharmacist

influenced them to acquire the medication ordered with those who 

did not,

3, The degree to which the patients or their parent/guardians felt

that the prescribed drug therapy was of value,

4, The degree to which the patients or their parent/guardians felt

that an adverse drug reaction was experienced as a result of the 

medication ordered.

Assumption

It was assumed that the responses of the patients or their 

parent/guardians to questions were truthful to the best of their know

ledge.

Limitations

This study had four limitations. First5 only those patients who 
were seen at The University of Arizona Medical Center Pediatric Out

patient Clinic and had consented to drug surveillance were studied.

Second, the patient population was limited to pediatric outpa

tients whose visit to the clinic resulted in drug therapy being ordered 

for the patient to take at home.

Third, both regularly scheduled pediatric clinic outpatients and 

those who called for same day appointments were studied. This study did 

not include emergency room patients referred to the pediatric clinic.



Fourth, any conclusions reached by this study applied only to 

the patients seen at The University of Arizona Medical Center Pediatric 

Outpatient Clinic,

Definitions

1, Adverse Drug Reaction, An adverse drug reaction means any un

intended or undesired consequence of drug therapy,

2, Clinical Pharmacist, The clinical pharmacist is a pharmacist 

who has training and experience in drug safety, drug effective

ness and therapeutics beyond that usually associated with a 

bachelor's degree,

3, Compliance, Compliance means that the patient or his parent/ 

guardian has acquired the drug ordered by his physician and has 

attempted, in the opinion of the clinical pharmacist, to follow 

the physician's directions,

4, Drug Surveillance, Drug surveillance means that the desirable 

and undesirable effects of drugs are to be detected through the 

prospective collection of data from the patient or the parent/ 

guardian. The data to be obtained will include demographic 

data, drug intake history, adverse drug reaction history and 

health history. Drug surveillance and drug monitoring will be 

used synonymously for the purpose of this study,

5, Drug Surveillance Interview, Drug surveillance interview means 

the initial interview with all patients or their parent/guardians 

in the study concerning the patient's age and sex, drugs used by 

the patients in the past six months and any adverse drug react
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the patients in the past six months and any adverse drug re

actions experienced previously,

6, Drug Therapy, Drug therapy means the treatment of a disease or

other disorder with drugs. Both drugs which require a prescrip

tion and those which do not are used in drug therapy* Any order 

for a drug, written or oral, will be considered an order for 

drug therapy,

7, Medication Interview, The medication interview, is an interview

which takes place after the patient has been seen by a physician 

but before the patient leaves the clinic. All of the drugs the 

patient is currently receiving are reviewed with the patient or 

the parent/guardian by the clinical pharmacist at this time*

8, Followup Interview, Followup interview means a telephone' inter

view to the patient’s home, or if the family does not have a 

telephone, a personal interview at the home or in the clinic if 

the patient returns for a medical followup,

9, Pediatric Patient. Pediatric patient means a patient 16 years

of age or under,

10. Prescription Drug. A prescription drug means a drug which by

Federal Law may be dispensed only on the order of a physician, 

dentist, or other legally designated health care professionals* 

Drugs not in this category are non-prescription drugs.



CHAPTER 2

RELATED LITERATURE

A review of Index Medicus, International Pharmaceutical Ab

stracts  ̂ and Science Citation Index revealed very few articles on the 

relationship between the clinical pharmacist and the pediatrician. 

However, there are numerous references on the many and varied facets of 

clinical pharmacy practice and drug surveillance. According to the 

literature, the primary function of pharmacists working in pediatric 

clinics has been drug dispensing. There was a distinct lack of articles 

dealing with pediatric clinical pharmacy.

A massive proliferation of pharmaceuticals started during World 

War II and has continued to this day. The practicing physicians must 

choose from thousands of new drugs (Melmon and Morrelli 1972). The cur-> 

rent United States drug market includes over 7,200 drug and drug combina

tion products (American Medical Association 1971). Fifteen years ago,. 

when over one-half of all practicing physicians received their thera

peutic training, 70 percent of these drugs were either unknown or un

available (Melmon and Morrelli 1972). New drugs continue to be introduced 

each year. „

Melmon and Morrelli (1972) stated that the physicians* medical 

education has rarely prepared them to critically approach therapy.

Often in their busy practices they have not felt it necessary or possible

7



to thoroughly research therapeutic decisions. This does not mean that 

physicians are basically careless, irrational or ignorant but rather, 

that the thoughtless and wide use of drugs is related to the gap that 

exists between pharmacology and therapeutics. Physicians have depended 

on the pharmaceutical industry to fill the gap with drug advertising, 

which is often biased and misleading,

Melmon and Morrelli (1972) have stated that many physicians are 

generally poor therapists because diagnosis was given excessive emphasis 

over therapeutics in their training. The resultant poor therapy includes 

toxic reactions to drugs, therapy failures and even exacerbation of the 

condition being treated. Although a large amount of pharmacological 

knowledge about the action of drugs in adults has been generated in the 

past 30 years, therapeutics requires the application of this information 

to disease induced problems in patients. Major improvements in disease 

management and decreases in morbidity, mortality.and drug toxicity are 

possible as more information is applied to the clinical scene.

The teaching of therapeutics and the supervision and conduct of 

clinical drug trials are key features of the clinical pharmacologistfs 

role (Melmon and Morrelli 1972), Shirkey (1972) surveyed United States 

medical schools in 1970 and found that 36 clinical pharmacology programs 

were in operation. However, he found that only 11 pediatric departments 

offered fellowship training in pharmacology. There has been an increas

ing demand over the past 20 years for clinical pharmacologists but 
relatively few have become available (Wardell 1974),
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Francke (1972) has proposed that the clinical pharmacist be used 

in support of the clinical pharmacologist to maximize his efforts. The 

clinical pharmacist with his increased education and training could be 

used as an applied pharmacologist to assist the clinical pharmacologist 

in research, selection of drug regimens and adverse drug reaction report

ing. In addition, the pharmacist can be more effective in his dealings 

with physicians if he is supported by the clinical pharmacologist.

The pediatrician faces a dilemma when he prescribes drugs for 

children. He cannot base his choice of drugs or dosage on the assumption 

that children are just "little people" (Lockhart 1971, p. 6). Our 

society prohibits the use of healthy volunteers in the pediatric age 

range. The differences in pharmacology between normal adult volunteers 

and ill adults is often striking. However, the contrast between normal 

adults and ill children introduces even more important pharmacological 

problems (Shirkey 1972). Although drugs should be clinically tested in 

children in order to obtain information about drug action, researchers 

are often hesitant to carry out these studies. The testing of drugs in 

children in the United States is difficult to do and often difficult to 

report. Experimentation and clinical research in children, even the use 

of a placebo, is offensive to the public (Lockhart 1971).

The resulting lack of information about the safety and effective

ness of the use of drugs in children is reflected in the labeling. Food 

and Drug Administration approved labeling contains such phrases, as "a 

dosage for infants has not been established" or "the safety and efficacy 

of this drug in children under 12 has not been established (Lockhart
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1971, pp, 6-9), The result is that children are denied the use of many 

potentially valuable drugs and thus have become "therapeutic orphans" 

(Shirkey 1972).

The actions and adverse effects of drugs are not constant. They 

may vary not only from person to person but also in the same person.

This phenomenon is particularly true in children. Absorption, distribu

tion, metabolism and excretion change as the child grows and develops. 

Thus drug-patient-disease interactions vary from fetus to the adult 

(Chudzik and Yaffe 1973). The danger in ignoring the above special con

siderations may result in a lack of therapeutic response or an increase 

in severe drug induced reactions (Masaki 1975). The often unpredictable 

effects of drugs on children require that drug testing in pediatrics be 

done. The anticipated benefit to children who may become ill in the 

future will not justify the testing of drugs in healthy children. The 

great need for information regarding the effects of drugs in children 

can be met by carefully conducted tests of drugs in ill children who may 

be expected to benefit from administration of the drug. To conduct such 

studies is in the interest of all concerned, especially children. This 

type of testing is in the realm of the clinical pharmacologist and his 

staff (Lockhart 1971),

The effectiveness of even the best therapeutic regimen is negated 

if the patient fails to take the prescribed drugs. Patient behavior 

varies from those who take their drugs faithfully to those who take 

medications irregularly or not at all (Moulding 1973). Noncompliance by 

outpatients is a public health problem of great significance (Boyd et.al.



1974). Noncompliance has probably been a problem in medical practice 

for centuries5 but its prevalence was not recognized until the emergence 
of effective and specific drug therapy in the latter half of the 20th 
century. When specific therapy is teamed with accurate diagnosis, non- 

compliance of patients taking medications at home becomes readily 

apparent as a treatment failure (Sharpe and Mikea1 1974).

In one of the earliest reports on noncompliant behavior,

Jenkins (1954) found that his "average patient" took only about one-half 

of the doses prescribed. • This study was very limited but the findings 

are not inconsistent with subsequent studies (Francis, Korsch and Morris 

1969; Haggerty and Roghmann 1972; Boyd et al. 1974).

Marston (1970) reviewed many studies on compliance in the litera

ture with wide variation in noncompliant behavior. She cautioned about 

comparison of compliance rates from different studies because of the 

disparity in definition, method and lack of an objective means of measure 

ment.

Few substantial relationships have been.noted between demographic 

variables and compliance. Factors such as age, sex, socioeconomic status 

education, religion, marital status and race when closely examined do 

not correlate well with compliance (Francis et al. 1969, Marston 1970, 

Haggerty and Roghmann 1972, Sharpe and Mikeal 1974, Stimson 1974). , How

ever, it has been shown.that increasing the number of daily doses has a 

negative effect on compliance (Boyd et al. 1974),

Canada and lazzetta (1974) showed that patientsf compliance was 

increased with patient instruction taking place at each prescription
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filling or refilling, Liberman (1972) has shown that calendar sheets, 

which provided space for the patient to check off every dose, increased 

drug compliance. Matter et al. (1975) have shown that compliance with 

antibiotic regimens can be increased in pediatric patients. In this 

study, hospital pharmacists were used to give both verbal and written 

instructions for the drugs dispensed. Calibrated measuring devices and 

calendars to record doses taken were also.provided in this study.

Therefore, there is a need to study drug surveillance and com

pliance in a pediatric outpatient clinic.



CHAPTER 3

DESIGN OF THE STUDY.

Introduction

This study was conducted in the pediatric outpatient clinic of 

The University of Arizona Medical Center» The pediatric outpatient 

clinic was staffed with five staff pediatriciansv one pediatric resi

dent, three interns, five medical students and four nurses. The popula

tion sample consisted of 80 pediatric outpatients whose parent/guardians 

had consented to participate in the study* Patients were not included 

in this study unless drug therapy was prescribed for them as a result 

of their present clinic visit. Data were gathered by the researcher 

hereafter referred to as the clinical pharmacist.

Methodology

Drug surveillance was initiated on each pediatric outpatient who 

had received a physician8 s order for medication to be taken at home after 

permission was obtained from his parent/guardian (Appendix A), The 

clinical pharmacist interviewed the pediatric outpatient or parent/ 

guardian immediately after the patient was seen by the medical staff. 

Demographic data, drug intake history, adverse drug reaction history 

and history of current medical condition were taken at this time 

(Appendices B and C),

13



The sample size of 80 pediatric outpatients was divided into 

two groups of 40» In addition to the drug surveillance interview/ the 

pediatric outpatients and parent/guardians in the first group received 

a medication interview with the clinical pharmacist and was called the 

instructed group„ The second group served as the control with no medi

cation interview and was called the uninstructed group. The medication 

interview consisted of a detailed review of all the drugs in the patient5 s 
new drug therapy plan. A record of all drug orders, both written and 

oral, was made on a five by eight index card (Appendix D). This card 

listed the following information about the drug: the name of the drug 

(generic or brand) as ordered by the physician, the strength, physical 

appearance (if known), a brief description of the use of the drug and 

the directions for use as ordered by the physician. One copy of the card 

was given to the patient. The other copy was retained by the clinical 

pharmacist for reference.

All pediatric outpatients or their parent/guardians received a 

followup interview. All persons so contacted were asked a series of 

questions (Appendix E) about the drugs that were ordered for home use. 

These questions were designed to discover if the drugs ordered by the 

physician were acquired; if the pediatric outpatient took the drugs as 

the physician directed; if any adverse drug reactions occurred; and, if 

medication interviews by the clinical pharmacist influenced the patient 

or his parent/guardian to acquire the medication ordered. Patients 

were contacted seven to ten days after their clinic visit.



To measure medication-related practices of prescribing physicians 
and other health care professionals in the pediatric outpatient clinic, 
drug surveillance was utilized. Comparisons included the following:.

. 1, The frequency with which the patients or their parent/guardians

reported that the patient had used drugs not recorded in the 

chart,

2, The frequency with which the patients or their parent/guardians 

reported adverse drug reactions which were not recorded in the 

chart,

3. The frequency with which the patients or their parent/guardians 

reported drug reactions recorded in the chart.

To measure compliance, efficacy of the physicians* ordered medi

cation regimen for the pediatric outpatients and the influence of the 

clinical pharmacist in these areas, comparisons were:

1, The frequency with which the patients or their parent/guardians 

in the instructed and uninstructed groups acquired the medica

tions ordered by the physician,

2, The frequency with which the patients or their parent/guardians 

in the instructed group felt that the medication interview with 

the clinical pharmacist influenced them to acquire the 

medications ordered by the physician,

3, The frequency with which patients or their parent/guardians in 

the instructed or uninstructed groups felt that the medications 

ordered were of value.
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4. The frequency with which the patients or their parent/guardians 

in the instructed or uninstructed groups felt that the patient 

had experienced an adverse drug reaction from the medications 

ordered as a result of their clinic visit*

5* The frequency with which patients or their parent/guardians in 

the instructed group expressed a desire for the medication 

interview with a clinical pharmacist to continue*

The data were tabulated to describe the characteristics of 

the outpatients seen, the types of diseases treated, and the types of 

drugs used in the sample.

Statistical analysis was applied to all the appropriate data 

using chi-square test of independence. When the degrees of freedom 

equals one,and any expected frequency is small, less than ten, a chi- 

square computed for this data is likely to be an overestimate and may 

lead to erroneous conclusions. To compensate for this possible over

estimation, the Pirie-Hamden correction formula was used (Downie and 

Heath 1974)* When the expected cell frequency is below five, caution 

should be used in interpreting a significant chi-square*



CHAPTER 4

RESULTS AND DISCUSSION

A drug surveillance and compliance study was conducted in the 

pediatric outpatient clinic of The Arizona Medical Center Hospital* 

Prescribing practices of physicians in a general pediatric clinic were 

monitored to measure compliance to and efficacy of prescribed medica

tion regimens. This study, which began on May 30, 1975, concluded 

July 18, 1975,

Drug surveillance was initiated on 88 patients whose parent/ 
guardians had consented to the study and were seen at the clinic bn an 

appointment basis. Only patients whose visit to the clinic resulted in 

drug therapy to be used at home were studied. Patients and their parent/ 

guardians were not alerted to a followup interview after leaving the 

clinic. Telephone numbers and addresses were obtained from the pa

tients* medical records. Eight patients were eliminated because either 

telephone numbers or addresses, or both, listed in the patients8 records 
were inaccurate. The drug surveillance and compliance study was coim- 

pieted on the remaining 80 patients. Of the 80 patients studied, 51 

were boys and 29 were girls. The median age of the patients was 27,5 

months.

Table 1 shows that a review of the medical records of the 80 
pediatric patients revealed that 198 medications were listed as having

. 17 .



Table 1. Number of prescription and non-prescription medications used by therapeutic uses dur
ing the six months prior to the current clinic appointment.as determined from the pa
tients' medical records and the number of additional medications used as obtained from 
patient interviews (N = 433).

Medications Recorded Medications not record-
Therapeutic Use in Medical Record______ ed in Medical Record

p* NP** . P* NP*

Fever/Pain/Arthritis 2 32 0 62 96
Cough/Golds. 9 18 O' 23 50
Topical/Diaper Rash 6 3 2 39 50
Vitamins/Flouride 0 1 1 45 47
Laxatives/Antidiarrhea 0 1 0 36 37
Antibacterials 31 0 5 0 36
Asthma 25 0 0 . 0 25
Eye/Ear/Nose Drops, Sprays 8 7 0 9 24
Decongestants 10 8 0 0 18
Anticonvulsants 11 0 0 0 11
Steroids 11 0 0 0 11
Others 0 2 3 1 6
Colic Spasm Medications 0 1 0 4 5
Nausea/Vomiting Medications 1 2 0 2 5
Anemia Medications/iron 0 3 0 1 4
Agitation/Tranquilizers 1 0 1 0 2
Allergies 1 0 1 o- 2
Antiworm/Parasites 2 0 0 0 2
Enuresis 1 0 0 0 1
Hyperactivity 1 / 0 0 0 1

Totals 120 (60.6%) 78 (39.4%) 13 (5.5%) 222 (94.5%) 433
* P = Prescription. ** NP = Non-Prescription.



been used during the six months preceding the current clinic visit. Of 

these medications9 120 (60.6 percent) were prescription medications and 
78 (39.4 percent) were nonprescription medications. The patients or 

their parent/guardians reported that the patients used an additional 

235 medications during this time which were not recorded in the medical 

records. Of these 235 unrecorded medications9 13 (5.5 percent) were 
prescription medications and 222 (94.5 percent) were nonprescription 
medications. Of the total 433 medications reportedly used by the 80 

patients in the six months prior to the current clinic visit, 133 (30.7 

percent) were prescription and 300 (69.3 percent) were nonprescription 

medications. However, the patients or their parent/guardians did not 

report 29 of the medications that had been recorded in their medical 

records.

The major classifications of medications reportedly used by the 

patients in the sample were 96 (22.2 percent) fever/pain/arthritic 
preparations, 50 (11.5 percent) cough and cold preparations, 50 topical/ 

diaper rash preparations and 47 (10.8 percent) vitamin/flouride prepara
tions.

A review of the 80 pediatric patients* medical records revealed 

that eight adverse drug reactions were listed. Three (37.5 percent) of 

these were penicillin reactions (Table 2). All eight of the adverse 

drug reactions recorded in the patients* medical records were known to 

and reported by the patients or their parent/guardians. In addition, 

the patients reported another 12 adverse drug reactions including three 
penicillin reactions and one anaphylaxis.



Table 2. Number and types of adverse drug reactions determined from the patients' medical
. records and the number of additional adverse drug reactions as obtained from patient 
interviews (N = 20).

Medication Adverse Drug 
Reaction Reported

Recorded
in
Medical
Record

Additional
from
Interview

Combined
Reactions

Penicillin Rash 3 3 1 6
Ampicillin Rash 1 1 2
Aarane Wheezing ■ 1 0
Actifed Hyperactive 0 1 1
Ampicillin Diarrhea 0 1 1
Aspirin Hyperactive 0 1
Contac Rash 0 1 1
Decadron Cushings Syndrome 1 0
Mycolog Rash 1 0 1
Polio Injection Anaphylaxis 0 1 1
Polymagma Vomiting 0 1
St, Joseph Cold Tablet Fatigue 0 1
Sulfonamides Stevens Johnson 1 o
Triaminic Syndrome . Dilated Pupils/ 0'Hyperactivity 1 1
Total 00 4> O S 12 (60.0%) 20 (100%)
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The 80 patients had 85 medical conditions for which medications 

were ordered. Of these conditions, 18 (21,1 percent) were otitis media, 

ten (11.7 percent) were rashes, six (7.0 percent) were allergies and six 
(7.0 percent) were asthmatic (Table 3). No patients received medication 

orders for more than two conditions.

A total of 140 medications were ordered for the 80 pediatric 

patients studied. The three most common medication categories were 

orders for 42 (30.0 percent) antihistamines and decongestants, 30 (21.4 

percent) anti-infectives and ten (7.5 percent) topical steroids 

(Table 4).

The sample of 80 patients.was randomly divided into two groups 

of 40 each. Prior to leaving the clinic, the first group was given a 

medication interview which consisted of oral and written instructions 

stating the name, physical appearance, use and dosage schedule for each 

new drug ordered. This first group was called the instructed group.

The second group received no instructions and was called the uninstructed 

group.

A followup interview with each of the patients or parent/guardians 

in both groups showed that the instructed group acquired 59 (95,1 percent) 
of the medications ordered failed to acquire three (4.9 percent; see 

Table 5). The uninstructed group acquired 75 (96.2 percent) of the 

ordered drugs and failed to acquire three (3.8 percent). Of the 140 

drugs ordered for both groups combined, 134 (95,7 percent) were acquired 

and six (4,3 percent) were not acquired. No patient or their parent/ 

guardians failed to acquire more than one of the medications ordered.
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Table 3. Number and percent of medical conditions for which medications 
were prescribed for pediatric outpatients (N = 85).

Categories Number Percent

Otitis Media 18 21.2
Rash 10 11.8
Allergy . 6 7.0
Asthma 6 7.0
Eye Infections .5 5.8
Seizures 5 5.8
Upper Respiratory Infections 5 5.8
Abdominal Pain 4 4.7
Abscess 4 4.7
Urinary Tract Infections 4 4.7
Serous Otitis 4 4.7
Oral Lesions 3 3.6
Infected Burns 2 2.4
Iron Deficiency Anemia 1.2
Back Pain 1.2
Diabetes Insipidus 1 1.2
Eczema 1.2
Enuresis 1.2
Idiopathic Thrombocytopenia Purpura 1.2
Lymphadenitis , 1 1.2
Nose Bleeds 1.2
Parasites 1 1.2
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Table 4, Number and percent of medications ordered by therapeutic class 
for the sample of the pediatric population studied (N = 140)„

Medication Categories Number Percent

Antihistamines and Decongestants 42 30.0
Anti-infectives 30 21.4
Topical Steroids 10 7.1
Anti-Asthmatics 9 6.4
Antipyretics 9 6.4
Opthalmics 8 5.7
Otics 7 5.0
Anticonvulsants 5 . 3.6
Topicals 4 2.8
Iron 2 ■ 1.5
Narcotics 2 1.5
Nose Drops 2 1.5
Oral Steroids 2 1.5
Anticholinergics 0.7
Antacids 0.7
Antiemetics 0.7
Antieburetics 0.7
Hormones 0.7
Laxatives , 0.7
Parasiticide 0.7
Vitamins 1 0.7
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Table 5« Number and percent of medications acquired by instructed
and uninstructed patients (N = 140),

Groups Medications Acquired Medications Not Acquired

Instructed 59 (95.1%) 3 (4.9%)

Uninstructed '; 75 (96.2%) 3 (3.8%)

Combined 134(95.7%) 6 (4.3%)

A chi-square test of independence using the Pirie and Hamden correction 

factor shows no association could be determined at the ,05 significance 

level for the acquisition of drugs between the instructed and uninstruct

ed groups.
Patients or their parent/guardians were asked how and when the 

drugs were used. Their responses were compared with the record of the 

medication order made at the time of the clinic visit. Deviations from 

the physicians? orders were recorded as noncompliance. Deviations 

caused by adverse drug reactions were not recorded as noncompliance. In 

the instructed group^ 62 drugs were ordered. Patients complied with 51 

orders (82,3 percent) and failed to comply with 11 orders (17.7 percent). 

In the uninstructed group, 78 drugs were ordered and the patients com

plied with 59 orders (75.6 percent) while they failed to comply with 19 

orders (24:4 percent; see Table 6), A chi-square test of independence 

using the Pirie and Hamden correction factor shows no association could
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Table 6» Number and percent of medication orders complied with by
instructed and uninstructed groups (N = 140).

Group Compliance Noncompliance Total

Instructed

Uninstructed

Combined

51 (82.3%) 
59 (75.6%) 

110 (78.6%)

11 (17.7%) 

19 (24.4%) 

30 (21.4%)

62 (100%) 
78 (100%) 

140 (100%)

be determined at the .05 significance level for the compliance to drug 

orders between instructed and uninstructed groups.

The patients or their parent/guardians in the instructed group 

were asked if the medication interview with the clinical pharmacist 

influenced them to acquire the medications ordered. Of the 40 responses 

from the instructed group, 14 responses were yes, 25 were no, and one 

was no opinion. The majority of the responses indicated that the. medi

cation interview with the clinical pharmacist did not influence the 

patients to acquire the ordered medications.

All .80 patients or their parent/guardians were asked if they 

felt that each drug ordered was of. value in the resolution of the medical 

condition which was diagnosed at the clinic, A comparison was made of 

those expressing a positive attitude toward the drug therapy and those 

expressing a negative attitude. Those stating that the drugs were of no
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value or that they had no opinion were'placed in the category of having 

a negative attitude,

Table 7 shows that the patients or their parent/guardians.in the 

instructed group had a positive attitude toward 58 medications (98.3 

percent) and a negative attitude toward one medication (1.7 percent) of 

the 59 that were acquired. The patients or their parent/guardians in 

the uninstructed group had a positive attitude toward 56 medications 

(74.7 percent) and a negative attitude toward 19 medications (25.3 per

cent) of the 75 that were acquired. A chi-square test of independence 

using the Pirie and Hamden correction factor showed that there was a 

significant difference in the positive attitude expressed by the in-, 

structed group as compared with the uninstructed group at the .01 sig
nificance level.

Table 7. Number and percent of attitudes concerning effectiveness 
of medications acquired by the instructed and uninstructed 
groups (N = 134).

Groups Positive Negative

Instructed 58 (98.3%) 1 (1.7%)

Uninstructed 56 (74.7%) 19 (25,3%).

Combined 114 (85.0%) 20 (15.0%)
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Of the 134 medications acquired by the entire sample, 20 (14,9 

percent) were reported to have caused adverse drug reactions in the 

opinion of the patients or their parent/guardians. Of the 20 adverse 

drug reactions reported, ten (50.0 percent) caused no change in admini

stration and ten (50.0 percent) were of enough concern to the patient or 

parent/guardian to cause a change in administration by either omitting 

one or more doses or discontinuing medication (Table 8).
The most common adverse drug reaction reported was diarrhea 

associated with ampicillin. This occurred six (30.0 percent) times and 

caused a change in administration of the ampicillin three (50.0 percent) 

times. The second most common adverse drug reaction was stinging of the 

eyes associated with Sulamyd ten percent solution. This occurred three 

(15.0 percent) times and caused a change in administration of the Sulamyd 

three (100 percent) times. No patient experienced an adverse drug re

action to more than one drug. No patient upon experiencing an adverse 

drug reaction contacted the physician. \

Ampicillin was acquired by 16 patients and caused an adverse 

drug reaction in six (37.5 percent) of these patients (Table 9). The 

only other medications causing more than one adverse drug reactions were 

Sulamyd 10% eye drops and Aerolate, which caused three and two adverse 

drug reactions respectively. One hundred percent of the patients who 

acquired Sulamyd 10% eye drops and Aerolate experienced adverse drug 

reactions.

The instructed group experienced 13 (65,0 percent) of the. drug 

reactions and the uninstructed group experienced seven (35.0 percent).



Table 8. Number and type of adverse drug reaction to medication acquired and changes in adminis
tration of medication initiated by the patient or parent/guardian (N = 20).

^  ̂ Patient or Parent/Guardian
Medication TnllLttZT = ~ Cl„g

° verse Drug Reactions AJ _Adverse Drug Reaction

Change in No Change in
Administration Administration

Ampicillin
Suspension Diarrhea 6 . 3 3

Sulamyd 10% eye 
drops Stinging of eye 3 3 0

Aerolate Liquid Stomach Upset 1 o 1
Aerolate Liquid Vomiting 1 1 0
Actifed Liquid Tasted bad 1 1 0
Atarax Liquid Drowsy/

Irritable 1
!

0 1
Benadryl Elixir Depressed

Breathing 1 0 1
Ephedrine Eye 
Drops Stinging eye 1 1 0

Elixophylline Vdmiting 1 0 1
Mycostatin Oral 

Suspension Tasted bad 1 0 1
Mineral Oil Tasted bad 1 0 1
Neosporin Eye 
Drops Stinging of eye 1 0 1

Saline Nose Drops Stinging of nose 1 1 0
TOTAL: 20 (100%) 10 (50%) 10
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Table 9. Number of adverse drug reactions as a percent of medications 
acquired (N = 45).

Medications Causing 
Adverse Drug Re
actions

Number of Patients 
Acquiring Medi
cation

Number of Patients. 
Experiencing Ad
verse Drug Reac
tions

Percent

Ampicillin suspension 16 6 37.5

Sulamyd 10% eye drops 3 3 100.0
Aerolate liquid 2 2 100.0
Actified liquid 8 1 12.5

Atarax liquid 2 1 50.0

Benadryl elixir 6 1 16.6

Ephedrine eye drops 1 1 100.0
Elixophylline 2 1 50.0

Mycostataxi oral 
suspension ' 2 1 50.0

Mineral oil 1 1 100.0
Neosporin eye drops 1 1 100.0
Saline nose drops 1 1 100.0
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In eight (61.6 percent) of the 13 cases in the uninstructed group, no 

change was made in administration of the medication by the patient or 

their parent/guardianse In five (38.4 percent) of these cases, the ad

verse drug reaction was of enough concern to the patient or parent/ 

guardian to cause a change in administratione A chi-square test of 

independence using the Pirie and Hamden correction factor shows no 

association could be determined at the ,05 significance level for changes 

in administration of medication due to adverse drug reactions between 

the instructed and uninstructed groups. (See Table 10.)

Table 10. Comparison of patients or parent/guardians who initiated
change in administration of medication due to adverse drug
reactions in the instructed and uninstructed groups (N = 20).

Group
Change in Administration of Medication Due to 
Adverse Drug Reaction
Change in 
Administration

No Change in 
Administration Combined

Instructed
Uninstructed
Combined

5 (38.4%) 
5 (71.4%) 
10 (50.0%)

8 (61.6%) 
2 (28.6%) 
10 (50.0%)

13 (100%) 
7 (100%) 
20 (100%)

Table 11 shows the number and percent of instructed and unin

structed patients or their parent/guardians who felt that the patient 

had experienced an adverse drug reaction. The. 59 medications acquired 

by the instructed group resulted in 13 (22.0 percent) adverse' drug re
actions in the opinion of the patient or parent/guardian. The patients 

or their parent/guardians in the uninstructed group, which acquired a 

total of 75 medications, felt that seven (9.3 percent) of the
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Table 11. Number and percent of the medications acquired that reported

ly caused adverse drug reactions in the instructed and un
instructed groups (N = 134),

Group Adverse No Adverse
Drug Reaction Drug Reaction

Instructed 13 (22.9%) 46 (78.0%)
Uninstructed 7 (9.3%) 68 (90.7%)
Combined 20 (14.9%) 114 (85.1%)

medications caused adverse drug reactions, A chi-square test of inde

pendence using the Pirie and Hamden correction factor demonstrated that 

there was a significant difference at the ,05 significance level in the 

number of patients or their parent/guardians that felt that the patient 

had experienced an adverse drug.reaction in the instructed group over 

the uninstructed group.

The instructed patients or their parent/guardians were asked if 

they desired to have the medication interview continue at each clinic 

visit. Of the 40 responses, there were 35 yes, 2 no, and 3 no opinion, 

indicating that the majority of patients or their parent/guardians ex

pressed a desire for continued medication interviews.



CHAPTER 5

SUMMARY AND RECOMMENDATIONS 

Summary

A drug compliance and surveillance study was conducted in the 

pediatric outpatient clinic of The Arizona Medical Center Hospital to 

determine drug-related practices of prescribing physicians and to measure 
compliance to and efficacy of the medications ordered.

The.clinical pharmacist interviewed 80 pediatric patients or 

their parent/guardians, conducted drug surveillance and followup inter

views, All patients studied had.appointments to be seen in the clinic 

and were not emergency care patients. Half of the patients in the study 

received medication interviews with the clinical pharmacist after being 

seen by the physician.

A review of the charts of all 80 patients in the study revealed 

that during the six months preceding the current clinic visit, that 198 

medications were listed as having been used by the patients, 120 (60.6 
percent) prescription medications and 78 (39.4 percent) nonprescription 

medications. The clinical pharmacist took a drug * intake history on each 

patient and this revealed an additional 235 medications, 13 (5.5 percent) 

prescription medications and 222 (94*5 percent) nonprescription medica

tions.
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A review of the medical records of all 80 patients in the study 

revealed that eight adverse drug reactions were recorded in the medical 

records» During the drug surveillance interview, the patients or their 

parent/guardians reported all eight of these reactions plus an additional 

12 reactions. Of the additional reactions reported, three were peni

cillin rashes and one was an anaphylactic reaction to a polio vaccine 

injection.

The 80 patients in the sample were diagnosed as having 22 basic 

diseases. Some patients had multiple diagnoses as 85 conditions were 

treated. The four most common diseases were 18 patients with otitis 

media (21,2 percent), ten patients with rashes (11,8 percent), six 
patients with allergies (7,0 percent) and six patients with asthma 
(7,0 percent).

The 140 medications ordered for the 85 medical conditions fell 

into 21 therapeutic classifications. The three most commonly prescribed 

therapeutic categories were antihistamines/decongestants with 42 (30,0 

percent), anti-infectives with 30 (21.4 percent) and topical steroids 

with ten (7,1 percent),

The sample of 80 patients was divided into two groups. The first 

group received a medication interview as to the name, physical appearance, 

use and ,dosage of the medication prescribed. This group was called the 

instructed group. The second group received no such information and was 

called the uninstructed group. In each group, three of the medication 

orders were not filled, A chi-square test of independence demonstrated
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that at the .05 level, the acquisition of medications was independent 

of medication interviews.

The instructed group complied with 51 (82,3 percent) medication 

orders and failed to comply with 11 (17,7 percent). The uninstructed 

group complied with 59 medication orders (75,6 percent) and failed to 

comply with 19 (24,4 percent), A chi-square test of independence demon-8 
strates that at the ,05 level compliance with drug orders was independent 

of medication interviews.

The instructed group was asked if the medication interview in

fluenced them to acquire the medications ordered. The majority of the 

group said that medication interviews did not influence them to acquire 

the medications ordered.

All of the patients or their parent/guardians were asked if they 

thought that the medications ordered were, effective or ineffective. The 

instructed group reported a positive attitude toward 58 (98.3 percent) 

medications and a negative attitude toward one (1.7 percent) medication. 
The uninstructed group reported a positive attitude toward 56 (74.7 per

cent) medications and a negative attitude toward 19 (25.3 percent) medi

cations. A chi-square test indicated that there was a significant dif

ference in the positive attitudes in the instructed group over the un

instructed group at the ,01 level.
Of the 134 medications acquired by the entire sample, 20 (14.9 

percent) caused adverse drug reactions in the opinion of the patients 

or their parent/guardians, ten (50.0 percent) of these reactions caused 

change in the administration of the drug.
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The most' common adverse drug reaction reported was diarrhea 

associated with Ampiciilin which occurred in six (37,5 percent) of the 

16 patients acquiring this medication.

The instructed group felt that 13 (22,0 percent) of the 59 medi

cations caused adverse drug reactions. The. uninstructed ̂ group felt that 

of their 75 medications, seven (9,3 percent) caused adverse drug re

actions, A chi-square test of independence showed that the reporting of 

adverse drug reactions was dependent on medication interviews.

The majority of the patients or their parent/guardians in the 

instructed group said that they would like the medication interviews to 

continue.

In this study, the clinical pharmacist collected medication and 

adverse drug reaction histories, provided medication information to the 

patients or their parent/guardians and followed up patients to provide 

information on compliance and effectiveness. The medication interview 

did little to increase patient compliance. They did, however, increase 

the reporting of adverse drug reactions and give the patients a more 

positive attitude toward the effectiveness of the medication ordered.

The.patients or their parent/guardians who received this interview ex

pressed a desire for it to be continued.

Recommendations

It is recommended that the clinical pharmacist conduct drug sur

veillance in the pediatric outpatient clinic and conduct a thorough 

medication and drug reaction history prior to the patient seeing the
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physician. This history should be placed conspicuously and permanently 

in the patient's medical record for easy reference. The data and find

ings of this study demonstrate that adequate medication histories.and 

previous adverse drug reaction histories are not being properly taken 

and recorded. In order to optimize the quality of medical care, the 

patientfs entire medical history must be considered. Missed adverse 

drug reactions can create dangerous medical and medical-legal problems.

It is further recommended that the clinical pharmacist provide 

a medication interview to all patients or their parent/guardians who 

receive medication orders to be taken at home. Medication interviews 

would familiarise the patients or their parent/guardians with the name, 

physical description, use, dosage and administration of the drugs they 

are to use.

It is recommended that the clinical pharmacist provide 

a followup interview at an appropriate interval after the patient1s 

clinic visit. The clinical pharmacist should check whether or not the 

prescription was filled and complied with and whether or not adverse 

drug reactions occurred at home, The information collected should be pro

vided to the clinic physicians to help improve patient care*

Finally, it is recommended that further study be conducted com

paring the compliance rates of patients with acute illnesses to patients 

with chronic illnesses.



APPENDIX A

CONSENT. FOBM

I9 _________________________ 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

37
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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 that I myself may not gain anything from this in

formation personally 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 that I may at any time refuse to answer questions or 

in any other way participate in this 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:______      DATE: ________

WITNESS:



APPENDIX B 

SURVEILLANCE FORM

1. Name____________ ______________ Date ______  .

2. Patient Number______  -_________ ___________ ____________

3. . i Age_____________ ;____       ;____ _

4. • Sex____________ ____________

5. Adverse Drug Reactions Experienced Prior to this Clinic Visit;

a. Year _____ Drug_________________ Reaction________ .

b. Year_________Drug_______________ Reaction___________

c. Year_________ Drug________________ Reaction____________

d. Year_________ Drug________________ Reaction____________
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APPENDIX C

MEDICATION HISTORY

Name:

Patient No. Adm. -Date:

Prescription or 
O.T.C. Medications: Code Freq. Dura

tion Code

Headaches/pain/arthritis 51
Fever 52
Coughs/colds 53
Decongestants (ear fluid) 54
Eye/ear/nose drops,sprays 55
Hormones(include 0/C) 56
Hyperactivity 57
Agitation/tranquilizers 58
Sleeping medications 59
Diet Pills/appetite 
stimulants 60

Laxatives/diarrhea 61
Cardiac/diuretics 62
Kidney disease 63
Asthma 64
Allergies 65
Antibiotics/sulfas 66
Antiworm/parasites 67
Enuresis 68
Steroids 69
Anticonvulsants 70
Vitamins/fluoride 71
Anemia meds/iron 72
Anti-nausea/vomiting 73
Anticolic/spasm 74
Immunospores/anti-tumor 75
Diabetes 76
Topical/diaper rash 77
Enzymes/cystic fibrosis 78
Anticoagulants 79
Other: 80



APPENDIX D 

PATIENT INFORMATION FORM 

Drug Name__________ Looks Like____ _______Used For_________ Directions
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APPENDIX E

TELEPHONE QUESTIONNAIRE

1, Did you have your child * s prescription(s) filled? Yes/No

2, When did you have them filled?

a , _ _ _ _ _ _ _ > ____________ _

c,_____________ d,___________ _

3, Please read the label directions to me.

4, Is your child still taking his/her medication? Yes/No _____ _

5, Did your child experience any unpleasant reactions? Yes/No 

a. If yes, did you:

1, Continue as directed
2, Skip one or more doses
3, Stop the drug
4* Call the doctor

6, What is your opinion of each drug ordered?

a. Effective b. Noneffective c. No opinion

*7, Did the instructions by the pharmacist influence your decision to
get the drugs the doctor ordered?

a. Yes be No c. No opinion ,

*8, Would you like to have instructions from a pharmacist at each visit?

a. Yes be No . c. No opinion

* Questions #7 and #8 will be asked of the instructed group only.
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