The Prescription

Steven A Scott, PharmD

A prescription is an order for medication issued by a physician,
dentist, or other properly licensed medical practitioner. Various
states also have licensed other prescribers who have limited
scopes of practice. For example, a veterinarian may prescribe
only for animals; a podiatrist can prescribe only for conditions
of the human foot; and optometrists have been given authority,
in some states, to use drugs for diagnostic purposes, whereas in
others they have received authority to use and prescribe drugs
for disorders of the eye. In certain states, nurse practitioners,
optometrists, psychologists, and even pharmacists, can issue
prescriptions under protocol or with certain restrictions. Pre-
scriptions designate a specific medication and dosage to be ad-
ministered to a particular patient at a specified time. Com-
monly, the prescribed medication also is referred to as the
prescription by the patient.

The prescription order is a part of the professional relation-
ship among the prescriber, the pharmacist, and the patient. It
is the pharmacist’s responsibility in this relationship to provide
quality pharmaceutical care that meets the medication needs of
the patient. The pharmacist must be precise in the manual as-
pects of filling the prescription order and must provide the pa-
tient with the necessary information and guidance to assure
the patient’s compliance in taking the medication properly. It is
also the pharmacist’s responsibility to advise the prescriber of
drug sensitivities the patient may have, previous adverse drug
reactions (ADRs), and/or other medications that the patient
may be taking that may alter the effectiveness or safety of the
newly or previously prescribed medications. Pharmacists now
find themselves frequently contacting physicians to suggest al-
ternative drug products for individual patients as dictated by
the formularies used by third-part prescription insurance
plans. To meet these responsibilities, it is essential that the
pharmacist maintains a high level of practice competence,
keeps appropriate records on the health status and medication
history of his/her patients and develops professional working
relationships with other health professionals.

Pharmacists must establish and maintain the trust of the
prescriber and the patient. Pharmaceutical care cannot opti-
mally occur until the pharmacist has established a relationship
with the patient. An important part of this relationship in-
cludes maintaining confidentiality. The medication being taken
by a patient and the nature of his illness is a private matter
that must be respected. The Health Insurance Portability and
Accountability Act of 1996 (HIPAA) mandated the development
of standards and requirements to control the flow of health in-
formation throughout the healthcare system. The act, which
went into effect in April 2003, places additional restrictions and
safeguards on how medical information can be utilized and dis-
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closed. Pharmacists must now take special care to avoid dis-
cussing patient information where others not directly involved
in the care of the patient can overhear the conversation and
must obtain written permission from the patient to disclose cer-
tain types of medical information.

There are two broad legal classifications of medications:
those that can be obtained only by prescription and those that
may be purchased without a prescription. The latter are termed
nonprescription drugs or over-the-counter (OTC) drugs. Medica-
tions that may be dispensed legally only on prescription are re-
ferred to as prescription drugs or legend drugs. The latter term
refers to the legend that must appear on the label of the prod-
uct as it is provided to the pharmacist by the manufacturer—
Caution: Federal Law Prohibits Dispensing Without Prescrip-
tion. Occasionally, physicians may issue prescriptions for
nonlegend drugs that they desire the patient to receive.

Prescriptions may be written by the prescriber and given to
the patient for presentation at the pharmacy, may be telephoned
or communicated directly to the pharmacist by means of a fax ma-
chine, or may be electronically sent from a physician’s computer
to a pharmacist’s computer. Prescription orders received verbally
should be reduced to proper written form immediately or entered
directly into a prescription computer by the pharmacist.

In the future, electronic prescribing may become the domi-
nate means by which pharmacists receive prescriptions. In an
attempt to minimize medication errors and enforce the use of
the institution’s drug formulary, numerous large hospitals now
require physicians to enter orders directly into at a computer
terminal or through a PDA. These orders are screened for po-
tential errors and sent directly to the pharmacy for processing.
This practice has been implemented on a much smaller scale in
retail pharmacies in some geographic areas. As systems that in-
terface between physician offices and pharmacies are further
developed and refined, the practice of electronic prescribing will
likely to become widespread.

Potential advantages associated with electronic prescribing
include: (1) reducing or eliminating the errors associated with
illegible handwriting; (2) prescribers can receive on-screen
prompts for drug-specific dosing information; (3) information
from the patient’s medical record can be linked with informa-
tion from the patient’s prescription records; (4) prescribers
would be notified if a drug product is covered by the patient’s in-
surance plan when the order is being generated rather than
when it is presented at the pharmacy; (5) refill requests can be
expedited; and (6) computers can facilitate data exchange be-
tween the physician and pharmacist allowing individuals to
better manage their time and facilitate interactions with their
patients.!
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1824 PART 8A: FUNDAMENTALS OF PHARMACY PRACTICE

FORM OF THE PRESCRIPTION ORDER

Prescriptions usually are written on printed forms that contain
blank spaces for the required information. These forms are
called prescription blanks and are supplied in the form of a pad.
Most prescription blanks are imprinted with the name, ad-
dress, telephone number, and other pertinent information of
the physician or his or her practice site (eg, hospital or clinic)
(Fig 101-1). The printed information clarifies the prescriber’s
name when it is signed illegibly, and his address and telephone
number facilitates additional professional communication, as
may be required.

Certain health-care institutions or systems, such as the Vet-
erans Health Administration, provide prescription forms for
use only in their facilities; these forms are printed on security
paper and sequentially numbered. The front of the Veterans
Administration (VA) form, printed in gray tone, has checkoff
blocks to indicate patient status (eg, inpatient) as well as check-
off blocks to override the general authority to allow drug sub-
stitution and require the product name, strength, and quantity
to be placed on the label. The back of the form, in white, which
must be completed before dispensing an original or refill pre-
scription, provides space to enter the manufacturer and control
number of the product, the date dispensed or mailed, the sig-
nature or initials of the dispensing pharmacist, and any calcu-
lations or written notations.

Prescription blanks that are used by the pharmacist in
his/her transposition of verbally received prescriptions com-
monly are imprinted with the name, address, and telephone
number of the pharmacy. These blanks also may be used by
physicians to write prescriptions when visiting the pharmacy.
Specially imprinted prescription blanks are not required legally
for prescriptions; any paper or other writing material may be
used. Most states allow prescription orders to be faxed to a
pharmacy directly from the prescriber, and even allow direct
computer transmission of a prescription order from the pre-
scriber to the pharmacy’s computer.

Some states require prescription blanks for controlled sub-
stances (especially Schedule IT) to include certain security fea-
tures. These include triplicate prescription forms, sequentially
numbered forms, forms with special watermarks that can only be
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Figure 101-1. Example of a physician’s prescription showing typical form
and content.

observed at a 45° angle, and forms that reveal a repetitive void
pattern when the prescription is photocopied. Check-off boxes
with specified quantities also may appear on the forms to confirm
the actual number of dosage units authorized by the prescriber.
For the purpose of study, the component parts of a prescription
are described as follows and are identified in Figure 101-1.

. Prescribers office information

Patient information

Date

. B symbol or superscription

Medication prescribed or inscription

. Dispensing directions to pharmacist or subscription

. Directions for patient or signa (to be placed on label)

. Refill, special labeling, and/or other instructions

. Prescriber’s signature and license or Drug Enforcement Agency
(DEA) number as required
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In practice, some of the above information (such as the patient’s
address) may be absent when the prescription is received by the
pharmacist. In these instances the pharmacist obtains the nec-
essary information from the patient or physician, as is required.

PATIENT INFORMATION—The full name and address of
the patient are necessary on the prescription for identification
purposes. Names and addresses written illegibly should be clar-
ified on acceptance of the prescription. Incorrect spelling of a
patient’s name on a prescription label might cause concern in
the patient’s mind as to the correctness of the medication and
possibly would hamper the desired professional relationship
between the pharmacist and patient.

Federal law requires that the full names and addresses of
the prescriber and the patient be included on prescriptions for
certain controlled substances. The physician’s DEA registra-
tion number also is required on the prescription. Controlled
substances are drugs that, because of their potential for abuse,
are controlled under special regulations by the federal govern-
ment. The address of the patient is useful for identification pur-
poses as well as for delivery of medication to the patient’s home.

Some prescription blanks used by medical specialists, par-
ticularly pediatricians, include a space for insertion of the pa-
tient’s age, weight, or body surface area. This information is
placed on the prescription by the physician when medication
dosage is an important function of age or weight. This informa-
tion assists the pharmacist in interpreting the prescription,
checking the dose prescribed for the child and is particularly
useful when a child has the same name as one of his/her parents.

DATE—Prescriptions are dated at the time they are written
and also when they are received and filled in the pharmacy. The
date is important in establishing the medication record of the
patient. An unusual lapse of time between the date a prescrip-
tion was written and the date it is brought to the pharmacy may
be questioned by a pharmacist to determine if the intent of the
physician and the needs of the patient can still be met. The date
prescribed is also important to a pharmacist in filling prescrip-
tions for controlled substances. The Drug Abuse Control
Amendments specify that no prescription order for controlled
substances may be dispensed or renewed more than 6 months
after the date prescribed.

R SYMBOL OR SUPERSCRIPTION—The R symbol gen-
erally is understood to be a contraction of the Latin verb recipe,
meaning take thou or you take. Some historians believe this
symbol originated from the sign of Jupiter, %, employed by the
ancients in requesting aid in healing. Gradual distortion
through the years has led to the symbol currently used. Today,
the symbol is representative of both the prescription and the
pharmacy itself.

MEDICATION PRESCRIBED OR INSCRIPTION—
This is the body or principal part of the prescription order. It
contains the names, dosages, and quantities of the prescribed
ingredients.

Today, the majority of prescriptions are written for medica-
tions already prepared or prefabricated into dosage forms by in-
dustrial manufacturers. The medications may be prescribed



under their trademarked or manufacturer’s proprietary name
or by their nonproprietary or generic names.

Pharmacists are required to dispense the trademarked prod-
uct when prescribed, unless substitution of an equivalent prod-
uct is permitted by the prescribing physician or by state law.
Most states have generic substitution laws that mandate the
use of a generically equivalent product for certain patients. In
some instances, the patient also must consent to the drug sub-
stitution. Some states require the prescriber to write specific in-
structions or sign a specific line on the prescription to allow or
disallow product substitution. Many health maintenance orga-
nizations and prescription benefit plans have strict formularies
for which only certain drug products within a therapeutic class
may be dispensed. Thus, the pharmacists may be directed by
the prescription plan to dispense a similar but different drug
product than was prescribed for the patient.

Prescription orders requiring the pharmacist to mix ingre-
dients are termed compounded prescriptions. Prescriptions re-
quiring compounding contain the names and quantities of each
ingredient required. The names of the ingredients generally are
written using the nonproprietary names of the materials, al-
though occasionally proprietary names may be employed.
Quantities of ingredients to be used may be indicated in the
metric or apothecary system of weights and measures; how-
ever, the use of the apothecary system is dramatically dimin-
ishing to becoming nonexistent. These systems are described in
Chapter 11.

In the use of the metric system, the decimal is often replaced
by a vertical line that may be imprinted on the prescription
blank or drawn by the prescriber. The symbols g or mL often
are eliminated, as it is understood that solids are dispensed by
weight (in grams) and liquids by volume (in milliliters).

DISPENSING DIRECTIONS TO PHARMACIST OR
SUBSCRIPTION—This part of the prescription consists of di-
rections to the pharmacist for the preparation of the prescrip-
tion. With diminished frequency of compounded prescriptions,
such directions are likewise less frequent. In a majority of pre-
scriptions, the subscription serves merely to designate the
dosage form (eg, tablets, capsules, inhaler, transdermal patch)
and the number of dosage units to be supplied. Examples of pre-
scription directions to the pharmacist include the following
among others:

M ft caps dtd no xxiv (Mix and make capsules. Dispense 24 such
doses).

Ft supp No xii (Make 12 suppositories).

M ft ung (Mix and make an ointment).

Disp tabs No ¢ (Dispense 100 tablets).

DIRECTIONS FOR PATIENT OR SIGNATURA—The
prescriber indicates the directions for the patient’s use of the
medication in the portion of the prescription termed the Sig-
natura. The word, usually abbreviated Signa or Sig means
mark thou. The directions in the signa commonly are written
using abbreviated forms of English or Latin terms or a combi-
nation of each. Examples include:

Tabs ii g4h (Take two tablets every 4 hours).

Caps i 4xd pc & hs (Take one capsule four times a day after meals
and at bedtime).

Instill gtts ii od (Instill two drops into the right eye).

The directions are transcribed by the pharmacist onto the pre-
scription label of the container of dispensed medication. A list
of some prescription abbreviations is presented in Table 101-1.

It is advisable and required by law in most states for the
pharmacist to reinforce the directions to the patient when dis-
pensing the medication because the patient may be uncertain or
confused as to the proper method of use. Some pharmacists and
physicians provide their patients with written directions out-
lining the proper use of the medication prescribed. Frequently,
these directions include the best time to take the medication, the
importance of adhering to the prescribed dosage schedule, what
to doifa dose is missed, the permitted use of the medication with
respect to food, drink, and/or other medications the patient may
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be taking, as well as information about the drug itself. As a re-
quirement of law, certain manufacturers have prepared patient
package inserts (PPIs) for specific products for issuance to pa-
tients (Fig 101-2). These present to the patient information re-
garding the usefulness of the medication as well as its side ef-
fects and potential hazards. Other PPIs are available to
pharmacists for use in their practices from professional and
commercial sources. For example, The United States Pharma-
copeial Convention provides patient education leaflets contain-
ing supplementary printed instructions on many drugs and
drug categories to physicians, pharmacists, and other health
professionals for distribution to patients (Fig 101-3). The infor-
mation is also available on computer software, allowing leaflets
to be printed in the pharmacy as needed and with a compatible
computer and standard line printer. Similar computer software
programs are available from various other sources, designed to
generate personalized patient-counseling information for use by
the pharmacist in patient education.? Numerous sources of in-
formation for consumers are now available via the Internet.
Pharmacists can refer patients to these web sites but may want
to caution patients that all of the information on these sites may
not apply to their individual situation.

In addition to instructions to the patient, most prescribers
desire and laws dictate that the name and strength of the pre-
scribed drug be included on the label of the dispensed medica-
tion. Prescribers indicate this to the pharmacist by including the
name and strength of the drug in the signa or by simply writing
in the word label in the signa. Some prescription blanks have the
word label printed for circling or checking by the prescribing
physician (see Fig 101-1). The advantages to having the name
and strength of the drug identified on the prescription label in-
clude the facilitation of communication among the patient and
the pharmacist and the physician and the rapid identification of
the medication in times of accidental or purposeful overdose.
When a generic drug product is dispensed, it is customary to in-
clude the manufacture of the product on the label as well.

The date after which the medication will be subpotent (expi-
ration date) may be placed on the label based on information in-
cluded on the original manufacturer’s package. This precaution
is important for certain drugs that rapidly deteriorate and lose
their potency. For example, many oral liquid formulations of
antibiotics remain stable for only a period of 14 days under re-
frigeration, and one-half that time when nonrefrigerated after
their preparation by the pharmacist. Certain ophthalmologic
preparations and most parenteral dosage forms have relatively
short shelf lives once removed from refrigeration and thus con-
tainers must include the expiration date.

Physicians generally do not specify that expiration dates be
noted on the label because they recognize that the pharmacist
provides this information when dispensing such preparations.
Statements on auxiliary labels such as do not use after __ days
or discard after __days serve this purpose. Some state laws re-
quire that pharmacists place the expiration date on the label of
all medications dispensed, even those with no special stability
problems.

SPECIAL LABELING AND OTHER INSTRUCTIONS—
The number of authorized refills should be indicated on each
prescription by the prescriber. In the event that no refill infor-
mation is provided, it is understood that no refills have been au-
thorized; however, it is advised that the label state such to avoid
confusion. Most prescription blanks include a section where this
information may be indicated (see Fig 101-1). Most states limit
refills on a prescription to one year after the prescription was
written originally. When a prescriber indicates that a prescrip-
tion can be refilled prn “as needed,” the pharmacist should refill
it only with a frequency consistent with the directions. No refills
are permitted for Schedule II controlled substances.

HOSPITAL MEDICATION ORDERS

Medication orders for inpatients in hospitals and other institu-
tions are written by the physician on forms called the Physi-



Table 101-1. Commonly Used Abbreviations in Prescriptions and Medication Orders

ABBREVIATION MEANING ABBREVIATION MEANING
aa of each MS morphine sulfate

abd abdomen MTX methotrexate

ac before meals MVI multivitamin

ad To, up to m Mix

a.d. Right ear N&V Nausea and vomiting

ad lib At pleasure, freely non rep/NR Do not repeat

AM morning noct At night

amp Ampul of medication NS normal saline

aq Water NTG nitroglycerin

a.s. left ear OA osteoarthritis

ASA aspirin OoCD obsessive compulsive disorder
ATC Around the clock 0J orange juice

au each ear 02 oxygen

BCP birth control pill ou Each eye

bid Twice a day od Right eye

BM Bowel movement os Left eye

BP Blood pressure P pulse

BPH benign prostatic hypertrophy pc After eating

BS Blood sugar PEFR peak expiratory flow rate
BSA Body surface area pm evening

C with po by mouth

Ca calcium postop after surgery

CAD coronary artery disease pr rectally

caps Capsule prn when necessary

cc cubic centimeter [milliliter] pulv A powder

CHF congestive heart failure PVCs premature ventricular contractions
COPD chronic obstructive pulmonary disease PVD peripheral vascular disease
CcP chest pain q every

CRNP Certified Registered Nurse Practitioner qd every day

dil dilute qid four times daily

dtd Let such doses be given qod every other day

DC discontinue medication qs as much as is sufficient
DDS Doctor of Dental Surgery gs ad a sufficient quantity to (prepare)
DMD Doctor of Medical Dentistry agh every hour

disp dispense RA rheumatoid arthritis

div divide RN Registered Nurse

DJD degenerative joint disease Rect Use rectally

DM diabetes mellitus s without

DO Doctor of Osteopathy ss One-half

DW distilled water SC subcutaneous injection

Dx diagnosis Sig write on label

elix elixir SL sublingual

EtOH ethanol SLE systemic lupus erythematosus
Ft Make, let it be made SOB shortness of breath
gorgm gram sol Solution

GERD gastroesophageal reflux disease SQ or SubQ subcutaneous injection

Gl Gastrointestinal sqm, m? square meter

GU Genitourinary stat immediately

ar Grain supp Suppository

gtt A drop Susp Suspension

HA headache Sx symptom

HBP High blood pressure syr Syrup

HCTZ hydrochlorothiazide T temperature

HR heart rate tab tablet

HRT hormone replacement therapy TB tuberculosis

hs at bedtime TCN tetracycline

HTN Hypertension TED thromboembolic disease
inj An injection TIA transient ischemic attack
I\ Intravenous injection tid three times a day

IM Intramuscular injection tiw three times a week

ID Intradermal injection tbsp tablespoon

U international units TMP-SMX trimethoprim-sulfamethoxazole
JRA juvenile rheumatoid arthritis tsp teaspoon

KCL potassium chloride top (Use) topically

kg kilogram Tx treatment

L liter u unit

mcg microgram UA uric acid, urinalysis

MD Doctor of Medicine uc ulcerative colitis

mEq milliequivalent ud as directed

mg milligram ung ointment

mg/kg milligrams/kilogram URI upper respiratory infection
mg/m? milligrams/square meter ut dict as directed

mL milliliter uTI urinary tract infection
mOsmol milliosmole WA while awake

m or min Minimum wk week

MOM Milk of Magnesia
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Figure 101-2. Example of manufacturers’ patient package inserts in-
tended to enhance patient understanding of the medication prescribed.

cian’s Order Sheet. The type of form used varies between insti-
tutions and even within the institution, depending on the unit
rendering the care. Because these orders are written in a con-
trolled environment, many of the requirements and restrictions
placed on prescription orders for outpatients do not apply in the
institutional setting. Institutional pharmacy practice is dis-
cussed in Chapter 127.

PROCESSING THE PRESCRIPTION ORDER

The manner in which a pharmacist processes a prescription or-
der is important in fulfilling his/her professional responsibili-
ties and can enhance his/her image with the physician and the
patient. Proper procedures are given below for receiving, read-
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Figure 101-3. Examples of USP Patient Education Leaflets. The informa-
tion also is available on computer disk for use in the pharmacy (courtesy,
The USPC).
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ing and checking, numbering and dating, labeling, preparing,
packaging, rechecking, delivering and counseling, recording
and filing, and pricing the prescriptions.

RECEIVING THE PRESCRIPTION—It is desirable that
the patient present the prescription order directly to the phar-
macist because this enhances the pharmacist—patient relation-
ship and facilitates the gathering of essential disease and drug
information from the patient. This is critical for the provision of
quality pharmaceutical care. In situations in which this is not
practical, the individual receiving the prescription should be
trained to accept it in a professional manner and obtain the cor-
rect name, address, and other pertinent patient information.
Patients having a prescription filled for the first time at a phar-
macy may be asked to complete a brief health and medication
history to establish a database in the pharmacy’s computer for
the patient. It is important to determine if the patient’s medi-
cations are provided through insurance coverage and whether
the patient wishes to wait, call back, or have the medication de-
livered. If the pharmacist is unable to receive the prescription
order personally, he/she should be available to provide an esti-
mate of the length of time required for filling the prescription

and to price it if requested by the patient. Many pharmacists
make it a practice to price prescriptions before dispensing, es-
pecially in the case of unusually expensive medication, to
avoid subsequent questions concerning the charge.
READING AND CHECKING THE PRESCRIPTION—
The prescription order first should be read completely and
carefully. There should be no doubt as to the ingredients or
quantities prescribed. From the pharmacy’s prescription com-
puter (or other record of the patient’s medication history), the
pharmacist should determine the compatibility of the newly
prescribed medication with other drugs being taken by the pa-
tient and also consider if any drug—food or drug-disease inter-
actions may exist. Most prescription computer software pro-
grams identify possible drug—drug interactions. However, these
software programs do not always identify the potential signifi-
cance of the drug—drug interaction. This is the point at which
the pharmacist must use information specific to this patient to
determine the significance of the interaction and to determine
if the prescriber should be contacted. In addition, references
may be used for this purpose, such as USP Dispensing Infor-
mation (USP DI) or Drug Interaction Facts. Should the proba-
bility or likelihood of a drug interaction exist, the pharmacist
should first consider alternative drug products that might be
used and then consult with the prescriber to determine best
therapeutic alternative for the patient and be prepared to make
recommendations. The same would apply when a medication is
prescribed for a patient who has a known drug allergy or sensi-
tivity to the prescribed drug or to other drugs of the same chem-
ical class. If something is illegible or if it appears that an error
has been made, the pharmacist should consult another phar-
macist or the prescriber. A pharmacist should never guess at the
meaning of an indistinct word or unrecognized abbreviation.
Unfamiliar or unclear abbreviations represent a source of error
in interpreting and dispensing prescriptions.® No official or
standard list of prescription abbreviations exists. Many of those
in use are derived from the Latin and generally are recognized
(see Table 101-1). However, many others may be simply short-
hand creations of the individual prescriber.

Common prescriber abbreviations for drug names include
Pb for phenobarbital, HCTZ for hydrochorothiazide, MTX for
methotrexate, and ASA for aspirin. Diseases and conditions
also are commonly abbreviated (eg, CHF for congestive heart
failure, BPH for benign prostatic hypertrophy, URI for upper
respiratory tract infection, HBP for high blood pressure). Other
abbreviations, such as ATC for around-the-clock, WA for while
awake, and BM for bowel movement, also are used in prescrip-
tion writing.

The use of Latin words, phrases, and abbreviations in pre-
scriptions is a carryover from the time that Latin was consid-
ered the international language of medicine. Latin was used ex-
tensively in writing prescription orders until the early part of
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the 20th century. Although its use gradually has diminished, it
is still used widely, in the form of abbreviations, in the sub-
scription and signa portions of prescriptions.

Pharmacists are frequently confronted in their interpreta-
tion of the prescription order with the names of drugs that look
alike or sound alike. These similar names are a potential source
for errors. Knowledge of the patient’s medical problems and di-
agnoses can often provide the pharmacist with insight into
which of the look-alike or sound-alike drugs is intended for the
patient. There have been numerous cases in which the brand
name of a drug product has been changed after several months
on the market subsequent to confusion with other marketed
drugs with similar brand names. Examples of drugs with simi-
lar names are listed in Table 101-2.

The pharmacist must take great care and use his/her broad
knowledge of drug products to prevent dispensing errors. A
telephone call to the physician, made so as not to alarm the pa-
tient, serves to verify the meaning of a prescription that is un-
clear and at the same time bolster the professional reputation
of the pharmacist as a careful practitioner and valuable mem-
ber of the health team.

Omissions, such as the failure to specify the desired
strength of a medication or its dosage form, must be corrected.
In such a case, the pharmacist should never elect to dispense
the usual dose or dosage form but instead should consult the
prescriber. To detect such omissions and provide the physician
with the necessary information, the pharmacist must be famil-
iar with available strengths and dosage forms of prefabricated
drug products. Knowledge of available dosage forms also en-
ables the pharmacist to suggest a more appropriate or easy-to-
use method of drug delivery for a particular patient.

The amount and frequency of a dose must be noted care-
fully and checked. In determining the safety of the dose of a
medicinal agent, the age, weight, and condition of the patient
(eg, liver function, kidney function), dosage form prescribed,
possible influence of other concomitant drugs being taken, and
the frequency of administration all must be considered. Sev-
eral guides are available to the pharmacist in evaluating the
safety of a prescribed dose. The USP DI provides usual doses
and dosage ranges for many drugs in use. Manufacturers’ cat-
alogs, file cards, and package inserts provide dosage informa-
tion on their products. References such as Physicians’ Desk
Reference, AMA Drug Evaluations, American Hospital Formu-
lary Service Drug Information, Drug Facts and Comparisons,
Handbook of Clinical Drug Data, Pharmacist’s Drug Hand-
book, and Pediatric Dosage Handbook are useful general
sources of such information. Some computer software pro-
grams now can check doses for pediatric patients when the
child’s weight is entered. In the case of a suspected error in
dose, appropriate references should be checked prior to con-
sulting the physician.

Measurement of liquid medication may lead to dosage vari-
ation caused by differences in the capacity of household spoons
and interpretation of which measuring device to use by the pa-
tient. The problems associated with teaspoonful dosage have
long been recognized. A standard teaspoon has been estab-
lished by the American National Standards Institute as con-
taining 4.93 = 0.24 mL. For practical purposes, the standard
teaspoonful is considered to be equivalent to 5 mL, although dif-
ferent household teaspoons vary widely in capacity. Thus, 1 fl
0z (29.57 mL) of a medicated liquid is considered to provide ap-
proximately six standard teaspoonful doses.

Table 101-2. Examples of Look-Alike and/or Sound-Alike Drug Names

Adriamycin Achromycin
Albuterol Atenolol
Alupent Atrovent
Amikin Amicar
Apresoline Priscoline
Brevital Bretylol
Carafate Cafergot
Cefoxitin Cefotaxime
Chlorpromazine Chlorpropamide
Clonidine Klonopin
Cyclosporine Cycloserine
Digitoxin Digoxin
Dilantin Dilaudid
Diphenhydramine Diphenhydrinate
Dopamine Dobutamine
Doriden Doxidan
Doxirubicin Daunorubicin
Dyazide Diazoxide
Enalapril Anafranil
Enduronyl Inderal
Esimil Estinyl
Florinal Florinef
Florinal Fioricet
Fluocinolone Fluocinonide
Folic Acid Folinic Acid
Glipizide Glyburide
Haldol Halcion
Hydralazine Hydroxyzine
Hydroxyzine Hydroxyurea
Imferon Interferon
Inderal Isordil
Indocin Lincocin
Isomil Isordil
Lanoxin Xanax
Lithobid Lithotabs
Lorazepam Alprazolam
Mesantoin Mestinon
Metaproterenol Metoprolol

Methotrexate Metolazone
Myleran Mylicon
Nicardipine Nifedipine
Orinase Ornade
Pediapred PediaProfen
Penicillin Penicillamine
Percodan Percocet
Phenobarbital Pentobarbital
Physostigmine Pyridostigmin
Pitressin Pitocin
Prazepam Prazosin
Prednisolone Prednisone
Prednisone Primidone
Prilosec Prozac
Quinamm Quinidine
Quinidine Clonidine
Quinine Quinidine
Ramapril Enalapril
Regroton Hygroton
Ritodrine Ranitidine
Salsalate Sucralfate
Sandimmune Sandostatin
Stelazine Selegiline
Tegretol Tegopen
Tenex Xanax
Timolol Atenolol
Timolol Tylenol
Tolazamide Tolbutamide
Tylenol Tylox
Vanceril Vancenase
Vicodin Hycodan
Vinblastine Vincristine
Vistaril Restoril
Wellbutrin Welicovorin
Xanax Zantac
Zarontin Zaroxolyn
Zofran Zantac
Zovirax Zostrix
Zyloprim ZORprin




To avoid errors in liquid dosing, pharmacists often dispense
calibrated measuring devices with liquid medication. Some of
these devices are shown in Figures 101-4 and 101-5.

NUMBERING AND DATING—TIt is a legal requirement to
number the prescription order and to place the same number on
the label. This serves to identify the bottle or package and to
connect it with the original order for reference or to renew the
prescription. Consecutive numbers are assigned by prescrip-
tion computers or manually by use of numbering machines.

Dating of the prescription on the date filled is also a legal re-
quirement. This information is important in determining the
appropriate refill frequency, patient compliance, and as an al-
ternate means of locating the prescription order should the pre-
scription number be lost by the patient. The prescription com-
puter may be employed for these purposes.

LABELING—The prescription label may be typewritten or
prepared by computer, using the information entered by the
pharmacist or pharmacy assistant. Figure 101-6 demonstrates
a computer-prepared prescription, including the label, patient-
counseling information, and receipt. The type and quality of
computer printer used by a pharmacy can have a major effect
on the readability of a prescription label. Newer laser printers
produce a label with a type font and boldness that is much eas-
ier for most patients to read.

A prescription should have an aesthetic and professional-
appearing label. If the label and the container are not neat and
professional in appearance, the patient may conclude that the
prescription medication itself was also prepared in a careless
manner. This may result in a loss of confidence in the pharma-
cist or pharmacy.

The name and address of the pharmacy are legally required
to appear on the label; the telephone number is also commonly
included. The prescription number, prescriber’s name, patient’s
name, directions for use (in easy to understand language for the
patient), and the date of dispensing also are legally required;
and the name and strength of the medication are also fre-
quently included.

Some state laws require that the name or initials of the
pharmacist dispensing the medication appear on the label.
Some pharmacists indicate the refill or renewal status of the
prescription on the primary label or use an auxiliary label to in-
dicate this information. Occasionally, the manufacturer’s lot
number for the medication dispensed is entered on the label to
aid in rapid identification of medication that might be recalled.

Labeling requirements for controlled substances are pre-
sented in Chapter 111. Auxiliary labels are used to emphasize
important aspects of the dispensed medication, including its
proper use, handling, storage, refill status, and necessary
warnings or precautions. A shake-well label is indicated for a
prescription containing ingredients that may physically sepa-

Figure 101-4. Examples of medicinal spoons of various capacities, cali-
brated medicine droppers, an oral medication tube, and a disposable
medication cup.*
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Figure 101-5. An oral liquid dispenser for the accurate delivery of small
doses of liquid medication to infants (courtesy, Baxa).

rate on standing (eg, suspensions, lotions, and emulsions). The
use of labels such as For the Ear, For the Eye, and External Use
is recommended because of the added safety these offer, even
when the primary directions indicate their proper use. Other
precautionary labels may be used to warn that the medication
should not be swallowed, used internally or should be kept out
of reach of children and others for whom it is not intended.

Auxiliary labels are available in various colors to give them
special prominence. They should be placed in a conspicuous
spot on the prescription container. Examples of some auxiliary
labels in English and Spanish are shown in Figure 101-7.

In certain circumstances it may be desirable for the phar-
macist to supplement the instructions or directions of the pre-
scriber. Some states have passed regulations that recognize
that a need may exist for the pharmacist to add to the directions
of the prescriber to either clarify or expand the prescriber’s in-
structions. Such regulations indicate that when, in the judg-
ment of the pharmacist, directions to the patient are necessary,
either for clarification or for insurance of proper administration
of the medication, the pharmacist may add such directions or
cautionary messages to those indicated by the prescriber on the
original prescription. For example, a pharmacist might advise
that a medication be taken with a large volume of water or that
certain foods or activities are to be avoided when taking the
medication.

The federal government has required that patient product
information be provided with the dispensing of certain drugs to
ensure that the patient is apprised of proper use of the medica-
tion, its benefits and risks, and the signs of adverse reaction.
Examples of these are shown in Figure 101-2. Other types of pa-
tient information sheets have been noted in this chapter and
may be used by pharmacists in their practice. Virtual all pre-
scription computer systems are programmed to provide supple-
mental instructions to patients (see Fig 101-6). These printed
instructions may be used by the pharmacist to reinforce his or
her personal efforts in patient counseling. Pharmacists may
need to assist some patients interpret the information con-
tained in these product information sheets. This is especially
the case when dealing with poorly educated patients, patients
who have impaired cognitive function, or when dispensing a
drug product that has many potential indications.

PREPARING THE PRESCRIPTION—A(fter reading and
checking the prescription order, the pharmacist should decide
on the exact procedure to be followed in dispensing or com-
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Figure 101-6. Example of a computer-prepared prescription record, label, patient receipt, and patient-counseling information.

pounding the ingredients. Most prescriptions call for dispens-
ing medications already prefabricated into dosage forms by
pharmaceutical manufacturers. Care must be exercised by the
pharmacist in making certain that the product dispensed is of
the prescribed dosage, form, strength, and number of dosage
units. As noted above, when substitution is permitted, the
pharmacist is responsible for the selection of the manufac-
turer’s product to use in filling the prescription. He/she per-
forms this responsibility on the basis of his knowledge of the
quality, effectiveness, and cost to the patient of the selected
product.

In preparing prescriptions with prefabricated products, the
pharmacist should check the manufacturer’s label, comparing
it with the prescription order, before and after filling the order,
to make certain of its correctness. Products that show signs of
poor manufacture, which look deteriorated or are past the
stated expiration date on the label should never be dispensed.

Solid, prefabricated dosage forms generally are counted in
the pharmacy using a device such as that shown in Figure 101-
8. Such a device facilitates the rapid and sanitary counting and
transferring of medication from the stock packages to the pre-
scription container. To prevent contamination of tablets and

capsules, the counting tray should be wiped clean after each
counting, as powder, especially from uncoated tablets, tends to
remain on the tray. Many high volume pharmacies use auto-
mated counting machines (eg, Baker Cell, Drug-O-Matic, Auto-
Script III) that are activated by the computer when the pre-
scription order is entered. In some practices, unit dose packages
are dispensed as shown in Figure 101-9.

Although the number of prescriptions that now require com-
pounding represents only a small percentage of the total, the
pharmacist must acquire and maintain the knowledge and
skills necessary to prepare them accurately. The extemporane-
ous compounding of prescriptions is an activity for which phar-
macists are qualified uniquely by virtue of their education,
training, and experience. Pharmacy compounding is defined as
the preparation, mixing, assembling, packaging, or labeling of
a drug or device as a result of a practitioner’s prescription-drug
order or initiative based on the prescriber—patient—pharmacist
relationship in the course of professional practice.’ In addition
to the compounding of individual prescriptions when received,
guidelines of the FDA permit the preparation of small quanti-
ties of compounded products in anticipation of prescriptions for
individual patients based on regularly observed prescribing
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Figure 101-7. Examples of pharmacy auxiliary labels in English and Span-
ish. Actual labels available in color (courtesy, PHARMEX).
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patterns. However, unless licensed as a manufacturer, phar-
macies may not engage in the large-scale preparation of drugs
for other pharmacies or entities for resale.’

Extemporaneous compounding is essential in the course of
professional practice to prepare drug formulations in dosage
forms or strengths that are not otherwise commercially avail-
able. The process may include the use of readily available bulk
pharmaceutical chemicals, or it may require the use and con-
version of a commercially available dosage form into another
form. For example, it is not uncommon to fortify or reduce the
strength of an active ingredient in a dermatological prepara-
tion, to reformulate adult dosage forms, such as tablets or cap-
sules, into an oral suspension for use by pediatric patients, or to
prepare intravenous admixtures in the hospital, nursing home,
or home-care setting.” In each instance of compounding, the
pharmacist must apply his/her technical and scientific knowl-
edge and use available informational sources to assure product
efficacy and stability. Information about the preparation and
stability of drugs into suspension formulations can often be ob-
tained from pharmacists’ colleagues at pediatric hospitals
where the preparation of such formulations may be common-
place.

When a prescription requiring compounding is received, the
pharmacist should take into consideration the chemical and
physical compatibility of the ingredients, the proper order of
mixing, the need for special adjuvants or techniques, and the
mathematical calculations required.

Once deciding on the procedure, the pharmacist assembles
the necessary materials in a single location on the prescription
counter. As each ingredient is used, it is transferred to another

Figure 101-8. Steps in the hygienic counting of solid dosage units with the Abbott Sanitary Counting Tray: (1) placing units from the stock package
onto the tray, (2) counting and transferring the units to the trough, (3) returning the excess units to the stock container, and (4) transferring the counted

units into the prescription container.
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Figure 101-9. Examples of multiple-unit and single-unit packaging, in-
cluding patient cup, unit dose of powder, blister packaging of single cap-
sule, and strip packaging of tablets (courtesy, Roxane).

location away from the workstation. The use of this technique
provides the pharmacist with a mechanical check on the intro-
duction of each ingredient. If the pharmacist is interrupted dur-
ing the process, there is then no doubt as to which ingredients
already have been used. When the pharmacist has finished, all
the ingredients are returned to their storage places. Through
this process, the pharmacist has the opportunity to read the la-
bel of each ingredient three times: once, when the container is
removed from the storage shelf, again when the contents are
weighed and measured and, finally, when the container is re-
turned to the shelf.

Any calculations or compounding information that would be
useful in refilling the prescription at a later date should be
noted either on the face or back of the prescription order and
also in the computer system. Adjuvants used, order of mixing,
amount of each ingredient, capsule size used, type and size of
the container, name and product identification number of the
manufacturer, auxiliary labels used, clarification of illegible
words or numbers, price charged, and any special notations
should be recorded. The failure to do this may result in differ-
ences in the appearance of the prescription when refilled and
possibly create doubt and apprehension in the mind of the pa-
tient.

PACKAGING—When dispensing a prescription, pharma-
cists may select a container from among various shapes, sizes,
mouth openings, colors, and composition. Selection is based pri-
marily on the type and quantity of medication to be dispensed
and the method of its use.

Among the types of containers generally used in the phar-
macy are
Round vials: Used primarily for solid dosage forms as capsules and

tablets

Prescription bottles: Used for dispensing liquids of low viscosity

Wide-mouth bottles: Used for bulk powders, large quantities of
tablets or capsules, and viscous liquids that cannot be poured read-
ily from the narrow-necked standard prescription bottles

Dropper bottles: Used for dispensing ophthalmic, nasal, otic (ear), or
oral liquids to be administered by drop

Applicator bottles: Used for applying liquid medication to a wound or
skin surface

Ointment jars and collapsible tubes: Used to dispense semisolid
dosage forms, such as ointments and creams

Sifter-top containers: Used for topical powders to be applied by
sprinkling

Hinged-lid or slide boxes: Used for dispensing suppositories and
powders prepared in packets

Aerosol containers: Used for pharmaceutical aerosol products (These
are pressurized systems dispensed by the pharmacist in the original
container.)

Most of the prescription containers usually are available in col-
orless or amber-colored glass or plastic. Amber-colored contain-
ers are most widely used because these provide maximum pro-
tection of their contents against photochemical deterioration.
Plastic amber containers are generally used except in situa-
tions where moisture sensitive drug products dictate the use of
glass bottles of vials. The containers shown in Figure 101-10
are examples of such containers. The use of outer wrappings or
cartons also may be used to protect light-sensitive pharmaceu-
ticals. Pharmaceutical manufacturers select and use containers
that do not affect the composition or stability of their products
adversely. Similar types of containers should be used by the
pharmacist in dispensing the medication to the patient. FDA
regulations require pharmaceutical manufacturers to include
in their prescription-product labeling the type of container to be
used by the pharmacist when dispensing the prescription drug
to preserve its identity, strength, quality, and purity. The regu-
lation does not apply to products intended to be dispensed in
the manufacturer’s original container. Many manufacturers
now package their products in quantities which correspond to
30 or 90 day supplies which allows the pharmacist to affix a la-
bel directly on the container thus streamlining the drug pack-
aging and dispensing process.

The closure on a prescription container is as important as
the container itself. By law, prescription containers must be
moisture-proof and thus the ability of the closure to restrict en-
trance of moisture into the container is of prime importance.
Moisture has a deteriorating effect on many dosage forms, es-
pecially capsules, tablets, and powders. For example, aspirin
tablets are hydrolyzed in the presence of moisture and broken
down into acetic acid and salicylic acid. Sublingual nitroglyc-
erin tablets are always dispensed in their original glass bottles
to minimize exposure to air and moisture. Many pharmacies
use screw-cap glass or tight-fitting closures to reduce moisture
penetration (Fig 101-11).

Plastic containers have widespread use in the pharmaceuti-
cal industry and in prescription practice. The advantages
of plastic over glass containers include lightness of weight,

Figure 101-10. Examples of light-protective amber prescription contain-
ers for, from left to right: small numbers of solid dosage forms, such as
tablets and capsules; liquid preparations administered by drops; liquid
preparations; powders or large numbers of solid dosage forms; and
semisolid preparations, such as ointments and creams (courtesy, Arm-
strong Cork).
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Figure 101-11. Gross and cutaway views of moisture-tight prescription
container (courtesy, Kerr Glass).

resistance to breakage on impact and greater versatility in con-
tainer design. Flexible polyethylene is used widely in the pack-
aging of squeeze bottles for medication to be administered as
drops or as a spray. Nose drops, eye drops, and throat sprays,
as well as oral medication to be administered in a dropwise
manner, frequently are packaged and dispensed in these con-
tainers. Lotions, medicated shampoos, and creams also are
packaged conveniently in flexible polyethylene containers. Pli-
able ointment tubes and flexible plastic containers for intra-
venous fluids also are used widely.

Rigid polystyrene vials are employed commonly by phar-
macists to dispense capsules and tablets. This type of plastic
also is used widely in ointment jars and box packages for sup-
positories. The modern compact-type container used for oral
contraceptives, which contain sufficient tablets for a monthly
cycle of administration and permit scheduled removal of one
tablet at a time, is a prime example of the imaginative pack-
aging possible with plastic. Examples of these containers are
shown in Figure 101-12. These prepackaged containers, as ob-
tained from the manufacturer, are labeled properly by the
pharmacist and dispensed in the original container to the pa-
tient. Several manufacturers now market antibiotics and
other medications used for a limited number of days packaged
as individual dosage units on cards with the instructions for
administration indicated next to each dose. This approach to
drug packaging is designed to help assure compliance to the
prescribed regimen.

Figure 101-12. Examples of plastic packaging used for oral contraceptive
products. (From Ansel HC. Introduction to Pharmaceutical Dosage Forms,
4th ed. Philadelphia: Lea & Febiger, 1985.)
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The increased responsibilities of pharmacists in drug distri-
bution and inventory control in hospitals, nursing homes, and
other patient-care facilities have had an effect on the develop-
ment of the single-unit drug package, such as the strip package,
the blister package, and the plastic disposable syringe. These
single-unit packages are termed unit-dose packages at the time
of administration to a specific patient. Examples are shown in
Figure 101-9.

CHILD-RESISTANT CONTAINERS—The high number
of accidental poisonings after ingestion of medication and
other household chemicals by children led to the passage of
the Poison Prevention Packaging Act in 11010. The initial reg-
ulation called for use of childproof closures for aspirin prod-
ucts and certain household chemical products shown to have
significant potential for causing accidental poisoning in
youngsters. As the technical capability in producing effective
closures was developed, the regulations were extended to in-
clude the use of such safety closures in the packaging of both
legend and OTC medications.

The Consumer Product Safety Commission has ruled that
manufacturers must place prescription drugs in child-resistant
packages if the original package is intended to go directly from
the pharmacist to the patient. However, manufacturers need
not place drugs in safety packaging if the drugs are intended to
be repackaged by pharmacists.

All legend drugs intended for oral use must be dispensed by
the pharmacist to the patient in containers having safety clo-
sures unless the prescribing physician or the patient specifi-
cally requests otherwise. A request for a non-child-resistant
container may be applied to a single prescription or to all of a
patient’s dispensed medications. The pharmacist should clarify
the patient’s desires, obtain and file a signed waiver request,
and maintain the information in the prescription computer for
future reference.® There are some exceptions to the overall re-
quirements, such as oral contraceptive packages because of
their unique and useful design, and certain cardiac drugs (eg,
nitroglycerin) because of the importance to the patient for di-
rect and immediate access to the medication.

Exemptions also are permitted in the case of OTC medica-
tion for one-package size or specially marked packages to be
available to consumers for whom safety closures might be un-
necessary or too difficult to manipulate. These consumers in-
clude childless persons, arthritic patients, and the debilitated.

Further, drugs that are used or dispensed in inpatient insti-
tutions, such as hospitals, nursing homes, and extended-care
facilities, need not be dispensed with safety closures unless
they are intended for patients who are leaving the confines of
the institution. Examples of child-resistant containers are
shown in Figures 101-11 and 101-13.

RECHECKING—The importance of this step cannot be
overemphasized. Every prescription should be rechecked and
the ingredients and amounts used verified by the pharmacist.
All details of the label should be rechecked against the pre-
scription order to verify directions, patient’s name, prescription
number, date, and prescriber’s name. Rechecking is especially
important for those drug products available in multiple
strengths.

DELIVERING AND PATIENT COUNSELING—The
pharmacist personally should present the prescription medica-
tion to the patient (or family member, caregiver) unless it is to
be delivered to the patient’s home or workplace. Suggested
questions to ask the patient when dispensing a new prescrip-
tion include:

1. What did the doctor tell you the medication is for?
2. How did the doctor tell you to take the medication?
3. What did the doctor tell you to expect from the medication?

Appropriate responses to these questions by the patient gives
the pharmacist assurance that the patient knows how to use
the medication properly. When presenting the medication
to the patient, the pharmacist should reinforce the information
the patient already is aware of, call attention to any auxiliary
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Figure 101-13. Example of child-resistant safety closure on a prescription
container (courtesy, Owens-Brockway).

labeling instructions, and provide further information regard-
ing the medication as may be desirable. When personal delivery
of the prescription is not possible, the pharmacist should make
certain that the appropriate instructions are provided to the pa-
tient and that the patient is encouraged to telephone the phar-
macy should there be any questions. The pharmacist should
take the initiative to telephone the patient when a product is
dispensed with unusual or complicated dosing instructions and
when specific precautions need to be reviewed.

There is an increased awareness that labeling instructions
frequently are inadequate to ensure patient understanding of
his/her medication and his/her adherence or compliance with
recommended instructions. The responsibility that the patient
receive specific instructions, precautions, and warnings for safe
and effective use of prescribed drugs is the shared responsibil-
ity of the prescriber and the pharmacist. Reinforcement of the
labeled instructions is through verbal communication among
the prescriber, pharmacist, and patient, or as supplemental
printed instructions, as noted previously (see Fig 101-3).

The Omnibus Budget Reconciliation Act of 1990 (OBRA 90)
amended the 1965 Medicaid law and, among other things, re-
quired the development of state drug-use review (DUR) pro-
grams and patient counseling activities by pharmacists. Al-
though the law applies specifically to pharmaceutical care
rendered to persons receiving Medicaid benefits, the individual
states have developed and adopted similar pharmacy practice
standards to apply uniformly to all patients.

The specific requirements of the Act are presented in Chapter
111; however, in brief, pharmacists must offer to discuss with
each eligible patient—or caregiver of such individual—who pre-
sents a prescription, information on the drug, dosage form, route
of administration, any special directions for use, common side ef-
fects or interactions and therapeutic contraindications that may
apply, techniques for self-monitoring drug therapy, proper stor-
age, prescription refill information, and action to be taken in the
event of a missed dose. Written information may be used to sup-
plement but not replace the oral counseling requirement.

Under the Act, the pharmacist also must make a reasonable
effort to obtain, record, and maintain patient profiles of the pa-
tient’s disease states, known allergies, and drug sensitivities; a
comprehensive list of medications taken and medical devices

used; pharmacists’ comments relevant to the patient’s drug
therapy; and the name, address, telephone number, date of
birth or age, and gender of the patient.

The state DUR programs must be prospective and retro-
spective to ensure that the medications are appropriate, medi-
cally necessary, unlikely to result in adverse medical results,
and based on predetermined standards.

To assist the pharmacist in having up-to-date and pertinent
information available for the counseling of his patients, several
organized and conveniently arranged sources of dispensing in-
formation for patients are available. For example, USP Dis-
pensing Information, Vol I, Drug Information for the Health
Care Professional, and Vol II, Advice for the Patient (drug in-
formation in lay language), provide useful information on offi-
cially recognized medications for use by pharmacists in coun-
seling their patients.

These references provide the pharmacist with resource in-
formation, including clinical indications and applications,
ADRs, drug interactions, interference with diagnostic tests,
known effects on the fetus and newborn, relevant biopharma-
ceutics and pharmacokinetics, excretion of the drug through
breast milk, sugar and/or alcohol content of the medication, and
other information deemed important.

RECORDING AND FILING—A record of the prescrip-
tions dispensed is maintained in the pharmacy through the use
of computer and hard copy prescription files. Newer centralized
computer systems used by many chain drug stores allow phar-
macists from anyplace in the system to access a patient’s
records and refill a prescription previously dispensed at an-
other store.

Various prescription file types are available to maintain
original prescription orders. Metal or cardboard units, which
conveniently store approximately 1000 prescriptions are com-
mon. When these files are used, holes are punched in the pre-
scription orders; the files are then slipped onto two metal rods
firmly attached to the file and placed in a designated compart-
ment in numerical order for safe storage and rapid retrieval.

Suitably partitioned drawers sometimes are used for filing.
The partitions may be placed between every 100 or 1000 pre-
scriptions, plainly marked with the numbers of the prescrip-
tions filed in that section. This method permits the removal of
a single prescription without preventing ready access to others,
as normally occurs when metal rod files are used.

PRICING THE PRESCRIPTION—For a prescription
practice to be successful, the pharmacist must be an effective
manager of the financial aspects of his practice. To maintain
the types of pharmaceutical services desired by his patients,
the pharmacist must make a fair and equitable profit.

Each pharmacy should have a method for pricing prescrip-
tions that is applied consistently by each pharmacist practicing
in that pharmacy. The pricing method should be established to
ensure the profitable operation of the prescription department.
A uniform and consistently applied system is beneficial to
the pharmacist and helps to avoid misunderstandings from
patrons.

The charge applied to a prescription should cover the costs
of the ingredients, including the container and label, the time
of the involved pharmacist and auxiliary personnel, the cost of
inventory maintenance and other operational costs of the de-
partment, as well as providing a reasonable margin of profit on
investment.

Although many methods of pricing prescriptions have been
used through the years, the most common are as follows:

1. % Markup:. Cost of ingredients + (cost of ingredients X %
markup) = dispensing price

2. % Markup + Minimum Fee: Cost of ingredients + (cost of ingre-
dients X % markup) + minimum fee (the minimum fee usually is
established to recover the combined cost of the container, label,
overhead, and professional services) = dispensing price

3. Professional Fee: Cost of ingredients + professional fee = dis-
pensing price. The professional fee includes all the dispensing
costs and professional remuneration. A true professional fee is in-



dependent of the cost of the ingredients and thus does not vary
from one prescription to another. Some pharmacists use a vari-
able or sliding professional-fee method, whereby the magnitude
of the fee is varied somewhat on the cost of the ingredients.

In practice, the professional fee may vary widely between phar-
macies, depending on the cost and types of pharmaceutical ser-
vices rendered (eg, family record systems, delivery service, home
health-care needs, cognitive services) and the professional de-
sires of the pharmacist. Pharmacies using the professional fee
commonly make adjustments for prescriptions requiring com-
pounding to compensate for the extra time, materials, and equip-
ment. Some pharmacies may charge their patients an annual fee
for professional services. This fee then might entitle the patient
to the following: routine professional service each time a pre-
scription is filled, a yearly record of prescriptions, regular blood
pressure checks, plus a yearly one-on-one consultation.

Governmental units, such as state human services agencies
and most insurance companies and prescription card services,
have adopted the professional-fee method for the reimburse-
ment of pharmacists in filling prescriptions covered under their
programs. Such third-party payers negotiate the professional
fee to be used with pharmacists interested in participating in
the programs. This practice has resulted in lower fees being
paid to many pharmacists as large-volume pharmacies attempt
to maintain profits by increasing prescription volume. Most of
these programs have a copayment provision that requires the
patient to pay a portion of the charge for each prescription
he/she has filled. As the cost of prescription drugs has in-
creased, most prescription drug plans have implemented a
tiered copayment system where the percentage the patient
must pay is reduced if generic drug or preferred formulary
products are prescribed and dispensed.

PRESCRIPTION REFILLING—Instructions for refilling
a prescription are provided by the prescriber, on the original
prescription or by verbal communication. Although prescrip-
tions for noncontrolled substances have no limitation according
to federal law as to the number of refills permitted or the date
of expiration, state laws may impose such limits. Many states
limit refills to 1 year after the prescription was written. Refill-
ing prescriptions for controlled substances is limited as de-
scribed in Chapter 111.

Physicians and pharmacists should work together so that
prescriptions are renewed only with the frequency consistent
with directions for use, and the pharmacist should check with
the prescriber after a reasonable time to assure himself/herself
that his/her intent is being met. No prescription should be re-
newed indefinitely without the patient being reevaluated by
the prescriber to assure that the medication as originally pre-
scribed remains the medication of choice.

Renewals should be noted on the reverse side of the pre-
scription order or in the prescription computer with the date,
the quantity dispensed if different from the original, and the
name or initials of the pharmacist dispensing the medication. If
verbal authorization has been obtained from the prescriber,
this should be recorded.

The maintenance of accurate records of renewals is impor-
tant for following federal and state laws and for providing in-
formation on the patient’s medication history.

COPIES AND TRANSFERS OF PRESCRIPTION
ORDERS—Occasionally, these are requested by the patient or
a pharmacist on behalf of the patient. In some instances, the in-
tention is to provide information, and in other instances, the pa-
tient is desirous of having the copy refilled at another pharmacy.
Patients who change residences either temporarily or perma-
nently may request their prescriptions be transferred to another
pharmacy. Chain pharmacies that have centralized computer
systems can access a patient’s prescription records from any of
their pharmacies throughout the US and can easily transfer any
remaining refills on the original prescription order.

Although the FDA maintains that a copy of a prescription
order has no legal status and should not be honored, the agency
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has opened the door for honoring copies under certain circum-
stances. The FDA does not object to the exchange of prescrip-
tion copies between pharmacies for the purpose of renewal, pro-
vided that certain safeguards are taken: (1) the original order is
voided and marked to indicate that a copy has been issued, the
individual to whom it has been issued, and the date of issuance;
(2) the copy should be so marked and the location and number
of original noted; (3) the copy shows the date of original dis-
pensing, the date of the last renewal, and the number of re-
newals remaining.®

This procedure does not apply to Schedule II controlled drugs
or if individual states prohibit such a procedure. In instances in
which copies of prescriptions are provided by the pharmacist
and in which the copy may not be refilled legally, the pharma-
cist supplying the copy should write Copy—DNot to be Dispensed
or a similar designation across the top. A copy should be made
exactly like the original, including all pertinent information
that a pharmacist might require in dispensing the medication as
originally provided. The copy preferably should be written or
typed on a preprinted form identifying the pharmacy.

The DEA amended the Code of Federal Regulations (CFR)
in 1981 to permit the transfer of prescription orders between
two pharmacies for controlled-substance prescriptions that
may be renewed lawfully. The amendment allows for the
transfer of an original prescription order for controlled sub-
stances listed in Schedules III, IV, or V between pharmacies
on a one-time basis only.

To comply with these regulations, pharmacists first must as-
certain if the transfer of a prescription order for renewal dis-
pensing purposes is permissible under state or other applicable
law. When a prescription order is transferred, it must be com-
municated directly between two licensed pharmacists, and the
transferring pharmacist must record the following information:

Write VOID on the face of the invalidated prescription order.

On the back of the invalidated prescription order, the name, the ad-
dress, and the DEA registration number of the pharmacy it was
transferred to and the name of the pharmacist who received the in-
formation.

The date of transfer and the transferring pharmacist’s name.

The pharmacist receiving the transferred prescription order
must reduce to writing the following:

The word transfer on the face of the transferred prescription order.

All information required on a controlled-substance prescription order as
it appears on the original prescription order.

The date of issuance of original prescription order.

The original number of renewals authorized on the original prescription
order.

The date of the original prescription order.

The number of valid renewals remaining and the date of the last re-
newal.

The pharmacy’s name, address, DEA registration number and the orig-
inal prescription number for which the prescription order was trans-
ferred.

The name of the transferring pharmacist.

The DEA requires that the original and the transferred pre-
scription orders must be maintained for 2 years from the date
of the last renewal. Most states now allow the transfer of pre-
scriptions via computers within their states, whereas some al-
low computer transfers from other states. Pharmacies electron-
ically accessing the same prescription record must satisfy all
information requirements of a manual mode for prescription
transferral.

PATIENT COMPLIANCE WITH
PRESCRIBED MEDICATION
When a prescriber writes a prescription, it is with the intent

that the patient fills the prescription promptly and begins
using the medication according to directions. Patient adher-



1836

PART 8A: FUNDAMENTALS OF PHARMACY PRACTICE

Figure 101-14. Example of the MEDISET medication container designed
to assist patient compliance with prescribed medication schedule (cour-
tesy, Drug Intelligence).

ence or compliance with the prescribed medication schedule
has been a source of concern to the physician and the
pharmacist.

Patients may unnecessarily delay the initiation of drug ther-
apy or may wait to see if they feel better before having the pre-
scription filled. Some patients discontinue their medication
prematurely because they are feeling better and see no partic-
ular need to continue taking the medication. Other patients
may take excessive doses of the medication believing that they
will get better faster, whereas others take their medication at
incorrect intervals or whenever they remember.

On refilling a prescription, a pharmacist generally can de-
termine the compliance of the patient in taking his/her medica-
tion by comparing the dosage units dispensed versus the dosage
units apparently taken over the treatment period. Pharmacists
can often gain a great deal of useful information about compli-
ance by simply having the patient describe how he/she takes
the medication on a daily basis. Pharmacy computer systems
are useful in determining patient compliance and can be used
to generate refill reminder cards or telephone lists for courtesy
calls to remind patients about the need to comply with their
medication.

Specially designed medication containers are useful in as-
sisting patients to adhere to their medication schedule. These
containers have individual compartments for daily medication
and generally hold a week’s supply (Fig 101-14). Containers for
oral contraceptive medication, previously discussed and shown
in Figure 101-12, have proved effective in patient compliance
during the monthly medication cycle. See also Chapter 98.

USE OF COMPUTER SYSTEMS TO
PROCESS PRESCRIPTIONS

The use of computer systems in pharmacy practice is now stan-
dard because of the expanded informational needs of the phar-
macist, the need for on-line prescription plan approval, the in-
creased amount of paper work required in the practice, the need
for efficiency, and the availability of computer technology and
expanded databases to provide the necessary support. Most
chain pharmacies are linked together by dedicated telephone
lines or satellites, thus facilitating the sharing of information
between pharmacies (Fig 101-15).

In general, computerized systems in pharmacy are used in
three areas: prescription dispensing and associated record
maintenance, clinical support and accounting, and business
management. Most insurance and prescription plans now re-
quire on-line verification and authorization prior to the dis-
pensing of any medication. Pharmacists can now use the Inter-

net to obtain and download information about disease states
and drug therapy for their patients.

Prescription Dispensing and Associated
Record Maintenance

LABEL PREPARATION—Once basic prescription infor-
mation is entered, the computer produces an error-free label or
multiple labels if required.

PRESCRIPTION NUMBER ASSIGNMENT—Consecu-
tive numbers are assigned to prescriptions by the computer,
and the problem of lost and duplicate numbers virtually is
eliminated.

RECEIPT PREPARATION—Prescription computers cal-
culate the price of the prescription and store information. Thus,
it is simple for the computer to prepare a receipt automatically
for the patient that may include the amount paid for an indi-
vidual prescription or for the total prescriptions filled over a
given period. This information may be important to the patient
for insurance or tax purposes.

PRESCRIPTION NOTATION—As a prescription order
is processed, the pharmacist typically makes several nota-
tions, including the initials of the dispensing pharmacist, the
drug cost and product dispensed, and special entries such
as dispensed only one-half at patient request. This information
may be retained by the computer and used in renewal
processing.

RENEWAL PROCESSING—The computer-assisted re-
newal processing of prescriptions is almost automatic. If the
computerized records indicate that the prescription renewal is
allowable, the computer automatically prepares the new label
and receipt, updates the renewal status of the prescription, re-
calculates the price on the basis of current cost information,
and adds the entire transaction to the patient’s medication pro-
file. See also Chapter 117.

Clinical Support

PATIENT MEDICATION PROFILES—On command,
the computer presents on its monitor the most recent medica-
tions that have been dispensed to the individual patient. This
information is used by the pharmacist in ascertaining potential
drug—drug interactions. Information pertaining to the patient’s
drug allergies and primary illnesses also permits the pharma-
cist to assess the drug therapy and dispense only rational and
effective medications.

Figure 101-15. Pharmacist using a prescription computer system in his
professional practice (courtesy, General Computer).



PATIENT EDUCATION INFORMATION—Computer-
printed information is provided to the patient on the medica-
tion dispensed. The information generally includes the proper
use and administration of the medication, precautions, possible
side effects, a brief description of the purpose of the medication,
and how to proceed if a dose is missed. Some computer pro-
grams also may generate a picture of the dosage form.

DRUG UTILIZATION MONITORING—BYy tracking the
dispensing dates and quantities dispensed, a pharmacist can
determine a patient’s compliance in taking the prescribed med-
ication properly.

Accounting and Business Management

BUSINESS RECORDKEEPING—The computer may be
programmed to provide accounts receivable, payroll, general
ledger, accounts payable, third-party claims processing and
records, inventory control and ordering, sales analysis func-
tions, and daily summary of business.

PRESCRIPTION ANALYSIS—The computer provides re-
trievable information on daily, monthly, or yearly prescription
totals; new versus refilled prescriptions; medication costs per
prescription filled; and profit per prescription filled.

DRUG-PRODUCT DEFECT AND ADVERSE-
REACTION REPORTING PROGRAMS

Monitoring Drug-Product Quality

Monitoring drug-product quality is an important function of
the practicing pharmacist. The medications dispensed on pre-
scription and those sold OTC should meet high standards of
manufacturing quality to assure safety and efficacy when
used properly.

As contained in the Code of Federal Regulations (21 CFR
211), manufacturers of pharmaceutical products must comply
with FDA standards for Current Good Manufacturing Practice
(CGMP) for Finished Pharmaceuticals to ensure product qual-
ity. A section of these regulations includes provisions for the re-
porting and handling of drug-product complaints. A complaint
or concern regarding product quality may arise from a patient
or from a health professional and may be communicated di-
rectly to the manufacturer or brought to the attention of the
FDA. In either case, the information is shared between the
agency and the manufacturer, and each complaint is evaluated
to determine whether corrective action is required. Complaints
or concerns may relate to any factor of product quality or effec-
tiveness, including dosage form integrity, stability, appear-
ance, odor, taste, color, packaging, and labeling.

Pharmacists play an important role in the detection and re-
porting of product defects through participation in the FDA’s
Medical Products Reporting Program (MedWatch), a voluntary
program for the reporting of concerns regarding the quality of
distributed prescription and nonprescription drug products.
Since the program’s initiation in 1993, both the number of seri-
ous events reported has increased and the quality of adverse-
event reporting to the FDA has improved, primarily owing to
the efforts of pharmacists.!® Information provided through this
program becomes useful to the manufacturer and the FDA in
maintaining quality standards.!!’ Pharmacists may report
drug-product quality concerns by telephone (1-800-FDA-1088),
on the FDA’s web site [www.fda.gov], or by mail using the Med-
Watch form provided for this purpose (Fig 101-16).

Specific information requested on the FDA MedWatch form
includes product name, dosage form, strength, and size; Na-
tional Drug Code Number, if available; lot number and expira-
tion date; name and address of manufacturer, distributor, or la-
beler; name, address, and profession of person reporting the
suspected product defect; a description of the problem noted or
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suspected and the date and the signature of the person filing
the report. The option is given to the person filing the report to
remain anonymous in the subsequent FDA communication to
the affected manufacturer or distributor.

Monitoring Adverse Drug Reactions

The FDA has specific requirements for drug manufacturers of in-
vestigational and marketed pharmaceutical products to report
adverse drug reactions (ADRs) or adverse drug experiences
(ADEs).2 Pharmacists have the opportunity to participate in re-
porting such incidents through practices in the institutional and
community pharmacy settings. Observations of reactions to in-
vestigational drugs generally are observed in the clinical (usu-
ally institutional) setting during controlled clinical studies as in-
vestigational drugs are evaluated prior to FDA approval for
marketing. Reactions to marketed drugs may be observed during
any postmarketing clinical studies and through surveillance by
health professionals during the course of their practice.

The postmarketing surveillance of pharmaceuticals for ad-
verse reactions is essential in establishing a complete safety
profile for marketed drugs. Once marketed, the number and di-
versity of patients receiving a new drug is far greater than dur-
ing the controlled clinical trials. Thus, some ADRs and drug in-
teractions that escape detection during the clinical trials are
seen initially after the drug product is marketed. During the
past decade, there are several examples of newly marketed
drug products that subsequently have been removed from the
market after postmarketing surveillance by the FDA and the
manufacturer has detected the occurrence of rare but poten-
tially lethal adverse reactions or drug interactions.

Pharmacists and other health-care providers who observe
suspect reactions to drugs are encouraged to report these to
the FDA. Serious reactions, observations of events not de-
scribed in the package insert, and reactions to newly mar-
keted products are of particular importance. The FDA pro-
vides the MedWatch form for filing a voluntary—or in the case
of user facilities, distributors, or manufacturers, a manda-
tory—report. The form includes space for entering patient in-
formation; adverse reaction information, including a descrip-
tion of the reaction experience and relevant laboratory tests or
data; suspect drug information, such as the drug name, man-
ufacturer, lot number, daily dose, route of administration,
dates of administration and duration of administration; con-
comitant drugs taken and record of administration; and name
and contact information for the person or manufacturer filing
the report. In some institutions in which clinical studies are
conducted, computer programs are used to record, monitor,
and report suspected ADEs.'®> ADR reports may result in
changes in product labeling, warning letters to health-care
professionals regarding safe conditions of use, requirements
for further clinical or safety studies or, in some instances,
withdrawal of the product from the market.!*

LEGAL CONSIDERATIONS

All aspects of manufacture, distribution, and possession of
drugs are controlled by both state and federal laws and regula-
tions. State laws and regulations governing the practice of
pharmacy generally are administered by state boards of phar-
macy composed of varying numbers of pharmacy practitioners
and in some instances by consumer representation. These
boards generally regulate the licensing of pharmacy interns,
pharmacists, and pharmacies, and enforce rules and regula-
tions pertaining to the legal and ethical practice of pharmacy
within the state. State regulations regarding drugs frequently
include and extend the federal law. Federal laws are adminis-
tered by various federal agencies and pertain primarily to prod-
ucts considered interstate commerce.
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PLEASE TYPE OR USE BLACK INK

MEDWATCH

THE FDA MEDICAL PRODUCTS REPORTING PROGRAM

of event:

1. Patient identifier | 2. Age at time

3. Sex 4. Weight

Page _ of __ .

For VOLUNTARY reporting O A Ol s Ot warernon on v
by health professionals of adverse ':‘ "'::"
events and product problems  Miodig)

C. Suspect medication(s)
1. Name (give labeled strength & mfr/labeler, if known)

or Otemate] ——ws | | #
Dete
In confidence of birth: [ mase Kgs ”
0 A 2. Dose, frequency & route used 3. Therapy dates (if unknown, give duration)
O ave O olgele fromo (or best eshmate)
1. [[] Adverssevent andior [ ] Product pr (e.g., det " " 4l
2. Outcomes attributed to adverse event o
(check all that apply) [ disabiity " "
[ deatn [ congenital anomaly 4. Diagnosis for use (indication) 5 Etvent .m.:o after use
Tmorcayyn [ required intervention to prevent ”n stopped or dose reduced
D life-threatening permanent impairmer 0 1 Dye s D no D goe yn"
D hospitalization - initial or prolonged D other: #2 D D Dd .
; - #2 | |yes no OSP"
3 # (if ki apply
3. Date of % Deate of 6. Lot # (if known) 7. Exp. date (if known)
event this report " " 8. Event reappeared after
= LRI reintr i
5. Describe event or problem #2 #2 ’
#1 [Tyes [(Jno Dgggﬁ‘”
9. NDC # (for product problems only)
- - #2 [(yes (Jno Dggg?yf”

6. Relevant tests/laboratory data, including dates

7. Other history, di

) g P ting medical conditions (e.g., allergies,
race, pregnancy, smoking and aicohol use, hepatic/renal dysfunction, etc.)

Mail to: MEDWATCH
5600 Fishers Lane
Rockville, MD 20852-9787

Submission of a report does not constitute an admission that medical personnel or the product caused or contributed to the event.

FDA Form 3500 (6/93)

orF

10. Concomitant medical products and therapy dates (exclude treatment of event)

D. Suspect medical device

1. Brand name

2. Type of device

3. Manut name & add 4. Operator of device
D health professional
[:] lay user/patient
D other
5. Expi date
6. (mordayryn
model #
7. W implanted, give date
b . Imo/day:yr)
serial #
8. If explanted, give date
lot # imo/day'y)
|other #
9. Device available for evaluation? (Do not send to FDA)
D yes D no D retuned to manufacturer on
(moidayryr)
10. C ical prod and therapy dates (exclude treatment of event)

E. Reporter (see confidentiality section on back)
1. Name, address & phone #

'AX to:
1-800-FDA-0178

2. Health p 7| 3. Occupati 4. Also reported to
D yes [:] no D manutacturer
D user facility
5. i you do NOT want your identity disclosed to
the manufacturer, piace an “ X " in this box. L__] distributor

Figure 101-16. FDA MedWatch Reporting Form.




The laws governing the practice of pharmacy are presented
in Chapter 111.
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Providing a Framework for Ensuring

Medication Use Safety

Karen E Smith, MS, RPh, CPHQ
Sharon Murphy Enright, MBA, RPh

The US health care system is paradoxical, offering at once the
promise of death-defying state of the art care, and also the
threat of injury, and even death, resulting from flawed and
sometimes dysfunctional performance. In 1998, the Institute of
Medicine sponsored National Roundtable on Health Care qual-
ity, published a report that called attention to an alarming
problem?:

“Serious and widespread quality problems exist throughout Ameri-
can medicine. These problems . . . occur in small and large communities
alike, in all parts of the country, and with approximately equal fre-
quency in managed care and fee-for-service systems of care. Very large
numbers of Americans are harmed as a result.”

This realization was brought sharply to public and professional
attention with the publication in November 1999, of To Err is
Human: Building a Safer Health System, the first report of the
Institute of Medicine (IOM) Committee on Quality. This bench-
mark report reframed medical error as a chronic threat to pub-
lic health, and galvanized media attention to the issue. Some
startling findings included®:

e 98,000 Americans die annually as a result of preventable medical
errors.

e National costs (including lost income, lost household production,
disability and health care costs) of preventable adverse
events—medical errors resulting in injury—are estimated between
$17 and $29 billion, of which health care cost represents over half.

e More Americans die of medication errors annually than from
workplace injuries.

e Even medication errors that do not result in actual harm have a
cost, calculated at as much as $2 billion annually.

Because these hospital-based studies do not even account for
errors in other settings where they occur with at least equal fre-
quency, the figures offer only a modest estimate of the real tar-
get of actual errors. Err recommended a comprehensive ap-
proach to improving patient safety, which would demand a
broad-based response. There was no magic bullet, no single so-
lution, no single recommendation as the answer. Preventing er-
rors means designing the health care system to build in safety
at all levels.

Eighteen months later, IOM followed with a second—even
more comprehensive-report, Crossing the Quality Chasm: A
New Health System for the 21°* Century, that calls for nothing
less than redesign of the US health care system.? Chasm paints
a graphic and detailed picture of how and where the health care
system fails to meet the needs and expectations of the patients
it serves. The report addressed three problem categories
introduced in To Err is Human: overuse, underuse, and misuse
that contributed to problems with patient care. Misuse—failures
to execute clinical care plans and procedures properly.
Overuse—use of health care resources and procedures in the ab-
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sence of evidence. Underuse—failure to employ health practices
of proven benefit. Among the observations®:

e Health care today harms too frequently and routinely fails to de-
liver its potential benefits.

e Tens of thousands of Americans die each year from errors in their
care, and hundreds of thousands suffer or barely escape from non-
fatal injuries that a truly high quality care system would largely
prevent.

e During the last decade, more than 70 publications in leading peer-
reviewed clinical journals have documented serious quality short-
comings.

e Waste, medical error, lack of access to clinical information, un-
necessary duplication of services, long waiting times and delays,
and overuse of services where the harm outweighs the benefit,
contribute to a system that, as a whole does not make the best use
of its resources. The current system cannot do the job. Trying
harder will not work. Changing systems of care will.

With a current annual investment of over $1 trillion in the
health care sector expected to grow to $2 trillion or 16% of
Gross Domestic Product by 2007, Chasm reports that a sizable
commitment on the order of $1 billion over 3 to 5 years, will
be required for the rapid and significant change that is
needed.*

Err offered a similar conclusion relative to safety: flaws are
unacceptable and common. The effective remedy is not to brow-
beat the health care workforce by asking them to try harder to
give safe care, when in fact, the courage, hard work, and com-
mitment of health care workers are the only real means to stem
the tide of errors latent in the health care system.® Unfortu-
nately, workers must rely on outmoded systems and poor
workflow design that sets them up to fail, despite efforts to the
contrary.

Growth in knowledge and technologies has never been so
profound and prolific. However, research on the quality of care
demonstrates that the health care system falls short in its abil-
ity to translate knowledge to practice and to apply new tech-
nologies safely and appropriately. One realizes that knowledge
of best practice is not applied systematically or rapidly, in fact
the diffusion of innovation of best practice is frustratingly slow.
An average of 17 years is required for new evidence-based
knowledge to be incorporated into common practice.® System
redesign, more rigorous information technology to support clin-
ical and administrative processes and improved knowledge
management capabilities will be required.

The IOM committee sets forth six Aims for Improvement, es-
tablishing what should be attainable common goals: care
should be safe, effective, timely, patient-centered, and efficient.
Yet, Chasm reports that as it exists, the American health care
system is incapable of providing the public with the quality it
expects and deserves and offers few of these basic aims consis-
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tently. Quality problems occur typically not because of failure
of goodwill, knowledge, effort, or resources, but rather because
of fundamental shortcomings in the way care is organized.” If,
as Err suggests, exhortation, blaming, and trying harder can-
not get the necessary job done, what system redesign consider-
ations must be considered?

Chasm calls for change at four levels (Fig 102-1):

Experience of patients and communities. The focus for improvement
must shift from the health care system itself to being patient-centric, ty-
ing quality issues more closely to patient’s values and expectations, ac-
tual experiences, cost and social justice.

Microsystems of care. The small work units that actually give care
to patients represent the microsystem level. This team of people, with
their information system, client population of patients, and a defined
set of work processes represents where work or care happens, where
quality occurs or does not. Care at the microsystem level must be
knowledge-based, patient-centered, and systems-minded. The quality
of a microsystem is its sustained ability to provide ever-improving
levels of care: safe, effective, patient-centered, timely, efficient, and
equitable.

Health care organizations (or macrosystems). The quality of an orga-
nization lies in its ability to support microsystem’s ability to sustain
ever-improving care levels. Through their culture, policies, and the tools
provided for work, health care organizations frame the capacity for mi-
crosystems to achieve care improvements. Organizations need to de-
velop more robust and persistent systems for identifying, diffusing, and
adopting best practice. Access to information and decision support sys-
tems must be available to create a supporting network of knowledge at
the microsystem level. Because human assets are a fundamental differ-
entiating factor, organizations need to invest in recognition and devel-
opment in the persistent improvement of knowledge, skills, and compe-
tency within the workforce. Beyond individual knowledge, skills, and
competency, effective and collaborative teams and teamwork will be es-
sential to achieving improvement goals, as will coordination of care
among services, departments and across the continuum of care, partic-
ularly with respect to patients with chronic illnesses. Finally, organiza-
tions need to commit philosophically and in practice to a data-driven
measurement and assessment of performance and outcomes.

Health care environment. Sweeping and difficult changes will be nec-
essary in the external environment, including capital and operating fi-
nancing, regulation, accreditation, litigation and tort reform, profes-
sional education, and social policy. Needed change at microsystem and
organizational levels reflect toxicities resulting from the external envi-
ronment. Who would pay for telephone-based or e-mail care? What will
be the source of capital for much needed information technologies? A
safety culture functions on the basis of openness, transparency, and
trust but without tort reform to ease pressures of litigation and in an
environment of blame and shame can that be a reality? The quality of
the health care environment may determine how well organizations and
microsystems can achieve their quality goals.

Err and, to an even greater extent Chasm, reflect a solid base
in systems thinking. Solidly tying experiences of patients to the
fundamental definitions of quality, judgments of performance,
delivery systems, organizations, and policies and procedures
can only be made in the context of health status, satisfaction,
and reduction of morbidity and mortality. Improving patient
safety relies on an understanding of systems thinking, complex
adaptive systems, and learning in complex systems.

While Chasm, has provided the framework for improve-
ment, additional work by the IOM, through the Quality Chasm

Patient self-care

Microsystems of care delivery

Macro-or%anizations

Social and public policy

Figure 102-1. Levels of quality-focus in health care. Data from Berwick
DM. A user's manual for the IOM’s “quality chasm” report. Health Aff
(Millwood) 2002; 21(3):80.
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Series continues to build the body of evidence, understanding,
and necessary action steps to keep patients safe. In January
2003, the IOM released the report entitled Priority Areas for
National Action Transforming Health Care Quality that clearly
identified 20 priority areas that collectively address preventive
measures, care coordination, patient self-management, and
health literacy issues that cross acute, chronic, and palliative
care domains.® A subsequent report, Fostering Rapid Advances
in Health Care: Learning from System Demonstrations identi-
fied the need for primary care redesign, improved information
and technology infrastructures, insurance coverage changes,
and malpractice reform strategies necessary to make care pa-
tient-centered and safety focused.’

In Leadership by Example: Coordinating Government Roles
in Improving Health Care Quality, the IOM goes further to rec-
ommend a multi-pronged approach to care improvement by
suggesting the federal government take advantage of the influ-
ence it has to set the standards for national health care qual-
ity.10 Specifically, the report indicates that clinical data report-
ing requirements, purchasing strategies, standardized
performance measures, and quality reports should be devel-
oped to accelerate the development of knowledge and tools that
have been demonstrated to improve quality. An additional re-
port, Patient Safety: Achieving a New Standard For Care out-
lines the IOM recommendations for enhancing knowledge, de-
veloping tools, disseminating results in order to build the
necessary health data interchange and work plan to develop
data standards applicable to the collection, coding, and classifi-
cation of patient safety information.!!

The IOM also identified that to provide safe and effective
care, health professional education requires a major overhaul
to address changing health system expectations, evolving prac-
tice requirements, new information and technologies and
staffing arrangements. The first report released by the IOM,
Health Professions Education: A Bridge to Quality provides a
mix of approaches necessary to improve training environments,
research, public reporting and leadership.'? The focus of this re-
port identifies the need to integrate a core set of competencies—
patient-centered care, interdisciplinary teams, evidence-based
practice, quality improvement and informatics—into health
professions education. A second report, addressed nursing
workforce issues, Keeping Patients Safe: Transforming the
Work Environment of Nurses, identifies necessary safeguards
for safe and effective care.!®> While specifically focused on an
evaluation of nursing practices, resources, and environment,
the report highlights changes that could impact all care profes-
sionals and patient safety efforts: effective leadership, ade-
quate staffing, organizational support for ongoing learning, in-
terdisciplinary collaboration, appropriate work design, and
organizational support through governance and culture that
supports safety as a priority.

The IOM and other groups continue to build the body of ev-
idence necessary to identify strategies for sustainable and ef-
fective care improvement. What has been identified to date?
There are clear conditions and priorities for care improvement
action that requires attention. A need exists for leadership to
be passionate and engaged for safety improvement to occur.
Comprehensive strategies must be implemented to develop
the workforce to provide the sustainable, change needed to im-
prove care delivery. The findings in the Quality Chasm Series
to date highlight the breath and diversity of issues that must
be addressed to improve local as well as natural health care
quality.

DEFINING THE SCOPE OF THE SAFETY
PROBLEM

Safety is an implied minimum standard in providing health
care. Yet many Americans are harmed as a result of medical er-
ror. While the horrific cases such as Betsy Lehman, a health re-
porter for the Boston Globe who died as a result of a chemother-
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apy overdose or Ben Kolb, an 8-year-old boy who died during
minor surgery due to a medication mix up make headlines,
these events provide only the tip of an iceberg describing con-
cerns regarding the safety of medication use.'*

Research in the area of medication safety and error preven-
tion has identified some serious concerns for patients and care
providers. As health care delivery systems become more com-
plex, it is evident that the opportunities for error abounds. A
national, concerted effort by health professionals, organiza-
tions, purchasers, and regulators will be required to deal with
this complex issue.

Reports published indicate that errors involving medica-
tions are responsible for an immense burden of patient injury,
suffering, and death. Those involved in caring for patients and
those who receive care agree that the errors observed should
not happen. Current research has identified some issues, pre-
viously only discussed behind closed doors, regarding the scope
and seriousness of the problem of medication errors:

e The costs of medication-related morbidity and mortality are high.

e Many medication errors are preventable, and physicians, nurses,
and pharmacists can play a vital role in diminishing medication
errors.

e The medication use process is highly complex, problem-prone, and
requires a systematic approach for improvement.

Reports indicate that adverse drug events (ADEs)—injuries
caused by the use (or nonuse) of a medication—affects as many
as 1.3 million hospitalized patients annually.'®

Several large studies have identified that medication-
related errors occur frequently in hospitals. In 1993, medica-
tion errors were estimated to account for 7,000 deaths annually
in the US.' In a second study conducted in New York, adverse
events due to medications accounted for 19.4% of all injuries.”
A third study evaluated 39 prospective studies utilizing a data
set obtained from the literature between 1966 and 1996. The
overall incidence of serious adverse drug reactions in hospital-
ized patients was 6.7% and of fatal ADRs was 0.32%. In 1994,
it was estimated 2,216,000 hospitalized patients experienced
serious ADRs and 106,000 had fatal ADRs making these reac-
tions the fourth and sixth leading causes of death in the US.8
A final study that requires discussion is a matched case-control
study of patients admitted to a tertiary care institution in Salt
Lake City. Classen et al identified that adverse drug events
represented 2.43 of 100 admissions to their facility. The occur-
rence of an adverse drug event was associated with an in-
creased length of stay of 1.91 days and an increased cost of
$2,262. The increased risk of death among patients experienc-
ing and ADE was 1.88.%°

Not all medication errors that occur result in actual harm to
patients, but evidence suggests that those that do cause harm
are also costly. One study conducted found that nearly 2% of ad-
missions experienced a potentially preventable ADE resulting
in an increased hospital cost of nearly $4,700 per admission.?°
When that cost is annualized for the 700-bed teaching facility,
this results in an overall cost of $2.8 million. If the findings are
placed in the context of national admission rates, ADEs in in-
patients could result in costs of $2 billion for the nation as a
whole.2°

Hospitals only represent a fraction of the total population
at risk for an adverse drug event. Injuries from medication
use have been documented during the vulnerable peri-dis-
charge period. An evaluation by Forster et al evaluated 400
consecutive patients discharged home from a general internal
medical service.?! The patient’s post hospital course was de-
termined by conducting a medical record review and a struc-
tured telephone interview approximately 3 weeks after the
discharge. A total of 76 (19%) were found to have some type of
adverse events after discharge. Of interest is that adverse
drug events were the most common type of adverse event re-
ported at a frequency of 66%.%

Additional studies frame the issue of medication-related er-
rors in other settings by identifying errors in prescribing and

dispensing of prescriptions in an outpatient environment.
There is evidence that ADEs account for a sizable number of ad-
missions to inpatient facilities; however, it is unknown how
many of these ADEs are directly associated with error. One
study found that between 3% and 11% of hospital admissions
were attributable to ADEs.?2 ADEs are often identified as a rea-
son to seek care at a physician office or emergency room. In a
study evaluating 1,000 patients in a community, office-based
medical practice, patients were observed for adverse drug
events. It was determined that 42 patients presented with an
ADE of which 23 were found to be potentially avoidable.?® In
another evaluation, 1.7% of 62,216 patients seen in an emer-
gency department visits were identified as associated with
medication noncompliance or inappropriate prescribing.?*

Adverse drug events can also occur in nursing homes. A
study by Bootman et al in 1997 demonstrated that for every dol-
lar spent on medications in nursing facilitites, $1.33 is con-
sumed in the treatment of medication-related morbidity and
mortality.?? Total costs for the nation were estimated to be $7.6
billion, with a significant portion of the costs, $3.6 billion esti-
mated to be avoidable.

Patient nonadherence with medication regimens also ap-
pear to be a significant quality issue. However, the extent to
which nonadherence contributes to error is not known. With a
greater emphasis on community-based, long-term care, in-
creased ambulatory surgery, shorter hospital stays and greater
complexity in therapy, patients themselves play an increas-
ingly more important role in the administration of medications.
Greenberg et al identified that 4.3% of the elderly enrolled in
Medicare social HMOs in 1988 required assistance in adminis-
tering medications.2® In a meta-analysis conducted by Sullivan
et al in 1986, it was estimated that 5.5% of admissions can be
attributed to medication therapy noncompliance, resulting in
1.94 1;17illion admissions and potentially $8.5 billion in hospital
costs.

It has been estimated that for every dollar spent on ambula-
tory medications, another dollar is spent to treat new health
problems caused by the medication.2® This has resulted in pro-
jections that the health care cost of treating medication-related
morbidity and mortality in the ambulatory setting to be as high
as $76.6 billion in 1994.2° Not all of this medication-related
morbidity and mortality has been identified as preventable.
However, numerous evaluations in population-based studies of
patients in the community, health plans, hospitals, and nursing
homes suggest that prescribing, dispensing by pharmacists,
and unintentional nonadherence on the part of patients con-
tribute significantly to this problem.3%-33

Appropriate medication use is a complex process involving
multiple organizations and professions from various disciplines
combined with a working knowledge of medications, access to
accurate and complete patient information and integration of
interrelated decisions over a period of time. The growing com-
plexity of science and technology requires health care providers
to know more, manage more, monitor more, and involve more
care providers than every before. Current methods of organiz-
ing and delivering care are not able to meet the new expecta-
tions of patients and families because the knowledge, skills,
care options, devices, and medications have advanced more
rapidly than the health care system’s ability to deliver them
safety, effectively, and efficiently. The potential for errors of
omission or commission to creep into the process is extraordi-
nary. No one clinician can retain all the information necessary
for overseeing sound, safe, best practice. This is especially true
in the case of pharmaceutical delivery and development. The
average number of new medications approved per year has dou-
bled since the 1980s. Between 1990 and 1999, more than 300
new medications were approved by the United States Food and
Drug Administration.?* Costs of care as well as the complexity
of managing the use of existing and new pharmaceuticals are
only expected to intensify as a result.

One of the consequences of these advances in medicine and
technology is that people are now living longer. Changing mor-
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tality patterns, increasing numbers of individuals 65 years of
age and older, and increases in incidence in prevalence of
chronic conditions have important implications for the health
care delivery system. Unlike the episodic care that occurs in
acute care, effective care of the chronically ill requires a high
degree of collaboration. Delivery of care must include joint de-
velopment of care plans, goals, targets, implementation strate-
gies, patient self-management training, sustained follow up
and monitoring, and decision support systems. This collabora-
tion requirement adds another layer of complexity to the deliv-
ery of care. The potential for the development of medication er-
rors, adverse events, and mismanagement issues within and
along the care system is enormous.

Access to treatments and use of best practice guidelines
have lead to national quality improvement initiatives and
priority action items to assure that change and improvements
are made. As medical science and technology has advanced at
a rapid pace, the system used to support and distribute care
has not been able to keep up with the pace. Research indi-
cates that the health care system currently falls short of be-
ing able to translate knowledge into practice. Variation of
health system performance varies greatly. Many patients re-
main without health care insurance and have little to no ac-
cess to basic health care services. For those without insur-
ance, care is unobtainable except in emergency situations. A
highly fragmented system lacks information capabilities, fre-
quently provides duplication of services, long waiting times
and delays.

Despite the vast range of available guidelines, best prac-
tices, standards, and evidence-based practice recommenda-
tions, a gap exists between the care people should receive and
care they do receive. This is the case for acute, chronic, and
preventive care and whether overuse, underuse, or misuse of
resources are evaluated. Medication use examples can empha-
size this point. Influenza vaccine is recommended as a pre-
ventive measure in adults over the age of 65, yet vaccination
rates seldom occur over 60% of those at risk.?® Antibiotic
overuse continues to be a concern, which has lead to increase
bacteriologic resistance. Antibiotics are not considered appro-
priate care for patients exhibiting symptoms of the common
cold. Several studies in the 1990s identified that for 44-60%
of patient visits diagnosed with a common cold were treated
with antibiotics.?® In other studies, such as those conducted by
the Center for Medicare and Medicaid Services (CMS, for-
mally known as the Health Care Financing Administration or
HCFA), these identify that for patients suffering from my-
ocardial infarction, use of aspirin, beta blockers, and other
agents used to preserve or improve cardiovascular perfor-
mance are not used as frequently as they should be and vary
based on regional factors.3”

National estimates indicate that as many as 70% of adverse
drug events are due to errors and may be preventable.?® Yet,
since the reports of these findings it appears that little progress
has actually been made. Clearly, a new approach is needed
within health care organizations to improve the safety of medi-
cation use. Building the required safer medication system will
mean redesigning processes of care to ensure patients are safe
from accidental injury. A number of practices have been shown
to reduce error in the medication process and are recommended
to be in place in health care settings. Recommendations for
building a safer medication use system include redesigning pro-
cesses that govern medication use, involving all members of the
medication use team and creating a new culture that identifies
medication safety as a priority for the organization. Despite the
availability of tested methods in health care and other indus-
tries, regulatory mandates, and published resources, gaps con-
tinue to exist between current recommendations and actual
practice in organizations due to a variety of attitudinal, educa-
tional, and system barriers.

What issues are preventing organizations from improving
the safety of medication use? Inconsistent reporting and fear of
sanction for identifying errors can make it difficult to identify
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what is contributing to an adverse event. As a result, organiza-
tions are not able to track and trend information that could
yield effective strategies for adverse event prevention within a
care setting.

If errors occur, but are not reported, investigation and pre-
vention strategies cannot be developed. Because some pub-
lished studies indicate that as many as 95% of medication er-
rors go unreported, this could be a significant issue for any
organization.?® Having a clear understanding of error, error
theory, risks, and capabilities influencing safe and effective
medication use is essential to impact and transform the current
systems in place for providing care. Understanding human sys-
tem interactions and elements that have been identified in
other industries may hold the cues and clues needed for the sys-
tem overhaul required by health care.

UNDERSTANDING ERROR

Health care systems have traditionally operated under the as-
sumption that if care providers are well educated and follow
well-developed policies, procedures, or guidelines, errors will
not happen. That is in fact, not the case. Errors reoccur despite
the best educational and planning efforts.

To understand what is or is not known about medication-
related adverse events, common definitions must be estab-
lished and understood. Organizations must come to a common
understanding regarding medication errors, reporting require-
ments, and risks to capture and act upon error potential within
their own medication use systems. While the literature has pro-
vided practitioners with a series of operational definitions, the
following, developed by the Institute of Healthcare Improve-
ment, reviews some commonly accepted definitions associated
with medication use safety.*°

Adverse Event: An injury caused by medical treatment, not neces-
sarily due to an error.

Adverse Drug Event (ADE): An injury, large or small, caused by the
use (including nonuse) of a drug. It can be as harmless as a rash or as
serious as death from an overdose. There are two types of ADEs: (1)
those caused by errors and (2) those that occur despite proper usage of
a medication. If an ADE is caused by an error, it is by definition, pre-
ventable. Nonpreventable ADEs (injury, but no error) are called adverse
drug reactions.

Preventable Adverse Drug Event: An injury due to an error in the use
of a drug (including failure to use).

Potential Adverse Drug Event (PADE): A potential ADE is a serious
medication error—one that has the potential to cause an ADE, but did
not, either by luck (eg, the patient was not allergic to the drug despite a
note in the record stating so) or because it was intercepted (eg, the nurse
recognized an order for a medication to which the patient was allergic
and called the physician to get it changed). Examining potential ADEs
helps to identify both where the system is failing (the error) and where
it is working (interception).

Adverse Drug Reaction (ADR): Further defined by the World Health
Organization, to characterize injuries caused when drugs are used in
the usual accepted fashion. By definition then an ADR does not result
from an error. Unfortunately many have used this term as synonymous
with ADE, which blurs an important distinction.

These definitions provide the following insights regarding ad-
verse events and medication use:

e Medication errors are considered preventable while adverse drug
reactions are generally are not.

e If an error occurs, but is intercepted by someone in the process, it
might not result in an adverse event. These potential adverse
events are often referred to as near misses.

e Capturing information regarding near misses could yield vital in-
formation regarding system performance.

IDENTIFYING RISK

Research indicates that perhaps one of the best ways to address
the problem of adverse drug events and medication errors is to
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recognize that inherent risk exists with use of medications in
patient care. This view is based on two concepts:

e Medications are inherently toxic, and there is a risk to taking
them and, perhaps, not taking them. Each time a practitioner pre-
scribes a product, a treatment risk versus benefit must be as-
sessed. If a patient takes prescribed medications in a different
manner than prescribed or if over-the-counter products and alter-
native agents are added, there are additional risks. Side effects
and tragic rare reactions are also difficult to anticipate.

e Health care professionals are human and can make mistakes. Yet,
during training and practice, they are immersed in an environ-
ment where there is no room for error. Reporting an error is often
viewed as professional failure or negligence and is followed by
sanction or punishment of the individuals involved. A zero error
standard is demanded in health care. However, it is sobering to
consider that each time care is provided many potential serious
adverse events are possible. Increased patient complexity and de-
creased numbers of health care staff contribute to potential error.
This results in health care workers worrying constantly about the
ever-present reality of error.

Because errors are thought to be preventable, examining what
happened when an error occurs is the natural response, a
means to develop future prevention strategies. Unfortunately,
in many organizations, the response to error targets the people
rather than the system involved in the production of an error.

What is an Acceptable Error Rate?

Finding an acceptable rate of error consumes many organiza-
tions. What is an acceptable rate of error might just be the
wrong question entirely. Is any error really acceptable? Is there
really a target? What individual would truly desire to be in-
volved in any significant error?

Everyone seems to be looking (unsuccessfully) for bench-
marks for error rates related to medication use. Unfortunately,
there are none! The Center for Medicare and Medicaid Services
suggested several years ago that a 2% error rate was an ac-
ceptable target for health care systems for which to strive.*!

e Is a 2% error rate acceptable to care providers?

* How would patients feel about an error rate of 2%?

e Would health systems reward staff for seriously injuring only 30
people a year?

Perhaps the best answer to these questions comes from a Dem-
ing example of the impact of errors.*? Deming suggests that if
the following systems were 99.9% safe, the United States would
encounter:

e 84 unsafe plane landings daily
® 16,000 lost pieces of mail per hour
e 32,000 bank check errors per day

Literature reports have attempted to apply this concept of
0.1% error as a ‘safe enough’ system. Leape et al suggest that
even a health care error rate of 0.1%, a 99.9% safe system, is
simply not good enough.*® Leape’s work describes how an er-
ror rate of 0.1% effects the medication use process. He has
noted that at a minimum, 10 to 14 steps commonly exist be-
tween a physician prescribing a medication and a patient re-
ceiving a medication.** Assuming each person involved in ev-
ery step of a 10-step medication use process was operating at
a peak efficiency of 99.9%, 10% of patients receiving medica-
tions within that system would be involved in some type of
medication-related error.

Clearly, trying to predict an acceptable rate of error is not
a reasonable approach. Goals should center on elimination of
all error: a focus of zero error is the target, even while recog-
nizing the impossibility of that goal. This creates an interest-
ing paradox for care providers. Health systems often act like
ostriches with heads buried in the sand, denying the likeli-
hood of error that exists in the increasingly complex health
care delivery system, expecting zero defect performance and
yet continue to allow members of health care teams (physi-

cians, nurses, and pharmacists) to operate as captains of their
own professional ships in the care delivery process. No one in-
dividual alone has the scope of control or information to abso-
lutely prevent error, yet each individual acts as if they can,
with a growing fear that in fact control of the next accident
waiting to happen is an individual’s responsibility. When an
error does occur, organizations have a fairly typical response:
shame and blame, retrain and/or reorganize, then return to
business as usual.

For the sake of argument and improved patient care, it is
important to maintain a zero error standard. The focus, how-
ever, must shift from blaming individuals to prevention of fu-
ture errors by designing safety as a component of the system to
accomplish this. If blame and sanction continues in health care,
reporting will not occur. Inconsistent reporting makes identify-
ing patterns of occurrence difficult or impossible. This elimi-
nates hope for creating effective prevention strategies. This
does not imply that individuals can be careless. If in fact, to err
is human and caregivers are expected to be vigilant and re-
sponsible, creating systems that minimize risk and error are
paramount for advancing an agenda of safety.

Organizational Vs. Individual Error

When reviewing error types and error theory in the literature,
one finds descriptions of individual and organizational errors.
Individual errors in health care are far more common. Organi-
zational errors are rare, but can occur in complex technologies
such as health care. Complete system failures, such infectious
or hazard exposures that affect large populations of patients
and health care workers may occur in health care systems.
Most examples of organizational errors include accidents in the
aviation industry, nuclear power plants, banks, stadiums, etc,
where the result of a system failure impacts a significant por-
tion of the population or community.

Part of the challenge with preventing or resolving error is
having a true understanding the development of errors within
the organizational construct, the logic or chain of events, and
methods to evaluate beyond the surface detail to identify po-
tential solutions or mitigation strategies.

In most industries, including health care, built in protec-
tions and defenses are put into place to assure that safe, effec-
tive care of people and assets occur. Reason has identified that
there are a variety of defenses put into systems to provide the
following functions?®:

e Create understanding or awareness of hazards

Give guidance on how to operate safely

Provide alarms and warnings when risk or danger is evident
Place barriers between hazards and individuals or other systems
Restore system to a safe state when conditions are not normal
Contain or eliminated hazards if the barrier is not adequate
Establish methods of escape and rescue should hazard contain-
ment fail

As Reason defines these, there is some implied depth to the
layers of protection so that it makes in nearly impossible for
something to go awry. In the case of medication use, these
points of defense are often in place, although the depth and
scope of their implementation may vary. Medication informa-
tion, policies and procedures, guidelines, and restrictions are
often in place to assure that medication use hazards are eval-
uated or mitigated. Dosing adjustments, review of orders by
multiple, skilled practitioners, use of dosing thresholds,
alarms on medication administration devices all present op-
portunities to alert the need for change or modification of a
medication use process. When those barriers fail, often anti-
dotes or rescue protocols are available to contain potential ad-
verse events. The rigor with which these principles are ap-
plied can mean the difference between a fatal error or
successful treatment process.

In an ideal world, all the defensive layers would be intact
and no penetration of a possible failure could occur. Unfortu-
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nately, in the real world, each defense layer can have weak-
nesses and gaps. Holes in defenses can occur. To identify how
these failures can occur, the concepts of latent conditions and
active failures must be described. These models hold the key to
understanding methods to redesign the medication use process
to control, contain, or mitigate errors within health care.

Latent Conditions and Active Failures

Complex systems such as those involved in health care are in-
herently hazardous by their very nature. It is not unexpected
that all complex systems may have minor faults. When failures
do occur, they are often the result of multiple apparently in-
nocuous faults (referred to in the literature as latent error) that
occur simultaneously or in clusters. Yet, the concept of latent
error is not routinely evaluated in health care. This is error that
has been defined as beyond the individual. It implies faulty de-
sign, poor maintenance, or error in overall management. Inter-
action between this system-related problem and individual
may not be discernable and effect not immediate.

The Swiss Cheese metaphor has been utilized by Reason
and others to represent a dynamic, moving picture of defensive
layers (Fig 102-2).4¢

These defenses within an organization or process often move
around based on local conditions. Consider how routine de-
fenses in the medication use process could be removed deliber-
ately (violation of procedure) or inadvertently (error) during
calibration, maintenance, or testing of a medication delivery
device. Each of these holes could be coming and going, shifting,
shrinking, and expanding in response to the environmental
condition or operator activity. Consider an example of an intra-
venous infusion device not adequately calibrated, not main-
tained, or with no maintenance plan in place. Continued use of
the inadequately calibrated equipment could be producing
small, relatively indistinguishable readings that could lead to
decisions for care that could be problematic. Some operators of
the equipment may recognize the variation and modify the de-
vice to override a problem; others may be unaware that any
problem exists. Reporting of the concern may not occur or go
unnoticed if no underlying plan for maintenance evaluation is
in place. Other examples of latent conditions in the health care
system might include:

e Lack of adequate patient information (eg, no information about
prior treatments or allergies)

e Lack of appropriate communication (eg, failure to fully communi-
cate order changes and ambiguous or misleading medication or-
ders)

e Lack of medication information (eg, no maximum dose warnings)

e Lack of adequate medication labeling (eg, a syringe with no de-
scription of route of administration, IM or IV)

e Lack of adequate training or resources on a topic area

How are these types of latent failures identified by members of
the health care team? How would a pharmacist or other care
provider know if these failures are possible? What has been de-
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Figure 102-2. Latent failure: The Swiss Cheese dlagram. Adapted from
Reason J. Human Error. Cambridge, UK: Cambridge University Press,
1990:208.
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signed as a system safety net to capture possible accidents be-
fore they happen? The design of many care systems for patient
have built-in features that pose latent error potential:

e Interruptions

Workload and/or poor delineation of responsibilities

Work schedules that are inappropriate and stress-producing
Lack of standards leading to workarounds

Lack of information

Lack of training leading to variation in work habits and abilities

Health care is a complex system involving the interaction of
large numbers of highly trained personnel in many diverse, in-
terrelated, and interdependent activities. Redefining and re-
designing what each team member does is necessary to reduce
or prevent errors from occurring.

It is important to note that these types of latent failures
can be present at any level of the organization. Latent condi-
tions are present in all systems. They are a part of organiza-
tional life. This is not to say that latent conditions are always
a result of bad decisions. The original design and allocation of
resources to support the medication use process may have
been based on sound information. System inequities can be
unforeseen and create quality, reliability problems at some
point within the process. No one individual or leader can pos-
sibly foresee all the future ramifications of current system de-
sign. Latent conditions, by definition, are seeded within the
infrastructure of the organization and are often related to pro-
duction or service design, contracting, regulatory, or govern-
mental mandates. They can remain dormant. Development of
these failures and exposure of latent conditions only become
visible when they are instigated by humans at the front line
or sharp end of the process; when the decisions are tested and
applied. The concept of latent error demonstrates a new way
of thinking for health care systems. Rather than being derived
from a single massive failure, single component or person, sys-
tem failures truly do arise from an insidious accumulation of
individual faults. A series of defenses can fail together even in
an extraordinarily safe system.

Because people design, operate, maintain, and manage
complex systems such as medication use, it is hardly surprising
that often people are implicated first in errors. Humans con-
tribute to the breakdown of systems. Making decisions, jug-
gling time, and weighing the evidence are common and neces-
sary day-to-day, minute-to-minute health care worker
activities. Practitioners and others are provided resources,
data, and tools to care for patients. They apply knowledge and
make judgments about care activities. Health care providers
operate at the sharp end of the care process—the hazardous
end that interacts directly with the patient. Care providers
must interact with equipment, environments, other people and
change each day.

In reality, the limiting steps to moving to a redesigned health
care system that would minimize latent failures has less to do
with technology than with the human aspect. When things go
wrong, the technology is “blamed”, but the social, behavioral,
psychological, and cultural factors associated with the technol-
ogy are the more likely culprits. Both simple fixes and more com-
plex technology innovations have unintended consequences. In
short, it is not possible to introduce a new technology into a sys-
tem without changing behavior and altering outcomes, often in
unanticipated ways, intentionally or not.

Sharp End, Blunt End Interactions

Reason provides another model for consideration regarding the
role of systems and supports for human interactions with those
systems (Fig 102-3).47

Practitioners are directly influenced and affected by the
blunt end of the system—the institutional structure, policy,
other resources, regulations, and technology—but are truly
working at the sharp end where care situations often vary.
Work by Cook and Woods identifies that human functioning at
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Figure 102-3. Sharp end / blunt end interaction. Adapted from Bogner MS, ed. Human Error in Medicine. Hillsdale, NJ: Lawrence Erlbaum Associates,

1994:295.

the sharp end in systems and health care in particular is ex-
tremely complex. Success or failure of a process, such as medi-
cation use, is dependent on:*8

e The context in which the process occurs and how the practitioner
is expected to perform in an environment that can vary

e The technology impact on the practitioner performance, because
it has the potential to create new forms of error and failure

e Practitioner action usually involves a set of people affecting the
medication use process

e Individuals who have shaped the blunt end supports for practi-
tioners can create dilemmas or tradeoffs among goals that can
compete at the sharp end of the process

e Attribution of the error at the sharp end is often a process of so-
cial judgment rather than a scientific conclusion

Consider what happens if blunt end components are absent or
not well defined for medication use? A patient presents for
treatment with co-morbidities that have the potential to affect
medication use selection, dosing, and monitoring, but conse-
quences and information are not clearly known by the care
providers. What about a new scenario where policy has not yet
been defined or distributed? A patient with a functional or cog-
nitive impairment is potentially unable to self-administer
his/her own medication with the administration equipment
provided. What if the sharp end need does not match the blunt
end support? The policy doesn’t match the patient or the situa-
tion, as in the case of the prescribing of a medication for an un-
approved use.

Practitioners of course must act and react at the sharp end.
Resources and constraints at this sharp end can impact how the
process actually plays out. As a result, resources are applied
and outcomes occur based on what is available and what the
sharp end user knows about.

When evaluating the medication use process or investigat-
ing an error, simply focusing on the sharp end interaction may
lead to inappropriate and inaccurate conclusions. Investiga-
tions must consider how the blunt end of the process con-
tributes to what was executed at the sharp end by the practi-
tioner. Issues that contribute to errors and adverse events are
often difficult to see because current tools use to evaluate
health care systems are inadequate. Measurement and evalua-
tion of all aspects of the medication use system does not rou-
tinely occur. Organizations may only collect and report selected
information and reflect observations solely at the sharp end of
the process. An understanding of optimal system performance
and system vulnerabilities are part of the new-look under-
standing needed to identify safety hazards within the medica-
tion use process.

The Cycle of Error

A noted expert in the area of systems analysis, anesthesiology,
and error theory, Dr. Richard Cook has visually described a cy-
cle of error and what the investigation process looks like in a
health care organization (Fig 102-4).4°

Typically, reactions to a health care error involve associat-
ing a person with blame. It is easy to identify and blame a per-
son present at the time the error occurred. In general, people in-
volved in complex health care processes really do a great job
managing at the point of their interaction with the process.
Members of the health care team troubleshoot and react or
modify when needed to reacting to changing patient conditions.
In most cases, these skills of adaptation are rewarded and en-
couraged in health care.

Despite this balancing act by health care team members, ac-
tions after an adverse event usually focus on training or re-
training those involved or accused. New rules, regulations or
sanctions are implemented. Although these steps may result in
heightened awareness of possible error prone processes, re-
search suggests that these changes alone do not provide long
lasting improvements.

Consider the following common response to an error associ-
ated with the overdose of chemotherapy. Typically, the action
steps include:

e Development of new order forms
e Retraining of staff

Bad
Outcome
Quiet <4
Period Retrospective
Review
Classification
Overt
“Mechanical
Failure
e 15%
More Human
Complex Error Goup}
Brittle System omplex
g Kocinacidl 85% System
emedial Failure 0,
Action 0 A)

Figure 102-4. Error cycle. Bogner MS, ed. Human Error in Medicine. Hills-
dale, NJ: Lawrence Erlbaum Associates, 1994:29.
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e Development of new policy, including restricting the use of the
medications involved to specific physician groups

e Purchase or standardization of infusion devices and/or new calcu-
lation checking process is mandated

Oftentimes, these interventions alone may only increase com-
plexity and introduce new opportunities for failure. As the pre-
vious diagram suggests, the error cycle tends to repeat itself
when the usual quick fixes or incremental modifications are
made in isolation within the system.

Cook suggests that in health care it is also highly unlikely
that after an event occurs the correction of one set of specific
flaws will be of value in preventing future errors. In fact, Cook
describes that it is more likely that a combination of flaws ac-
tually contribute to the development of the problem within the
system. If only one or two isolated steps are modified, the sys-
tem may in fact become more vulnerable by shifting the locus of
where the error may occur the next time.*®

This new way of thinking about error analysis and system
repair highlights the fact that the health care system is highly
complex and interactive. This necessitates a true system view
of the medication use process before rushing to an isolated so-
lution or fix.

Factors that Contribute to Error
in Health Care

Several specific factors have been identified that contribute to
health care system error and provide some additional chal-
lenges for resolving the issues.*® The culture of medical practice
itself: complex, heroic, and focused on an expectation of perfec-
tion. Physicians and others fear implications of negligence and
reporting may not occur as a result. In this environment, the
physician is seen as the controller or gatekeeper of all aspects
of care. Blaming activity is thus promoted when things don’t go
as planned.

Additionally, because of the complex nature of health care,
adjustments and changes, of any type, often occur seemingly in
a vacuum. Miscommunication or no communication can result.

When it comes to error investigation in health care, postac-
cident reviews often identify human error as the cause due to
hindsight bias. This knowledge of the outcome makes the path
to failure appear obvious to the investigator. It implies that
individuals involved in the process could have foreseen what
was about to happen even if they could not. In fact, the con-
clusion that practitioners should have known that the factors
involved would inevitably lead to an accident actually poses
some real obstacles to a thorough, unbiased investigation. Hu-
man performance analysis at this point may be far from fair
or accurate as a result, yet this is the common method for ac-
cident investigation.

Error and Human Capacity

Human error can occur as a result of human capacity itself. Er-
rors can be made by teams or by individuals. Some errors occur
as a result of misinterpreting speech or written communication.
The probability of an error increases with increased workloads
and long or rotating shifts. Stress and fatigue also affect per-
formance. Human capacity elements that affect decision-mak-
ing and have error potential include memory, skill, rule, and
knowledge.?®

Human Error Types

Action errors attributed to an error of subconscious or auto-
matic behavior are called “slips.”®! These have been referred to
as errors that occur when individuals are in the automatic
mode. “Slips” occur as a result of distraction. An example might
be getting into a hospital service elevator and intending to go to
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the laboratory for medication blood level results, but walking
off the elevator on the floor where the cafeteria is instead.

Errors associated with conscious thought are termed “mis-
takes.”! These types of errors are often identified as individ-
uals not thinking straight. Mistakes are rule-based and knowl-
edge-based cognition errors. Essentially, a wrong rule is
chosen and applied. This may reflect a lack of information, a
misinterpretation of the situation, or an inability to apply in-
formation to a new scenario. As an example, consider how a
health care provider addresses look-alike labels or sound-alike
medication names. These examples are accidents waiting to
happen.

Errors that people make are often traceable to extrinsic fac-
tors that affect capacity and set the individual up to fail, rather
than intrinsic factors such as forgetting or inattention.

Preventing Error

Error prevention in health care has not focused on addressing
these types of human factors. Instead it has relied almost ex-
clusively on the training of personnel to perform perfectly. Con-
ventional wisdom suggests that if something goes wrong, some-
one goofed. The presumption is that people are unreliable. As a
result finding the culprit and assigning blame is the solution to
combating future error.

The assumption has been that if clinicians are well educated
and follow policies, procedures, or other guidelines, errors will
not happen. It is believed that highly trained people will not
make errors. In fact, this is not true. Highly trained people
make mistakes. If the organization has the belief that people
are intrinsically unreliable, it would follow that elimination of
error could only be resolved by replacing humans with automa-
tion. Some organizations are moving in this direction; however,
automation is not able to cope with infrequent situations and
variable environments. Consideration of human factors and the
humanness of care must still be evaluated and planned for even
in highly automated environments.

Error Investigation in Other Industry

Other industries have identified these issues and have modified
their approach to error analysis and prevention. Improving
safety in these environments has been focused on understand-
ing how the details of economic, organizational and technologi-
cal factors create vulnerabilities and paths to failure. Because
health care is also dynamic, improving safety may also require
this new look perspective.

Safety can only be achieved by learning how system compo-
nents interact. Organizations that have shown progress on
safety have an understanding about how technical and organi-
zational factors play out in real work and how people act and
react in the face of these changes. Error theories in other in-
dustries focus on the following concepts:

e Errors are common

e Errors are a result of complex cognitive mechanisms

e Psychologists, human factors specialists, and engineers are criti-
cal to the investigation of error and development of error preven-
tion strategies

e Man-machine interfaces need investigation for error potential

e Defining complex systems and their component interactions are
crucial

e Work environment redesign, including ergonomic factors, must be
included

Decision-making regarding medication use is complex and mi-
nor variations from patient case to case do not always allow for
simple rules or routines to be followed. Safety engineers view
workflow, interactions, distractions, coupling activities, hand-
offs, and timing as a part of an error generating system that
must be evaluated and designed for safety. Members of other
industries define systems clearly and focus on the whole rather
on an isolated segment of the system.
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Aviation Safety System Design

The aviation industry has made great advances in the area of
error prevention and human factors research based on these
key elements for change. The recognition of the role that hu-
man factors play in error development has produced a system
that is focused on identification and prevention. The Federal
Aviation Administration (FAA) and National Aeronautics and
Space Administration (NASA) established the Aviation Safety
and Reporting System (ASRS) in 1975. This program collects
and responds to voluntary submitted aviation safety reports.>?
Data from these reports are used to:

e Alert authorities regarding deficiencies and discrepancies

e Support policy development and improvement planning

e Strengthen foundation of human factors safety research. This last
component is probably the most important since it is generally re-
alized that two-thirds of aviation accidents root causes are human
performance error

Safety Advances in Anesthesia Practice

The medical specialty of anesthesia has embraced some of these
ASRS techniques and incorporated a systems-approach regard-
ing error analysis and prevention. As early as 1968, some fun-
damental changes in anesthesia practice were instituted to re-
duce the morbidity and mortality associated with anesthesia. A
fundamental change was needed for this high-risk, problem-
prone activity. Anesthesia supported investigation of workload,
effects of stress and fatigue, incorporating a team approach,
and a focus on error prevention.

The result of initiating change in these areas significantly re-
duced mortality. Groups such as the American Society for Anes-
thesia (ASA) have continued this effort by developing and es-
tablishing practice/treatment guidelines, as well as supporting
continued research in the areas of workload analysis/fatigue.
Additionally, ASA efforts focus on a team approach to care as
well as providing for checks and balances in anesthesia activi-
ties. Advancement of credentialing activities/standards for the
practice, development of position papers regarding safety, and
educational programming are also provided by ASA.53

These ASA efforts have had a significant impact on mortal-
ity. Ten years ago, death rates associated with anesthesia were
1 in 10,000 to 20,000; now these rates have dropped to 1 in
200,000.5456 Anesthesia has led the medical profession in rec-
ognizing that system factors cause errors. Advances have been
made because there has been a focus on designing fail-safe sys-
tems and in training to avoid errors.

This view also seems relevant to other health care environ-
ments. Consider a nursing unit at shift change or a pharmacy
located in a high traffic area with multiple distraction points.
There are many risks for misinterpretation or poor communi-
cation in this environment. Clearly, the nursing unit or a phar-
macy in a bustling chain practice environment is a difficult
place for high-level complex care to occur. Simply redesigning a
component of the work (eg, a reporting form or format) will not
be sufficient to address the complexity of the systems that in-
fluence how nurses conduct shift reports. Potential for error is
great. With caseloads increasing and staffing shortages loom-
ing, the potential for error can escalate.

Factors Associated with Human
Error Development

Three general factors have been identified that contribute to
the development of human errors. Each item contributes to the
development of human stress and fatigue. Organizations
should incorporate strategies to address these factors to iden-
tify potential adverse drug event prevention strategies. These
aspects are summarized in below®”:

Psychological Precursors: These are associated with issues such as
excessive care assignments, excessive work schedules, long shifts, inad-

equate physical working conditions, and strained work relationships.
Development of physical stress and fatigue in these scenarios can lead
to the individual being vulnerable to error.

Team Function: A lack of supportive leadership encouragement and
group cohesion can lead to dysfunctional performance. Individuals will
be unable to communicate effectively and function effectively. If power
relationships exist, decision-making and communication may also be im-
paired. It is unlikely that suggestions for improvement will be made. Er-
rors, if identified, may go unchecked or unreported in this environment.

Training: A lack of adequate training can predispose individuals to
errors. Simply providing educational materials, however, is not enough.
A method for assessing individual competency and capacity to apply
new knowledge is also essential. Individuals must also be trained for
teamwork and be willing to learn and teach each member on the team.
If individuals do not understand their responsibility or have the neces-
sary skills, errors are more likely to occur.

Organizational and Environmental Factors
Contributing to Human Error

Additionally, many organizational and environmental factors
contribute to the development of human error and must be
identified and addressed within the organization. These factors
include:

e Lack of a supportive environment

e A culture based on fear and retribution for mistakes
e Lack of teamwork

e Inadequate or limited training

To assess system performance, it is also necessary to understand
the complex cognitive processes that health care providers use
to perform their individual jobs. Plans for care are created and
followed by individuals and as a team of care providers. Prob-
lem-solving activities can occur by individuals or as a team.
Gaba provides a process model of anesthetist’s real time
decision-making and actions while providing care (Fig 102-5).58

Although focused on anesthesia care specifically, the model
identifies critical action loop of care that can be applied to any
health care provider activity®®:

Observation
Decision
Action
Re-evaluation

In addition, this loop of activity must operate under several
controls:

Resource allocation: including delegation of tasks and responsibili-
ties during the procedure, monitoring and cross-checking activities, and
attention to process.

Supervisory control: reviewing data, prioritizing activities, reacting
to change/ interruptions and actions if necessary.

Sensory and motor control: routine observations, problem recogni-
tion, prediction of needs and outcomes, action planning regarding both
abstract and procedural issues.

The anesthetist must have overall vigilance and sustained at-
tention to detail. Ongoing observation and problem recognition
is vital. Having a plan and a response for acute and unexpected
situations is also necessary. Making sure that the plan is re-
viewed, data is evaluated and re-evaluated and that others are
informed of the steps necessary for an optimal outcome are also
essential components. All of these activities within the process
model can be subject to human error and failures of the human
capacity itself. The following items must be considered as med-
ication use plans are developed:

e Infrequent or inadequate medication use data observation

¢ Responses to false medication use data

e Inadequate planning or forecasting responses to medication use
problems

Inadequate workload management for medication use process
Inadequate crosschecking of activities

Poor communication

Poor leadership

Increased fatigue and reduced vigilance
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Figure 102-5. Anesthesia decision model. From Bogner MS, ed. Human Error in Medicine. Hillsdale, NJ: Lawrence Erlbaum Associates, 1994:209.

Certainly, lack of knowledge and skill can contribute to error in
this environment, but suboptimal performance of these pro-
cesses resides in how decisions and actions of humans are
linked together in this complex care area. Many tradeoffs and
decisions must be continuously balanced and refined. Although
these activities might be slightly different for other areas of
medicine, the concepts for improvement and attention for de-
velopment of safer performance are similar:

e Training and competency assessment of practitioners is vital, but
a new focus on problem-solving, supervisory control, and resource
management is needed for assuring safety

e Ergonomics of the work environment must be evaluated to reduce
the possibility of “slips”

e Communication and vigilance by the use of effective teamwork
and crew coordination are essential for reducing risk

e Workload management, distribution of workload, and standards
are necessary for safe performance

e Optimum planning of action and monitoring activities are needed

THE ROLE OF THE PATIENT IN
MEDICATION USE

The Institute of Medicine identified 10 new rules to transition
the general health care system to better meet patient care
needs.?® These rules and recommendations require partner-
ships between patients and care providers to improve health
care processes, including medication use. These care rules have
been adapted below to identify opportunities in medication im-
provement and include:

e Care based on continuing relationships that measure and monitor
effects of medications

e Customization of medication treatments based on patient needs
and values

e Patients as the source of control for medication use decisions

e Shared knowledge and free flow of information regarding risks
and benefits of medication use

e Decision-making based on evidence of medication use findings

e Safety as a medication use system property

e Need for transparency so that all care providers and those in-
volved in care have adequate and appropriate medication use in-
formation while respecting patient confidentiality

e Anticipation of medication use and monitoring needs associated
with treatment and conditions

e Continuous decrease in waste of services, time, and expenses

Cooperation among clinicians to focus toward a common goal for

treatment based on patient’s wishes

These rules are consistent with other quality initiatives and
medication use improvement strategies that have as its focus
providing safe, effective, timely, efficient, and equitable care
that is designed and focused on meeting individual patient
medication use needs.

The patient-clinician encounter is also a potential source for
error, adverse events, or misaligned therapeutic goals. The un-
familiar environment of diagnosis, treatment, and information
regarding use of medications is often intimidating and unset-
tling for patients. Pharmacies, hospitals, or outpatient exami-
nation rooms are often locations where pieces of health infor-
mation and assessment are exchanged. Use or evaluation of
prescription efficacy or toxicity may also occur over a telephone
call. Information is not always conveyed by words alone during
an exchange. Miscommunication, verbal and nonverbal, can oc-
cur in a conscious or unconscious fashion.

The two participants, the patient and the clinician, often
have asymmetrical discussions. The provider often contributes
to the discussion as an authority figure; the patient as a subor-
dinate. Both participants often come from different socioeco-
nomic backgrounds and educational experiences. Each partici-
pant may use different terms and vocabulary to describe
symptoms, outcomes, and concerns. Additionally, cultural, eth-
nic, racial, gender, age, and religious differences contribute to
differing sets of beliefs and values.

The environment along with social, educational, and per-
sonal factors can all contribute to miscommunication or misin-
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terpretation of clinical findings and plans. While a common
goal might be agreed upon, improving patient’s quality of life
through the use of medications, this goal could be perceived dif-
ferently by each partner in the exchange and not fully realized
by either party. Misunderstandings could lead to serious errors.
Practitioners need to have an understanding of the patient’s
cognitive capability and competence, environmental and social
situation as well as values and beliefs in order to effectively
communicate and design safe and effective medication use
plans. Patients should also be encouraged to be better health
care consumers and become better informed. Patients should be
encouraged to express their needs and concerns and receive as
much information on medications and options as desired. Above
all, there needs to be a dialog regarding their need for solutions
to their perceived problems that respect their own wishes while
respecting their independence whenever possible. For the prac-
titioner, this means combining some common sense as well as
innovative strategies to assess, adapt, and improve communi-
cation strategies for patients.

Patients, families, and health care providers often must
make difficult and complex care decisions including those in-
volving use or nonuse of medications. Unfortunately, despite
regulations, guidelines, and research, many patients and fami-
lies do not get the information they need to make informed de-
cisions and practitioners often fear discussing risks with pa-
tients. Practitioners often have difficulty determining what
risks to share and finding the words to convey the potential for
risk with treatments. This communication can pose great chal-
lenges for physicians, nurses, or pharmacists involved in medi-
cation use. Some or all of the risks may not be known or under-
stood. Perceptions of risk also vary. Is the risk of liver damage
or headache from the use of a medication for diabetes more sig-
nificant than the development of renal disease associated with
diabetes disease progression?

Patients have a right to information regarding any proposed
treatment as well as risks involved. This includes informing the
patient regarding their condition, treatment plan, prognosis,
complications, risks, benefits, alternative treatments, and other
vital pieces of information regarding possible treatment in order
to give consent to a specific care plan. Health systems and indi-
vidual practitioners need to identify and implement a strategy
for risk discussions with patients. Pichert and Hickson suggest
the following framework for communications with patients®®:

o Identify patient preferences for information (amount and format)

Evaluate patient and family’s desired decision-making role

Provide assessment and response to patient ideas, concerns, and

expectation

Discuss clinical issue

Review and define decision needed

Identify all alternatives (include patient’s ideas as well)

Present and evaluate evidence available

Discuss pros and cons (benefits and risks) and work with patient

to explore impacts on values, life-style

e Ask patient to identify a preference

e Identify with patient any conflicts or concerns

¢ Determine methods to resolve conflicts and make or negotiate a fi-
nal decision

e Agree on an action plan and a follow up plan

¢ Document the discussion and plan

In addition to discussing risks and benefits in advance, health
care providers need to identify methods to disclose errors or ad-
verse events to patients when they occur. Telling patients and
families about unwanted outcomes and errors is not easy. Deal-
ing with their response and reactions can be challenging as
well. Accepting responsibility, investigating the event and pos-
sibly changing practice as a result of the investigation and find-
ings requires a plan. When dealing with errors or adverse
events, practitioners and health care organizations need to pro-
vide the necessary care, compassion and concern to create a cli-
mate that will help patients. Failing to communicate a concern
or an adverse outcome can routinely lead to pursuit of legal
counsel and malpractice litigation. Organizations must be will-

ing to share and act upon findings of error investigations and
make patients and families aware of actions that will be taken
to mitigate or resolve the adverse outcome for their loved one.
Patients are also often interested in knowing that strategies
are put into place to assure that the same event will not recur
for another patient. Health care organizations should have a
plan to provide this information by taking the initiative in ex-
plaining adverse event. Recommendations for initiating these
difficult conversations include®!:

o If possible, seek counsel from the health care organization’s risk

manager

Select a setting that will preserve dignity and confidentiality

Deliver a clear message

Discuss support options

Wait silently for a reaction from patient and/or family

Deal with the reaction

Express empathy, but be careful that it is not interpreted as neg-

ligence

e Conclude interaction by reviewing discussion and asking if pa-
tient has understanding

e Document the discussion

Consider a follow-up meeting

e Share findings with necessary organizational personnel

For each interaction or consultation with a patient receiving
medications, there are some methods that practitioners can uti-
lize to provide ongoing support of safe medication use by pa-
tients. Wiegman and Cohen suggest that patients must have
the answers to the following 12 questions in order to ensure
safe medication use%%:

What are the brand and generic names of the medication?

What is the purpose of the medication?

What is the strength and dosage?

What are the possible side effects and what should be done if they

occur?

e Are there medications that should be avoided while using this
product?

e How long should this medication be used? What outcomes are

expected?

When is the best time to take this medication?

How should this medication be stored?

What should be done if a dose is missed?

What foods should be avoided while taking this medication?

Does this medication replace another medication currently

prescribed?

e What written information is available to explain this medication?

Patients can and should play an important role in their medica-
tion therapy. Patients have a right to know about their medica-
tion therapies and practitioners have to assess that the informa-
tion they are providing reflects not only the best scientific
evidence available regarding risks and benefits but also consid-
ers alternatives, values, and concerns presented by patients. To
assure that all options are discussed, practitioners should assure
that medication information for patients are current and reflect
clear goals and monitoring plans. Additionally, efforts should be
undertaken to assure that communication is two-way and con-
ducted so that messages sent are understood by all parties.

HEALTH CARE AS A SYSTEM

“The problems we have created will not be solved by the level of
thinking that created them.” Albert Einstein

Improving patient care safety requires a systems view of the
care delivery process, a unique perspective on reality that
sharpens awareness of the system as a whole, including how its
parts interrelate. Systems thinking teaches us that interac-
tions between parts are often more important than actions of
individual parts because interactions often produce valuable
new and unpredictable capabilities that are beyond the capa-
bilities of any single component.

One thinks and speaks of health care as a system. Yet, while
the term health care system is in common use, there is no spe-
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cific vocabulary that is commonly used to express the dynamic
complexity of what the term means, either discretely in dis-
cussing an organizational entity (tightly or loosely coupled sites
of care across the continuum) or globally to refer to the care de-
livery process available in America. In fact generically, system
can typically have at least three meanings:

e THE system, the way things get done, how it works, the powers
that be

e Groupings of elements for classification or analysis

e A functionally related group of interacting, interrelated, or inter-
dependent elements forming a complex whole with a common aim

By definition, systems of things are complex. How the elements
function together defines systemness. For purposes of this dis-
cussion, interdependence is a key feature. Deming defines a
system as a group of interdependent people, items, processes,
products, and services with a common aim.%® Complex adaptive
systems—slime mold, termite mounds, ant colonies, bee hives,
flocks of birds, pods of whales, or health care organizations—
must adjust to fluctuating environmental conditions to survive.
Individual agents within the system are free to act in ways not
always predictable and the actions of those agents change the
context of the other agents in the system. No amount of data-
driven forecasting, top-down strategic planning, management
controls or policies and procedures can account for all the pos-
sible variables of fluctuation and change. As a result, complex
adaptive systems must be continually emergent and self-orga-
nizing in response to the internal and external stimuli. Health
care leaders have begun to recognize the wisdom of the basis of
systems thinking: The whole is greater than the sum of its parts.

Complex adaptive systems have been described in a growing
body of research, literature, and theory known as complexity
science. Despite complexity, and apparent randomness, these
intricate and leaderless operations and maneuvers-like flocks
of geese flying south to the same destination at precisely the
right time in response to changing conditions—don’t descend
into chaos and in fact demonstrate a stunning nimbleness, pre-
cision and efficacy.®* As with ants in search of food for the nest,
or birds migrating, humans have the capacity to self-organize
to apply knowledge, experience, organizational support, and
resources in delivering care.

Complex systems have fuzzy boundaries. Membership can
change and agents can simultaneously be members of several
systems, which can create unexpected actions. Internalized
rules sets drive actions. Schooling fish, migrating birds, stam-
peding herds of animals need to follow only three instinctive
rules: match your speed to your neighbor’s, avoid collisions, and
always move toward the center of the mass. Similar rules exist
on a human level within health care, reflecting instincts, con-
structs, and mental models based on knowledge and experi-
ence. However, there is no need for them to be shared, explicit,
or logical when viewed by another agent.®® In everyday life,
many complex behaviors emerge from relatively simple rules.%®
While no one directs our actions, one knows how to behave
adaptively in commuting to work, to get where one wants to go.

Because the rules are not fixed, elements are changeable
and may be simultaneously part of multiple systems, relation-
ships are nonlinear, behavior is emergent and sensitive to
small changes in conditions, complex systems are inherently
unpredictable over time.%” Paradox, tension, and anxiety are
natural products of complex systems. Plsek identifies questions
that aid in exploring the paradox®:

e How can we provide direction without issuing directives?

e How can we lead by serving?

¢ How can we maintain authority without control?

e How can we set direction when we don’t know the future?

e How can we oppose change by accepting it? How can we accept
change by opposing it?

e How can we be both a system and independent parts?

Systems naturally seem to resist imposed change, yet system
behavior follows natural attractor patterns. Resistance is really
poorly understood attractor patterns; dialog, listening, appre-
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Figure 102-6. Certainty agreement. Adapted from Wilson T, Holt T.
Complexity and clinical care. BMJ 2001; 323:687.

ciative inquiry and a trust environment build understanding,
shift attractor patterns, increasing the tension for change and
the likelihood of success for complex change initiatives.

Too often in complex adaptive systems, individuals are ex-
pected to produce definitive answers to questions or issues in
conditions of high uncertainty and low agreement. Figure 102-
6 displays certainty-agreement diagram, reflecting the edge of
chaos notion of complexity.

The middle zone reflects the lack of certainty and agreement
so evident in clinical practice decision-making and in many of
the decisions facing health care organizations, including pa-
tient safety improvement. View the system through a lens of
complexity, learning flexibility, and adaptability as a leader-
ship strategy. This zone of complexity is managed with a few
simple rules, minimum specifications to provide direction and
sense making opportunity, experimentation, including the
Plan—-Do—Study—Act (PDSA) cycle for testing improvement. In
this zone, a good enough vision and the next best step in the
right direction is more likely than perfection. In uncertainty,
one balances data and intuition, safety and risk, control and ac-
ceptance of the unknowable. Techniques such as chunking (ie,
creating categories of events to understand the underlying pat-
terns of behavior) or analogy and metaphor are useful to un-
derstand behaviors. The result is the adaptive behavior of sys-
tem elements reacting to the change around them.

One of the most compelling calls for the application of the
principles of complexity science to health care appears in
Chasm, which offers 10 simple rules for the 215* Century of
Health Care (Table 102-1).

Systems thinking methods define a process for analysis, re-
flecting seven basic skills. Each skill plays a role in supporting
one or more of the steps. The skills are not difficult, but are of-
ten counterintuitive to traditional thinking and organizational
behavior. Figure 102-7 displays seven systems thinking skills
and illustrates the process and the individual skills that must
be mastered.

Systems thinking begins with the definition of a problem or
issue of concern. Once that is defined, it is necessary to con-
struct a model or hypothesis, which represents one’s assump-
tions about how a particular part of the system works. The hy-
pothesis is then tested by simulating the model. If the model
can generate the problem, it is a valid hypothesis; if not, it
needs to be modified and retested. Once a valid model exists, it
can be communicated to others to begin the change process. It
is important to realize that all models are always wrong to some
degree, hence the value is not in how right the model is, but how
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Table 102-1. Simple Rules for the 21st Century Health
Care System

CURRENT APPROACH NEW RULES

Care based on continuous
healing relationships

Care customized according to
patient needs and values

Patient is the source of control

Knowledge is shared and
information flows freely

Decisionmaking is evidence-based

Care based primarily
on visits
Professional autonomy
drives variability
Professionals control care
Information is a record

Decisionmaking based on
training and experience

“Do no harm” is an
individual responsibility

Secrecy is necessary

System reacts to needs

Cost reduction is sought

Preference is given to
professional roles over
the system

Safety is a system property

Transparency is necessary

Needs are anticipated

Waste is continuously decreased

Cooperation among clinicians is
a priority

Reprinted with permission from Crossing the Quality Chasm: An New
Health System for the 215t Century. © 2001 by the National Academy of
Sciences, Courtesy of the National Academies Press, Washington, DC.

useful it is helping to clarify and understand the reality of the
system. Every model is only as good as the thinking that goes
into creating it and the seven basic thinking skills play signifi-
cant roles in improving the quality of the thinking that leads to
the hypothesis and model.

The seven skills are typically applied sequentially, to ad-
dress three separate aspects of problem/issue identification and
resolution®®

1. Specifying the problem or issue and setting boundaries for the
model
e Dynamic thinking
e System as cause thinking
e Forest thinking
2. Constructing the model
e Operational thinking
e Closed-loop thinking
® Quantitative thinking

Process Step System Thinking Skill
Specify

Problem/Issue

Dynamic thinking
System as cause thinking
l Forest thinking

Construct Operational thinking
Hypothesis Closed-loop thinking
(or Model) Quantitative thinking
Test 4—1:Sc|ent|ﬁc thinking
Hypothesis
or Model

Implement Changes/
Communicate
Understanding

Figure 102-7. Seven system thinking skills. Adapted from Richmond B.
The “Thinking” in Systems Thinking. Waltham, MA: Pegasus Communi-
cations, 2000.

3. Testing the mode.
e Scientific thinking

Each skill brings a unique perspective to the analysis. Systems
thinking and complexity theory reframe one’s view of systems
that are only partially understood by traditional methods.”™
These concepts allow for insights into organizational behavior
and evolution, demonstrating sustainability, viability, health,
and the capacity to innovate. They offer an alternative view and
options for new approaches to complex issues like patient
safety. Applying systems thinking and skills at the microsys-
tems level offers the potential for new perspectives to target
safety improvement where it matters most—at the point of care
(Table 102-2).

TARGETING MEDICATION SAFETY AT
THE MICROSYSTEM LEVEL

What to do about safety and performance is the key question for
many professionals and health care organizations. How can in-
dividuals make a difference? What is the best first step? Will
someone come up with a grand master plan that provides a
roadmap? IOM’s Chasm offers four recommendations for a
tiered strategy’!

e Establish a national focus on patient safety by creating a center
for patient safety within the Agency for Healthcare Research and
Quality (AHRQ)

o Identify and learn from errors by establishing nationwide manda-
tory and voluntary reporting systems

e Raise standards and expectations for improvement in safety
through the actions of oversight organizations, group purchasers,
and professional groups

* Create safety systems inside health care organizations through
the implementation of safe practices at the delivery level

For the most part, medical safety research, including research
on medication safety, has focused on identification, quantifi-
cation, and exploration of causal pathways of error, as well as
well as the concept of safety culture and the structure that
supports a safety culture. Organizations and individuals have
been the focus of growing scrutiny, yet until recently, little at-
tention has been addressed at the microsystem level of care
delivery, where the vast majority of care is delivered to pa-
tients. In relative isolation, researchers have studied medical
and surgical staff, interdisciplinary teams and specialty prac-
tice to discern what characteristics enhance safety. How struc-
tures and strategies of care delivery at the microsystem level
affect performance and outcomes holds a promise for vast im-
provement opportunity. Additional research will be needed to
develop and test better ways to prevent errors and improve
safety at the microsystem level-the sharp end—of health care
organizations.

The microsystems concept is based on systems theory and
the work of Deming, Senge, Wheatley, and others who applied
systems thinking to concepts of organizational development,
improvement, and leadership discussed elsewhere in this
chapter.”> ™4

The notion of a microsystem in health care springs from
Quinn’s theory of the smallest replicable unit, stemming from
research of highly successful organizations that continually en-
gineered the frontline interface relationship that connected the
organization’s core competency with customer need.”®

Microsystems are defined as small, organized groups of
providers and staff caring for defined populations of patients.
Nelson et al define clinical microsystems in health care as”®

“A small group of people who work together on a regular basis to pro-
vide care to discrete subpopulations of patients. It has clinical and busi-
ness aims, linked processes, and a shared information environment, and
it produces performance outcomes. Microsystems evolve over time and
are often embedded in larger organizations. They are complex adaptive
systems, and as such they must do the primary work associated with
core aims, meet the needs of internal staff and maintain themselves
over time as clinical units.”
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Table 102-2. Traditional Thinking VS. System Thinking Skills
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TRADITIONAL SKILLS

SYSTEMS THINKING SKILLS

Static thinking
Focusing on particular events

System as effect thinking
Viewing behavior generated by a system as driven by external
forces

Tree by tree thinking
Believing that really knowing something means focusing on
the details

Factors thinking
Listing factors that influence or are correlated with some result

Straight line thinking
Viewing causality as running one way, with each cause inde-
pendent from all other causes

Measurement thinking
Searching for perfectly measured data

Proving truth thinking
Seeking to prove models to be true by validating them with
historical data

Dynamic Thinking

Framing a problem in terms of a pattern of behavior over time

System as cause thinking

Placing responsibility for behavior on internal actors who man-
age the policies and plumbing of the system

Forest thinking
Believing that to know something, you must understand the
context of relationships

Operational thinking
Concentrating on getting at causality and understanding how
a behavior is actually generated

Closed loop thinking

Viewing causality as an ongoing process, not a one time event,
with the “effect” feeding back to influence the causes, and
the causes affecting each other

Quantitative thinking
Accepting that you can always quantify, though you can’t al-
ways measure

Scientific thinking
Recognizing that all models are working hypotheses that al-
ways have limited applicability

Adapted from Richmond B. The “Thinking” in Systems Thinking. Waltham, MA: Pegasus Communications, 2000.

Focus on the microsystem offers the potential for greater stan-
dardization of common activities, while still offering needed
customization of care for individual patients. An increased use
and analysis of information and medical evidence to support
daily work is a key component of improvement efforts at the mi-
crosystem level. Constant measurement and feedback of data to
providers and patients offers the infrastructure and informa-
tion flow that supports shared learning, understanding, and
improvement of process, performance, and outcome. Open dia-
log, collaborative teamwork and multifunctional/multidisci-
plinary cooperation, respect, and caring are the hallmark of a
highly reliable microsystem of care. Learning within and
among microsystems offers an unsurpassed opportunity to
identify and spread best practices. The results of interactions
between patients, staff, and support processes produce re-
sults—clinical, economic, health status, and satisfaction out-
comes—that combine to represent a relative value. There is
also a gestalt, what it feels like, that includes relationships, cul-
ture, and climate. The structure, process, and patterns of be-
havior, sentiment, and results contribute to capability and reli-
ability.

Weick and Sutcliffe have written extensively about highly
reliable systems that function in highly complex environ-
ments, engage highly sensitive technologies, and have high
demand for failure free results.”” Air traffic control, nuclear
reactor sites, and naval carrier commands are among the ex-
amples offered for organizations that operate with very low er-
ror rates and virtually no failures over many years. Among
the behavioral characteristics noted in these highly function-
ing microsystems are awareness of the unit as a microsystem
with its inherent responsibility of purpose and mindfulness of
the need for reliability.

Mindfulness is demonstrated by a virtual preoccupation
with failure and its consequences as a potential event. Oper-
ating in such an environment typically means that simple an-
swers and solutions aren’t readily accepted; the team takes
deliberate steps to create a rich and detailed view of issues
and problems, with full recognition of the complexity, unpre-
dictability, and unknowability of the environment. Highly re-
liable microsystems fully understand and accept Reason’s con-
cept of latent failures, loopholes in the system’s defenses,

barriers, and safeguards and are attentive to these imperfec-
tions that can combine for calamitous results. These mi-
crosystems are resilient and have developed capacity to de-
tect, contain, and bounce back from those inevitable errors.
They are not error-free, but errors don’t disable them.
Through a combination of keeping errors small and improvis-
ing workarounds, they keep the system functioning. Finally,
such systems defer to the expertise demanded by the situation
and transfer leadership to the most appropriate team member
for the situation. The more richly these practices are adopted
and shared within the microsystem, the more mindful it be-
comes. The result is a radical presentness, a connection to the
actual demands of the moment and current situation, coupled
with a chronic unease that catastrophe might actually occur
at any time.

Mohr and Donaldson studied clinical microsystems with the
objective of identifying the characteristics that support these
organizational units to achieve the success they do.”® Their
findings were reported in an IOM publication and outlined
eight attributes associated with high quality, including:

e Constancy of purpose.

¢ Investment in improvement.

Alignment of role and training for efficiency and staff satisfaction.
Integration of information technology into workflow.

Ongoing measurement of outcomes.

Supportiveness of the larger organization.

Connection to the community to enhance care delivery and extend
influence.

Nelson et al studied 20 high performing clinical systems char-
acterized by superior performance and initially identified nine,
but updated their work to reflect 10 characteristics shared by
the systems.”®™ These characteristics interact and interrelate
to support the delivery of outstanding performance, and no sin-
gle feature can stand alone to produce high quality, high value
results (Fig 102-8 and Table 102-3).

Leadership of the microsystem must maintain constancy of purpose,
establish clear goals and expectations, foster positive culture, and ad-
vocate for the microsystem in the larger organization. Formal leaders,
informal leaders, and on the spot leaders are all part of a shared web of
leadership that is based on empowering individual autonomy and ac-
countability. Leaders must balance selling and reaching collective goals
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The 10 success characteristics are interdependent and very dynamic. An
improvement in one area may affect other characteristics.

Staff

*  Staff focus

¢ Education and
Training

. Interdependence

Leadership
M Leadership

*  Organizational
Support

Information
and
Information
Technology

Performance

*  Performance results

. Process
improvement

Patients

Patient focus

Community and
market focus

Figure 102-8. Clinical microsystems’ 10 success characteristics. Adapted
from Nelson EC, et al. Microsystems in health care: Learning from high-
performing front line clinical units. Joint Commission Journal on Quality
and Safety 2002; 28(9). Reprinted with permission.

with this autonomy through building knowledge, respectful action,
thoughtful review, and reflection.

Organizational support is provided by the larger organization
through recognition, information, and resources to legitimize the work
of the microsystem. Coordination between microsystems is facilitated,
and opportunities to connect and facilitate the work of the microsystem
to the larger organization are fostered. Supports are in place to coordi-
nate hand-offs between microsystems.

Staff focus includes attention to hiring the right people for the job,
actively integrating new staff into work roles as well as the culture, and
aligning competencies with the work. Expectations of staff are high: per-
formance, continuing education, professional growth, and networking
are part of the concept of human value chain, linking the microsystem’s
vision with people. Hiring, orienting, education and (re)training, incen-
tives, and retention are priorities.

Education and training is the ongoing responsibility of the mi-
crosystem. There is a team-based approach to training and recognition
that continuing education and development of competencies aligning
with work roles is recognized as vital for success.

Interdependence is established and maintained through the devel-
opment of trusting and collaborative relationships of staff based on will-
ingness to help others on the team, understand and appreciate comple-
mentary roles and a belief that all contribute individually to a shared
purpose. The team is multidisciplinary, and there is respect for each
role on the team.

Patient focus is a primary concern, meeting all patient needs
through caring, listening, educating, and in response to special re-
quests. Patient focus is exhibited through innovation in response to pa-
tient need, provision of a smooth and timely service flow, and the ongo-
ing nurturing of a relationship with the community and other health
care resources. The patient is our reason for existence.

Community and market focus should be understood and served by
microsystem. The relationship, how the microsystem serves the com-
munity, and how the community is a resource to the microsystem
must actively connect patients to all available resources to meet their
needs. A focus on excellence, partnerships, and innovative collabora-
tion should be part of the individual microsystem and organizational
outreach plan.

Performance results should focus on achieving high quality out-
comes, reducing costs, streamlining care delivery processes, using feed-
back effectively, promoting positive competition, and establishing use-
ful dialog about current practice performance and future goals for
improvement.

Process improvement must be supported by resources. Within the
microsystem and organization, an atmosphere for learning and redesign
is supported by a plan for continuous system and practice monitoring,
use of benchmarking, change assessment, and an empowered staff fo-
cusing on innovation and improvement.

Information and information technology IS THE CONNECTOR of
staff to patients, staff to staff, needs with actions to meet needs. Tech-
nology can facilitate effective communication and both formal and in-
formal channels must be used to keep everyone informed all the time to
assure that learning and knowledge is linked to patient care. Commu-
nication, with reliance on technology and redundancy of communication
channels keep everyone on the team informed, facilitate open dialog and
keeps all team members in the loop on important topics and issues, with
information access at the point of need.

Awareness of the need for change is a first step. Nelson et al
have developed a short self-assessment instrument for use
within clinical microsystems to evaluate development against
the characteristics identified for microsystem success (See Ap-
pendix 1). Self-assessment should begin with introduction of
the concept of clinical microsystems and completion of the eval-
uation by all staff members. Informational findings should be
collated and distributed to the team. Then discussion of the re-
sults should occur using the findings as an opportunity to iden-
tify the strengths and development opportunities for the mi-
crosystem. Develop a plan for change based on the results.
Focus on improving the level of microsystem performance: es-
tablish a few simple rules or minimal specifications, select a
small number of measures, and provide regular, performance-
focused data as feedback to gauge the level of performance. De-
velop a clear and compelling sense of organizational purpose.
Find ways to recognize, promote, and reward performance, in-
novation, and improvement that supports the mission. Estab-
lish shared leadership, decentralized decision-making, and au-
tonomy. Exercise tight-loose-tight controls; tight alignment of
the mission, vision, and strategies, flexibility at the microsys-
tem level to allow individuals and teams to achieve the mission
as they see fit, tight control over accountability to deliver safety
and performance results.8%8!

Nelson and colleagues suggest that understanding and nur-
turing clinical microsystems may create an opportunity for
leverage toward the goal of a safety and more effective health
care system.”® But, there is reason for caution. Galvin noted52:

“New ideas in health care have a tendency to oversimplify and over-
promise. Whether it be managed care, continuous quality improvement,
or defined contribution, proponents seem to subscribe to the domino the-
ory of health policy: if only this one idea could be applied appropriately,
the great stack of complicated issues in health care would fall into place
one by one.”

The domino effect only works when all the dominoes are
aligned. As described previously, attention to microsystem level
activity and alignment has been a critical gap, but it is no sil-
ver bullet. Mastery at the clinical microsystem level can make
a significant contribution to performance improvement for
safety and outcomes, but it cannot effect the totality of change
without equally effective attention at the self care (patient), re-
lationship (patient-caregiver), macrosystem (organizational),
and social (community and public policy) levels described in
Chasm. There is no simple, quick fix to a complex, immense,
and dysfunctional health care system dilemma like medication
safety.

At the sharp end-microsystem level-one needs to under-
stand the medication use process and the performance results
it produces.

UNDERSTANDING THE MEDICATION USE
PROCESS
While not all medication use systems are exactly the same,

there are some constant and essential components of the medi-
cation use process that appear across the continuum of patient



Table 102-3. Scope of Ten Success Characteristics, Underlying Principles, and Safety Impact

SCOPE OF SUCCESS CHARACTERISTIC

UNDERLYING PRINCIPLE

SAFETY IMPACT

Leadership

= Maintain constancy of purpose
Establish clear goals/expectations
Foster positive culture

Advocacy with in macro organization

n
n
n
= Formal, informal, on-the-spot

Organizational support

= Recognition, resources, information

= Enhance and legitimize work of
microsystem

Staff focus

= Selective hiring

= Integration into culture and roles

= Aligning work with training
competencies

= High expectations for performance,
continuing education, professional
growth, networking

Education and training

= Ongoing education

= Organizational learning

= Work roles and competencies aligned
= Best use of people and resources

Interdependence of care team

n Trust

Collaboration

Willingness to help others
Appreciation of complimentary roles
Recognition of inputs to shared
purpose

Patient focus

Caring

Listening

Educating

Response to special requests
Innovating

Providing smooth service flow
Relationship with community resources

Community and market focus

= Partnership with community for
resource exchange

= Outreach

= Innovation and excellence

Performance patterns

= Patient outcomes

= Cost avoidance

= Streamlined delivery

= Data feedback

= Positive competition

= Open dialog about performance

Process improvement

= Learning and redesign focus
= Continuous care monitoring
= Benchmarking

= Tests of change

= Staff empowered to innovate

Information and IT

= Information is key

= Technology links information and care
= Communication and channels

Leader balances setting and reaching
collective goals with empowering
individual autonomy and
accountability

Larger organization finds ways to
connect and facilitate work of
microsystem, including coordination
and handoffs between Microsystems

Human resource value chain that links
microsystem’s vision with real people
for hiring, orienting, continuously
educating, retraining and providing
incentives

Team approaches to training create
learning that is collaborative and
focused on quality, safety and
integrated into work flow

Multidisciplinary team provides care and
every person is respected for individ-
ual vital role

The patient is the common focal point,
it's why we're all here

Resource exchange and information
sharing to assure that patient needs
are met

Outcomes are routinely measured, with
feedback to Microsystems leading to
change based on data

Studying, measuring and improving
care are essential elements of daily
work

Information is a connector designed to
support work of the unit for the right
information at the right time

Define safety vision

= Identify constraints for safety improvement
= Allocate resources for plan development,

implementation, monitoring and evaluation
Build input of microsystem to plan
development

= Align quality and safety goals
= Provide update to Board of Trustees

Work with clinical Microsystems to identify
patient safety issues and make relevant local
changes

Put the necessary resources and tools into
the hands of individuals without making it
superficial

= Assess current safety culture

Identify gap between current culture and
safety vision
Plan cultural interventions

= Conduct periodic assessments of culture

= Develop patient safety curriculum
= Provide training and education of key

clinical and management leadership
Develop a core of people with patient safety
skills who can work across microsystems as a
resource

= Build PDSA into debriefings
= Use daily huddles for AARs (after action

reviews) and celebrate identifying errors

= Establish patient and family partnerships
= Support disclosure and truth about medical

error

Analyze safety issues in community and
partner with external groups to reduce risk
to population

= Develop key safety measures
= Create the “business case” for safety

Identify patient safety priorities based on
assessment of key safety measures
Address the work that will be required at
the microsystem level

Establish patient safety “demonstration
sites”

Transfer the learning

= Enhance error reporting system
= Build safety concepts into information flow

(e.g. checklists, reminder systems, etc)

Adapted from Nelson EC, et al. Microsystems in health care: learning from high-performing front-line clinical units. Joint Commission
Journal on Quality and Safety 2002, 28(9). Reprinted with permission.
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care. These same steps occur in the inpatient, outpatient, acute
care, long-term care, and home care settings. Medication use
complication and errors can occur in all patient care settings;
no patient care arena is immune.

Describing Medication Use

Medication use is a complex process involving, at times, multi-
ple organizations and professionals from various disciplines.
Risk factors can be identified along the medication use contin-
uum. Knowledge of medications and timely access to accurate
and complete information contribute to a series of interrelated
decisions executed at various times throughout the patient care
process. Error can creep in at any point. Safe medication use is
dependent on a number of well-executed, sequential steps.
Some errors are errors of commission (eg, administration of an
improper medication); other errors are of omission (eg, failure
to administer a medication that was prescribed). The diagram
below depicts the steps involved in the medication use process.
Consider how error may interfere with the appropriate and safe
execution of the steps shown in Figure 102-9.

These steps involve participation of a variety of individuals
and can range from expertly trained health professionals to the
layperson in the ambulatory setting. At each step of the pro-
cess, multiple factors can determine whether or not the step
will be performed without error. An error-free final result de-
pends upon error-free performance throughout the entire pro-
cess. Thus, focusing on system change, rather than the individ-
ual practitioner, can yield more long-standing, predictable, and
effective development of safety improvements.

Collaboration Across the Medication Use
Process

Collaboration is essential to minimize patient risk in the medi-
cation use process. Health care providers within the organiza-
tion need to understand and identify how these components
function and who is involved in making these steps safe. Clear
understanding of the critical safety issues at each one of these
steps is of particular importance because the primary goal of
adverse event identification is adverse event prevention. Each
step can be considered a risk point and provides opportunities
for internal checks and balances.

At each step in the medication use process, it is often as-
sumed physicians, nurses, pharmacists, and other health care
providers in the organization play a role in patient evaluation.
This evaluation would include assessing patient characteris-

Selection/Storage

Prescribing/Transcribing

Outcome
Dispensing

Administering

Monitoring

Figure 102-9. Medication use process. Adapted from JCAHO. JCAHO
2003 Hospital Accreditation Standards. Oakbrook, IL: Joint Commission
Resources, 2004:175. Reprinted with permission.

tics, medication selection, concurrent medications, medication
dosage selection, and medication administration methods ap-
propriate for the condition to be treated. Additionally, it is also
believed that by having this collaboration, each set of practi-
tioner eyes can protect patients by catching a mistake made
earlier in the process or by correcting for another individual’s
lack of understanding or poor judgment.

Despite this practitioner-centered safety system, errors
can—and do—occur.

This is not to suggest that the vital role of health care pro-
fessionals should be ignored. Physicians, nurses, pharmacists,
and others will continue to play an important role in ensuring
the safe and appropriate use of medications. The current system
of prescribing, dispensing, administering, and monitoring, how-
ever, often places the responsibility on the individual to avoid
making the mistake. Because this expectation seems unreason-
able, organizations should focus efforts to improve medication
use safety by using a systems-based approach that identifies:

e Errors that occur most frequently

e Possible root causes of errors

e Error prevention strategies to make it harder for the same or sim-
ilar errors to occur

o If the organization has a system that makes it harder to commit
an error, it will be more difficult for mistakes to go on undetected
and for harm to come to patients

System Failures Identified in the
Medication Use Process

Varieties of systems failures have been identified in hospitals
that have studied factors associated with adverse events.®?
These system failures are listed below:

e Deficiencies in medication knowledge, including prescribing of
incorrect medications, doses, forms, frequency, or routes of
administration

e Failure to verify the identity or dose of medication administered,
often due to look-alike packaging or similarities between medica-
tion names

e Inaccessibility of patient information including laboratory test re-
sults, current medications, and information on the patient’s cur-
rent condition

e Incorrect transcription of orders, often due to illegibility of the
physician’s handwriting

e Failure to note known medication allergies

e Inefficient order tracking, making it difficult to determine when a
medication has been given, missed/discontinued or changed

e Poor communication between services, including between nurses
and pharmacists

e Improper use of administration devices

e Lack of standardized dosing schedules or disregard of existing
standards

e Lack of standardized system for medication distribution

e Lack of standardized procedure across units

e Errors in preparation of intravenous medications (when per-
formed in the patient care area)

e Poor information transfer when patients are moved from one pa-
tient care area to another

e Inadequate or nonexistent system for resolving conflicts related to
medication orders

e Deficiencies in staffing or work assignments leading to excessive
workloads, inconsistent availability of staff or inadequate man-
agement

e Lack of feedback and follow-up information on observed adverse
drug events

As a result of this identification, a variety of improvement rec-
ommendations have been made for health care systems to con-
sider as they identify methods to reduce adverse drug events.5*
Strategies include:

e Elimination of handwritten medical records and physician orders

e Institute fail-safe tracking of medications and laboratory tests
to ensure that patients receive correct medications and tests on
time
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e Establish protocols and guidelines that outline standardized prac-
tices

e Provide all medications in unit dose packaging, ready for patient
administration

e Standardize medication procedures such as protocols for the use
of hazardous medications, medication terminology, and medica-
tion names

e Make it difficult for someone to do something wrong by error
proofing

e Implement bar-coding

e Make relevant patient information available at the point of pa-
tient care

e Improve the patient’s knowledge about treatment

Although, most of the suggestions provided could be imple-
mented promptly and have been demonstrated to greatly re-
duce certain types of errors, these are not routinely incorpo-
rated into practice within organizations. Organizations must
develop a systematic approach to evaluate their own medica-
tion use processes and establish a plan for improvement at each
step: storage and selection, prescribing, dispensing, adminis-
tering, and monitoring. Many recommendations have been pro-
vided in the literature for consideration to improve medication
use safety.

Recommendations for Storage and
Selection

Organizations of all types should develop a list of medications
(a formulary) that is maintained and based on patient need and
safety as well as economics. As this list is developed, proper
storage and control of medications must be established. How
medications are selected for routine use should consider pa-
rameters of need, given the type of diseases and conditions
treated; effectiveness in terms of toxicities, pharmacokinetic
properties; therapeutic or pharmaceutical equivalence; risk po-
tential such as known incidence of adverse drug events or po-
tential for error in the medication use process (prescribing,
preparation, dispensing, and administering), and acquisition
cost or patient cost impact.

Practitioners should also identify methods to reduce the
chance of medication error causes by medications with similar
names or similar packaging. It is not enough to tell practition-
ers to be careful as they select or store medications for use.
Reading the label and product name selected out loud may help
serve as a double check. For each product, repeating name of
the medication, dose, and route may help identify if the wrong
product is selected. Human nature leads practitioners to iden-
tify items by color, shape, font type on packaging, symbology as
well as other visual characteristics. As practitioners select med-
ications for use within their health care organization, an eval-
uation of reported safety alerts due to labeling and packaging
should be considered. Known look-like or sound-alike products
should be avoided. At a minimum, placing these look-alikes,
sound-alikes in different locations and apart from each other in
the storage area with additional labeling or signage warning of
similarities may also assist in promoting correct product se-
lection.

Manufacturers have also been called upon to improve the
readability of medication labeling and packaging. Reducing la-
bel clutter on packaging, use of color coding along with distinc-
tive background patterns or borders, providing two-sided label-
ing and assuring contrast of important medication name, dose
and route information on packaging have all been suggested as
methods to improve the medication labeling process.’? Addi-
tional suggestions for standardizing display of medication con-
centration, strength, or terminology such as single dose and
multi-dose packaging has also been advocated.®® Often a display
of additional advertising information and a display of company
name and logo can interfere with product identification. Just as
the medication ordering process can be improved by including
standardizing terminology and warning information, use of
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standards could also improve safety. Some manufacturers have
begun using distinctive typeface, serif or sans serif and upper-
or lower-case letters to convey distinctive portions of look-alike
or sound-alike names.

Recommendations for Prescribing
Improvements

Many opportunities exist to improve the safety of the medica-
tion use process. The prescribing phase of the medication use
process, however, encompasses the majority of medication er-
rors that result in preventable ADEs. The knowledge that
ADEs can be prevented compels organizations to identify the
factors or system failures that contribute to the errors in the
prescribing phase. Such factors identified in the prescribing
phase include86:87;

e Availability of medication information at time of prescribing
e Access to patient information at time of prescribing

e Availability of dosing information at time of prescribing
Availability of allergy information at time of prescribing
Accuracy or completeness of order by prescriber

Legibility of handwriting

Use of abbreviations

Use of decimals in expressions of weight and measure

Use of varied units of measure

Medication name look-alikes or sound-alikes

Error Potential in the Prescribing Phase

The three most common forms of prescribing errors include dos-
ing errors, prescribing medications to which the patient had an
allergic history, and errors involving the prescribing of inap-
propriate dosage forms.®” In the examples listed, timely access
and use of information is essential to avoid adverse drug
events. Although not a panacea, use of a computerized medica-
tion order entry system can significantly contribute to the pre-
vention of medication errors. The type of health care informa-
tion that is best suited for computerization includess:

e General information storage (eg, patient or medication informa-
tion, retrieval)

e Repetitive functions (eg, dosage guidelines, medication names, al-

lergy information)

Complex processes that depend on reproducible results

Items where legibility is essential

Items that require timely attention

Items where accuracy is vital

In the prescribing stage, lack of medication knowledge and lack
of patient information account for the majority of errors. Many
physicians find it a challenge to keep up with this data flood
and often prescribe on the basis of incomplete or obsolete infor-
mation, greatly increasing the risk of error. In addition, an
enormous volume of new medical information is generated each
year, including information on powerful medications available
for acute and chronic disease. Dosing calculations are a well-
recognized cause of medication errors. Performing routine, in-
dependent cross-checking of dosing calculations are useful
when verifying dosages for pediatric, geriatric, oncology, trans-
plant, or other populations with special medication require-
ments. For verifying dosages, use of both mg/kg and mg/m? (or
other expressions as unit per weight or body surface area) in ad-
dition to actual dose calculated is recommended. Another po-
tential safety improvement includes standardizing dosages
whenever possible as well as the use of commercially available
dosage forms. This will require prescriber approval and cooper-
ation. However, avoiding complex calculations is one way to
avoid calculation errors. If transcription of medication orders is
part of the health care organization’s practice to transfer pre-
scribing information to a medication administration record,
similar guidelines and standards for evaluating standards,



1858 PART 8A: FUNDAMENTALS OF PHARMACY PRACTICE

completeness, and accuracy should be put into place with a rou-
tine evaluation of practice compliance.

Other practices (eg, the use of verbal orders, electronic or-
der transmission via facsimile machine, use of global pre-
scription orders such as resume all previous orders) provide
many opportunities for miscommunication. Whenever possi-
ble, verbal orders should be avoided. Only specific personnel
(eg, physicians, pharmacists, nurses) should be allowed to dic-
tate and receive verbal medication orders and only in ap-
proved circumstances. When used, verbal orders should be
enunciated slowly and
distinctly. Difficult medication names and instructions should
be spelled out. Ambiguity should be clarified. The individual
receiving the order should transcribe the order and then im-
mediately read the information back to the prescriber. In the
inpatient or long-term care setting, the prescriber should
countersign and verify the verbal order as soon as possible.

Many health care organizations now use facsimile transmis-
sions for prescription order transmission. Streaked, blackened,
or faded areas and phone line noise appearing as random mark-
ings are often present on facsimile transmissions. Careful in-
spection of the copy is necessary to evaluate if extraneous
markings interfere with the actual order. Transmission of pre-
scription orders in this manner still can contain illegible, am-
biguous, or improper abbreviations.

Failure to write a prescription order can also provide many
opportunities for error. When medications are held or resumed
or patient care is transferred to another location or provider, it
is imperative that a complete review of medications is occurs.
Simply stating resume all, hold all, or continue all previous
medications is not acceptable practice. Reviewing all medica-
tions for appropriateness is good practice and also a systematic
method to review the indication for use and monitoring plan in
place for the patient.

Another technique used to assure safe and effective pre-
scribing practice is the use of a medication formulary. While
physicians often consider a medication formulary as simply a
method to control expenditures, formularies can be used as in-
structional and quality tools to assure that only agents that are
safe, effective, and necessary for use are provided for patients
under care. An organized formulary process comprises of a sys-
tematic peer review of medications for use and monitoring
within a health system. Medications are typically evaluated for
safety, effectiveness, policy implication, and practice require-
ments. Use of a formulary can assure that information is pro-
vided in a timely fashion, because the product has been thor-
oughly evaluated for use.

Executing a safe and effective prescription order requires
communication of complete information to all intended readers.
A complete order should contain, at a minimum:

e Patient name

e Patient specific data

e Generic and brand name (ideally, both names should be provided;
if only one name used, generic is preferred)

e Medication strength, in metric units by weight

e Dosage form

e Amount to be dispensed, in metric units (terms such as bottle,
tube or ampule should be avoided)

e Complete directions for use including route of administration, du-
ration, dosing frequency, medication purpose, and number of au-
thorized refills

While abbreviations might appear to be a time saver, their use
can lead to confusion, misinterpretation, and increase the po-
tential for error. Misplaced or missing decimal points also pose
concerns. Recommendations for improving orders requiring
fractions or decimal indications include adding a zero before a
decimal point and eliminating trailing decimal points and ze-
ros. Various organizations, including the Institute for Safe
Medication Practices, have published lists of abbreviations and
decimal point miscommunications that have been associated
with medication errors and should not be used.®® To reduce er-

ror potential, preprinted order forms have been suggested to re-
duce error potential. It is important to note that if preprinted
orders are not carefully developed, they may actually induce er-
rors. As standard orders, algorithms or preprinted guidelines
are developed, all disciplines involved in the ordering process,
should be involved in the development, review, and approval of
these documents.

Prescribing improvement efforts should include develop-
ment of policies and procedures that support safe medication
use and ordering. Practitioners should routinely be required
to assess and document the need for and selecting the correct
medication. Regimen selection should assure that specific, in-
dividual treatment goals are identified. Improvement efforts
should also include attention to avoiding delay in treatment or
in responding to a medication use concern, including inap-
propriate indication (or no clear treatment indication) and
failure to provide preventive care or prophylactic treatment.
Prescribing plans should include monitoring or follow up
treatment.

Prescribing can be improved if prescribers have the neces-
sary data to assure that decisions can be made (ie, indications
for use, potential for interactions, risks and benefits, monitor-
ing concerns). The process of medication prescribing via com-
puter order entry would greatly affect the rate of errors associ-
ated with ADEs. A computerized medication ordering system
could provide alerts regarding specific prescribing concerns in
the medication ordering process (eg, identifying dose, allergy,
drug-drug interactions). Having a routine approach to detect,
intercept, and prevent these problems will reduce the potential
for an adverse event to occur.

Clinical information systems can also assist in reducing ad-
verse drug events and medication errors by:

¢ Increasing patient profile access and systematic screening of med-
ication orders

e Alerting medical staff of abnormal doses, medication interactions,
or allergies (based on patient profile)

e Generating 24-hour patient medication updates

e Recording medication administration

Computer support in the prescribing process is beneficial due to
the fact that this process demands attention to detail related to
the medication product, patient, and population characteris-
tics, clinical information, and administrative issues.

It is important to remember that practitioners receiving the
information within the organization are still required to use the
appropriate skills to determine the relevance of this informa-
tion for the patient. Simply automating the prescriptive process
does not in and of itself make it safer.

Lessons have been learned in other domains regarding the
impact and implications of technology.?® If one thinks technol-
ogy can solve security problems, then the person doesn’t under-
stand the problems and the technology. New technologies have
enormous capacity, but what is seldom thought about is not
how well it works, but how well it fails.

The most important element of any safety measure is people,
not technology. The trick is to remember that technology can’t
save the day. The system has to be built around the people.
Highly trained and motivated people bring to a task a quality
not found in and technology: human judgment. Human beings
do make mistakes of course, but they can recover from failure in
ways that machines and software cannot. The well-trained mind
is ductile. It can understand surprises and overcomes them. It
fails well. Key Learning: Automating the process may, in fact, in-
troduce new errors into the process. There is no substitute for
human judgment within the medication use process.

Recommendations for Dispensing

In general, pharmacies and pharmacists are responsible for as-
suring that medications are dispensed correctly. Most dispens-
ing errors involve providing an incorrect medication, dosage
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strength, or dosage form to a patient.®>%2 Other common dis-
pensing errors are dosing calculation errors or lack of interac-
tion or contraindication with other prescribed medications.
Typically, these errors are due to commission or omission and
as a result of a “slip” or a “mistake” as identified by Reason.’!

Error Potential in the Dispensing Phase

Dispensing is a complex process requiring a series of sequential
tasks including preparation and processing of the prescription,
locating and preparing the product, delivering the product to
the end user and potentially providing counseling, screening
and assessment activities at the time the medication is pro-
vided to the end user. The dispensing process has both me-
chanical and judgmental components. As a result, prevention of
dispensing errors will require a comprehensive approach in-
cluding evaluation of:

e Work environment: workload, distractions, physical location of
service, hours of operation

¢ Inventory management: outdated or unused products, look-alikes,
sound- alikes, clutter, labeling, purchasing of unit of use products

¢ Information resources: available references, updates, consultants,
computer or decision support technology

e Performance evaluation: evaluation of staff competency and prac-
tice skill, knowledge and behaviors, cross-checking redundancies

e Patient involvement: patient education and review with show and
tell techniques

This includes developing policies and procedures that support
safe dispensing and distribution of medications. Methods to as-
sure complete review and processing of the order should be de-
fined. Other recommendations include controlling the distribu-
tion of medications through the use of a patient medication dose
system. In cases where dosing can be standardized, every at-
tempt should be made to provide the medication in the most
ready to use format to decrease the potential for error. If neces-
sary, specific guidelines for compounding or preparing medica-
tions should be clearly outlined and evaluated for compliance.
Medications should be provided for patients in a timely manner
while including safeguards such as the review of all prescrip-
tion orders by a pharmacist. Products should be safely labeled,
adhering to appropriate law and regulation as well and using a
standardized method.

Several critical steps have been advocated for improving dis-
pensing accuracy®>%4:

e Secure or sequester high-risk medications

e Develop and implement standardized storage procedures

¢ Reduce distraction potential and improve workflow in dispensing
environment

e Use reminders (labels, computer alerts) to prevent look-alike,
sound-alike mix-ups

e Keep prescription order, label, medication and the medication
container together throughout dispensing process

e Perform a final check on prescription content including verifica-
tion with original prescription order and label

e Enter a manufacturer identification code into the computer pro-
file and on prescription label

e Perform a final check on the prescription label, if possible, using
automation such as bar-coding

¢ Provide patient counseling

Use of automation to improve the safety of dispensing in the in-
patient and outpatient settings has been on the increase. In the
1980s, automated dispensing devices became available with
hopes to reduce medication error rates, increase pharmacy and
nursing department efficiency, improve availability of medica-
tion access on inpatient units, and enhance pharmacy inven-
tory and billing capability. These systems are essentially med-
ication storage devices that electronically control and dispense
medications as well as track medication use. Many commercial
systems are available. These devices require user identifiers,
passwords, and track access by health care provider and use of
medications by patient. Some systems include medication in-
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formation support and integrate with internal and external
systems such as medication profiling systems, clinical informa-
tion databases, and the Internet.

The goal for utilizing such devices is to provide a closed loop
system. It is a system that allows integration of prescribing in-
formation, medication information, real time clinical screening,
intervention, and medication administration activities.

Recently, the Food and Drug Administration proposed rules
that would require the use of bar codes on medication labels.
This regulatory action would require manufacturers to provide
linear bar code labels for prescription and over the counter
products. While the rule will require approximately 3 years to
be implemented after the final rules are published at the end of
2003, it is anticipated that this action will result in 413,000
fewer adverse events over 20 years as well as a significant re-
duction in costs associated with injury, litigation, and malprac-
tice insurance.”®

While automation has the potential for controlling, stan-
dardizing, and distributing medications in a timely and moni-
tored fashion, human intervention can prevent systems from
functioning as designed. Practitioners can override some pa-
tient safety features. When automated systems are replenished
with stock or when returns are made, refilling mix-ups can oc-
cur. If verification of the prescription order, access to only the
medication required or real time patient verification cannot be
performed at the same time as medication dispensed (ie, not a
closed loop system for medication use), error can still occur
within the medication use process. While this type of automa-
tion has great potential for decreasing medication errors, it also
has the potential to increase the opportunity for error if not ap-
plied or maintained appropriately. Certainly, judgment in the
dispensing process cannot be adequately automated or replaced
by use of such as device.

Recommendations for Administration

Responsibility for safe medication administration is often inap-
propriately placed on one individual, the person performing the
actual administration activity. In fact, safe medication admin-
istration is a team effort, relying on all of the individuals in-
volved in the medication use process to detect and evaluate clin-
ical practice as the decision is made to provide a medication for
a patient.

Error Potential in the Administration
Phase

The administration phase, serves as a last final check on pro-
cessing the entire medication order itself and includes:

e Evaluating the written order for appropriateness and complete-
ness

Assuring appropriate indication for use

Evaluating and interpreting use of terminology and order method
(abbreviation, units of measure, use of verbal orders)

Dosing calculation or verification

Identification of the patient

Timing of treatment in context of other therapies

Preparation and possibly dispensing of medication

Proper use of medication devices

Patient education

Documentation of treatment

Efforts to improve medication administration safety should in-
clude addressing all these aspects of administration through
appropriate policies and procedures. This would include meth-
ods to assure that the right medication is administered to the
right patient at the right dose, right time, right route, and for
an indicated reason. Informing the patient about the medica-
tion and whenever possible including the patient in the medi-
cation administration. Prescription orders should be verified
and patients identified prior to administration. Processes to as-
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sure that medications are retrieved from the patient supply
when they are discontinued from the regimen or recalled by the
manufacturer should also be in place. Staff must also be evalu-
ated regarding their skills, knowledge, and behaviors expected
for safe medication use. This includes their capabilities in the
use of medication devices, ability to complete or verify dosage
calculations and prepare medications. An assessment of docu-
mentation, communication, and clinical problem-solving capa-
bilities as well as other medication use competencies are neces-
sary to assure application of knowledge at this final point of
care to assure safe medication use.

Recommendations for Monitoring and
Outcomes

Ongoing measurement and monitoring of medication use is es-
sential to assure safe and effective medication use. As part of
any safety improvement initiative, this would include develop-
ing policies and procedures that support monitoring of medica-
tion effects. Use of guidelines and clinical pathways are com-
mon methods to assure a systematic approach to monitoring
therapy. Documentation and exchange of these medication use
outcomes findings should be shared with patients and other
care providers as required. Systems should be in place to assure
that patient responses are monitored and that both benefits of
therapy and unexpected outcomes are documented. This neces-
sitates identification and reporting of adverse drug events as
well as methods of re-evaluating medication selection, regimen,
frequency, and duration. Efforts to collaborate and communi-
cate between care providers and for including patients in the
process should be established to allow for complete review and
management of patients medication regimens. Including pa-
tient perceptions along with information from the medical
record and medication profile or list is essential. The primary
concerns that exist with current monitoring systems include
lack of:

¢ Guideline use

e Therapeutic monitoring plans

e Collaboration on common goal or of therapy
e Patient involvement

Gaps in the monitoring process, design, or follow-through have
the potential to cause medication use errors.

CHANGING SYSTEMS WITHIN
ORGANIZATIONS

Improving organizational and environmental factors in health
care, as demonstrated in the aviation industry, enables system
change to occur. If teams in an organization can work effectively,
communication improves, resulting in the motivation to under-
stand error. Unless an organization has a culture that supports
understanding and reducing errors, system changes may only be
minimally effective. Ideally, a strategy to improve error preven-
tion should be coupled with organizational transformation and
structured process changes. Optimizing a work environment for
safety, increasing mechanisms for communication, having a
leadership agenda, and commitment for medication safety im-
provement are essential components for an organization.

The Institute for Healthcare Improvement has identified
that prevention must be the organizational focus and has pro-
vided strategies that should be included in the plan for medica-
tion use safety. The following items have routinely been identi-
fied as a top 10 list for improvement in the literature®:

e Improving knowledge about medications (availability, access and
timeliness)

e Dose/identity tracking of medications (process understanding of
distribution)

e Available patient information (availability, access, accuracy and
timeliness)

e Order transcription (elimination of process)

e Allergy defense (hard stop capabilities, access to patient informa-
tion)

e Medication order tracking (streamlining and effective communi-
cation of patient needs)

e Communication (patient information, system performance, medi-
cation use)

e Device use (standardization and competency regarding use)

¢ Standardization of medication dose

e Standardization of medication distribution

The challenge of a list like this is simple: it does not represent
a one-time fix. Rather, it is a life-long agenda that requires on-
going and persistent attention. Reducing errors within an or-
ganization requires mindfulness (ie, diligence, attention to de-
tail, and ongoing re-evaluation of this very dynamic medication
use process).

However, strategies that have been put into place to reduce
error potential have traditionally focused solely on the follow-
ing items:

Unit dose or unit of use medications

Protocol and checklist development

Computerization of patient information

Standards including dosing times, specific medications for specific
procedures or guidelines

e Training and education programs

e Decentralized or increased availability of pharmacists

These system redesign efforts have been recommended in the
literature for years and appear insufficient to address the latent
error potential within the health care system. Although this list
identifies an array of systems improvements, an organization
must understand that people make safety possible within the
system. Organizations must routinely investigate and identify
their own risk potentials. Having discussions regarding near
misses may help identify where potential risks exist. Ongoing
staff dialog, creating a sense of mindfulness, or even a preoccu-
pation with safety is necessary to assure that organizational
membership will take the lead in identifying next steps for im-
proving medication use . . . and where the true risks lie.

The ongoing challenge for leadership is that there is a need
for operational diligence. Identifying the careful balance be-
tween describing and supporting system change and integrat-
ing a human factors approach regarding how to implement and
use these system improvements. In a sense, this is about un-
derstanding and designing a practitioner-medication use sys-
tem interface at an organizational level and measuring and
monitoring its performance.

How are adverse events identified and discussed within or-
ganizations? What prevents learning from occurring? How are
prevention strategies developed? Literature suggests that
members of a health care organization are more likely to dis-
cuss their errors when provided protection from disciplinary ac-
tion. This is important in light of the fact that 95% of all medi-
cation errors go unreported because staff fears punishment.®”

By establishing a method for all health care professionals to
contribute information on medication use safety and errors in a
nonthreatening fashion, an environment can be created to focus
on improving patient care. If teams are allowed to work in an
effective and efficient environment, communication can be im-
proved and personnel can become motivated to understand the
cause of errors along with methods to report and prevent them.
Process redesign is essential, but unless the organization has a
culture that supports understanding and reducing error, the ef-
fects of process change will be minimal. The team is the criti