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KEY TERMS

Assessment
Controlled substances
Drug classifications
Drug names
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CHAPTER 1
Introduction to Pharmacology

Jean Nicholas

Medication errors
Nursing diagnoses
Nursing process
Pharmacology
Prescription drugs

CHAPTER OBJECTIVES

At the end of the chapter, the student will be able
to:

1. Explain what “pharmacology” is.

2. Discuss how drugs are classified.

3. Differentiate what brand versus generic drug
names are.
List the five steps of the nursing process.
Identify categories of controlled substances.
Name two sources for obtaining drug
information.
Discuss legal and ethical responsibilities of
the nurse.
Define medication error.



CHAPTER 1 Introduction to Pharmacology

Introduction

In modern health care, there is an increasing reliance on medication therapy to manage

illness and disease, to slow progression of disease, and to improve patient outcomes.

Medications offer a variety of potential benefits to the patient: relief of symptoms,

support for necessary physiological processes, and destruction of toxic substances or

organisms that cause disease, to name a few. Yet medications also have the potential to

do harm, even when administered properly—and the harm is likely to be exacerbated if

they are administered incorrectly.

As the persons most often charged with administer-
ing medications to patients, nurses can minimize
any harm associated with medications by carry-
ing out this task with few, if any, errors (Institute of
Medicine [IOM], 2007). A 2007 IOM report on med-
ication safety, titled Preventing Medication Errors,
emphasized the urgency of reducing medication
errors, improving communication with patients,
continually monitoring for medication errors, pro-
viding clinicians with decision-support and infor-
mation tools, and improving and standardizing
medication labeling and drug-related information
(IOM, 2007).

If one of nursing’s primary roles is the safe
administration of medications, it is important to
realize that this requires knowing not only how to
correctly administer medications to patients, but
also how to determine whether the intended effects
are achieved and whether any adverse, or unin-
tended, effects have occurred. Without adequate
understanding of drugs and their effects on the
body, nurses are unable to meet their professional
and legal responsibilities to their patients. This text
will provide you with that knowledge.

Nursing and
Pharmacology

Pharmacology is the study of the actions of drugs,
incorporating knowledge from other interrelated
sciences, such as pharmacokinetics and pharmaco-
dynamics. Knowledge from the various pharmaco-
logic classes enables the nurse to understand how
drugs work in the body, to achieve the therapeutic
(intended) effects, and to anticipate and recognize
the potential side effects (unintended or unavoid-
able) or toxicities.

The value of this knowledge in nursing cannot
be overemphasized. The nurse’s role as caretaker
puts the nurse in the position of being closest to
the patient and best able to assess both the patient’s
condition prior to use of medication as well as the
patient’s response to the medication—two key com-
ponents of appropriate medical therapy. Clearly,
under these circumstances, it is ideal for the nurse to
have a solid, in-depth understanding of when, how,
and for whom medications are best used, and what
the expected response is when specific pharmaceuti-
cal therapies are implemented.
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At the most basic level, nurses must learn the
various diagnostic and therapeutic classes of medi-
cations; recognize individual drug names, both trade
and generic; know about the applications and avail-
ability of prescription and nonprescription medica-
tions, and particularly the restrictions regarding
controlled substances; and be familiar with sources,
both printed and online, where the nurse may obtain
specific information about particular drugs, includ-
ing dosage, interactions, and contraindications.

DRUG CLASSIFICATIONS

Drugs are classified by how they affect certain body
systems, such as bronchodilators’ uses for respiratory
conditions; by their therapeutic use, such as antin-
ausea; or based on their chemical characteristics,
such as beta blockers. Many may fit into more than
one drug classification due to the various effects
that they exert in the body. Because certain drugs in
the same class have many features in common, cat-
egorizing them in these ways helps nurses become
familiar with many of the drugs they are adminis-
tering. For example, there are many types of angio-
tensin converting enzyme inhibitors, but they have
many common side effects.

DRUG NAMES

Nurses must know both the trade name of a drug,
which is assigned by the pharmaceutical company
that manufactures the drug, and the generic name,
which is the official drug name and is not protected
by trademark. Manufacturers may receive a patent
on a new drug, which means that no other compa-
nies can produce the drug until the patent expires.
Once this patent has expired, other companies may
manufacture the drug with a different trade name
but equivalent chemical makeup. Some companies
choose to use the generic name only—for example,
lisinopril (Prinivil) is now manufactured by many
different drug companies. Generic names are not
capitalized.

Drugs may be prescribed and dispensed by

either trade name or generic name, as generic drugs
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are considered equivalent in most cases. Generic
drugs are typically less expensive than trade-name
drugs.

PRESCRIPTION AND
NONPRESCRIPTION DRUGS

In the United States, consumers have two ways to
legally access drugs. One is to obtain a prescrip-
tion for the drug from a licensed provider, such as

a physician, dentist, or nurse practitioner; the other
is to purchase drugs that do not require a prescrip-
tion on an over-the-counter (OTC) basis. Some drugs
previously available only by prescription have now
become available OTC. Thus, it is essential for the
nurse to gather information about the patient’s use
of both prescription drugs and OTC medications,
as some combinations of both types of drugs can
affect the actions and toxicities of either. Various
drug laws regulate these ways of acquiring drugs.
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6 CHAPTER 1 Introduction to Pharmacology

CONTROLLED
SUBSTANCES

The Comprehensive Drug Abuse Pre-
vention and Control Act was passed
in 1970 and regulates the manufac-
turing and distribution of substances
with a potential for abuse—spe-

Best Practices

Nurses are required
to keep controlled
substances in secure,
locked locations,

administering them
only to patients with
valid prescriptions or
physician's orders.

cifically, narcotics, hallucinogens,

stimulants, depressants, and anabolic
steroids. These controlled substances are catego-
rized by schedule (Schedules I-V), based on their
therapeutic use and potential for abuse (TABLE 1-1).
The Drug Enforcement Agency (DEA) enforces
the law and requires all individuals and compa-
nies that handle controlled substances to provide
storage security, keep accurate records, and include
the provider number assigned by the DEA on all
prescriptions for controlled substances. Schedule I
drugs are not dispensed, except in rare instances of
specific scientific or medical research. No refills can
be ordered on Schedule II drugs; instead, providers
must write a new prescription.

Nurses are required to keep controlled sub-
stances locked in a secure room or cabinet, adminis-
tering them only to patients with valid prescriptions
or physician’s orders. Nurses must maintain accurate

© Scott Rothstein/iStock/Thinkstock

controlled substance on hand, and must report any
discrepancies to the proper authorities.

SOURCES OF DRUG INFORMATION

With Internet access readily available for personal as
well as professional use, obtaining drug information
is easy. For the beginning student, however, access to
a pharmacology textbook is helpful for learning and
understanding the therapeutic uses of drugs. Drug
reference guides are helpful when looking up a spe-
cific drug and the nursing implications of adminis-

records of each dose given and the amount of each tering that agent. Drug information can be obtained

TABLE 1-1 Controlled Substances Categories Designated by the U.S. Government

Drugs not approved for medical use, except specific LSD, marijuana, heroin, gamma-hydroxybutyrate (Ecstasy)
protocols: high abuse potential.

I Drugs approved for medical use: high abuse potential.
No refills without a new prescription.

Opioid analgesics (e.g., codeine, morphine,
hydromorphone, methadone, oxycodone), central
nervous system stimulants (e.g., cocaine, amphetamine),
depressants (e.g., barbiturates—pentobarbital)

Il Less potential for abuse than Schedule | or Il drugs but
may lead to psychological or physical dependence.
Prescription expires in 6 months.

Anabolic steroids; mixtures containing small amounts of
controlled substances, such as codeine

\% Some potential for abuse. Prescription expires in 6 Benzodiazepines (e.g., diazepam, lorazepam), other
months. sedatives (e.g., phenobarbital), some prescription appetite
suppressants (e.g., mazindol)
V Written prescription requirements vary with state law.  Antidiarrheal drugs containing small amounts of controlled

substances (e.g., Lomotil)
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Overview of the Nursing Process 7

and evaluation. Administering medi-
cations involves much more than the

through authoritative sources such as American Hos-
pital Formulary Service, published by the American
Society of Health-System Pharmacists (www.ahfs-
druginformation.com), or Drug Facts and Compari-
sons, published by Lippincott Williams & Wilkins/

Best Practices

psychomotor skill of preparing and

Continuing education
about drug therapy

giving medications; the nurse must

use cognitive skills throughout the s an essential part of

professional nursing.

Wolters Kluwer. Both of these resources are updated
periodically. The Physicians’ Desk Reference is pub-
lished yearly and includes pharmaceutical manu-
facturers’ package inserts for specific drugs. Nurses
can also obtain package inserts from the dispensing
pharmacy—this is helpful when a drug is relatively
new and information is not readily available from
other resources.

© Jones & Bartlett Learning

Continuing education about drug therapy is
an essential part of professional nursing. Read-
ing current journal articles, which often include
information about drug therapy for specific condi-
tions, should be part of every nurse’s professional
development.

Overview of the Nursing
Process

The nursing process is a systematic, rational, and
continuous method of planning, providing, and
evaluating individualized nursing care to optimize
the administration of medications. The nursing pro-
cess involves critical thinking throughout each of its
five steps: assessment, nursing diagnosis, planning
and establishing goals or outcomes, intervention,

nursing process to ensure patient
safety in drug therapy.

ASSESSMENT

Assessment involves collecting subjective and
objective data from the patient, significant others,
medical records (including laboratory and diagnos-
tic tests) and others involved in the patient’s care.
These data may affect whether a medication should
be given as ordered, or whether a provider’s order
should be questioned and confirmed. In addition,
in the assessment step the nurse gathers data about
the drug(s) that he or she is responsible for admin-
istering and monitoring. Assessment is ongoing
throughout the entire nursing process, as patients’
conditions may change. Nurses must continually
monitor drug effects, both therapeutic and unin-
tended. A complete medication history and nursing
physical assessment are part of the assessment step.

:

© Goodluz/ShutterStock, Inc.

NURSING DIAGNOSIS

The second step of the nursing process involves clus-
tering the data gathered during the assessment, ana-
lyzing it for patterns, and making inferences about
the patient’s potential or actual problems. Nursing

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.




CHAPTER 1 Introduction to Pharmacology

diagnoses, as developed by the North American
Nursing Diagnosis Association (NANDA), are state-
ments of patient problems, potential problems, or
needs. This text will address nursing diagnoses that
pertain more specifically to drug therapy. Some
examples of selected diagnoses follow:

® Patient has a knowledge deficit related to drug
therapy and reasons for use; need for follow-up
tests and office visits

® Patient is at risk for injury related to adverse
effects of medication

® Patient is at risk for falls related to various
anticipated or unanticipated side effects of
medications

® Diarrhea (or constipation) related to side effects
of medications

® Jneffective health maintenance related to inabil-
ity to make appropriate judgments or to lack of
resources

PLANNING

Once the data have been analyzed and nursing
diagnoses identified, the planning phase begins.
During this phase, goals and outcome criteria are
formulated. Nurses will prioritize identified needs,
keeping patient comfort and safety as top priori-
ties. In patient terms, the goals and outcome criteria
identify the expected behaviors or results of drug
therapy. For example, the patient may be expected to
do the following:

® List the steps for correctly drawing up his or her
insulin dosage

® Demonstrate the correct technique for self-
administration of a medication patch

® Verbalize the most common side effects of
medication

B Report pain relief of at least 3 on a scale of 10
within 30 minutes

Goals are usually broad statements for achieve-
ment of more specific outcome criteria. A timeline is
often included so that there can be realistic achieve-
ment of goals. During the planning phase, the nurse
must familiarize himself or herself with any special
information or equipment needed to administer
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a medication. If attainment of knowledge by the
patient is the goal, appropriate patient teaching
materials must be obtained. Because many medica-
tions are administered by the patient himself or her-
self (or the family), teaching is an important part of
the nursing process for drug therapy.

INTERVENTION

The intervention (or implementation) phase of the
nursing process involves carrying out the planned
activities, being mindful that ongoing assessment of
the patient is needed before every intervention. For
example, perhaps a patient has a laxative ordered
daily but has been having loose stools all night. The
nurse will need to assess this patient’s current con-
dition (i.e., complaint of loose stools) and make a
decision about how to proceed with the interven-
tion (e.g., withhold the medication and notify the
prescriber). As this example illustrates, interven-
tions for drug therapy involve not only the actual
administration of medications, but also observation
of the effects of the medications, as well as provision
of additional measures to optimize the effects of cer-
tain medications, such as increased fluid intake to
promote bowel elimination or reduce fever.

During the course of the intervention process,
the nurse encounters a variety of points at which he
or she is required to make assessments and decisions
about whether to proceed. Certain medications, such
as antihypertensive or cardiac drugs, will require
specific actions at the time of administration, such
as measuring blood pressure or heart rate. If the

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.



Cultural Aspects of Drug Therapy 9

patients and significant others about

identified parameters for these vital signs are not

: R Best Practices
met, the medication may not be given. the effects of their medications.
Documentation is an

essential component

Documentation is an essential
component of all phases of the nurs-

of all phases of the
nursing process.

ing process. Specific guidelines for

I
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Clearly, nurses require specific skills related to the
intervention decision-making process. While these
skills will not be enumerated in detail in this chapter,
in general they include the following elements:

® Knowing and following correct procedures for
confirming whether the medication is appropri-
ate for the patient

® Knowing and following correct procedures for
administering medications via different routes
(oral, injection, intravenous, and so forth)

® Having the ability to identify and avoid factors
that contribute to errors

EVALUATION

The evaluation phase of the nursing process is a
continuous process of determining progress toward
identified goals. For some medications, the response
can be identified quickly—for example, relief of pain
following administration of an analgesic. For other
medications, the response is slower and must be
monitored on an ongoing basis. A newly prescribed
antihypertensive medication, for example, may
require follow-up visits to the physician’s office for
blood pressure checks and assessment of side effects.
Evaluation may involve reviewing pertinent labora-
tory and other diagnostic tests, observing patient
performance of a learned procedure, or interviewing

documentation of medication admin-
istration and related teaching are prescribed by state

nursing practice statutes and The Joint Commission

(formerly the Joint Commission on Accreditation of

Healthcare Organizations).

Patient- and drug-specific variables affect the
nursing process as it relates to drug therapy. Factors
such as the patient’s age, physical condition (e.g.,
renal or liver impairment), psychological/mental
ability to self-administer medication, and educa-
tional level are integral parts of the nurse’s knowl-
edge base for safe medication administration.

The nursing process is a dynamic tool used
to enhance the quality of patient care. Each step
involves critical thinking to provide individual-
ized, safe, effective, and thoughtful patient care. Use
of this process enables nurses to incorporate safe
administration and monitoring of drug therapy into
the overall plan of care for each patient, whatever the
setting.

Cultural Aspects of Drug

As the United States becomes increasingly culturally
diverse, nurses administering and monitoring medi-
cations must be aware of how various cultural beliefs
and practices affect health care, particularly the use
of medications. In addition, physical differences may
affect how certain cultural or ethnic groups respond
to specific medications. For many years, research on
drugs was carried out using only white male sub-
jects. Thus, the medications’ effects on females or
nonwhite males could not be accurately predicted,
but rather were determined only by observing
patient outcomes. Response to drug therapy is highly
individualized, and nurses must be careful not to
assume an eventual successful or failed response just
because a patient appears to belong to a certain eth-
nic or cultural group.

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.
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Best Practices

A careful nursing
assessment will include

cultural beliefs and

Examples of cultural consider-
ations affecting nursing care in drug
therapy include pain response, belief
in traditional “healers” versus belief
in the medication’s effectiveness

practices that may

impact drug therapy.

for restoring health, use of herbal
remedies, ability to communicate
effectively with healthcare providers, and compli-
ance with long-term drug therapy. A careful nursing
assessment will include cultural beliefs and practices
that may impact drug therapy. Nurses are encour-
aged to learn about cultural and ethnic groups com-
monly encountered in the healthcare settings of
their practices.

Legal-Ethical Aspects of
Drug Therapy

The legal responsibilities of nurses for medication
administration are defined in state nurse practice
acts and healthcare organization policies and pro-
cedures. The Eight Rights of Medication Admin-
istration, which are discussed in detail elsewhere,
form the basis of safe drug therapy (Bonsall, 2011).
These Eight Rights are, in brief, that nurses must be
conscientious about checking that (1) the right drug
is given to (2) the right patient at (3) the right dose
via (4) the right route at (5) the right time, for (6)
the right reasons, with (7) the right documentation,
to obtain (8) the right response. Most medication
errors result from the failure to follow one of these

“rights.” Beyond maintaining awareness of these
Eight Rights, nurses must possess the cognitive and
psychomotor skills required to safely administer
medication and monitor the effects.

Ethical aspects of nursing care are identified
in the American Nurses Association’s (ANA) Code
of Ethics (2001). These guidelines provide ethi-
cal principles that should be adhered to by every
professional nurse. Included are principles that
recommend that nurses (1) respect the dignity of
all patients, regardless of ethnicity, socioeconomic
status, or specific health problem; (2) participate in
activities to support maintenance of their profes-
sional competence; (3) protect patients’ privacy and
confidentiality; and (4) make a commitment to pro-
viding quality patient care in every setting.

Medication Exrorxs

Medication errors are a daily occurrence in many
healthcare facilities, sometimes resulting in
serious—even fatal—consequences. It should be the
goal of every healthcare professional to be aware of
the potential for errors and to strive for prevention
of these problems. Errors can occur during the pre-
scribing, dispensing, administration, or documenta-
tion phases of medication administration. Thus, the
error may be detected by the pharmacist, physician,
nurse, or other staff, such as the person transcribing
the order to the patient’s medication administration
record (MAR).

HOW OFTEN DO MEDICATION
ERRORS OCCUR?

Medication errors have the potential to occur

at numerous times during the complex deliv-

ery process, but their actual incidence is difficult
to quantify. The reason the frequency of medica-
tion administration errors is difficult to calculate is
because error rates vary depending on the method
of measurement used to assess the errors (McBride-
Henry & Foureur, 2006). The most accurate way to
measure the occurrence of medication administra-
tion errors is through direct observation of prac-
tice (Barker, Flynn, & Pepper, 2002; Barker, Flynn,

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.



Pepper, Bates, & Mikel, 2002; Thomas & Peter-
son, 2003). Two observational studies discovered
that medication administration error rates in acute
care settings varied between 14.9% (Tissot et al.,
2003) and 32.4% (Schneider, Cotting, & Pannatier,
1998), with medication error rates for intravenous
medications being significantly higher during the
preparation (26%) and administration (34%) stages
(McBride-Henry & Foureur, 2006; Wirtz, Taxis, &
Barber, 2003). Observed medication administration
demonstrated errors in nearly one out of every five
doses (Barker, Flynn, Pepper, et al., 2002).

HOW CAN MEDICATION ERRORS BE
PREVENTED?

The Institute for Safe Medication Practices (2003) has
identified several key areas to focus on to prevent
errors. Many errors occur during patient trans-
fer—for example, when a patient is being trans-
ferred from intensive care to a patient unit, from an
inpatient unit to an outpatient facility or home, or
from the care of one provider to another. Medication
reconciliation forms are now being used in many
facilities to prevent medications from being omitted
during transfers and to prompt physicians to review
existing medication orders when transferring care.
Bedside rounds, in which the nurse coming onto

the succeeding shift accompanies the nurse going
off-shift, are another helpful means of communicat-
ing medication changes. Nurses must be vigilant to
ensure that these tools are utilized properly if they
are to be effective in preventing errors.

Another area of focus is patient identification.
Recent technological advances have been developed
to reduce medication error rates by better associat-
ing patient and medication identities. Special patient
wrist bracelets with bar-coding that require nurses
to scan the bracelet before administering a medica-
tion are now being used, which facilitates matching
the “right drug” to the “right patient.” Every nurse
should develop the habit of verifying patients’ identi-
ties by asking each to state his or her name and date
of birth. Photo identification can be used for nonver-
bal patients.

Environmental factors may also contribute to
errors. Increased workload, working with acutely ill

patients, distractions while preparing
and administering medications, and
nurse/staff fatigue have all been noted
to lead to a higher number of errors
(Anderson & Townsend, 2010). Nurses
should be active on committees and
in professional organizations that are
looking at these practice issues.
Hospitals and other providers
have worked with pharmaceutical
companies to reduce errors caused
by similarly named drugs. Nurses
should assess the patient and know
why a patient is receiving a particu-

Medication Errors 11
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Best Practices

Many medication
errors occur during
times of a patient
transfer—for example,
when a patient is
being transferred

from intensive care to
a patient unit, from

an inpatient unit to

an outpatient facility
or home, or from the
care of one provider to
another.

lar medication. They must carefully read medication
labels, compare the labels to the prescribed order,
and follow guidelines for proper use. For example, a

medication label may say, “Do not crush.”

Finally, all nurses must be responsible for main-
taining and updating their knowledge of the medica-
tions they administer and the equipment they use.
Patient teaching is also a key to preventing errors.

An informed patient will question his or her nurse if
the medication looks different from the usual “pill.”

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.
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In some cases, a generic version of a drug could have
been substituted; in other cases, an error might be
prevented.

Conclusion: Pharmacology
in Nursing Practice

Given the central role of medical therapy in mod-
ern health care, the need for nurses to have a solid
foundation in pharmacology is profound. The act

CHAPTER SUMMARY

of administering medications is where the theory

of medicine is put into practice. It is also where

the general understanding of human biochemistry
manifests in the reality that all people are different.
Nurses are tasked with identifying how these dif-
ferences may affect the use of a medical therapy in a
patient and with determining the actions necessary
to ensure the therapy’s success. By learning about
pharmacology, nurses can equip themselves to make
sure that the tools of medicine are used appropriately
to heal illness and relieve distress in their patients.

B Pharmacology is the study of the actions of drugs, incorporating knowledge from

other sciences.

B Drugs are classified based on their action or effect on the body or by their chemical

characteristics.

B Nurses must be familiar with both generic and trade names of drugs.

B Controlled substances are categorized based on their potential for abuse and their

prescribed uses.

B Druginformation is available from many sources; nurses should familiarize

themselves with reliable tools to gain knowledge of drug therapy.

B The five steps of the nursing process—assessment, nursing diagnosis, planning

and goal setting, intervention, and evaluation—are a key part of safe drug

administration.

B The success of drug therapy may vary because of cultural beliefs or ethnic

differences.
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References

B Nurses must follow legal and ethical guidelines for drug administration.

B Nurses must be aware of the potential for medication errors, working to provide a

safe environment for drug therapy.
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