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CHAPTER I

Introduction

A thorough knowledge of phamacology 18 an essential requirement

| of the nurse practitioner. 7This knowledge is made necessary when one
~ considers the sver increasing role of the professional nurse in the

_ oversll therspeutic plan. Indeed, it 1s tids knowledge that in part
| ssparates the professienal nurse from the growing mumber of ancillary
. maraing persomnel, and further imparts unto her the ultinate

- responsibility for the proper and safe adninistration of medications.
| *This responsibility on the part of the nurse can be carried out
 intelligently only upon & firm foundation of knowledge of the actions
and characteristics of druga."

Krug and MoGuigan state that “understanding of the actions of

~ drugs is important to the nurse in order that she may funetion

intelligmtly in her care of the i1l and that she may cooperate

efficlently with the physician. The practice of nursing more and more
necessitates judgaent based on mm-m.'z In disoussing the legal

implications of this funetion, these authors further state "the time

YHareld N. Wright and Mildred Mentag, Phammscclos %
peutics (7th ed.; PhiladelpMia: W,B, mem co.. 959), pe 1o

%m B. Krug and Hugh Alister MoGuigan, in
mm (7¢h ed.s St, Louis; C.V. Mosby Oo., 19553 p‘.ﬂe
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. has passed when professional nurses are axpected enly to carry out

- orders, Rurses who do carry out orders, without widerstanding the
| effects of what they do, from a legal standpoint cam be considered
'negligent if injury to the patimt coeurs. Therefore, the murse has
both a professional and 2 legal respemmibility to understand what she
48 doing when carrying out a dootor's order.*’
i It 4a clear to those familisr with current marsing practios that
. many practical consideretions concerning the aduinistration of drugs
are made in the sbsence of direct md Lamediste consultstion with the
physicien. The extent to whieh the murse practitioner functions in an
" effective and independent memner rests heavily on her fundsental

- insight into the actiom of the therapeutic wespons against disease,

It is, therefore, incumbent uwpon the faculty of the school of
nuraing to provide a curriculum which includes, at least, the essential
fanctional knowledge necessary to the safe and effective carrying out
" of this responsibility. Each year great numbsrs of new drugs are
. discovered, produced and marketed, Some of these fall quickly into
disuse, wille others becoms an integral part of the physiciants
_ammamentarimm, This constant influx of new drugs and knowledge
| necessitates periodic evaluation of phamacology in a nursing
eurriculum,

Imag.



Statement of the Problem

| This study was undertiaken to detemmine the knowledge of
 phamacalogy gained by studmts who were tanght pharmscology in an
integrated Medical-surgical nursing course. Specifically, the study
_sesks to answer the following question:
Can a basic wnderstanding of phamacalogy be taught effectively
as part of the initial course in nedical-surgical nursing offered

~to freshmen students in a diplema school of nursing? This basic
“understanding encompasses four broad areas relating to selected drugs:
' a, action

b. effect

0. dosage

d. toxicity

Justification of the Problem

#The teaching of phamacology by the teacher and its leaming
by the student has always been one of the most difficult accomplisiments
in the nursing school curricdum,"’ Today, this difficulty is
| compounded by the introduction of new dmg preparations at a
~ phenommnal rate. It has been estimated that greater than two thousand

Intary W, Falooner md Mabelelaire Norman Drug, The Nurse
| he Pstimt (Philadelphia: W.B. Saunders m..'s%. P. VAL, '



drugs are in scmon use today.> Added to tids is the confusien crested
. by trade names, with sometines 22 many as three or four for the smme
 drug.
The question is how to presat this staggering amount of material
in a way that is logical and mesningful to the studemt. Traditionally,
pharmacology has been taught in schools of mursing as a separate
~ course; sometimes without relationship to other courses. Ia other
- schools it has been correlated with nadical.surgical nursing, but not
a part of it. Only recently has it been taught as an integral part
of another course.

Four yoars agos at X School of Hursing, a change was made in
' the eurriculum to integrate phamacolegy into the basic #{edical~surgioal
nursing course. As a result of thls change, the action, effect, dosage,
. toxicity, and special nursing measures relating to medications were
~ discussed in the nursing classes as they related to specific nursing
 care., Por example, digitalis mnd othsr cardise glycssides were taught
© with, and as a part of, the nursing care of the patient with cardiac
disease,

Broun states:

The important premisez which comtribmted to such
??mﬁfpm:‘pﬁ% ;.ai‘;: ‘a medical patient
for whon certain tecimical procedares are prescribed,

2. Phammascology is meaningful in direst proportion to
its integration with related material in the oliniesl area.

Sﬂught and Montag, 0p. Slbss Po 2.



3¢ HMedical and surgicel nursing, treatment by
nesns of drugs, diet therapy, physical and

ccoupational therapy, and the procedures pertinent

to each of the important kinds of nursing problems

are all so closely related that they may be taught

?@:é:f?‘d most effectively in a dlosely integrated
: It was the writer's belief that this integrated approach snables
the nursing stadent to grasp more easlly the fundamental principles
. of the action and administretion of medicatioms, The writer has found
' from her teaching experience that the student was better able to see
the relationship between the patiemt's iliness and the medications
 he wes receiving, when al) aspests of his care were presented to the
 student at the same time and in the sme class,
This intemingling of the curriomlum content posed a few
; speedsl problems., JFor example, although a school nmay have combined
instruction in pharmacology with instruction in sedleal.swrglesl
_nursing, it is important to ascertain whether the students are learning
" the principles of phamacology or whether such principles have been
‘lost 4n the process of integratiom. Only by testing the students!

understanding of these principles can an evaluation of this type of

‘teaching be mads.
| The £indings of this study might aid the faculiy in zssessing
the effects of the eurrioulum change and would assist in the future
‘plans to integrate other courses, such as nutrition and diet therapy.

" My Prances Brown, "Medical Nursing in the Basic Curriculum,”
; Bursdag utlogk, VI (Jme, 1956), 3M7-349.
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*Carriculum revision through self-study as ompared with revisicn
:wmatawmmmm of studies, has a sort of
intemal validity. It derives its seuse from the concems, aspirstions,
“and skills of the pecple who teach it.’

Scops and Delimitation

This study was done in a three year diploma school of nursing
condacted by a large comvmity hospital in Southern New England. The

- school. is fully aceredited by the National League for Nursing. The
- hespital 1is part of a University Medical Center, the facilities of
‘ which are shared with a basioc degree program in nursing, a master's
- degree program in nursing and a school for practicsl nursing. The
bospital is a volmtary non-profit institution which has facilities

for seven hundred and eight petisnts and one hundred and twelve
bassinets. Of this mwmber, five lamdred snd sixteen are avallable
for the care of medicalesurgical patients. The hospital is approved
by the Joint Commission on Accreditation and is a mesber of the

- Americen Hospital Association.

All of the students in this study bad oompleted the thirteen

~month freslman program, during which time they had been caring for

,» adult medical and mmn patiets as part of thelr nursing care

?mwmdwnmw Hosmital
- School, pf Nursing (Atlmta: Georgla State oge ow

bion, 1957)s pe 57.
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 practioe. Classromm teaching of medications began in their third week
in the program, The students practiced the adwinistration of
. medications in the classroom and then began the actual administration
- of medications to patimts sometime in their fourth month in the
This study, which was oconducted in one diploma school of nursing,
. attempted to determine the understanding of basic knowledge of
pharmacology of thirty nursing stwdents, Two tools were used to
. asoertain this informstion, The firet was a questionnaive conwhructed
¢brmmmzthnumudmmmmnm«mtteatm
Pharsscology avallable tlrough the Evaluation Service of the National
iwmmrmm. |
o attempt was made to determine the students' skills or
sbilities in the sotnal administration of medications to patients,

" Preview of ¥sthodology
A questismmalre camposed of thirty items was constructed by
the writer and administered to six faouliy members of X School of
Nursing, Each question was labeled to show which area of pharmacology
it was testing. These nurse faouliy members were asked to evaluate
- sach question for clarity and to dstermine 4f it in fact did test as
4t was labaled. As a result, some itams wers reworded and a number
. 0f questions deleted and replaced by an equal mumber of new questions.
; These new questions were m»wed and were included in the final
| questionnaire,



, In addition to the questiomnaire, the National Leagne for
- Bursing test in Basic Phammacology was adainistered to the same
group of students, Thdrty nursing students participsted in the study.
They wore tested eleven weeks after the completion of the thirteem
month Freshum Prograa, The writer sduinistered both tests in two
. conseoutive weeks, including an explanation of the nature of the study,
its puposs and the stadmts® rols, |

Because i was necessary for the student to sign her name to
the Natiomal League for Nursing test, the smme procedure was followed
4n sdeinistering the test constyuoted by the writer. It wos
:thmmumldmtheidmﬁﬁadumn@ﬂs
in the study nor woiuld the outoome of edther test affect her grade

Sequence of Presentation

Chapter II presenis the theorstiesl framework of the study,
indluding a review of the related terstare. Chapter III diswisses
in detalled form the methodology used. Chapter IV contains the data
and their apalyels. hapter V offers a summary, conclusionsz and the
 recamendations of the study.



CHAPTER 1T
THEORETICAL FRAMEWORK
Review of literature

A review of the litersture pertinmt to this study shows that

. nursing eduoaters sre beccaing increasingly concerned with the
 preparstion of the nursing student for her functien of the

. sdministration of medications. dJobneom, in & dlsoussion of philosophy
| of mursing, points cut that although the administration of medicstions
| is a dependent function of the nurse, there is within this function

. s Largs responsibility for independent judgeent. She fesls that one

- of nursing's most pressing tasks is to find the means &4 increase

© the sbility of the practitioner ts meke valid judgmenta.®

| *The responsible murse"; states Verschasve, "must have knowledge
of the drugs she mxmﬁ In her opinien, the responsibility
for the teaching of this knowledge rests with the school of nursing,

- How can the schools best mest this respensibility? How can the

; 8
| Domtb.r Jomson "A Phﬂasaphv of Rursing,” Nursing Qutlook
| VIX (april, 199), 19sf.me. '

96&:;5&«« Verschaeve, "Nursing &nd the New Drugs,*
snational Nuraing Review, VI (ipril, 1959), &7-72.
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faculty devise a phamacology course that assures the student an
z understanding of the basic principles necessary to administer
| modiostions? Squire contends that "pharmacology As not an easy
#ubject for most murses."'C This position is eaphasized by a nusber
. of suthors, especlally of phamacology textbooks for the student of
m’n.m,w
; Hill snd Ames state in their study, "clinieal instmictors
. reported thet students had difficulty in converting dosages from one
reasuring system to another, in classifying drugs, and in recognizing
 nomal and toxic reactions to specific drugs,® ' In an effort to
overcome this deficlency, a part of each class in Medioal~surgical
nursing was devoted to a review of related drugs and a re-amphasie
© of the concamitant musing responsibilities. They reported that
thelr greatest problen was the large mmbers of new medications end
the multituds of trade names. They tested the students! knowledge and

macalogy for Jurges (St. Louis:

10 sesnte E. Squires, %ﬂg
Ce Vs Mosby Co.y 1937)s ps 5»

Y153 coner and Norman, iees gt

12
Stewart M. Brooks, "The TextbookeBig or Little", Hursiag
 Qutlegk, VII (July, 1959). H06-407.

3tevart M. Brooks, Basic Facks of Phapmscology (Philadelphis:
W. B, Saunders Ov., 1957).: Pe Vo o

ipschard J. HA11 and Betty Glssn Ames, "Increasing Students’
| mogga of Phamacalogy”, Nursing Quilgek, VI (fpril, 1939),
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appliocation of pharmacoclogy using two other hospital schools as
controls. The eutoome was & higher learning curve with the experie

- mental growp, which they attributed to simultaneous clinical practice
. coordinated with classes, '

This difficulty in mastering an wnderstanding of phamacology

- 43 not limited to the mursing student, but has been identified by the
. graduste nurse as well, Lester writes thet in plamming an inservice

' sducation program for nurses, the professional mursing staff indieated
j by means of a written questiomnaire that thelir greatest need was for
more and eurrent informmation szbout drugs. Therefors, 2 program was

' designed %o inareass the knowledge, and thereby increase the skill

of the professionsl nurse in the preparation and administraﬁon of

dmgn."w
Schools of nureing vary widely in their approach to the

pharmacelogy portion of the currdculum, The averaze number of hours

| dewoted to the tesching of this subject in the United States ranges
~ frem thirty two to forty, 7

Plein and Flein made a study of eme hundred and fifty seven

schools of nursing: one landred of which were diplama schools and

R

Wum:umx. Lester, A Fair Way to Learn About New Drugs,®
Outlogk, IX (m 1961)Q &8&-’35‘

Brovks, "The Textbook-Big or Iittle", Rursing Outlock, VII

. (duy, 15%), H6-407.

B Cmmm T~ S = ommnrs
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fifty seven wers basic collegiste ascheols, Forty five diploma

schools and twenty six collegiate schools had mo separats course for
phamacalogy. It was integrated with courses other than the ocourse

. in Drugs and Solutioms, Thirty five diploma snd eighteen collegiate

| schools had a separste course in pharmsoology. TWo schools did not

© teach pharmacology at all and the remainder had a combined course

in drugs and solutions and phammaoclogy. Sixty per cent of the

| diploma and twelve per cent of the colleglate schools taught it in

the first ;mnr.’a

This wide rengs of approashes points out that there is
uncertalnty about the best way to teach phammacology. There is much

- experimemtation and a search te ewlve a curriculum pattern that

gives the studemt a well grounded understanding of pharmacologic
principles, These various approaches mﬁ this experimentation
necessitstes careful study of the eurrisuium, Aller's study reocimended
that "studies should be done on medications that are cosmonly

| adainistered by nursing studsats.”’” lHer study showed that a growp

of senlor students did not understand the pharmmacodynamics of digitalis,

| 80y B. Plein and Elmer M. Plein, "The Scope of Phamacology
: and Drags and Sclutioms in Nursing Cwricula and in Hursing Practice®,

| Mursing Regearch, XI (Winter, 1962), 3036,

194140e P, Fuller, "A Study to Detemmine the Pharmacodynamics
. of Digitalis Walch the Hursing Studet Understands at the End of

. Thirty Nonths in a Three Year Diploma Progrsm” (wnpublished Master's
~ thesis, Boston University School of Nursing, 1959), p. 4.
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Brown's study tested the students' understanding of morphine

sulfate and found, as did Mller in the above cited study, that the
| students lacked some very basic knowledge relating to the action of
| this drug.® oo often, it 15 asswmed that because certain materisl
had been included in class, it has besn leamed by the student, Indeed,
in a repidly changing Mmm even seme of the most basic
prineiples can be neglected by the teacher,
Legally, the student is responsible for her actions, but some
. of this responsibility is carried as well by those perscns who
7 directly and indirectly supervise her and who assign her to specific
duties, Thus, if an error is made and legal proceedings are instituted
ageinst a student; the clinlcal instructor, the head nurse and the
supervisor may also be charged with partial respensibvility for the
~ error,
‘ Byme disclosed in her study that twenty eight per cent of

medicetion errors in a particular hospital were made by firet yeer
students, The second year studemts accoumted for thirty per cent
and the third year students for thirty twe per cent. The graduate

21

| nupses were responsible for only tem per cent. This two per cent

' inapease each year might be due $o the added responsibilities and the

205ael1a B. Brown, "A Study to Detemine the Phamacodynanmics
. of Morphine Sulfate Which the Fursing Student Understands at the End
' of Thirty two Months in a Three Yesr Diploma Program® (unpublished
| Masterts thesis, Boston Undiwersity Sclool of Nursing, 1961), p. 38.

. 21 v
; Awma K, Byrne, “Errors in Oiving Medication," Ameriesn
. Joumal of Hurming, LIII (July, 1953), 829-831.



14

nany demands placed on the student's tine as she advances in the
school.,
l‘ Polley's study showed that the most frequent errors reported
were maodications given to the wreng patient and medications given at
the wrong time, but there was no significant increase in errors from
- the firet to second year, or from the second to the third mm‘.z2

In studying the same problem, Corcoran smcluded that more
emphasis throughout the teaching program on the use and actiom of
drugs snd less on the mechanies of the pmcm would probably result
in the development of a patient centeresd procedure that would reduce
. errors, She also coneluded that closer correlation between classroom

teaching and clinieal experisnce would result if clinieal assignments

~ provided definite opportunity for follow.up on action of drugs on
individuel patients and emphasis on the use of drugs in relation to
the totsl program of patient eare.m

Kron feels that in addition ¢o the purse giving the "right drug,
at the right time, in the right smount, in the right way, to the
right patient"m’. the professional nurse must recognize the

221048 D, Polley, "in Analysis of Recorded and Unrecorded |
Errors in the Administration of Medicines® (umpublished Master's thesis,
Boston niversity School of Nursing, 1960), p. 64,

23f:atmnm L. Corcoran, "An Analysis of Recorded Errors in the
Adninistration of Medications” (unpublished Master's thesis, Boston
University Scheol of Fursing, 1954), p. 57.

2hors Kron, "Stepping Beyond the Five Rights of Administering
Drugs,” Aserican Jouwmnal of Nureing LXIT (July, 1962), 62-63.
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| thorapeutic, physical and emoticnal effects of medicaticns, Murther-
mors, it is her respansibility to obtain the necessary infommation
about the preparation, the reasom it was prescribed and the expected
results. 25
| It has become apparent to the writer, during her teaching
axperiences, that the student more easlly comprehends these various
aspects of the nursing care of the patient wihen the material is
presmted 1n an integrated course, The studemt is less apt to
" compartmentalize material taught in an integrated course, than she is
vhen that same material is taught in distincily defined claases,
irown makes the following camment about integration, "while
integration must actually take place within the student, it should
also be recogaized that it is possible, through a sultsble organisstion
of learning exporiences of the student, to facilitate enormously the
process of integratien. w26

Heldgerken cbjects to the use of the temm integrated when
- applied to a course consisting of what had previcusly been taught inm
medical and surgical nursing, pbarmacology and diet therapy.

In the nursing literature such a course is temed
an "integrated course in medical mmd surgiesl nursing,”

“pad.

“Cpuy Frances Brows, Qurriculum Development (Philadelphia:
¥, Bs Saunders LOuy 1960). Ps 505.
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There is mmch objection to this tem by some murse
educators becauss it is the student who does the
integrating, not the course. Perhaps it would be
better to designate such a course a broad fields
oourse, &8 is done in general cwrriculum praeti«.‘??

4 She gives this formal definition of such a oourse. "The broad fields

curriculws is a subject curriculum in which the content from several

courses is selected and synthesiged into one broad course. w28

The National League for Nursing Test Service explains that "both

 the sxternal manipulation of the curriculumm and the intemal synthesis
| within the student are called integratiom, though one is cause and the

other is effect."%

Smith and Gips in writing about the Associate Degree Progran
of Matgers University School of Nursing discuss the integration of
all aspects of care in order to present the student with a related

" pieture of the total nursing situstion, Iist therapy, public health

nursing, sand pharmacology are taught as integral parts of the entire

Medical-surgical mursing course. This method, they report, allows

|
;

for continuity of course content.-’

271oretta E. Heidgerken
(Philedelphia: J. B. mppmétt Cow s 19%). Pe 353
Bmag., 221,
2Inational League for Nursing Test Service, "The Effect of

Curriculum Integration on Testing," Rursing Outlook, IX (January,
1961), p. 27.

mlm'othy W, Smith and Clamdia Gips, "Medical-surgical Nursing
12‘?&: tssociata Degree Program,® Mursing Outlook, IV (June, 1956),
347351,
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Mayo, in her evaluation of a phammacology study guide, concluded
that it would be more valusble if it were employed as a planned part
of a pharmacology course integrated with medical and surgical mursing.-!
Ehe alss recommends that a patient-centered study guide be developed
to include all aspects of patient care including the administration
of dmaa.aa

In discussing the mothode of testing for basiec prineciples taught
in an integrated course, the Hational League for Fursing Test Sexrvice
reccemends that national standardized tests be given that will measure
attaimment in 2 subject such as phamacology, rather than an integrated

9 test giving only cne score. In addition, they stress the importance

of the teacher made test to find out if a subjeot has really been

integrated, -

Ststenmt of Hypothesis

On the basis of the writer's past experlence in teaching and
the literatwre reviewed, it is the hypothesis of this study that a

- basic understanding of pharmacolegy can be taught effectively as part
" of the first course in Medical-surgicsl mursing offered to fresimaan

students.

3'phylids R, Mayo, “A Study to Detemine the Effect of an Out-
of-Class Assigment Study Cuide on the Theoretical Grades in
Phamacology" (wnpublished Master's thesis, Boston University School of
Mursing, 1959), p. 42.

Pnig., s
DNational League for Nursing Test Service, log. cit.



CHAPTER 1IX
Methodology

| This study was conducted st X School of Nursing located in

| Seuthern New Maglend, The hospitsl operetes as a volwtary geeersl

hospital, governed by a Board of Directars made wp of eitizems of the

© oommmity. A total of seven hundred and eight beds and one hundred

- and twelve bassinets are available for the cave of patients.

The School of Nursing has a tuirty three month diploss program

which is scoredited by the State Board of Examiners for Rursing and

" by the National League for Nureing. The School has agency membership

" in the Cowncil of Diploms md Associste Dogree Programs, md has mn
enrollnsnt of approximately one mdred and eighty five students,

"Hursing 1s the participation in the total care of the patient,

. indluding sn understanding of and sttention to his physiocal, emotional,

_ mmtal md spiritasl needs. It moowpasses the maintenmos of

' health md the preventicn of disease in a mcisty of steadily groving

soqial and ecomemic complexity,®3Y

Seleotion and Description of the Sample

Thirty nursing students who had completed sixtesn months of the

Jlbpakcen from X Schoel of Nursing Philoscphy as stated in the
| School. Catalogue, P. 3. |
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school program participated in this study., This number represented
spproximately one half of the junior class. These students had
completed the thirteen month freslman progrem and were about to
finish the first quarter of the junior program. One half of the study
group was assigned to Maternity Nursing sad the other half to Nursing
of (hildren, One quartw of the class was awsy from the school for -
Psychlatric Nursing experience and one quarter was currently receiving
experience in Operating Room Nurxing, Both groups who participated
in the study wers assigned to the same clsass day and often had joint
dlasses, For this reason, this half of the class was selected for
ALl of the students were taught pharmacology as part o!an
| integrated course in Medical-surgicsl Nersing. This course was given
- durdng the first eleven months of the program. Classroom discussion
of medications as a part of the nursing morpatﬁatnbngan as
early as the third week. The students practiced the administration of
i nedicstions in the nursing laboratory mnd them began the actual
aduinistration of medications to patients sometime in their fourth
" menth in the program, Rach student was supervised at least seversl
tines in the olinical area until both she and the instructor felt
oconfident she could administer mediocations without supervision.

Onoe she had accomplished this, she was then responsible for
the administration of medicatione to the patient or patimts assigned
. t0 her for dlinical experience. The clinical instructor was responsible .
" for the assigmet of pstients for the stadmts' clinical experience. |

4



" This mﬁ&m in conjunction with the head nurse on the clinical umit,
Methods Used to Gollect Data

Two tests were given to the ssmple group near the cwmpletion of
| the first twelve week rotation of the junlor year. The first wes @

. questiomnaire devised by the writer based on the frequency of

| administration of drugs attually given to patiemts cn the clinical

' divisions to which these studamts vere aseigned, Because of the
difticunlty of selecting specific medications for testing frem such a
- large mmber of medications in use, two hundred charts of mediocal.
 surgical patients were reviewsd to determine what medications were

| actually being given, ALl two hundred putients were adnitted to
 services on which fresiman students were currently obtaining clinical
B wxperience,

~ One hundred patiemts wers sduitted to mediocal services, and

| the other half to surgical services. One half of each group were
patients of private physicians and one half were admitted to the

| tniversity Service (ward patients). The medications were tabulated

 and classified into growps according to broad categories, 4 total

. of one hmmdred forty seven different drugs were administered to the
two bundred patients. (See table 1).
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TABLE 1

NUMBER OF DIFFERENT DRUGS ADMINISTERED T0
TWO HUNDRED PATIENTS

intiinfectives and mtibloties . . . . A
Miscelleneous <« o s ¢« ¢ o ¢ o s s o 19
Anclgesdos & v 4 e 4 s s 0 s 0 e 17
utonomic drags < ¢ v s 0 0 e e 00 1B
Insulin and Boxmonos + « « o ¢ o s » » 14
Sedatives and Tranquillizers « . « . « 11
Cathartics e s s es e woseees 10
Cardiae drugs o s « s ¢ v 5 s 0 2 o o 10

VEtatdng o+ ¢ ¢ s ¢« 0 s 2 e e v o s e 9
Dinretics and Klectrolyte replacement, 8
Hypootdcod o« o ¢ o s 0 0 o 6 9 0 0 o o 5
Artacdds . o o s 000 s v s 00 3
Bemetdnics o o o s 6 0460 v 000 3
AntShistamine® o+ « o o 2 0 0 s v 0o 00 2
Anticoagulants « o + o » s o v ¢ 4 ¢ o 2

Total 17

Bach medication waz counted once 1f the patiet actuslly
 received it. No attempt was made to determine the mumber of doses
given to each patient nor were medications counted Af they had been
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ordared but not administered; for example, analgesics, sedativee and
: cathartics which were ordered to be given if necessary. Many
 patients received seversl drugs belenging to the same group (see
table 2).

TABLE 2
PATIENT INCIDENCE OF DRUGS®

MAlEeBLoB . 4 o 4 ¢ e 5 2 e 9 6 2w e s 240

Catharties . v o o o + 4 ¢ o ¢ ¢ a0 e 185

Bypnotdes . 4 s o ¢ 66 o 0 s s 0000 185
! intiinfectives and Antibloties . . ., . . 120
‘ Sedatives and Tranquillisers . . ... .. 92
: Antonomic dIugs o o ¢ o 5 6 0 o ¢ v s o 0 91
i Miscollanoous . o o o « o o ¢ o o ¢ s o ¢ L
Cardiac driZ8 . + o s ¢ ¥ 4 2 5 o s 8 o 36
Mtibistamines o« o 4 o ¢ o 20 o s 0 e a0 35
VAtsminS . . v s o o ¢ 0 ¢ v 00 a0 000 32
Insulin and Hormones . ¢ « « ¢+ ¢ o s o o o 29
Antacdds , . . . . s s v 0 au s e e s e 26
Mureties and Kleetrolyte replacement . . . 23
Anticoagulants . ¢ 4 ¢« ¢ o 0 0 ¢ o 0 v . 13

»
Bomatindc® . o ¢ ¢ ¢ 0 ¢ ¢ 6 5 0 0 0 4 0 @ 12

*mmber of times a patient received a drug without regard to the

| muber of times the dmg was given to individual patients., This may
| include the same patimmt receiving more than one drug in the ame

. outegory,

i

|
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The drug groups were further analyzed to determine the most
frequently and least frequently administered drug in each group
{ses table 3).

TABLE 3

DRUG CLASSIFICATION SHOWING DRUG MOST FERQUENTLY AND LEAST
FREQUENTLY GIVIN IN EACH GROUP

. malgestes Intibdstanines
; Doerol .« o ¢ o o 92 Mﬂgﬂl " " s s 0 e & 22
Percoda » « o » » 1 - Benedyyl ¢« ¢« ¢ ¢ ¢ ¢ o o 12
Cathartics Vitamins
Milk of Magnesia . 81 Mtivits . o o v ¢ o o 8
: m"m sulfate 2 Thm 48 5 5 e s 1
" Hypnotdes Insulin and Hormones
i Sectnal . . ¢ o » ‘13 mg ”Eﬂlﬂr « s o 7
Mdm LI I ) 2 m’-s@m L I B I Y 2
. Antiinfectives & Antibiotdcs Intagids "
a m&u“ .« o » % m s % & & & 5 » o0 22
4 Aareomyoin . . . & 1 dphodal « 4 ¢ 0 0 4 s 1
Sedatives end Tranquillizers Bluretiocs & Electrolyte replacement
’ Fhepobarbital . . 30 Mercahydrin . « o o o ¢« 7
; Weopal # s 0 0 2 Wum e 8 85 s 6 & 1
! Automomic drugse Antiooagul mts
Atropine « . « o » 54 Commadin o+ « o o o ¢ s » 7
: Piloearpine . . . 1 Hoparin . « o ¢ ¢ v s o & 3
| Miscellanecus HEematinios
: KNevaire ., .. .. 6 Forrous sulfate . + « « « 10
mm o ool

. Cardise drugs
' Digitoxin , . .+ « 15
Nitroglycerin ., . . 1
From this list of drugs, a thirty item questionnalre was

' produced based an the most frequently amd least frequently adainistered



2

drug in each category (see Appendix). FRour general areas of leaming
 were tested; toxicity, action, dosage and effect. A maltiple cholce
. type of question was utiliszed and the students were allowed one howr
. to complete this test.

| The second test used was the Natiomnal League for Hursing

i Achievement Test in Basic Phamacology. The studemtis were allowed

. two hours to complete this test which was given six days after the
thirty iten gquestionnaire. The standard rules rocommended by the
Testing Service of the Nationzl League for Nursing were folleowed for
. the sduinistration of this test,



CHAPTER IV

FINDINGS

Thirty students who had completed sixteen months in a three year

. diploma school of nursing were given two tests for the purpose of

nalutiiag their understanding of basic pharmacology.

A gquestionnaire conteining thirty items was constructed by the
writer, utilizing content materisl from authorities such as Xrug and
MoOuigand® and Wright and Menteg.3® A complets 1ist of refersnces used
is toma& in the bibliography.

The scores on the thirty item questiomnaire followed an
essantially normal distribution and are graphically represented in
Figure 1. As can be noted, the scores (expressed as the number correct)

. ranged from tﬁel'n to twenty two, with & median of sixteen and one half,

-

3Kisie E. mmmmmmm,wg

mm’ (?th od,; St, lonis: C, V. m”y Co., 1

36Harold N, Wright and Mildred Montag,

Ramscolony s
W (7th ed.; Bhiladelphia: W. B, Saunders Co., 1959).
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Figure 1. - Hetograa showing distribution of scores on
thirty item test., Dotted line 1» the median,
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, The distribution of scores on the wmight items relating to
dosage is revealed in Figure 2, There is a fairly nomsl distribution

{

 of scores ranging from two to seven correct answers, with a median

. of five. However, no student answered a1l eight items correotly.

Humber of
students
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!
ot \
|
8r !
|
7} |
!
6t $
i
5t !
|
Y3 |
]
3t :
]
2} !
1 :
|
| .

2 3 & 5 6 7
scores

Figure 2, - Histegram showing distribution of acores on
eight items relsting to dosage. Dotied line is tho median,
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(ne oould state that the studemte had a fair knowledge of the
dosage of the drugs tested since there were one hnmdred and fifty
three correct responses as compared with eighty seven incorrect
responses to the items relating to dosage. The total mmber of
responses i3 two dundred and forty as shown An Table 4,

TABLE &

NUMBER OF CORRECT AND IBCORRECT RESPONSES
T0 EIGH? ITEMS RELATING T0 DOSAQE

‘ Question Correct | Incorrect Total
E l=¥Z§nber - Answers Answers
3 20 10 20
6 11 ‘ 19 30
8 29 1 30
11 22 8 30
13 19 11 30
16 1y 16 %
~ 18 21 9 30
21 17 13 30
Total 153 & 20
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Figure 3 illustrates the distribution of scores on the eight
itens realating to effect. The distribution is somewhat skewed with
scores ranging from three to seven with a median of flve. Once
again, no studemt mawered all eight items correctly.

Nusbser of
stadents

-
<
L]

N W g W O N DB W

-ils

6 7

U

Pgure 3. - Histogram showing distribution of scores on
| eight items relating to effect. Dotted lime is the median.
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| in examination of the correct and incorrect responses to the
items relating to effect reveals essentially the same pattern as the
ﬂ responaes to the items relating to dosage. The students demonstrated
a falr understanding, with one hundred and fifty cne correct answers
as compared to eighty nine imocorrect responses, firam a total of two
mmdred and forty as presmted in Table 5. '

TAELE 5

KUMBER OF CORRECT AND INCORRECT RESPONSES
T0 RIGET ITEMS RELATING 70 EFFECT

Question | Corrvest | Incorrect || Total
Fauber Mswers | Answers

9 12 18 X

7 26 4 30
19 8 22 30
22 21 9 30
23 | 2 7 x
2 1 BT 3
26 1w 16 30
28 2 30

Md 151 - 89 240 |
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The distribution of scores on the seven items relating to
toxicity is shown An Figure 4, The distribution follows an
essmtially nomal ocurve with scores ranging from one to six, with
& median of fowr., No student answered all items correctly.

1
!

Number of

N W oE W N

3
g

P TS

soores

Fgure 4, - Histogrum showing distribution of scores on
seven items relating to toxicity. Dotted line is the median.



| In comparing the items pertaiming to toxicity, it is sppermst

that the students displayed a limited knowledge in this area. Of

| the two hundred and ten responses, there were cne hundred and nine
; correst maswers, and one hundred mnd one incorrect. As is sesn in

i Table 6, only a few more than half the total respenses were correct.

TABLE 6

NUMBER OF COBRECT AND TNCORRECT RESPONSES
T0 SEVEN ITEMS RELATING T0 TOXICITY

R A b
2 26 4 30

{ 5 18 12 5
7 10 20 3
: 10 18 12 30
15 6 24 30

20 19 11 30

30

25 12
Total 109 T 101 1l 210
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As can be seen in Pigurs 5, the range of scores on the seven
ltems relating to action i3 from one to five, with a median of three.
This is the 1was'£ median of the four areas tested and the
distribution curve is skewed to the left.
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| Figare 5. - Histograx shoving distribution of scores on
 seven itens relsting to actlon. Dotted line iz the median,
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It is interesting to note that those questions dealing with
the action of drugs received many more incorrect responses than
correct ones, Table 7 shows that frem a total of two mmdred and

| ten responses, thige vers one hundred and twenty seven incorrect

mdonlyaimythuom.ctnma. It soem» reascmable to say
mmnhvoamrmmm:etmmumetmma

‘III

TABLE 7

KUMBER OF CORRECT AND INCORRECT RESPONSES
20 SEVEN ITEMS RELATING TO ACTION

estion Correct Incorrect
Bumber Ansvers Answers

1 11 19

4 13 17

12 9 21
T 1 2 |
24 26 5
27 1% 16 |
» | 9 | a %
Total 83 | 127 “ 210

The number of correct and incorrect responses to the thirty

g
E

8 8 ¥ 88 ¥

| 1tem questiomnaive, srranged to show the questions dealing with the most
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| trequently md Least frequently adwinistered drugs in each group, 15~
| shown in Table 8. The table is arranged in descending order of
| frequency &n each group,
TABLE 8
e i T R
FREQUENTLY GIVEN DRUG IN EACH GROUP
| gz::jmw Given Least Frsquently Given ‘
Gorraoe| Gorract | Bt | et | ormect | Tememect
21| 17 13 20 19 11
2 26 4 16 14 16
12 9 21 24 26 b
10 18 12 18 21 9
8 29 1 25 19 11
1 11 19 6 11 19
17 26 b 28 28 2
15 é 2k 23 23 7
3 20 10 1 22 8
13 19 11 22 21 9
19 8 22 26 14 16
x 5 18 12 29 12 18
i | 27 1 16 7 10 20
: 9 12 18 30 9 21
4 13 v | w 1 29
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‘ Those drugs given most frequently received fewer correct responses
than did those given least frequently. One would have axpected just
Ithe opposite finding, Perhaps, because of the relatively limited
'alinieal sxperience during the freshman yesr, the actusl administration
‘;ot medications doss not add significmtly to the studets' basic know-
vzlodgc of drugs. It would sesm reasonable te ;mtcludo the majod
‘wnderstanding which the studemt has at the end of the first year comes,
‘for the grester part, from her classroom work.
' A comparison of the number of correct responses, with the frequency
or administration of drugs belomging to each grouwp, shows there i3 no
leorrelation between the frequency of drugs given sad the students'
knmodzo of drugs belonging to that growp. The per cent of correct
pma in each drug group is shown in Tsble 9,
For exgmple, only thirty three per cent correct snswers were given
n responss to the questions sbout smtibiotics, although this group
bt drugs was fourth in incidence of administration to the two hmmdred
pample patients in this study. Conversely, sixty seven per cent correct
i;unmra were given in response to questionas about hematinics, while
this group of drugs was given to the fewest number of patiemts,
© Again, one omn questien if classroom smphasis does not play the
wost important role in the studmts' wderstanding of medications.
poo, without an adequate foundation of basic understanding, the student
floes not leam essemtial facts about a drug even though she is exposed
tu it in the clinical area,

§
{



TABLE 9

...RER.CENT OF CORRECT ANSWERS IN EACH DRUG GROUP

Drug Orowp ' i’i{;:{fa&mca Per Cemt Correct
o of Drugs Answvers
u@:ﬁea— 240 &
Catharties 185 50
Hypnotios 185 7
Antiinfectives 120 23
& Antiblotles
Sedatives & 92 92
Tranquillisers
Matononic drugs 91 32
Miscellaneous 4 58
Caydiac drugs 36 53
Antihistamines 35 75
Vitmine 32 52
Insulin & 29 62
Horwones
Antacids 26 27
Diuretics & 23 70
Electrolytes
Mnticoagulants 13 I3
Heatiniecs 12 &7

*smmber of times a patient received a drug without
regard to the mmber of times the drug was given to
individual patients. This may include the same patient
receiving more than one drug in the smme category.
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The second test M&Mﬂd h thn m students was the
\Watienol League for Nursing Ackevement Sest in Pharnacology, the results
of wideh are reported in percmtiles. The noras on which this test
iis based are 1,491 students in forty schwols of nursing in the year
; 1960, The soores of the thirty students ranged from the second
'peromtile to the ninety elghth percentile, with a class mesn of thirty
tour,
A comparison of the National Leagus for Mursing Achlevement test
aém the thirty iten test is made in Table 10. For the purpose of
ocomparison, the scores on the thirty ites test were converted to
| pereentiles, It must be kept in -mﬁ that thm percentiles reflect
th» student’s standing only in relation to her classmstes, snd are not
z based on established norms, as are the National League for Kursing
& peromtiles,
Eloven students made soores above the seventy fifth percentile
/on the thirty iten test, As cm be noted, student mamber cne achieved
 the Kighest soore on both tests, However, only one additional student
.gatthotun other students who scored above the seventy fifih perocentile
oo the thirty item test, also sehieved a seare abeve this perceutile
‘on the achievement test, Seven students receiving a score above the
seventy 2ifth peromtile on the thirty Stem test, achieved below the .
$1tieth peromtile an the achiovement test; one student placed in the
- sscond percentile,

Only four studmts fell into the third quartile on the thirty
‘i item tost, Two of these achieved sbove the fiftieth percentile and two
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COMPARISON OF PERCENTILE RATINGS OF STUDRNTS
ON THIRTY ITEM TEST WITH N.L.N. ACHIEVEMERT

TABLE 10

TEST I8 PHARMACCLOQY

Percentile
Student Thirty Item H.L.N.
Test Tost
1 100 98
2 97 22
3 93 77
S B
5 6 83 75
7 83 &
8 83 »
9 83 27
! 10 8} 27
| 11 83 22
1z &3 2]
3 13 63 59
, 14 23 '1@7
15 9
Y ﬁ VZ
17 50 Y]
18 5 19
19 [ 12
20 37 63
21 37 31
22 37 19
23 7 19
24 37 16
;! : | &
3 % %
28 13 2
29 07 2l
10 03 10
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below this figure on the Nationel League for Nursing test.

| Eleven studemts comprise the second quartile on the thirty item
E‘hea‘t. Of this number, two made scores in the third quartile, two in
[the seeond quartile, and seven below the tweaty fAfth percentile an the
igﬂat.imal League for Nursing test.

Fur students comprise the first quartile on the thirty item test.

One of them attained the fifty second percemtile and threce fell below
/the twenty fifth percentile on the achievement test.
From these figures, it is failriy evident that the correlation
gbm the two tests is poor. Some students made high scores on the

'ithi.rty item test and low scores on the achievement test; while others
‘did well on the achiovemant test and poorly on the thirty item test.
’fm.y six students recelved zoores within ten perctile points on both
;;tm‘_ Bine students achieved scores in the same quartile on both tests.

T . .
WAL el Ve



CHAPTER V

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Sunary

‘! The purpose of this study wes to determine the knowledge of
pharmacology gained by students who were taught pharmacology in an

, integrated medical.surgicsl awrsing course. The study asttempted to
mswer the following question:

| Can & basie understanding of phamacology be taught effectively
| a8 part of the initial course in Nediealsurgical mursing offered to

| tresimm students in » dploms school of mwrilais?

| Two tools were utiliszed for obtaining data. The first was a
test constructed by the writer, consisting of thirty items covering
,thc areas of: (i) dosage, (2) effect, (3) toxieity, and (4) action
;.’m relation to selected drugs, These drugs were based on a2 survey of
‘the drugs being administered to two hundred patients on the wards vhere
'the students were receiving clinical experience.

 fhe second tocl wsed was the Netionsl League for Hursing
‘Achievement test in Pharmacology. |

Thirty nursing studeats, who had completed sixteen months of
‘{cdmauaml experience in @ thru year hospital school of nursing,

/participated in this study,

it
H
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The data were tabulated snd analyzed. A summary of the findings

; is as follows:

1. The range of correct answers on the thirty item test was
from twelve to twenty two, with a median of sixteen and one
half,

2, 'The students answered correctly almost two thirds of the
questions relating to dosage.

3+« The students mswered correctly almest two thirds of the

: questions relating to effect,

f &, The students answered correctly slightly more then half the
questions relsting to toxielty,

5. The studmts snswered correctly less than two fifths of
the questions realating to actiom.

6. There was a negative correlation between the number of

correct answers and the frequemcy of the administration of

the drug.

7.« There was a negative correlation between the number of
correct answers to guestions relating to specific drugs and
the mumber of times a patient received a drug belenging to
that group.

8. The scores on the National League for Nurasing Achievenent
test ranged fram the second persentile to the ninety
sighth pereentile, with a class mean of thirty four.
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11.

L5/
The correlation between the thirty item test scores and the
achievement test scores was poor,
Only six students received socores within ten percentile
points on both tests,
Only nine students received soores in the ssme quartile
in both tests,

A11 of the data and findings were evaluated and the final

1.

2,

3e

5.

é.

! conelusions are as follows:

Fourteen of the thirty items were answered incorrectly by
more than half the students.

The students disclosed a fair imowledge in the areas of
dosage and effect of those drugs tested.

The students were limited in their knowledge of the toxicity
of drugs.

The students whowed a low level of understanding in the area
of the action of drmugs.

Only nine students achieved a seore sbove the fiftieth
percentile on the National Lesgue for Nursing Achievement
test, |

The major understending of phamecodoegy which the student
has at the end of the first year comes from her classroom work.



Tims, the results of the dats procurred for this study do not
 support the hypothesis that a basic understanding of pharmacology can
be taught effectively as part of ths first course in medical.surgleal
. marsing given to frestman studemts., This conclusion pertzins enly to
the sample included in this study,

‘ Based on the ﬁndzugs of th.‘..s study, the following recommendations

| are made:

" 1, That the faculty of X School of Nursing reexamine the
pharmacelogy eontent of the integrated medical-surgical
nursing course, |

2. That increased emphasis be placed on the teaching of the
toxieity and action of drugs.

3. That the amount of time now used for classroom discussion
of medications be increased,

4, That increased emphasis be placed on the discussion of
medications during the weekly nursing care confersnces.

5. That more testing of the students’ understanding of drugs
be done throughout the educational program, especially during
the first year,

6. That a oomparative study be dome with the same group of
students near the end of their smior year.
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7. That the use of the National i.aazne for Nursing Achlevement
Test in Phamacology be adopted to evaluate the students?
understanding of pharmacoiegy at the completion of the
Iroshnan year.
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APPENDIX

Mrections:

Write your name in the space provided above., Read each item
carefully and decide which cholce best completes the stateent or
spawers the question. Indicate your amswer by circling the letter or
letters on the right hand side of the page.

1. Pemnicillin G (aqueous or regular), when injected intramuscularly,
: produces maximgm blood concentrations in:

a, fifteen minutes 8

b. three hours b

¢. twalve hours ¢

de tusmdty fowr hours. 4

- 2, The toxic effects of Damerovl are:

2, nausea and vomiting - aadbd

b. sweating ecand d

¢. disziness a, b, and ¢
ds rise in blood pressure all of them

3. The usual maintenance dose of oral digitoxin is:

8, 0.1 rilligram a
be 0.5 milligram b
g 1.0 milligram ¢
de 0.1 Grem d
b, Alevaire, when administered by nebulisation:
8, dilates the bronchi 8
b. aots as an expectorant b
¢y liquifiass secretions -]
d. depresses the cough reflex d
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5. An overdose of regular insulin produces:

a, wam dry skin a and &

be moist, clommy skin bade

. nervoumiess a, ¢, and d
de rise in blood pressure b, ¢y, and d

6. The usual dose of oral paraldshyde is:

&, 1 minim a

b, 1 cubiec centimeter b

e, 1 dram ¢

ds 1 ounoe d

' 7. Vhen Mmphojel is taken every day it may cause:

8¢ an inorease in blood levels of aluminum a
b systemic alkalosis b
¢. "acid rebound” ¢
d. econstipation d

is:

-8+ A fresquently prescribed oral dose of phencbarbital

2. 3.0 milligrams a
be 30 milligrems b
s 5.0 grains e
d. 0.5 grams d

-9, Cowmadin produces an antlcosgulant effect that is:

&, immediste aand o
b, delayed aamdd
c. short acting badec
d. long acting b and d
10. The syaptoms of aeate atropine overdese include:
8. markedly dilated pupils aandb
b. rapid pulse e and d
¢. dryness of the mouth a; b, and ¢
d. flushed skin all of them

11. The ususl dose of aminophyllin by rectum is:

a8, 0.5 milligrams
be 1.0 milligrams
¢ 0.5 Oram

ds 5.0 Grams

oo
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Milk of Magndsia produces its effect by:

8. the absorption of water from the intestine.

be the absorption of magnesiwm from the intestine.

0. the drawing of water Mto the intestine,

d. the reduction of surface tension of the
intestinal contents.

The ususl oral dose of ferrous sulfate is:

8 1.0 ailligram three times per day.
b. 5.0 milligrams three times per day.
¢ 0.3 Grams three times per day.

ds 3.0 Grams three times per day.

The action of pileocirpine on the eye:

a. dilates the pupil.

b. oonstricts the pupil,

g, paralyzes the muscles of aceamodation.
d. stimslates the muscles of acoompdation.

The side effect associstod with the aduinistration
of Manlox is:

s« gastric hyperacidity
b, dndigestion

¢s diarrhes

d. none of thea

A frequently ordered dose of heparin for deep
suboutsneous aduindstration is:

a. 0.1 milligram
b. 0,5 milligram
¢e 5.0 milligrams
de 50 milligrans

The administration of phenergan with a narcotic:

a. reduces its effectiveness as an snalgesic

b. decreases the danger of respirstory depression
¢, comteracts the hypnotic effect of the narcotic
d. potentiates the action of the narocotic
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oathartic effect is:

&
b.
Ce
de

0.5 ouble centineters
2,0 oubie centimeters
15 cublic centimeters
250 oubic centimeters

18. The ususl dose of orsl magnesium sulfate, given for its

o oe

The use of Multivits in the post.operative perioed is:
thought to:

A,
be
Cu
de

promote tissue healing
decrease incisional pain
decrease nausea

eccmbat fatigue

a only
¢ only
aandd
&ll of tham

The side effect associated with the administration of
Benadryl is:

'
b.
-
d.

The usual oral dose of seconal at bedtime is:

e
b

Ce
ds

drowsiness
insomnia
hives

sicin rash

1,0 mﬂligl’m
10 nilligrams
0.1 Gram

0s5 Gram

o oe

aoUe

Moleiron 15 useful in treating anewls because it supplies:

8
|-
-
d.

vitamin Beg
follie acid
fervous chloride
ferrous sulfate

po e

Theragran is effective because 4t produces therapeutic
levels of:

e
b.
€
d.

potassiun

iodine

ehloride

none of the above

fo U
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The administration of Trancopal producse which of the
following effects?
8. Counteracts the effest of histamine in
sllergic reactions.
be Acts as 2 tranquillizer
0. Acts 238 s skeletal muscle relaxant
d. Acts as a peripheral vasodilator.

The administration of prednisone:

a&. suppresses cliniecsl evidence of infection
by acts as 2 digitalis substitute

8. causes hypotension

de causes renal damage

e Ue
L4
HEEE

oN

BoUTwm

Wiich of the following statements apply to Percodan?

a, Brerts its effect wp to six hours a and ¢
b. Produges pin-point pupils b and d
¢ May be habit forming a, o, and d
de Is more potent than morphine all of them

Mercuhydrin exerts its sffeect by:

2 blodding the ability of the kidney tubule
to rsabsorb sodium.
b, increasing the ability of the kidney tubule
to reabsorb sodinm,
cs ineoreasing ths ability of the kidney tubuke
to reabsord water
d. none of the sbove

The sdministration of hydrodiwril:

a. increases the twenty four hour urine output,
b deareases the twenty fHour houwr wrine output.
o, elevates the blood pressure

d. inercases cardlac output

- g

o ve
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29. The toxie symptoms of nitreglycerin includs:

2, blanching of the skin a and ¢
b. HfAushing of the ain aadd
¢s 4 drop in blood pressure b and ¢
ds @ rise in blood pressure b and 4
30, Aureomycin will most likely be prescribed for a
patisnt with the following:
8. Tever ol unknown origin b orly
b, urinary tract infection ¢ only
¢. acute monilial infection b and d

d. aoute rheunstie fever all of them



