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“Knowing is not enough; we must apply. 
Willing is not enough; we must do.” 

—Goethe

Advising the Nation. Improving Health.
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1 
 
 

Introduction

Medications are an important component of health care, but each 
year their misuse results in over a million adverse drug events (ADEs)� 
(IOM, 2007) that lead to office and emergency room visits as well as 
hospitalizations and, in some cases, death. As a patient’s most tangible 
source of information about what drug has been prescribed and how that 
drug is to be taken, the label on a container of prescription medication is 
a crucial line of defense against such ADEs, yet according to Michael Wolf 
of Northwestern University’s Feinberg School of Medicine, 46 percent 
of patients across all literacy levels misunderstand one or more dosage 
instructions and 54 percent misunderstand one or more auxiliary warn-
ings that accompany those medications. To examine what is known about 
how medication container labeling affects patient safety and to discuss 
approaches to addressing identified problems, the Institute of Medicine 
Roundtable on Health Literacy organized a workshop, Changing Prescrip-
tion Medication Use Container Instructions to Improve Health Literacy 
and Medication Safety, which was held on October 12, 2007.�

� Adverse drug events are defined as harm or injury occurring from legal medication use 
and exclude intentional drug abuse or intentional self-harm or suicide attempts.

� The planning committee’s role was limited to planning the workshop, and the workshop 
summary has been prepared by the workshop rapporteur as a factual summary of what 
occurred at the workshop.
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The Workshop Agenda

The first part of the workshop consisted of four presentations designed 
to (1) describe problems in ambulatory care drug safety; (2) examine the 
role of health literacy in patient care; (3) present findings from the Ameri-
can College of Physicians Foundation white paper on drug labeling; and 
(4) offer a proposal for standardization of drug labeling. The second part 
of the conference consisted of reactions to the four initial presentations 
by representatives from federal agencies, the pharmacy field, and other 
stakeholders, as well as discussion of what it would take to move towards 
standardization in drug labeling instructions. The workshop was moder-
ated by George Isham, M.D., M.S., chair of the IOM Roundtable on Health 
Literacy.
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Drug Safety in Ambulatory Care

Dan Budnitz, M.D., M.P.H. 
Centers for Disease Control and Prevention

Adverse drug events (ADEs) are responsible for 3.6 million office 
visits a year, 700,000 emergency room visits, and 117,000 hospitalizations, 
according to Dan Budnitz at the Centers for Disease Control and Preven-
tion (��������������������������������������������������������������������           Budnitz et al., 2006; Zhan et al., 2005)����������������������������    . Dosing mistakes appear to 
cause a disproportionate number of the most severe ADEs, with over 
half of the hospitalizations caused by unintended overdoses or supra
therapeutic drug levels. An examination of emergency visits for ADEs 
shows that patient age is a risk factor, with those ages under 5 and over 
65 at greater risk than others. 

Interventions to prevent ADEs have been implemented primarily in 
hospitals and have focused on preventing medication errors� through 
computerization and systems changes. In the hospital environment, 
health professionals prescribe and monitor the use of medications and 
have extensive support systems. 

In the ambulatory setting, however, patients play a key role in drug 
safety since medications may be prescribed by a health professional or 
may be self-prescribed by the patient, and patients or other laypersons 

� Medication error is defined as any preventable event that may lead to inappropriate 
medication use or patient harm.  

2 
 
 

Presentations
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are the ones responsible for administering, storing, and monitoring the 
use of medications. Support systems for the patient are minimal in the 
ambulatory setting, and in some instances the medication container label 
may be the only source of information for the patient. 

Although medication injuries often result from a complex interaction 
of agent, host, and environment, the most appropriate basis for identify-
ing safety interventions may be patient-focused approaches such as those 
used in the injury-prevention field. The first step in an injury-prevention 
approach uses a heuristic called a phase–factor matrix (originally devel-
oped by Haddon) (Figure 2-1) to identify plausible interventions. 

In this matrix the three phases of the injury process appear in the 
left-hand column: pre-event, event (or the injury), and post-event. Across 
the top of the matrix are the three entities among which the interactions 
traditionally occur to cause an injury or disease: the host or patient, 
the agent or drug, and the environment. When the phase–factor matrix 
was used to identify interventions for ADEs from Warfarin, the first two 
environmental changes identified were standardized naming and dos-
ing conventions and improved medication label readability for patients 
(Budnitz and Layde, 2007).

Once interventions are identified, the second step in the injury-
prevention approach is to consider implementation strategies since 
different strategies require different actions on the part of individuals, 
stakeholders, and society, and each strategy has different strengths, weak-
nesses, costs, and feasibility. Strategies include education, enforcement 
(e.g., laws mandating use of seat belts), and engineering (e.g., better medi-
cation label design). Injury-prevention strategies are typically classified as 

Post-Event

Event

Pre-Event 

Environment
Agent 
(Drug)

Host 
(Patient)

Factor
Phase

fig  2-1 New

FIGURE 2-1 Phase–factor matrix for identifying plausible intervention. 
SOURCE: Budnitz (2007).
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either active or passive. Active approaches require action on the part of 
an individual (e.g., actively disposing of needles and sharps containers), 
whereas passive approaches do not require action by the individual (e.g., 
the use of needleless IV connectors throughout a hospital). Typically pas-
sive approaches are more sustainable. Finally, it is critical to evaluate the 
impact of these interventions. 

Budnitz concluded that drug safety for ambulatory patients is an 
important public health problem that offers an opportunity to develop 
and implement patient-centered drug safety measures such as standard-
ized naming and dosing instructions.

The Role of Health Literacy In Patient Care

Terry C. Davis, Ph.D. 
Louisiana State University Health Sciences Center

Ninety million Americans have trouble understanding and acting on 
health information, reported Terry Davis of the Louisiana State University 
Health Sciences Center. How well people understand medication con-
tainer labels is a function of both the clarity of the labels and the degree 
of people’s health literacy. When there is a gap between the complex-
ity of health information and a person’s ability to understand and use 
that information, misunderstandings occur. The National Assessment of 
Health Literacy identifies four levels of health literacy: below basic, basic, 
intermediate, and proficient. Only two-thirds of those who fall into the 
below basic level are even able to circle the date on a doctor’s appoint-
ment slip.

In 2003, the National Assessment of Health Literacy found that only 
12 percent of adults scored in the proficient category. Twenty-two percent 
of Medicare beneficiaries scored in the basic range, Davis observed, yet 
the elderly, on average, fill 27 prescriptions a year and see 8 different 
physicians. Fifty-three percent of high school graduates scored in the 
very low intermediate range. Only two-thirds of those in the intermediate 
range—53 percent of the population—are able to determine what time to 
take a prescription medicine based on the label. Patients are not taught to 
read labels, yet it is assumed that patients who receive medicines will be 
able to understand instructions for proper use (NAAL, 2005). 

Medication errors are the most common medical mistake, said Davis. 
While labeling instructions and auxiliary warnings appear simple, accord-
ing to a study of 395 patients by Davis and colleagues (2007), they are 
often misunderstood. For example, the auxiliary label instructing “take 
with food” (see Figure 2-2) appears straightforward. It is written at a first-
grade level. Yet 16 percent of patients did not understand this label. 
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Another auxiliary label in Figure 2-2 above states “medication should 
be taken with plenty of water.” However, the label does not say how 
much is plenty; only 59 percent of patients understood that label. Fur-
thermore, unfamiliar, multistep instructions such as “do not take dairy 
products, antacids, or iron preparations within one hour of this medica-
tion” are even more confusing. Only 8 percent understood this instruction 
(Davis et al., 2007). 

In response to a question, Wolf observed that the problem of auxiliary 
warning labels is compounded when the patient is not fluent in English. 
Of the 114 auxiliary labels, few have been translated into Spanish and none 
into other languages. The Walgreen Company is implementing a program 
that provides translations of medication information in several languages, 
but the effectiveness of the program has not yet been evaluated. 

Using icons does not necessarily make instructions clearer, Davis 
said. For example, in Figure 2-2 the warning label stating “do not chew 
or crush, swallow whole” includes an icon intended to show a whole pill 
heading into the stomach, but the meaning of the icon was not clear. Some 
patients interpreted the icon to mean “someone swallowed a nickel,” 
while others thought it indicated “indigestion” or “a bladder” or said 
that “it looks like a ghost—Casper.” Nor did adding words to the icon 
help clarify instructions. Various patients interpreted the words to mean 
“chew pill and crush before swallowing,” “chew it up so it will dissolve,” 

fig 2-2 new 
and revised

FIGURE 2-2 Auxiliary warning labels. 
SOURCE: Davis et al. (2007).
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“don’t swallow whole or you might choke,” and “just for your stomach” 
(Davis et al., 2007). 

In a study by Davis and colleagues (2006a), patients were given five 
pill bottles with instructions on the label. They were then asked how 
they would take the medication. Nearly half the patients (46 percent) 
did not understand at least one of the labels, and even among those with 
adequate literacy, more than a third (38 percent) missed at least one of 
the labels. When asked specifically how many pills they would take if 
the instructions (written at a sixth-grade level) were “take two tablets by 
mouth twice daily,” 71 percent said they would take two pills two times 
a day but only about a third could demonstrate what that meant—that is, 
actually count out four pills.

The study authors then measured comprehension of the instructions 
“take two pills in the morning and two pills in the evening” (seventh-
grade level writing), and “take two pills by mouth at 8:00 a.m. and two 
pills at 6:00 p.m.” (eighth-grade level writing). The results, shown in 
Figure 2-3, demonstrate that the instructions written at the higher grade 
levels—seventh and eighth—were actually understood by more people 
than those written at the sixth-grade level. The comprehension also 
increased, despite the increased reading level, because instructions were 
more precise. Davis also commented that the problem of misunderstand-

Take 2 pills by mouth at 8 am and 2 pills at  
6 pm.
(8th grade level)

Take 2 pills in the morning and 2 pills in the 
evening.
(7th grade level)

Take 2 tablets by mouth twice daily.
(6th grade level)

*p < 0.001, ‡ p < 0.01

Comprehension of Glyburide Instructions by Literacy

LiteracyRx Dose Instructions

71 33*

92 76

90 76

High Low

fig 2-3 NEW

‡

FIGURE 2-3 Readability does not equal clarity.
SOURCE: Davis et al. (2007).
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ing medication labels is not confined to the United States, but is rather a 
worldwide problem.

While many might assume that misunderstanding medication label 
instructions is confined to those with low health literacy, in fact the prob-
lem is more widespread. As a patient who underwent mitral valve surgery 
herself, Davis reported experiencing several problems in understanding, 
even though she is a professor of medicine. First, instructions were not 
clear for the medications she was given. For example, Davis was given 
the prescription medication Coumadin. However, the Coumadin bottles 
had different instructions on them. One label read “take 1 and ½ tabs (7.5 
mg) by mouth Tues, Thurs, Sat, and Sun and 2 tabs (10 mg) Mon, Wed, 
Fri,” while another labeled bottle of Coumadin stated “take one (1) tablet 
by mouth or as directed.” In addition to the confusing medication instruc-
tions, the drug names of numerous medications were strange and not use-
ful, Davis’s provider was unaware that she was going too fast with unfa-
miliar routine discharge instructions, and Davis was too overwhelmed 
and embarrassed to ask all the questions that needed to be asked.

While medication container labels appear simple, they are not neces-
sarily clear and mistakes are common. There is a tremendous amount of 
variability in the wording of the instructions, in the icons used, and in the 
colors of auxiliary medication labels. An ability to read the label does not 
guarantee correct interpretation. Furthermore, mistakes are more likely 
as the number of medications a patient is taking increases, and the vari-
ability of dosing instructions is a source of confusion. Instructions need 
to be tested with patients, Davis concluded.

The American College of Physicians Foundation 
White Paper on Drug Labeling: Findings

Michael Wolf, Ph.D., M.P.H. 
Feinberg School of Medicine, Northwestern University

The charge to the Medication Labeling Technical Advisory Board of 
the American College of Physicians (ACP) Foundation was to examine the 
current evidence about patients’ ability to understand and successfully use 
medication labels, to identify barriers to labeling reform, and to engage 
stakeholders in planning how to improve medication labels for patients.

Ideally, when a drug is prescribed for a patient, the prescribing phy-
sician provides adequate counseling about the drug’s purpose and how 
to administer it. Several studies demonstrate, however, that there is actu-
ally little communication with patients at the point of prescribing new 
medicines and that patients often leave the doctor’s office with very 
little information about what drugs they are taking, what they are used 
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for, and how they should be taken. An audience member questioned 
whether physicians had time available for adequate counseling, given the 
constraints of practice, especially in poorer communities. Wolf responded 
that effective counseling can be provided in the limited time available as 
demonstrated with studies on such topics as colon cancer screening and 
other preventive services. However, such effective counseling requires 
provider training that, to date, has not been undertaken. Wolf pointed out 
that patients who have been given an explanation of why they are taking 
a drug take the drug most effectively.

Few patients are given any sort of printed material about their medica-
tions other than the written prescription forms. Those forms are intended 
primarily for the purpose of communicating with the pharmacist and usu-
ally contain Latin abbreviations that, while useful to the pharmacist, are of 
little value to patients. Ideally, when the patient obtains medication from 
the pharmacist, the pharmacist will counsel the patient, answering ques-
tions and making sure that the patient understands how to use the drug. 
Studies show, however, that there is little such verbal communication. The 
patient receives his or her medication in a bag with accompanying written 
material such as the consumer medication information (CMI)� sheet and 
appropriate package inserts. These documents are of great length and are 
difficult to comprehend. One study appearing in the 2006 issue of Patient 
Education Counseling showed that less than a third of patients attend to 
information stapled to the bag and that patients frequently discard these 
sheets, especially patients with low literacy skills (Wolf et al., 2006b).

Because there is so little actual communication between the prescrib-
ing physician and the patient and between the pharmacist and the patient, 
the patient’s primary guide for medication use ends up being the medica-
tion container label. Patients with high health literacy may turn to infor-
mal sources such as the Food and Drug Administration (FDA) website or 
the AARP Guide to Pills; however, those with low literacy skills are less 
likely to seek out health information beyond what they are told by their 
primary care providers. 

Studies dating back to the late 1980s have found high rates of patient 
misunderstanding of both dose instructions and auxiliary warnings on 
medication labels. For example, a recent study examined patients’ under-
standing of label instructions and found that 46 percent of all patients 
misunderstood one or more dosage instructions. Furthermore, fewer than 
10 percent of patients actually read auxiliary warning labels, and of those, 
54 percent misunderstood one or more auxiliary warnings (Davis et al., 

� CMI is written information about prescription drugs developed by organizations or 
individuals other than a drug’s manufacturer that is intended for distribution to consumers 
at the time the drug is dispensed (FDA, 2006). 
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2006a; Wolf et al., 2006a). It is also the case that older adults and those 
taking multiple medication regimens are at significantly greater risk for 
misunderstanding and misuse of medications. 

Therefore, finding number one of the ACP Foundation white paper 
is that “Inadequate patient understanding of prescription dosing instruc-
tions and warnings is prevalent and a significant safety concern.” (See 
Appendix C.)

In addition to the problem of misunderstanding of label instructions, 
variability in medication labels leads to another problem. For prescription 
medications the FDA requires that certain information appear on the drug 
container label: drug name, pharmacy name and address, serial/lot num-
ber of the prescription, prescribing physician name, patient name, and 
instructions for use. The assumption is that prescription medications are 
used under the guidance of a physician (the learned intermediary) who 
will be communicating necessary information regarding use. Beyond the 
FDA requirements, state boards of pharmacy are responsible for establish-
ing further standards. In response to such regulations, national pharmacy 
chains have developed 31 different label styles, resulting in variability in 
the clarity and complexity of medication use instructions (ACPF, 2007). 

Finding number two of the white paper is that “Lack of universal 
standards and regulations for medication labeling is a root cause for 
medication error.”

The ACP Foundation white paper concludes that there is value in 
attempting to improve prescription labels since they are the most tan-
gible source of information patients receive, they are brief, and they are 
repeatedly used. The question then is, How can the medication label be 
improved?

Wolf observed that there are three decades of research and hundreds 
of studies that have examined variability in medication labels and how 
drug labels can be improved. For example, a study appearing in the Sep-
tember 2007 issue of the Archives of Internal Medicine (Shrank et al., 2007) 
examined variability in label content and format when identical prescrip-
tions were dispensed at 85 different pharmacies in four cities in the United 
States. The study found that the current labeling system emphasized 
information important to the provider (e.g., pharmacy logo and prescrip-
tion number) rather than information that supports understanding and 
use of the medication. These studies point to the need for standards that 
address what content should be on the drug label, the formatting and font 
size to use, the best types of icons to support auxiliary instructions, how 
better to present dosage instructions on the label, and how to be more 
explicit and concise when telling people how to take their medicine.

Finding number three of the ACP Foundation white paper states that 
“An evidence-based set of practices should guide all label content and 
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format.” The existing evidence base for label standards supports the fol-
lowing practices:

  1.	 Use explicit text to describe dosage and interval in instructions.
  2.	 Use a recognizable visual aid to convey dosage and use instructions.
  3.	 Simplify language, avoiding unfamiliar words and medical jargon.
  4.	 When possible, include indication for use.
  5.	 Include distinguishable front and back sides to the label.
  6.	 Organize the label in a patient-centered manner.
  7.	 Improve typography: use larger, sans serif font.
  8.	 When applicable, use numeric instead of alphabetic characters.
  9.	 Use typographic cues (bolding and highlighting) for patient con-

tent only.
10.	 Use horizontal text only.
11.	 Use a standard icon system for signaling and organizing.

Beyond the content and format, one of the most important things on 
the prescription drug label is the “sig line” or dosage instruction. This 
information also causes the most difficulties. It is the information that 
patients are looking for, yet there are high levels of variability in how 
such information is presented. Furthermore, while instructions are seem-
ingly simple, they are often unclear and require patient interpretation. For 
example, health literacy best practices indicated that the instruction “take 
2 tablets by mouth twice daily” would be clearer if it read “take 2 tables 
in the morning and 2 tablets at bedtime” (Davis et al., 2006b). 

Finding number four of the white paper states that “Instructions 
for use on the container label are especially important for patients and 
should be written in the most clear, concise manner. Language should 
be standardized to improve patient understanding for safe and effective 
use.”

While the drug label is of primary importance, it is only one part of 
a larger system of written material on medication use that includes such 
things as patient information leaflets, package inserts, and CMI sheets. 
These materials do not meet acceptable standards for the design of health 
information, Wolf observed. Additionally, they are not well integrated 
into the pharmacy dispensing system. For example, in the study of 85 
pharmacies mentioned above (Shrank et al., 2007), one of the drugs pre-
scribed required an FDA-approved and mandated medication guide to be 
distributed with the prescriptions. Of the 85 pharmacies, none distributed 
the medication guide. Why not? In order to distribute the FDA-mandated 
medication guide, the pharmacist has to identify the medication as one 
that requires a guide, then has to find a copy of the guide. These guides 
are not integrated into the pharmacy system. However, pharmacy soft-
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ware systems automatically generate a patient information leaflet to 
accompany each prescription. 

Finding number five of the white paper states that “Drug label-
ing should be viewed as an integrated system of patient information. 
Improvements are needed beyond the container label, and other sources 
of consumer medication information should be targeted.”

Medication labeling changes cannot and should not replace provider 
counseling. The physician is the learned intermediary, that is, the person 
who is legally responsible for communicating important information about 
prescription drugs to patients. Moreover, health communication research 
has shown that physicians are the most important and trusted source of 
health information. Pharmacists also have a mandate to provide basic 
information and to counsel patients about proper drug use. Additionally, 
pharmacists have a tremendous knowledge base about medications. Drug 
labeling should be a complementary link to physician and pharmacist 
counseling. However, as demonstrated earlier, health care providers have 
missed opportunities to counsel patients on the proper use of prescription 
medications. 

Finding number six of the white paper states that “Health care pro-
viders are not adequately communicating to patients, either orally or in 
print, for prescribed medicines. More training is needed to promote best 
practices for writing prescriptions and counseling patients.”

What is needed is an evidence-based approach to drug labeling that 
includes testing of a new, standard drug label and identification of best 
practices that are then communicated to physicians and pharmacists. 
Furthermore, research that incorporates known best practices is needed 
to determine whether the proposed changes result in improved patient 
understanding, behaviors, and ultimately health outcomes. Finally, it is 
crucial that systems of prescribing and dispensing be integrated to pro-
vide the best information.

The final finding of the ACP Foundation white paper states that 
“Research support is necessary to advance the science of drug labeling 
and identify best practices for patient medication information.”

Wolf concluded that variability is most likely a major cause of medi-
cation error and that there is evidence to support the conclusion that the 
way we currently communicate information on prescription medications 
leads to a variety of problems. The white paper focused on medication 
container labeling because it may be the most important, most tangible 
information about use of prescription medications that is actually used 
by patients. There is an opportunity for improvement through setting 
evidence-based standards for drug labels. It is also important, Wolf 
observed, to view drug labeling as a system of patient information that 
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should be integrated into the entire process of prescription, dispensing, 
and use of prescription medications. 

Simplification of Drug Dosing Times:  
Can We Confuse Patients Less?

Alastair J. J. Wood, M.D., F.A.C.P. 
Symphony Capital LLC

Successful drug therapy is dependent upon completing a number of 
steps accurately. First, a physician must choose the correct drug, make the 
correct decision about drug dosage, and then correctly write the prescrip-
tion. A pharmacist must then correctly understand the written prescription, 
accurately transcribe the prescription to the drug label, and correctly transmit 
information to the patient. Patients have their own requirements for proper 
drug use. They must first have access to the medicines, and they must then 
use the medicines correctly. From the patient’s perspective, correct medica-
tion use involves both accurately understanding the instructions and know-
ing how to implement the instructions. Additionally, a patient must be able to 
integrate taking multiple medicines into a daily schedule and, finally, actually 
take the medicine. 

While there are a number of steps in the process at which interven-
tions to reduce medication errors could be made, the focus of this work-
shop was on improving medication container labels. To take medicines 
properly, one needs to know what to take, how many pills to take, and 
when to take them. What appears simple is actually quite complicated. 
As discussed earlier, there is tremendous variation in labeling instruc-
tions. For example, a written survey examined how the instruction “take 
one pill a day” is written by prescribers and found that it was written 44 
different ways. Even the same prescriber wrote the same instruction in 
different ways throughout the day. 

Similarly, variation at the level of the pharmacist’s transcription may 
arise in a number of ways. A single pharmacist may transcribe the same 
instruction in different ways at different times, there may be variation 
across pharmacists in one pharmacy, and there may be variation across 
different pharmacies (see Figure 2-4). While each of the labels in Figure 
2-4 may appear reasonable, they can produce very different outcomes. 
With Fosomax, for example, if the pill stays in the esophagus it causes 
irritation, so it is very important after taking Fosomax to remain upright 
and take fluids so that the pill travels to the stomach and doesn’t lodge 
in the esophagus. Therefore, it is appropriate to place on the label the 
warning, “do not lie down for at least 30 minutes after taking.” However, 
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two of the four pharmacy labels shown in Figure 2-4 did not provide 
any instruction at all about remaining upright. And of the two that did, 
one said simply, “do not lie down.” But do not lie down for how long— 
5 minutes, 30 minutes, 2 hours? 

While drug labels vary by pharmacy, an examination of those labels 
does reveal similarities. For example, the most prominent item on a 
drug bottle label is the pharmacy name, the second most prominent is 
the pharmacy telephone number, and the third is the number of refills, 
Wood stated. Less prominent and less clear are the patient’s instructions 
for use.

As Wolf reported previously, 46 percent of patients misinterpret at 
least one instruction on a prescription bottle label. Table 2-1 provides 
examples, taken from a 2007 study by Wolf and colleagues, of how patients 
misinterpret instructions. 

The situation becomes even more complicated with multiple medica-
tions. For example, assume a patient must take three medications daily, 
one medication three times a day (TID), a second medication four times 
a day (QID), and a third medication twice daily (BID). The schedule for 
taking such medications might look as shown in Table 2-2.

A universal medication schedule (UMS), where patients take all their 
medications at breakfast, lunch, dinner, and/or bedtime would simplify 
drug labeling and make directions more understandable for the patient. 
If such a schedule were followed for the example illustrated in Table 2-2, 
rather than taking medication eight times a day, the patient would take 
medication four times a day at the times shown in Table 2-3. With such 
a schedule, there would be less likelihood of forgetting to take one’s 
medicines. 

TABLE 2-1  Patient Misunderstanding of Medication Instructions

Dosage Instruction Patient Interpretation

Take one teaspoonful by mouth three 
times daily

Take three teaspoons daily
Take three tablespoons every day
Drink it three times a day

Take one tablet by mouth twice daily for 
7 days

Take two pills a day
Take it for 7 days
Take one every day for a week
I’d take a pill every day for a week

Take two tablets by mouth twice daily Take it every 8 hours
Take it every day
Take one every 12 hours

SOURCE: Wolf et al. (2007).
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Wood reported that a study by Wolf demonstrated that 77 percent of 
prescriptions could be easily accommodated by the UMS (personal com-
munication, Michael Wolf, Northwestern University Feinberg School of 
Medicine, October 2007). Of the 346,000 oral prescriptions examined, the 
study found the following:

•	 51 percent were once a day.
•	 19 percent were twice a day.
•	 5 percent were three times a day.
•	 2 percent were four times a day.

If one included prescriptions for medications that were not timed 
at all—for example, those with instructions to take as directed or as 
needed—92 percent of all prescriptions could be accommodated with the 
proposed UMS. 

Audience members asked why not specify time intervals (e.g., “take 
every 6 hours”) or specific times a day (e.g., 8:00 a.m. and 8:00 p.m.) 
rather than using the UMS. In response, Wolf pointed out that studies 
have shown that hourly intervals are less well understood by patients 

TABLE 2-3  Simplified Medication Schedule for TID, QID, and BID

Time of Day TID QID BID

Breakfast X X X
Lunch X X
Dinner X X
Bedtime X X

SOURCE: Wood (2007).

TABLE 2-2  Schedule for Taking Medications TID, QID, and BID

Time Med Taken Time Med Taken

 7:00 a.m. TID med  4:00 p.m.
 8:00 a.m. QID med  5:00 p.m.
 9:00 a.m. BID med  6:00 p.m.
10:00 a.m.  7:00 p.m. QID med
11:00 a.m.  8:00 p.m.
Noon  9:00 p.m. BID med
 1:00 p.m. QID med 10:00 p.m.
 2:00 p.m. 11:00 p.m. TID and QID med
 3:00 p.m. TID med

SOURCE: Wood (2007).
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than directions to take a medication a certain number of times a day. 
Furthermore, studies using a medication bottle with a chip in the cap 
that registers when a patient opens the bottle demonstrate that even with 
specific timed directions for taking a drug, patients do not follow those 
instructions.

One question is whether a UMS would improve understanding. In a 
study of 500 patients in two sites in Chicago and Shreveport, Louisiana, 
Wolf and colleagues compared patients’ understanding of instructions for 
the standard labels for BID, TID, and QID with the UMS (personal com-
munication, Michael Wolf, Northwestern University Feinberg School of 
Medicine, October 2007). They found that the UMS produced five times 
better comprehension than the standard labels with a p < 0.001. However, 
as stated in response to a question from the audience, further studies are 
needed to test the UMS effect on patient understanding.

The UMS also produces an additional benefit: the ability to move to 
a standard prescription form that would have a schedule that includes 
breakfast, lunch, dinner, and bedtime (see Figure 2-5). For each prescrip-
tion medicine, the prescriber could fill in the number of tablets to be 

Alastair Wood, MD
1234 Springfield Drive
Nashville, TN 54321
(302) 432-1234

Additional Instructions
_  Take with a meal

_  Swallow whole

_  Do not drink alcohol

_  Limit your time in the sun

_  Other __________________

Additional Instructions
_  Take with a meal

_  Swallow whole

_  Do not drink alcohol

_  Limit your time in the sun

_  Other __________________

Additional Instructions
_  Take with a meal

_  Swallow whole

_  Do not drink alcohol

_  Limit your time in the sun

_  Other __________________
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3. ___________________

Dose:  ____________________

Take for:  __________________

2. ___________________

Dose:  ____________________

Take for:  __________________

1. ___________________

Dose:  ____________________

Take for:  __________________
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new fig 2-5

FIGURE 2-5 Standard dosing times on prescriptions.
SOURCE: Wood (2007).
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taken on the standardized label as well as fill out additional instructions 
needed. 

The standardized prescriptions could then be translated readily onto 
a standard label on the prescription bottle. Patients, pharmacists, and 
physicians would all use the same schedule. Variability in prescription 
writing and transcribing would be reduced substantially, and patients’ 
understanding improved. It is important to note, however, that studies 
have not been conducted on whether patients’ adherence or outcomes 
would be improved with the UMS. 

Additionally, if such a system were adopted, clinical trials of drugs 
could use UMSs in pivotal clinical trials for FDA approval. Currently, 
different trials may have different times when drugs are administered as 
long as the studies adhere to a defined schedule for administration. 

A potential objection to use of the UMS is that such a schedule would 
cause drug concentrations in the body to vary more than would be the 
case if the patient took the medication at equal intervals—exactly every 8 
hours, for example, or exactly every 12 hours. Wood observed that there is 
greater variation between approved generic drugs and their brand name 
counterparts than would be the case with administering drugs using the 
UMS since the FDA requirement for brand/generic equivalence requires 
only that the 90 percent confidence intervals for peak and average con-
centrations (AUC) must lie within 80 percent to 125 percent of those 
of the branded product. Furthermore, concentrations vary enormously 
among individuals because of biological variability and metabolizing 
activity. Concentrations can also vary within the same individual because 
of dietary intake. 

In response to questions from the audience, Wood emphasized that 
the UMS does not remove the need to provide warnings such as can be 
found on auxiliary labels. It is a system for standardizing the times at 
which one takes medicine. There are some instances when, for example, 
taking the medication with certain foods or juices can vastly change the 
effect of the medication. For those medications, additional instructions 
should specify which foods to avoid. 

Wood concluded that, as data presented in this workshop show, 
the current situation of drug labeling is unsatisfactory. Prescriptions are 
unclear. Transcription of a prescription to the label is imperfect. Patients 
frequently misunderstand the drug label. Finally, variability and complex-
ity of labels are excessive. The potential advantages of the UMS include 
a simplified dosing schedule with no loss of efficiency, improved patient 
understanding and patient adherence, reduced errors, reduced variability, 
and improved therapeutic outcomes.
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Cindy Brach, M.P.P.

Agency for Healthcare Research and Quality

The evidence is clear that patients do not understand current drug 
labels, that there are medication adherence problems, and that there are 
ambulatory medication errors. The presumption is that there is a correla-
tion between understanding and adherence. What is less clear is what 
should be placed on drug labels to remedy the problems, despite some 
good best practices from the health literacy research literature as well as 
specific testing of different labeling approaches.

There is some information about how to improve labels, yet more 
research is needed to determine what changes to make. Furthermore, 
there is no strong evidence to demonstrate that changing the label and 
increasing understanding will lead to better adherence, fewer adverse 
consequences, or better patient outcomes. More research is needed on 
these issues. It is also important to address the issue of language barriers 
in patient understanding of medication information.

The American College of Physicians (ACP) Foundation white paper 
suggested that a regulatory approach could be used to achieve standard-
ization. There is no good evidence to suggest that regulation is the best 
approach. However, research about other kinds of medication information 
shows that voluntary approaches have not been highly successful. 

Several questions need to be addressed: What are the mechanisms 
by which standardization can be achieved? What would the process look 

3

Federal Agency Reaction to Prescription 
Use Instruction Standardization
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like? What are the costs of standardizing? What level of evidence is needed 
to introduce a best practice? One may be willing to adopt what looks to be 
an improvement, even without the highest bar of evidence, if the cost is 
low. However, if there is a high cost, then more evidence is required.

The benefits of standardization have been well presented. The main 
risk may relate to the energy required to implement a standardized drug 
label. That is, those efforts might detract from other efforts that are needed 
to address the problems of low adherence and medication errors. 

The Agency for Healthcare Research and Quality (AHRQ) is engaged 
in a number of activities related to drug labeling and patient understand-
ing. For example, AHRQ has been working with the National Council for 
Prescription Drug Programs on a program related to standardization in 
ePrescribing.� It is important to examine whether the standardized message 
the pharmacist receives from the physician is actually a good message to 
put on the pill label.

AHRQ has also been working on the opportunities for counseling 
about medications. There are opportunities in inpatient care for discharge 
education and counseling. A number of projects have been funded in this 
area, and some of them have developed pictorial graphic pill calendars for 
patients that display the schedule for their medications. Another project 
has developed a pill card that is currently being tested. When a patient 
fills a new prescription at the pharmacy, he or she will receive a pill card 
with a list of all the medications that have been filled at that pharmacy 
and instructions for how to take them. The pill card uses various icons 
such as the sun to indicate morning and the moon to indicate night. The 
project has also developed a health literacy assessment guide. The guide 
is used by pharmacies to determine how well they are doing in commu-
nicating with their patients and addressing variable health literacy.

AHRQ is also involved in a project called “Questions Are the Answer.” 
Research has shown that patients who leave a provider’s office with ques-
tions are more likely to have a patient safety event. Thus, a website that 
aids patients in constructing a list of pertinent questions to ask their doc-
tors has been developed for patients to use before their appointments. The 
project has also developed a musical public service announcement. And 
AHRQ is developing a health literacy assessment of patients’ experiences, 
including a question about how easy it was to understand the medication 
instructions given by the physician. 

� ePrescribing is defined as “the transmission, using electronic media, of prescription or 
prescription-related information, between a prescriber, dispenser, PBM, or health plan, ei-
ther directly or through an intermediary, including an ePrescribing network. E-prescribing 
includes, but is not limited to, two-way transmissions between the point of care and the 
dispenser” (Federal Register, 2005).
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Brach concluded that there will always be some people who do not 
understand instructions, no matter how carefully the label is written. 
Therefore, drug labeling needs to be part of an overall strategy to improve 
medication adherence and reduce medication errors.

Nancy Ostrove, Ph.D.

Food and Drug Administration

The Food and Drug Administration (FDA) supports evidence-based 
standardization as a baseline for information accessibility as demonstrated 
through FDA regulations that require nutrition-facts panels on foods 
and drug-facts labels for over-the-counter products. Consistently placed 
information assists the targeted audience in finding information, read the 
information, and, it is hoped, apply the information. Standardization may 
be particularly important for populations with limited literacy.

The majority of the findings in the ACP Foundation white paper are 
well supported by the literature. A major strength of the white paper lies 
in its proposal for standardization of dosing instructions to the degree to 
which the implementation of those standards is evidence based. The ques-
tion is, What specific standard for dosing information will improve under-
standing and appropriate use of prescription medications, especially for 
those with lower literacy and health literacy skills? Unfortunately, there is 
a risk that the desire to rapidly achieve standardization could undermine 
appropriate research. 

For many years, FDA has deferred to state regulations and state 
boards of pharmacy in determining what information should appear on 
prescription drug container labels. In fact, there are many who believe 
that prescription medications are exempted from the Federal Food, Drug 
and Cosmetic Act requirements for providing adequate directions for use. 
For the FDA to establish a requirement or set a standard concerning drug 
labels would be viewed as interfering with the practice of pharmacy. Once 
a drug is approved for marketing, prescribers are free to prescribe it con-
sistent with their clinical judgment. The FDA does not have the authority 
to dictate to prescribers how they should write their prescriptions. 

Information surrounding the container label (i.e., patient package 
inserts) is regulated by the FDA. In response to the Institute of Medicine 
(IOM) report on the future of drug safety (IOM, 2007) and with informa-
tion obtained from public meetings, the FDA Center for Drug Evaluation 
and Research is putting together a strategic risk communication plan that 
will include an examination of all the tools currently used by FDA for 
communicating drug information. Furthermore, even though consumer 
medication information sheets are not regulated by the FDA, Congress 
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has mandated that FDA assess the program’s success and has defined suc-
cess as 95 percent of patients in the year 2006 who received new prescrip-
tions also having received useful information with their prescriptions.

FDA has also recently established a Risk Communication Advi-
sory Committee that will provide a forum for discussion of issues and 
approaches to improving how FDA is communicating with its targeted 
audiences—both patients and health care providers. The committee will 
not be addressing specific drug issues or specific device issues but rather 
will focus on broader issues, such as health literacy and how to appro-
priately communicate both the risks and benefits of the products FDA 
regulates from foods through biologics, drugs, and medical devices.

The FDA agrees that standardization is a good idea and that imple-
mentation should be evidence based. Implementation could occur through 
the National Association of Boards of Pharmacy (NABP) and the state 
boards of pharmacy. The NABP has, for example, a set of model laws that 
could incorporate standards for prescription container labels. Finally, the 
FDA does not perceive that existing federal regulations would interfere 
with implementing standardization. 

Virginia Torrise, Pharm.D.

Department of Veterans Affairs

 As a comprehensive health care system, the Department of Veterans 
Affairs (VA) may face challenges that differ slightly from those encoun-
tered in the private sector. The VA serves approximately 5 million veteran 
patients and dispenses approximately 120 million prescriptions a year. It 
serves an aging population, the average age of which is approximately 65 
years old. Understanding the instructions through the health care process 
is challenging. 

The VA has ePrescribing, it has treatment guidelines, and it will be 
developing more robust decision support systems. Currently the VA is 
examining standardization of nomenclature as part of its ePrescribing, a 
result of an initiative that merged the prescription portion of VA’s elec-
tronic medical record information system with that of the Department of 
Defense. Phase II of the merger will examine laboratory information. The 
VA is also building a personal health record that not only provides infor-
mation about medications, but will also provide such things as reminders 
to patients of appointments and upcoming laboratory work. Additionally, 
if individual patients agree, community providers can include information 
in the records and patients can list over-the-counter items they purchase.

The VA system integrates the prescribing and filling of prescriptions 
with an examination of patient understanding and adherence. An impor-
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tant component of proper prescription use is communication from the 
provider to the pharmacist about the purpose of the prescribed medica-
tion. There may also be future opportunities to provide the pharmacist 
with additional information that will allow him or her to assess, for 
example, whether a laboratory goal has been met or if there have been 
risks occurring with certain medications. Pharmacists in the VA work with 
medical teams, often in clinic settings, where they review the appropriate-
ness of the medication on a medical record, counsel patients, and check 
to see if patients understand instructions. One approach includes shared 
appointments, where patients meet with several providers (e.g., physi-
cian, nurse, nutritionist, pharmacist) at the same time who communicate 
with the patient about his or her health and treatment. 

The VA shares the commitment to improve health literacy and sup-
ports the need for medication label changes but believes such changes 
should be just one part of a larger approach that must include accessible, 
verbal communication. 

Discussion

An audience member asked if, without considering whether it is the 
correct thing to do, it would it be possible to write federal legislation 
or regulations that would mandate standardized drug labeling. Brach 
stated that the Medicare Prescription Drug, Improvement and Modern-
ization Act of 2003 actually mandates the adoption of standards for inter
operability for ePrescribing so that from the prescriber to the pharmacist, 
there will be a standard. One might say, therefore, that standardization 
has a legislative basis.

Ostrove responded that it is probably possible, but one then must ask 
whether it would be the most appropriate approach. Given the historical 
deferment to the states, the practicality of federal regulation is probably 
fairly limited. There would most likely be objections about interference 
with the practice of pharmacy and the practice of medicine.

Panelists were asked, if everyone seems to agree that standardizing 
the drug label is a good idea, how can this be accomplished without an 
accompanying policy change? How will these standards be enforced? 
For example, current evidence shows that despite extremely detailed 
guidance on the development of FDA medication guides, this guidance 
is not followed. Should standards be developed and merely circulated 
with the hope that they will be adopted? Should there be a model practice 
act developed that is similar to the new California law? While some best 
practices have been identified, there is no real incentive for their adop-
tion. One can travel through each of the 50 states in the United States and 
know what a stop sign looks like, but there is no consistency about what 
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a “no food” symbol on a prescription bottle looks like. What will cause 
the situation to change?

Ostrove responded that these are issues of implementation and raise 
the overall question of whether the introduction of standards should be 
a grassroots approach or whether it should be through legislation and 
regulation. Even if one were to implement regulations, it does not mean 
that practice will conform, as seen from research that shows mandated 
medication guides are not distributed. Brach responded that from the 
perspective of a non-regulatory federal agency, there are options short of 
regulation, such as working with relevant associations and organizations. 
If there is sufficient evidence to support standardization, then one could 
bring relevant groups together to develop an implementation strategy. 
Such groups might include the Department of Health and Human Ser-
vices, private-sector partners from relevant associations (e.g., from phar-
macy and medicine), and the IOM Roundtable on Health Literacy.

The panel was then asked whether the expanding use of electronic 
medical records presents any additional regulatory or legislative possibili-
ties or issues. Brach responded that, to her knowledge, there are no pro-
hibitions to such legislation or regulation. Currently there are a number 
of systems operating. The Department of Health and Human Services is 
engaged in trying to reach a consensus about interoperability among the 
many vendors of the systems that do exist, but it is not pursuing regula-
tion in this area. Torrise agreed that there is probably nothing that would 
prevent such regulation, but there are disincentives.

Panelists were then asked if each would state who should take lead-
ership on moving forward on the issue of drug label standardization. 
Torrise stated that since the VA is, in effect, its own state board of phar-
macy, it can write the necessary policies for its system. Furthermore, the 
VA will be closely examining the issue of standardization to determine 
how to move forward in this area. Brach suggested that the implementa-
tion issues are beyond the purview of one federal agency and, instead, 
require the cooperation of all those involved. From the AHRQ perspec-
tive, Brach stated, one needs to determine how drug label standardization 
would be integrated into the overall strategies of improving other pieces 
of the system, such as patient counseling, since merely standardizing drug 
labeling would not fix the problems of medication safety and adherence.

Ostrove agreed with Brach and further pointed out that there is as yet 
no information on the impact of such standardization on patient adher-
ence. Until that is available, the best that can be done is to develop a 
theoretical marketing plan for the idea. Groups that could be instrumental 
in moving forward with this include the IOM, working very closely with 
the pharmacy industry and the NABP. 
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Pharmaceutical Research and Manufacturers of America

For the issues under discussion, the pharmaceutical industry role is 
primarily limited to packaging pharmaceuticals and moving them into 
the supply chain, where they are shipped to pharmacies and dispensed. 
Everything done by the industry is regulated by the Food and Drug 
Administration (FDA), down to the letters used on the drug label. Unless 
a pharmaceutical manufacturer is supplying items in unit-of-use packag-
ing (e.g., oral contraceptive pills), the drugs are usually shipped in large 
bottles that are then repackaged by the pharmacist in smaller containers 
with medication labels affixed at that point. However, what the industry 
does in unit-of-use packaging is done effectively and probably addresses 
a number of the issues under discussion.

Physicians, pharmacists, and patients all have responsibilities in 
ensuring appropriate medication use. Patients have the responsibility to 
request information from their physicians and, if they need additional 
information, from their pharmacists. Furthermore, patients should have 
a written medication record, that is, a record of all the medicines they 
are taking. Pharmacists have a responsibility to counsel patients. How-
ever, given that pharmacists are frequently overworked, there is insuf-
ficient time to provide the kind of counseling needed. What pharmacists 
can do is dispense consumer medication information leaflets and draw 
patients’ attention to the information. Physicians need to learn to write 
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prescriptions clearly and to ensure that appropriate information is given 
to patients; ultimately, these are skills that should be included in the medi-
cal school curriculum. 

Drug labels need to be made much simpler. An important partner in 
determining how to move forward in this process is the National Associa-
tion of Boards of Pharmacy.

Darren K. Townzen, R.Ph., M.B.A.

Director of Pharmacy Systems, Wal-Mart

An expected benefit of standardization is consistency. Clearly there is 
now great inconsistency across pharmacies. As Wolf stated when describ-
ing the 31 different label styles developed in response to state regulations, 
there is great disparity in minimal requirements. It is to the benefit of a 
chain such as Wal-Mart that as much information as possible is presented 
in a consistent manner. 

However, there are barriers and limitations to standardization. One 
barrier is the opportunity costs of standardization. That is, if improvement 
efforts are focused on standardization, it could result in not implementing 
other approaches to reducing medication errors that might have a bigger 
effect on consumer health and well-being. Another concern relates to 
adopting a standard that requires placing the indication for the medica-
tion on the label. Some patients may not wish such information displayed 
on the label—for example, patients who are being treated for depression 
or erectile dysfunction. In determining the information that should appear 
on a label, the patient’s perspective should be considered.

There are some advantages to unit-of-use packaging such as the 
Z‑Pak (Zithromax®) developed by Pfizer. For example, regardless of what 
the physician writes on the prescription or what the pharmacy provides 
the patient when it dispenses the medication, necessary information is 
consistently presented on the Z-Pak itself, including what the medication 
is for and how to take it. The packaging also includes the lot number 
and expiration date, which would be of great value if a Class I recall 
was issued. 

Wal-Mart is examining the possibility of placing generic medication 
in a package similar to that of the Z-Pak, always being cognizant of cur-
rent FDA restrictions, and is working with the generic manufacturers to 
accomplish this. The approach was tested with Warfarin. Consumers were 
presented with the medication in what is called consumerized prescrip-
tion packaging. The responses were very positive.

An examination of the current evidence seems to support stan-
dardization of drug labels as a mechanism for increasing patient com-
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prehension. However, increasing comprehension is not the same as 
increasing adherence. It is likely that even with inventive approaches 
to increasing patient understanding, many patients will not take their 
medication as directed. Therefore, a variety of approaches are needed 
to solve current problems.

Gerald McEvoy, Pharm.D.

American Society of Health-System Pharmacists

As a professional practice association that represents pharmacists, the 
American Society of Health-System Pharmacists (ASHP) is very support-
ive of the recommendations of the ACP Foundation white paper and the 
need for standardization. There is clear evidence documenting problems, 
and the ASHP believes that medication labeling standards are one part 
of the solution. While best practices are described here and in the white 
paper (e.g., simplified statements and formatting issues), evidence to sup-
port a particular approach is lacking. Furthermore, the ultimate outcome 
of suggested changes has not yet been established, either for medication 
safety or for patient adherence.

The use of regulation as a solution is of great concern. For instance, 
medication guides are an example of how the FDA has regulated a phar-
macy practice issue. These guides have not been a success for many 
reasons, one of which is the FDA’s failure to understand the basic dispens-
ing function. While there are well-established standards for content and 
format of these guides, many of them have become focused on a single 
risk without any description of benefit and without incorporating all the 
standards for content and format. Following a regulatory approach could 
result in a very long wait for gains to be realized.

The ASHP is involved in many initiatives that address the issues dis-
cussed here and in the ACP Foundation white paper. It has an extensive 
and well-established policy development process with key groups that 
include the Section on Pharmacy, Informatics, and Technology, the Coun-
cil of Therapeutics, and a center on patient safety. Key guidelines have 
been developed for patient education and counseling that include the core 
recognition that pharmacists have a responsibility to provide counseling, 
not just to offer it. Furthermore, the ASHP is a publisher of consumer 
medication information (CMI), is a resource used by the National Library 
of Medicine’s Medline Plus, has a working relationship with Consumer 
Reports that can be used to educate consumers, and operates the website 
SafeMedications.com. 

Several difficulties must be considered when designing solutions to 
the problems associated with drug container labeling. One question raised 
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earlier related to the costs estimated for implementing changes. Given 
the number of systems in place that would be affected, such as legacy 
(old) computer systems, the costs could be considerable. Furthermore, 
the evidence required to substantiate a large investment in a particular 
approach to standardized labels is lacking. Another difficulty is changing 
long-standing professional practice, both in medicine and pharmacy.

For pharmacists in hospital settings, times for administration of medi-
cation are driven by when nurses typically make rounds to distribute med-
ications. In the ambulatory setting this is not the case, which complicates 
the standardization process. Medication reconciliation,� required by the 
Joint Commission on Accreditation of Healthcare Organizations, is another 
key issue that will affect attempts at standardization, as will computerized 
physician order entry (CPOE) systems. Each CPOE vendor can indepen-
dently develop the dosage instructions available through the CPOE. For 
standardization to work in both the hospital and the ambulatory settings, 
there must be some effort to bring concordance to these systems.

Currently, the National Council for Prescription Drug Programs 
(NCPDP) is focusing on standards for communication between the pre-
scriber and the pharmacist. It also has a strong international influence. 
However, the Department of Veterans Affairs principally uses standards 
from HL7.� There are efforts under way to ensure the standards are in 
agreement, which is very important, but one must also take into account 
issues related to how international recommendations would relate to the 
U.S. model of health care. Finally, one must address issues surrounding the 
use of legacy systems as well as physician and pharmacist behaviors.

Medication safety is a professional practice issue. It involves the pro-
fessions of pharmacy and medicine as well as other health care providers 
involved in counseling patients about safe and effective medication use. 
The ASHP does not believe that regulation, at least as an initial approach, 
is the appropriate avenue to follow. Rather, the focus should be on devel-
oping best practices that are evidence based and have a broad base of 
stakeholder input.

� Reconciliation is the process of comparing what medication the patient is taking at the 
time of admission or entry to a new setting or level of care with what the organization is 
providing (admission or new medication orders) in order to avoid errors such as conflicts 
or unintentional omissions (AAP, 2005).

� Health Level 7 (HL7) refers both to an organization involved in setting international 
health care standards and to some of the specific standards it has developed. HL7 are 
“ANSI-accredited standards for electronically defining clinical and administrative data 
in the healthcare industry. HL7 is one of several Standards Developing Organizations in 
healthcare. The ‘7’ comes from application layer 7 in the OSI model, which is the highest 
level where programs talk to each other” (PC Magazine, 2007).
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The ASHP does support a broadly based stakeholder process for inves-
tigating the problems and the best means for establishing needed stan-
dards. Organizations that should participate in this process include the 
National Association of Boards of Pharmacy (NABP), the NCPDP, HL7, 
the Joint Commission, the United States Pharmacopeia (USP), and, given 
the emergence of ePrescribing models and other informatics initiatives, the 
American Medical Informatics Association (AMIA).

William Ellis, R.Ph., M.S.

American Pharmacists Association Foundation

The IOM Roundtable on Health Literacy and the ACP Foundation are 
to be commended for convening this group and undertaking the task of 
examining problems and solutions for the issues surrounding medication 
container labeling. There is certainly evidence to support standardization 
of medication labeling. The time is right in health care, and more specifi-
cally in pharmacy practice, to begin discussing needed changes, since there 
is a great deal of discussion occurring about changing the basic model of 
pharmacy practice and moving to a more patient-centered approach.

Medications are among our most powerful tools in the fight against 
disease. Yet medications are frequently viewed as simple commodities. 
When that occurs, one begins to lose the ability to differentiate among 
them. Patients assume all medications have been approved by the FDA 
and that they are therefore safe and effective. Furthermore, patients often 
believe that over-the-counter medications cannot cause harm. It is impor-
tant that pharmacists and physicians communicate that medications, 
whether over-the-counter products or prescription medications, must be 
used respectfully. 

While it is important from a quality improvement perspective to 
address prescription labeling, it is also important not to lose sight of the 
larger picture in which health care is delivered, a picture that includes 
interactions between patients, pharmacists, physicians, and other health 
care providers. Labeling must be examined against this broader system, 
and an important tool in this examination is practice-based research.

The American Pharmacist Association (APhA) Foundation conducts 
practice-based research related to improving outcomes in chronic disease 
through a variety of initiatives such as the Diabetes Ten City Challenge,� 

� The Diabetes Ten City Challenge is a program for use by employers and communities 
to address diabetes and reduce health care costs through implementation of the APhA 
Foundation’s Patient Self-Management Program. Using incentives, employer groups in 
10 communities, with the help of pharmacist coaches, physicians, and community health 
resources, encourage people to manage their diabetes (APhA, 2007).
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which is a highly collaborative effort involving teams of physicians, pharma-
cists, nurses, diabetes educators, and patients. Such research will help iden-
tify best practices, which are to be preferred over a regulatory approach.

While regulation is not favored as the primary approach to solve drug 
labeling problems, there may be some role for regulation. For example, 
the NABP plays an important role in developing model regulations for 
review and use by the 50 state boards of pharmacy. In moving forward 
to address the kinds of issues raised here, thought could be given to a 
national collaboration that would examine how to implement some of 
the best practices we know exist. There are numerous stakeholders that 
should participate in such an effort, many of whom have already been 
identified. Although it is important to hold discussions of how to proceed, 
action is also necessary.

Discussion

One participant asked, since those on the panel appear to favor 
moving forward with standardization and the recommendations in the 
ACP Foundation white paper, who should lead that effort? Goldhammer 
responded that the leader should come from the field of pharmacy. 
Townzen suggested that the NCPDP would be an appropriate leader. 
That organization has been identified by the Consolidated Health Initia-
tive as an appropriate group for establishing standards. Furthermore, the 
NCPDP has devised a standardized prescription card to address some of 
the variation in state requirements. McEvoy agreed that the NCPDP is 
a key participant and reiterated what he stated during his presentation, 
that is, that the other groups that should be involved include the AMIA, 
USP, the Joint Commission, HL7, and the IOM. McEvoy also suggested 
that one might wish to have a neutral convener for this effort, perhaps a 
new consortium of groups. Ellis responded that medicine and pharmacy 
practitioner organizations should begin the process but that other stake-
holders should be involved. 

Panelists were asked whether there are business or competitive issues 
(other than costs of implementation) to consider that might create barriers 
to implementation if efforts to standardize labels resulted in minimiz-
ing pharmacy logos. Ellis and Townzen agreed that the effect of mini-
mizing the pharmacy logo is probably minimal and should not impede 
implementation.

Another questioner asked whether clinical trials could be designed 
around a standard medication administration schedule and, if so, whether 
pharmaceutical manufacturers could take the lead on that restructuring. 
Goldhammer responded that it seems possible to structure clinical trials 
to include standardized administration and that it would be appropriate 
for the pharmaceutical industry to investigate this. 
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William Dolan, M.D.

American Medical Association

The Institute of Medicine Roundtable on Health Literacy and the 
American College of Physicians (ACP) Foundation are to be commended 
for their work in the area of standardizing drug labels. There is a crisis. 
One in seven people in the United States is without health insurance, but 
about one in three (90 million people) cannot read their prescription labels 
and are uninformed about the treatment they are receiving. While there 
may be disagreements with some portions of the ACP Foundation white 
paper, the American Medical Association (AMA) supports the exploration 
of a standard medication label format. 

There are many causes of the problems that face us, including, for 
example, the poor reading skills of many American citizens. However, 
addressing the labeling problems is a proper place to begin our efforts to 
improve patient understanding. Drug labeling changes might be imple-
mented on a state-by-state basis, as is occurring with attempts to pro-
vide health insurance to the uninsured. States have the capacity to make 
changes. Chain stores such as Wal-Mart and Target are other places to 
begin change efforts.

Changing the format in which physicians write prescriptions is prob-
ably not the best approach. Using Latin to inform the pharmacist has 
worked well. Furthermore, states have their own requirements. New York, 
for instance, has recently developed a tamper-proof prescription pad that 
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every physician is required to use. Mandating a uniform prescription pad 
across all states would require legislation. Congress has been considering 
legislation that would require all Medicaid prescriptions be tamper proof, 
but it is currently on hold because of numerous problems.

Widespread use of electronic medical records may lead to prescription 
format changes. However, only 10 percent of physicians currently have 
electronic medical records. They are very costly—about $30,000 to $50,000 
per physician per setup, with a $1,000 monthly maintenance fee. Further-
more, because there are between 100 and 300 providers of the software for 
electronic medical records, interoperability is a problem.

Improving patient understanding requires better physician counsel-
ing. The AMA has a large literacy program with workbooks for clinicians 
and others, as well as patient handouts. There are also movies about 
health literacy available on the AMA website. 

The AMA supports efforts aimed at improving patient understand-
ing and will work with others to accomplish this. In response to a ques-
tion from the audience, Dolan agreed that there should be a convening 
organization—perhaps the National Patient Safety Foundation, the IOM, 
or the AMA—to bring together interested stakeholders. There should also 
be broad collaboration of all stakeholders in the effort.

Albert Wu, M.D., M.P.H.

Bloomberg School of Public Health, Johns Hopkins University

There is enough evidence available to show that something must be 
done to address problems with patient understanding and use of medi-
cations. The question is, What should be done? To answer this question, 
evidence tables are needed that delineate the level of evidence available 
for each of the recommendations made in the white paper and for the 
specific proposal for standardization. A research agenda to evaluate the 
effectiveness of different strategies is needed as well.

There are several challenges that will be encountered as one moves 
forward with standardizing medication container labels. One of the chal-
lenges of standardization is that there must be room for exceptions. All 
guidelines are applicable in 80 percent or 90 percent of the cases, but they 
must be written to allow room for improvisation because there are always 
nonstandard orders that need to be written. Another challenge is the writ-
ing of prescriptions. Handwriting as a method for getting prescriptions 
into the medication system is one of the root causes of variability and 
should be eliminated. It is important to take action before ePrescribing is in 
widespread use so that the systems will be interoperable. A third challenge 
is that the business case for standardization has not been made. What will 
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standardization cost? Yet another challenge is that there is not, at present, 
sufficient outrage about the problems of the current system of medication 
drug labeling. How many people really think there is a problem in pre-
scription writing and dispensing? The issues need to be well publicized.

There is also tension between innovation and standardization. There 
is an opportunity for research given the innovations that organizations 
such as Pfizer, Target, Wal-Mart, and the Department of Veterans Affairs 
are undertaking in this area. At the same time there is the proposal for 
standardization put forth by Wood at this conference and the approach 
being taken in California. Studies are needed to compare the effective-
ness of various approaches, using logic models to examine outcomes. 
Such outcomes include understanding, adherence, medication errors, and 
injuries. However, it is important to remember that when something new 
is implemented, it is very likely that performance will become slightly 
worse before improvements are made. As efforts are evaluated, this must 
be kept in mind.

Policy change is needed. There are local policy changes in systems 
that cover millions of people (e.g., California, Veterans Affairs, Wal-Mart). 
However, more evidence is needed before national policy can be devel-
oped. National policy is necessary to compel practice change.

To lead this effort a convener is needed. The IOM, by virtue of hav-
ing assembled such an impressive group of people at this conference, 
has begun the process. Perhaps the National Quality Forum could play 
a major role. Constituents from across the medication use spectrum are 
needed in the effort, not just those from health literacy, but from a much 
broader base.

William Bullman, M.A.M.

National Council on Patient Information and Education

The expertise that has been brought to bear on the production of the 
white paper and the organization of this conference is tremendous. The 
ACP Foundation and the IOM Roundtable on Health Literacy are to be 
commended. The white paper is comprehensive. The presentation regard-
ing the universal medication schedule was fascinating. 

What, then, are the next steps needed? The call for regulation 
may be premature. The experience of the National Council on Patient 
Information and Education (NCPIE) might be brought to bear in an 
examination of this issue. The NCPIE has been involved in attempting 
to stimulate quality improvements in written drug information, both 
in the clinical content and the design layout and readability of the 
consumer medical information sheets. Furthermore, it has convened 
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groups to discuss with the FDA issues related to the medication guide 
and the concept of the electronic medication guide. Efforts in this area 
call into question the idea that regulation is a panacea, and caution is 
urged in pursuing the regulatory avenue.

The NCPIE was formed in 1982 with a mission to stimulate and 
improve communication of information on appropriate medicine use. The 
operating philosophy is that oral counseling, supported by appropriately 
designed written information as adjunctive information, is the way to 
achieve a more informed patient or caregiver. 

An examination of data from about 1992 to 2004 will show that con-
sumers are not routinely receiving information about instructions for use, 
precautions and warnings, side effects, and refills. Only about 60 percent 
to 64 percent of patients report receiving information in the physician’s 
office—primarily about refills and side effects—and the figures are even 
lower for pharmacies. At the same time, patients have failed to ask for 
information. Increasing these percentages requires behavioral change, an 
extremely difficult challenge. 

We are not without tools. The AMA has guidelines for counseling 
patients in the ambulatory care setting. There are counseling guidelines 
for pharmacy and nursing guidelines about appropriate medication com-
munication. These have not, however, undergone any kind of rigorous 
research program to determine if they are effective or to learn how to 
make them better. 

Addressing the issue of drug label standardization, the United States 
Pharmacopeia might be a very good place to move this initiative for-
ward. It has a committee on safe medication use and is involved with 
the National Coordinating Council for Medication Error Reporting and 
Prevention (NCC MERP). Furthermore, it has a multidisciplinary mem-
bership that includes federal agencies.

Linda Weiss, Ph.D.

New York Academy of Medicine

The ACP Foundation white paper advocates standardization of pre-
scription drug container labels. Standardization would also facilitate 
translation of instructions into other languages. As Wood reported, the 
instruction “take 1 pill a day,” was written in 44 different ways. Translat-
ing the instruction once, from a standard format, is reasonable; expecting 
pharmacists to provide 44 translations is likely to cause a number of 
problems. 

The white paper concluded that improvements are also needed in 
other sources of consumer medication information. These improvements 
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should include, for example, standardized translation of medication 
labels and other information provided during the pharmacy’s medica-
tion counseling.

The New York Academy of Medicine has been working in the area of 
translated medication information for patients who do not speak English 
well. Results of a study on access to translated medication labels were 
used by the Academy to develop a continuing education curriculum for 
pharmacists as well as other interventions for use in New York City. Work 
is being undertaken collaboratively with physicians, nurses, pharmacists, 
health educators, and immigrant advocates.

New York City is home to 2.9 million foreign-born people. Almost half 
of New York City residents speak a language at home other than English. 
More than one in four adults say they do not speak English well, and 
about half of those are in homes where no one speaks English well. 

Increasingly, limited English proficiency is a national issue. Between 
1990 and 2000, 45 states saw growth in their immigrant populations, some 
by 300 percent or 400 percent. In the country as a whole, some 21 million 
people say they are limited English proficient, a growth rate of 50 percent 
over the past decade. Research suggests that patients who do not speak 
English well have poor knowledge of medication and dosing instructions 
as well as significantly greater problems with medication adherence and 
that providing oral and written medication information in their language 
is linked to improved health outcomes.

The New York Academy of Medicine conducted a random sample 
telephone survey of 200 pharmacies. The survey found that 88 percent 
reported that they served patients daily who did not speak English well. 
Eighty percent stated that they could translate labels into at least one lan-
guage. But of those with daily limited English proficiency patients, fewer 
than 40 percent translated daily, while almost 25 percent never translated. 
Some 88.5 percent of the 200 pharmacies employed bilingual staff, but 
less than half of these staff were pharmacists or pharmacy interns. It was 
found that in many of these pharmacies, counseling was being provided 
by store cashiers or by another customer in the store.

The study and follow-up discussions identified a number of factors 
associated with limited access to the use of translated medication informa-
tion. One factor is capacity. Dispensing software may not have translation 
capacity or the capacity to translate into needed languages. A related 
factor is concern about the accuracy and reliability of translations that 
are provided. Some systems are better than others. Pharmacists reported 
that they have often identified errors in their English labels and therefore 
expect that such errors also exist in the translations. Pharmacists who 
do not speak the language are concerned that the instructions and other 
information might not be correct. 
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Another concern is that many software systems can print in one lan-
guage only. If the label is translated, then it is entirely in the translated 
language and may not comply with regulations. For pharmacists who can-
not read the translated label, there is again concern that the information 
on the translation might not be correct. Pharmacists were also concerned 
about the time and the cost of providing translated written materials as 
well as translated telephone services. A number of pharmacies had such 
telephone services, but they were not used.

For those who need a translated label, it appears that the mechanics 
of translation would be facilitated by standardization. Furthermore, to the 
extent that research will be conducted on label standardization, it makes 
sense that such research also examine translation of labels. Whatever 
format is ultimately chosen, provision should be made for translation 
of that format. Furthermore, there should be a broad collaborative effort 
involving all the different professions as well as the patient perspective 
in moving forward with the idea of standardization.

Mara Youdelman, J.D., L.L.M.

National Health Law Program

Of the more than 21 million people in the United States who are 
limited English proficient (LEP), slightly over 2 million are individuals 
over age 65. Given what we know about problems in understanding med-
ication instructions among people over 65 who are proficient in English, it 
is certain that the problems must be worse for those people over 65 who 
are LEP.

One study conducted in hospitals in the Boston area showed that 
27 percent of patients who needed but did not have interpreters left the 
hospital not knowing how to take their prescription drugs. For those who 
either did not need an interpreter or for whom interpretations were sup-
plied, only 2 percent did not understand how to take their medications. 
While the problem for LEP patients cannot be eliminated simply by modi-
fying the medication labels, changing the labels will help significantly.

In addition to the problems that pharmacists face, clinicians also are 
struggling with how to meet the needs of their LEP patients. The National 
Health Law Program (NHLP) has surveyed this issue. One such survey 
conducted with the American Hospital Association found that 81 percent 
of hospitals are treating LEP individuals at least monthly. Sixty-three per-
cent of these hospitals are seeing LEP patients daily or weekly. The NHLP 
also conducted a survey with the American College of Physicians that 
found that about 65 percent of all internists have active patients with LEP 
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and that 81 percent of these physicians are treating LEP patients monthly. 
Therefore, when we are discussing the issues of understanding and com-
pliance with prescription drug instructions, we must examine not only 
what happens in pharmacies, but also in the broader medical system. 

Legally, standardization would be of great assistance because any cli-
nician who accepts federal funds in the United States is subject to Title VI 
of the Civil Rights Act of 1964, which states that one cannot discriminate 
on the basis of national origin. The Supreme Court and the federal agen-
cies have said that language can be a proxy for national origin. There-
fore, clinicians treating Medicare, Medicaid, and state children’s health 
insurance program patients have an affirmative expectation to provide 
language services to meet the needs of their LEP patients.

Having a standard medication label in place eases the ability to trans-
late these labels and therefore will be of great assistance to clinicians and 
pharmacists in meeting their existing obligations under Title VI. There is 
nothing in the federal laws that prohibits translation; rather there appears 
to be a more permissive approach that allows inclusion of other languages 
in a prescription label.

Some states, such as New York, have provided affirmative support 
for translation. One of the state pharmacy laws in New York talks about 
misbranded drugs and says that any word, statement, or other informa-
tion required to appear on the label must be in terms likely to be read and 
understood by the ordinary individual. In New York City, as is the case 
in more and more cities across the country, an ordinary individual would 
very likely include an LEP individual. Therefore, pharmacists might not 
be in compliance with state law or might be found to have misbranded a 
drug if they are not providing the translation. 

There is significant support in existing law at both the federal civil 
rights level and in some states to encourage standardization to ease the 
way for compliance with these laws. Standardization is essential to ensur-
ing that LEP individuals have the access to the health care system that is 
guaranteed under federal law. Furthermore, with standardization there 
would be only one way to write “take one pill a day,” and that phrase 
could be translated by one software company or every software company 
into the top languages needed, thus easing the burden on pharmacies and 
pharmacists for multiple translations. 

Moving forward with standardization should be a collaborative 
effort, but who leads that effort depends on which organizations have 
the relevant expertise, clout, commitment, and interest to bring all the 
stakeholders together.
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Discussion

One audience member stated that an evidence-based standardized 
format for writing prescriptions would make the job of the physician 
much easier. With such a standardized form, even if it were translated into 
another language, the prescriber would know exactly where and how to 
fill in the instructions for use. Therefore, moving forward with testing of 
a standardized prescription format appears to be a very good idea.

Another participant raised concerns about samples. In many cases, 
particularly with vulnerable populations who cannot afford medications 
and who are seen in community health centers and other settings, physi-
cians often give samples and provide instructions for their use. Provid-
ing such samples may be of great concern, particularly when they are 
given to patients with low levels of literacy or language barriers. Wu 
responded that the IOM report on preventing medication errors (2007) 
was quite critical about the use of samples because samples provide many 
opportunities for bypassing safety checks that otherwise exist. However, 
if such samples were dispensed in unit-of-use packages, this might be an 
opportunity to provide more information in an attractive package and 
might offset some of the potential risks caused by the relatively unfettered 
distribution of samples. Bullman stated that the NCC MERP is examining 
the use of samples. Dolan emphasized the need for counseling and educa-
tion of patients about proper medication use. 
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Mary Ann F. Kirkpatrick, Ph.D.

American Association of Colleges of Pharmacy

Schools of pharmacy are very aware of the need for improvements 
in prescription medication labeling and counseling to improve health 
literacy and patient safety. This need is well documented in the litera-
ture. There are also additional incentives to include such material in 
the curriculum. First, the Accreditation Council for Pharmacy Education 
has established new guidelines that emphasize cultural competence and 
health literacy. Second, the Joint Commission of Pharmacy Practitioners 
vision statement says that the foundations of pharmacy practice include 
optimizing medication therapy via patient-centered practices.

In 2006 the entire interim meeting of the American Association of 
Colleges of Pharmacy (AACP) focused on cultural competence, closing 
gaps, and expanding access. Furthermore, there has been a call from the 
organization for examples of best practices in serving the underserved 
as well as a call for curricula frameworks for addressing special needs 
of the underserved. The association also provides online resources that 
are directly linked with its web page, and the annual meetings have both 
podium and poster sessions directed to this topic.

Pharmacy students learn the mechanics of labeling in dispensing 
labs. In the law courses they learn about the legal requirements. In man-
agement courses they learn how to select systems, including software 
systems, that are used for dispensing. Communication courses explain 
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how to augment information on instructions for use of medications, and 
communication training is enhanced during the introductory pharmacy 
practice experience as well as in other courses. One of the most popular 
courses is Spanish for health care providers. The demand for this elective 
has been so high that professors are brought from the academic campus 
to the medical campus to teach the courses on-site. 

A popular course on the psychosocial aspects of disease includes a 
description of the effect of health literacy on services received. During 
service learning experiences students learn about overcoming barriers 
to access. Internships expose on-the-job students to the unique needs of 
their patients. There are also national competitions, such as the one on 
patient counseling sponsored by the American Pharmacists Association, 
that expose students to these issues.

With all the emphasis on communication and serving the under-
served, why do problems with labeling and instructions still exist? What 
are the barriers to change? State boards of pharmacy regulate the informa-
tion that must appear on the medication label and, as described earlier, 
this results in variation in labels. Some state boards of pharmacy do not 
require the capability of producing labels written in Spanish. Furthermore, 
how can one determine if the patient needs a label in another language? 
Does a pharmacist just look at the name and make an assumption? Does 
he or she wait until the patient comes in to discover if another language is 
needed? Another barrier relates to the small number of pharmacists who 
are bilingual or multilingual. Furthermore, there is reluctance to make 
major label changes.

However, changes are under way. Target, for example, is trying to 
address some of the problems with its prescription label. The name of the 
medication is in a large font. Directions are in a large font at the top of the 
label where they can be seen.

There are also increased dispensing software options. One software 
company provided a list of 524 different fields for which the pharmacist 
could suggest medication label changes. Font size on all of those fields can 
be adjusted for specific patients and also for routine labels. This particu-
lar software can print labels in English, Spanish, or French. However, as 
mentioned previously, the entire label is in one language, and pharmacists 
who do not speak the language printed on the label are concerned about 
its accuracy. Auxiliary labels can be printed with or without the icons. 

The AACP and other pharmacy organizations are developing data 
that will help address the problems we have been discussing today. These 
data will also help in the proper training of students. In responding to 
a question from the floor, Kirkpatrick stated that pharmacy students 
are taught how to interpret the physicians’ dosage instructions or “sig.” 
However, what is printed on the label is what the pharmacy’s software 



Copyright © National Academy of Sciences. All rights reserved.

Standardizing Medication Labels: Confusing Patients Less, Workshop Summary
http://www.nap.edu/catalog/12077.html

OTHER STAKEHOLDER REACTION: EDUCATORS	 41

system prints out. Pharmacy students are being prepared to address label-
ing concerns. Software is being developed that can be manipulated to help 
address some of the labeling problems. Selected companies are trying to 
reengineer those labels to come up with new and better approaches. 

As a next step, academics need to continue to work with state boards 
of pharmacy and other stakeholders to address these issues. By law, cer-
tain things must be taught to pharmacy students, but best practices must 
also be taught, and one must be alert to identify these best practices. In 
response to a question from the floor, Kirkpatrick said that the United 
States Pharmacopeia could play a major leadership role in the issues of 
medication labeling.

Merrill Egorin, M.D.

University of Pittsburgh School of Medicine

The Association of American Medical Colleges (AAMC) recognizes 
the problems confronting safe and effective use of medications. Prescrib-
ing medications is one of the activities that distinguishes a physician 
from other health care professionals. It is a privilege that carries with it 
serious responsibilities to patients, society, and the profession. For these 
reasons it is important that medical students understand what is involved 
in good prescribing practices. Additionally, too few physicians possess 
fundamental understanding of and training in pharmacotherapy and 
rational prescribing.

It is striking that physicians rarely see their patients’ pill bottles and 
so they are unlikely to have any idea what is written on them. For some 
patients cost may be a barrier, so it is important to train medical students 
to call the pharmacy to determine what a prescription will cost. 

There have been increasing expressions of concern from physicians in 
the pharmaceutical industry, from pharmacology faculty, and from resi-
dency program directors that medical students are not receiving sufficient 
education about the process of drug discovery, development, and regula-
tion as well as the knowledge and skills involved in safely prescribing 
these medications. A group including representatives from the pharma-
ceutical industry and from U.S. and Canadian medical schools convened 
to consider this issue for a Medical Schools Objective Project Report.� 
The group considered several questions: What should medical students 
learn in order to become knowledgeable, safe, and effective prescribers of 
medicine? What is the ideal educational environment for learning about 

�The Medical Schools Objective Project Reports are sent to all medical schools. They are 
not binding, but they are suggestions for improvement.  
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the optimal prescribing of medication? What kind of educational experi-
ences would allow students to achieve those learning objectives? The 
framework in which this discussion took place was the six core principles 
recommended by the Accreditation Council for Graduate Medical Edu-
cation: medical knowledge, patient care, interpersonal communication 
skills, professionalism, practice-based learning and improvement, and 
systems-based practice.

A number of suggestions were made, including the need for multi-
disciplinary involvement, particularly when students and house officers 
make rounds. It was pointed out that a number of medical schools do not 
have pharmacy schools associated with them, which is a barrier. Another 
barrier is the dwindling number of clinical pharmacology divisions.

In response to a question from the floor, Egorin stated that the 
AAMC is willing to play a leadership role in issues of drug labeling and 
counseling.

Discussion

Sandra Guckian, from the National Association of Chain Drug Stores, 
said that the association had been working closely with the American 
Pharmacists Association to develop educational materials and templates 
for community pharmacists, both for chain pharmacists and indepen-
dents. These materials could be used by ambulatory care centers as well. 
Much effort has focused on medication management and the role of the 
community pharmacist, particularly with patient populations that suffer 
from multiple chronic conditions and take multiple medications.

One of the core components of the concept of medication therapy 
management is the personal medication record, which includes more than 
the prescription label. Information can be inserted for the patient such as 
when to take medication and reminders to match a patient’s drug regi-
men to his or her particular lifestyle. The pharmacy can play a key role in 
developing and maintaining this record.
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Roger Williams, M.D.

United States Pharmacopeia

The United States Pharmacopeia (USP) is a standard-setting body. 
There are about 500 standard-setting bodies in the United States. Three 
hundred or so are accredited by the American National Standard Insti-
tute (ANSI), which is a professional association that watches over all the 
U.S. standard-setting bodies. At the global level there is the International 
Standards Organization (ISO) in Geneva, Switzerland.

Standards can be either documentary or physical. The USP sells phys-
ical reference materials, as does the National Institute of Standards in 
Technology (NIST). Documentary standards include such things as best 
practices, guidelines, guidance, regulations, and laws. From this perspec-
tive, the patient package insert is a standard. 

Standards can be voluntary or mandatory. Additionally, there are 
different kinds of standard-setting bodies. For example, there are volun-
tary consensus standard-setting bodies where individuals affected by the 
standards participate in developing them. Government is a very strong 
standard-setting body, but that is a different model.

The USP is a convention of about 450 associations, and it is a 
practitioner-based body. There are about 40 pharmacopeias worldwide, 
but the only one of them that is nongovernmental is the USP. The USP was 
started in 1820 by practitioners who desired good standards and good 
names for the medicines they used.
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Good pharmaceutical care involves a long process that begins with 
drug discovery at one end of the process and moves through many steps 
until it ends with the patient properly using the drug. In considering how 
to improve patient outcomes, one can look at any of the component steps 
in this process, but standardizing prescription medication labels is an 
issue that deserves consideration and that would have a major impact. 

Williams stated that the United States had a gross domestic product 
of more than $13 trillion in 2006 (Geographic.org, 2007). U.S. health care 
expenditures are expected to exceed $4 trillion by 2016 (AAOS, 2007). As 
of 2005, the annual expenditure on prescription drugs alone was more 
than $200 billion (KFF, 2007), and it is likely the drug bill will move much 
higher. About half the total value of drugs sold worldwide are sold in the 
United States, and of those, generics account for about 10 percent of the 
total cost. Generics are approaching 60 percent of all prescriptions, and it 
is likely that percentage will increase. Given the value of the prescription 
drug market, even minor improvements could have a large effect in terms 
of dollar value. 

The Hazard Analysis and Critical Control Points is a food safety sys-
tem used by the Food and Drug Administration (FDA). One could use a 
similar approach to examine the process whereby medicine moves from 
the practitioner’s office to the patient’s home and to determine where the 
greatest improvement might be achieved. Another way to think about this 
is using the Situation Target Proposal. The specific proposal offered here is 
to use one of USP’s expert committees, perhaps the Safe Medication and 
Use Committee, to start working on a format standard for the prescrip-
tion bottle label. USP is willing to invite representatives of the Institute 
of Medicine Roundtable on Health Literacy and the American College of 
Physicians (ACP) Foundation to its next meeting to discuss possibilities. 

There has clearly been tremendous progress on standardizing the 
label, including examples from Pfizer and some of the major chain drug 
stores. The USP has well-evolved procedures and processes for how a 
standard-setting activity should proceed. There is a public notice or com-
ment called Pharmacopeial Forum. All stakeholders could participate in 
this activity in one way or another. One might use the National Coordinat-
ing Council for Medication Errors Reporting and Prevention as a staging 
area to talk about the various issues related to standardization. It should 
be possible to come forth with a reasonable, voluntary standard in a fairly 
short amount of time.

It is important to emphasize that the USP is not an enforcing body. 
It would be up to other bodies—for example, the FDA or state boards of 
pharmacy—to adopt the standard if they wished to do so. A standard 
does not have much meaning unless there is also a conformity-assessment 
activity for the standard. This is something that the USP could offer. At 



Copyright © National Academy of Sciences. All rights reserved.

Standardizing Medication Labels: Confusing Patients Less, Workshop Summary
http://www.nap.edu/catalog/12077.html

WHAT WOULD IT TAKE?	 45

a minimum, the USP would like to participate in the effort. If medica-
tion care can be improved, there is the potential to save a great deal of 
money—for example, by reducing hospitalizations due to improper use 
of medications.

Darren K. Townzen, R.Ph., M.B.A.

National Council for Prescription Drug Programs

Why is a standardized label needed? Clearly, one reason is to increase 
patient understanding. Another reason is because of the inconsistency 
across states in the information on the prescription drug label. Beyond 
the label itself are the problematic auxiliary labels. While they serve a 
purpose, they are difficult to read and understand. 

There was discussion earlier about the pharmacist interpreting the 
prescription. Rarely is it the case that the pharmacist enters that informa-
tion into the system. Usually it is a technician, although the pharmacist 
makes sure the printed label is correct. It seems it would be efficient to 
have a standardized prescription pad as well as a standardized label. Stan-
dardization through ePrescribing is preferable. However, if prescriptions 
are written on paper, a standardized prescription format could increase 
the level of understanding and reduce errors.

Susan Johnson, Pharm.D., Ph.D.

Food and Drug Administration

Drug facts labeling for over-the-counter (OTC) products was devel-
oped largely because the printing on the products was ghastly. The label-
ing had become illegible, and there was no standardization in formatting, 
presentation, or order of idea. Patients were unable to read the labels. 
While a great improvement over the previous condition, drug facts label-
ing does have its limitations as a model to use for standardizing prescrip-
tion drug labels. For instance, the instruction language did not change, 
so instructions still read “take one every six to eight hours as needed.” 
Perhaps what California develops will prove a more useful model.

An issue of importance is the attitude of the patient toward the medi-
cation. There is the perception that OTC medications cannot cause harm. 
Patients also often believe that if the physician prescribed the medication, 
it is safe. People lose sight of the risks. This is of particular concern with 
specific drugs that have narrow therapeutic windows or with specific 
populations. For example, medication misuse in infant populations can 
lead to very serious outcomes. An OTC label states that for children under 
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2 years, the product should be used at the discretion of the physician. 
Infants should not be dosed by parents or other health care practitioners. 
However, that is what is occurring, and there are medication errors made 
because of such things as the dropper used or the markings on the dropper 
or dosage cup. All of these concerns are outside the realm of the prescrip-
tion instruction or other label component. They are beyond the control of 
the dispensing process. However, they are major factors in how a patient 
actually uses the medication.

Some have suggested that the FDA has placed limitations on the way 
in which drug labels can be changed or improved. In reality, the FDA 
has no interest in limiting innovations. Some of the newest moves from a 
prescription to an OTC drug are good examples of ways in which manu-
facturers have created innovations to provide patients with extensive con-
sumer information and extensive packaging to increase comprehension. 
Such innovations would be welcome in the prescription realm as well.

The people attending this conference have the ideas that can move 
standardization forward. Looking at high-impact changes, as suggested 
by Williams, is a good place to start for introducing standards, particu-
larly if one is going to propose federal regulation. As FDA lawyers say, 
show me the proof this works, show me the proof it does not have a down 
side, show me that people will not object to it, and show me that it does 
not make things worse. Such things have high impact and are the things 
that would most quickly and easily become federal standards.

Vanessa Cajina, M.P.A.

Latino Coalition for a Healthy California

The need to standardize prescription drug labels has been well out-
lined. On October 11, 2007, California became the first state in the United 
States to pass legislation adopting standardized prescription drug label-
ing. The Latino Coalition for a Healthy California (LCHC) has been active 
in the passage of this legislation, particularly since 20 percent of those 
living in California speak some language other than English at home. 
These individuals have poor health outcomes and great health disparities, 
partially due to an inability to understand the content on prescription 
drug labels.

LCHC paired with two senior citizen advocacy organizations, the 
Senior Action Network and the Grey Panthers of California, to investigate 
the need for standardizing prescription drug labels. Given that research 
results indicated that the standardized label was more comprehensible, 
LCHC and its partners worked for passage of legislation to create such a 
standard label. There are certainly a number of points at which commu-
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nication about medication can and should occur, including when physi-
cians and pharmacists counsel patients. Labeling, however, is the primary 
method of communication with a patient and the easiest to legislate.

Legislation was introduced about a year ago by State Senator Ellen 
Corbett. Initially, many pharmacy associations expressed concern. The 
LCHC and its partners worked with the associations and with the Califor-
nia State Board of Pharmacy, and in the end these organizations became 
supporters of the bill, working with the LCHC and its partners to rewrite 
language and develop a solution to standardizing prescription drug 
labels.

The new law requires the California Board of Pharmacy to adopt a 
standardized prescription label by January 1, 2011. The label must take 
into account input from public meetings and medical literacy research 
regarding comprehension of labels. The label must have improved direc-
tions for use and improved font types and sizes. It must also have patient-
centered information placement. The needs of LEP patients, the needs 
of senior citizens, and technology requirements necessary to implement 
the standards must be considered. The LCHC and its partners will begin 
holding stakeholder meetings in January 2008 to develop recommenda-
tions for the Board of Pharmacy.

Discussion

 One participant stated that it is important to support more research 
on standardization and that the universal medication system proposed by 
Wood should be part of any such study. In response, Williams stated that 
if one waits for all the evidence one wants, there will never be a standard. 
There are things that can be done now. Another participant suggested that 
now is a good time to conduct research and evaluation in California, given 
passage of the law requiring development of a standard drug label. 

One audience member asked whether there was a list of preferred 
ways to provide medication instructions. In response, it was stated that 
the USP does have available pictograms, allied with standard word-
ing, that were developed several years ago. These have been broadly 
accepted, even internationally. Currently, the USP is entering into a 
research agreement with the International Pharmaceutical Federation to 
test these pictograms as well as some others that have been developed 
outside the country. As one thinks about changing auxiliary labels, one 
might consider how to integrate pictograms for better understanding by 
the patient. 
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Ruth Parker, M.D.

Emory University School of Medicine

Picking up a pill bottle and following the instructions for use is a 
patient-centered activity. It is what patients need to do; it is at the inter-
section of understanding and adherence. Being patient centered is one of 
the hallmarks of quality.

However, medication labels are complex. The whole area of provid-
ing drug information is complex. Health literacy is a cross-cutting issue 
in drug labeling that can impact quality. Health literacy research can help 
figure out what needs to be done to change the labels so that the patients 
understand medication instructions. It would be great to see a time when 
patients look at their pill bottles, look at the instructions on those bottles, 
understand what they are supposed to do, and safely and effectively take 
their medications. 

Simplifying drug labels sounds like a simple thing, but the devil is in 
the details. This workshop has discussed the layers of complexity in solv-
ing the problems of poor patient understanding of medication instruc-
tions, but if one thinks about it, it would be pretty hard to do a worse job 
than we are doing today. Each person who spoke today acknowledged 
that there is a problem in drug labeling. Most agreed that standardiza-
tion would be an improvement. As for regulation, there were some who 
favored that approach and others who did not.

8 
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Courageous leadership is needed to solve the problem. Putting the 
patient at the center and figuring out what is best for the patient should 
be the unifying theme. The problems of drug labeling and patient under-
standing need to be the priority—not just putting these problems on a list, 
but devoting money and time to solving them.

Funding is needed to collect evidence on what needs to be done. 
Wood showed us a system for standardizing drug labels—the universal 
medication schedule, or UMS. That was courageous leadership. Many 
at this conference said it would be good to obtain evidence about this 
approach. Obtaining evidence requires funding, but we need to be careful 
to identify what evidence we need.

Do we really need evidence of improved adherence to move forward 
with a standardized drug label? That is hard to get. On the other hand, we 
are good at measuring comprehension. It is logical that if one cannot com-
prehend the instructions on a drug label, one is most likely not to adhere 
to those instructions. Therefore, a good first step is evidence of improved 
comprehension, which we hope will then lead to improved adherence.

Someone spoke today about the idea that clinical trials could use 
a standardized schedule for administration of medications. That is an 
exciting idea, and Goldhammer said it was something worth looking at. 
Another exciting idea is for the Department of Veterans Affairs to intro-
duce a standardized label and look at the effects.

Several people raised the issue of the cost of introducing a standard-
ized label. We are currently spending a great deal on treating adverse 
drug events (ADEs), and we are going to be spending more if we do not 
address the current problems. Treating ADEs costs a lot, perhaps more 
than trying to fix the problem of drug labeling.

Many today said that drug labeling is only one issue in the complexity 
surrounding patient understanding and use of medications. That is true. 
Certainly counseling, better written information, and effective transla-
tions are also important. But change must start somewhere. The drug 
label is the primary source patients turn to for instructions on how to take 
their medications, so start with that. Improve the drug label.

Stopping once the drug label is changed is not an option. What is 
done with the drug label can be used to address such issues as transla-
tion into other languages. Physician and pharmacist counseling are also 
important components. But with a standardized label, a standard way of 
taking medication, patient counseling may benefit.

It is time to do a better job for our patients. 
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9:15 – 9:45 Findings of the ACP Foundation White Paper on Drug Labeling
Michael Wolf, Ph.D., M.P.H. 

Assistant Professor of Preventive Medicine
Feinberg School of Medicine, Northwestern University

9:45 – 10:00 Discussion of Morning Presentations

10:00 – 10:30 Simplification of Drug Dosing Times: Can We Confuse Patients 
Less? A Proposal for Standardization
Alastair J. J. Wood, M.D., F.A.C.P. 

Managing Director
Symphony Capital LLC 

10:30 – 11:30 Panel I: Federal Agency Reaction to Prescription Use Instruction 
Standardization 
Cindy Brach, M.P.P. 

Senior Health Policy Researcher
Agency for Healthcare Research and Quality

Nancy Ostrove, Ph.D.
Senior Advisor for Risk Communication, Office of Planning, 
Office of the Commissioner, Food and Drug Administration

Virginia Torrise, Pharm.D. 
Deputy Chief Consultant for Pharmacy Benefits Management
Department of Veterans Affairs

11:30 – 12:45 Panel II: Pharmacy Reaction to Prescription Use Instruction 
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Alan Goldhammer, Ph.D. 

Deputy Vice President, Regulatory Affairs
PhRMA

Darren K. Townzen, R.Ph., M.B.A. 
Director of Pharmacy Systems
Wal-Mart

Gerald McEvoy, Pharm.D.
Assistant Vice President of Drug Information
American Society of Health-System Pharmacists

William Ellis, R.Ph., M.S. 
Chief Executive Officer
American Pharmacists Association Foundation
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1:30 – 2:40 Panel IIIa: Other Stakeholder Reaction to Prescription Use 
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William Dolan, M.D.

Board Member
American Medical Association

Albert Wu, M.D., M.P.H. 
Professor of Health Policy and Management
Bloomberg School of Public Health, Johns Hopkins University

William Bullman, M.A.M. 
Executive Vice President
National Council on Patient Information and Education

Linda Weiss, Ph.D. 
Researcher
Center for Urban Epidemiologic Studies
New York Academy of Medicine

Mara Youdelman, J.D., L.L.M.
Staff Attorney
National Health Law Program

2:40 – 3:10 Panel IIIb: Other Stakeholder Reaction to Prescription Use 
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Mary Ann F. Kirkpatrick, Ph.D. 

Associate Dean for Student Affairs
Shenandoah University Bernard J. Dunn School of Pharmacy
American Association of Colleges of Pharmacy

Merrill Egorin, M.D.
Professor of Medicine and Pharmacology
University of Pittsburgh School of Medicine
Co-Director, Molecular Therapeutics/Drug Discovery Program 
University of Pittsburgh Cancer Institute
AAMC, Expert Panel on Education in Safe and Effective 
Prescribing Practices

3:10 – 3:30 Break

3:30 – 4:45 Panel IV: What Would It Take to Move Toward Prescription  
Use Instruction Standardization?
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Executive Vice President
Chief Executive Officer
United States Pharmacopeia

Darren K. Townzen, R.Ph., M.B.A. 
Director of Pharmacy Systems
Wal-Mart
National Council for Prescription Drug Programs, Inc.

Susan Johnson, Pharm.D., Ph.D.
Associate Director of the Office of Nonprescription Products
Food and Drug Administration

Vanessa Cajina, M.P.A.
Regional Networks Coordinator
Latino Coalition for a Healthy California 
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4:45 – 5:30 Summary and Discussion
Closng Remarks
Ruth Parker, M.D.

Associate Professor of Medicine, Emory University
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Cindy Brach, M.P.P., is a senior health policy researcher at the Agency for 
Healthcare Research and Quality (AHRQ). She is AHRQ’s lead on cultural 
competence and sits on a number of cultural competence advisory groups. 
In addition to her own cultural competence research, she has overseen the 
development of guides to assist health plans in implementing culturally 
and linguistically appropriate services and a research agenda for cultural 
competence in health care. Currently Ms. Brach is spearheading AHRQ’s 
health literacy activities, coordinating AHRQ’s work in developing mea-
sures and improving the evidence base, and integrating health literacy 
activities throughout AHRQ’s portfolios. 

Daniel Budnitz, M.D., M.P.H., is a medical officer with the Division of 
Healthcare Quality Promotion, Centers for Disease Control and Pre-
vention (CDC), where he directs projects to monitor medication safety. 
His primary activity is directing and managing the National Electronic 
Injury Surveillance System–Cooperative Adverse Drug Event Surveil-
lance Project. Dr. Budnitz has also worked to develop public health data 
standards and public health responses to disease outbreaks, terrorism, 
and natural disasters. 

Dr. Budnitz received a B.A. (Government) from Harvard University, 
and an M.D. and M.P.H. (Epidemiology) from Emory University. After 
completing residency training in internal medicine at the Hospital of the 
University of Pennsylvania, he served as an epidemic intelligence service 
officer with CDC’s Injury Center. He currently is a commander in the U.S. 
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Public Health Service and, as clinical assistant professor of internal medi-
cine, Emory University, he is a practicing, board-certified internist.

William Bullman, M.A.M., joined the staff of the National Council on 
Patient Information and Education (NCPIE) in 1985, assuming staff leader
ship in 1995. Under his guidance, in 1995 NCPIE produced two authorita-
tive resources on prescription medication adherence: Prescription Medicine 
Adherence: A Review of the Baseline of Knowledge and Topical Bibliography 
on Prescription Medicine Adherence. The Council also developed a series 
of provider- and setting-specific Recommendations for Action to Advance 
Prescription Medicine Adherence. In 1996 the Council collaborated with the 
American Medical Association (AMA) on the development of AMA’s 
Guidelines for Physicians for Counseling Patients About Prescription Medica-
tions in the Ambulatory Setting. In 2000 Mr. Bullman, representing NCPIE, 
collaborated with the Food and Drug Administration’s (FDA’s) Center for 
Drug Evaluation and Research on the organization and implementation 
of the Cyber-Smart Safety Coalition. He also coordinated the development 
of NCPIE’s “Talk About Prescriptions” Month (annually in October) and 
managed the annual national awareness campaign from 1986 to 1995. 

Prior to joining NCPIE, Mr. Bullman served from 1979 to 1984 as 
community program development specialist with the National High 
Blood Pressure Education Program under a contract to Kappa Systems, 
Inc., from the Heart, Lung, and Blood Institute of the National Institutes 
of Health. He also served, from 1972 to 1978, as administrator for the 
Rockville Community Clinic in Rockville, Maryland. 

Mr. Bullman received a B.A. from the University of Maryland in Col-
lege Park and an M.A.M. from George Washington University in Wash-
ington, D.C.

Vanessa Cajina, M.P.A., coordinates and organizes regionally based advo-
cacy efforts for the Latino Coalition for a Healthy California (LCHC). By 
engaging local leaders, LCHC has built a strong network of community-
based organizations throughout California that take an active role in state 
policy and legislation. LCHC is California’s only statewide organization 
that focuses specifically on Latino health by engaging in policy develop-
ment, community education, and research. Focus areas include access to 
health care, reducing health disparities, and community health. LCHC 
has led the state in providing the baselines for cultural and linguistic 
standards in California’s Medicaid program, as well as legislation and 
research to prevent childhood obesity and increase the number of Latinos 
working in the health professions.

Prior to joining LCHC, Ms. Cajina coordinated a county program to 
increase outreach, enrollment, retention, and utilization efforts for Cali-
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fornia’s Medicaid and SCHIP programs and was part of the design panel 
for a county program to provide universal children’s health insurance. 
She also oversees LCHC’s legislation on prescription drugs and mental 
health. She is currently completing a master’s of science in community 
development at the University of California, Davis.

Terry C. Davis, Ph.D., is professor of medicine and pediatrics at Louisiana 
State University Health Sciences Center in Shreveport (LSUHSC-S), where 
she also heads the Behavioral Science Unit of the Feist-Weiller Cancer 
Center. For the past 20 years, she has led an interdisciplinary team inves-
tigating the impact of patient literacy on health and health care. A pioneer 
in the field of health literacy, her seminal achievements include develop-
ment of the Rapid Estimate of Adult Literacy in Medicine (REALM), the 
most widely used literacy test in health care settings, and production of 
videotapes that have personalized the problem of low health literacy. 

Dr. Davis chaired Louisiana’s statewide Health Literacy Task Force, 
the first legislatively mandated health literacy group in the nation. She 
currently serves on the master faculty of the American Medical Associ-
ation’s (AMA’s) Train-the-Trainer Health Literacy Curriculum and is a 
member of the Healthy People 2010 Health Literacy/Health Communica-
tion Section and the Food and Drug Administration’s (FDA’s) Drug Safety 
and Risk Management Advisory Committee. 

Dr. Davis has published more than 90 articles and book chapters 
related to health literacy, health communication, and preventive medi-
cine. As director of the doctor/patient communication course at LSUHSC 
and as a frequent speaker at national conferences, she has integrated her 
research findings into practical lessons for medical students and residents, 
as well as practicing physicians, pharmacists, and nurses. 

Dr. Davis, together with investigators at the University of North 
Carolina and the University of California at San Francisco, developed 
and tested a diabetes self-management guide funded by the American 
College of Physicians Foundation (ACPF), which has distributed more 
than 400,000 copies to our nation’s physicians. She was recently awarded 
National Institutes of Health (NIH) funding for a five-year Health Literacy 
Intervention to improve cancer screening in Louisiana Federally Qualified 
Health Clinics. She is currently working with faculty at Northwestern 
University and Emory University to improve patient comprehension of 
medication labels. This research has received significant media notice by 
the New York Times and USA Today, NPR, CBS, ABC, and the BBC. 

William Dolan, M.D., currently serves on the AMA-BOT Awards and Nom-
inations Committee, the Group Practice Advisory Committee, the Task 
Force on Quality, Safety and Electronic Health Records, and the Health 
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System Reform Task Force. In addition, he is also on the AMA Council on 
Ethical and Judicial Affairs.

As a lead physician in a well-publicized class action suit against 
managed care companies, Dr. Dolan helped win $140 million in pay-
ments for New York physicians. More important, the lawsuit resulted in 
widespread reform of oppressive institutionalized business practices that 
had frustrated New York physicians for many years. As president of the 
Medical Society of the State of New York (MSSNY) and chairman of its 
board of trustees, Dr. Dolan was instrumental in leading the society into 
the 21st century as a founding member of the MSSNY Strategic Planning 
Task Force. The MSSNY Young Physicians Section also recognized Dr. 
Dolan for his leadership in championing issues of importance to younger 
physicians. 

A practicing orthopedic surgeon and clinical professor at the Uni-
versity of Rochester, New York, Dr. Dolan was a member of Gov. George 
Pataki’s Health Care Reform Act Quality Task Force and the committee to 
study proposed regulation of office-based surgery. Dr. Dolan also devel-
oped the Medical Quality Assurance Task Force, a statewide coalition 
of health care provider organizations that focus on eliminating errors in 
delivery of patient care. An active leader in the second-largest indepen-
dent practice association in the United States, Dr. Dolan is well aware of 
physicians’ fiscal, strategic, and practice management issues. He also is an 
active board member of the Medical Liability Mutual Insurance Company, 
the largest medical liability carrier in the country. 

A native of Brooklyn, New York, Dr. Dolan attended Dalhousie Uni-
versity Medical School and obtained the M.D. cum laude with many 
honors, including Alpha Omega Alpha. He served as a lieutenant com-
mander in the U.S. Navy. 

Merrill J. Egorin, M.D., is codirector of the Molecular Therapeutics/Drug 
Discovery Program at the University of Pittsburgh Cancer Institute (UPCI) 
and a professor of medicine and pharmacology at the University of Pitts-
burgh School of Medicine. 

Dr. Egorin’s research focuses on rational development and applica-
tion of antineoplastic agents. He serves as principal investigator on a 
National Cancer Institute-funded contract evaluating the pharmacoki-
netics, metabolism, and pharmacodynamics of antitumor agents being 
considered for clinical trials and is the co–principal investigator of a 
National Cancer Institute–funded cooperative agreement for conducting 
Phase I studies at UPCI. Key concepts regularly addressed in Dr. Egorin’s 
research involve the pharmacokinetic and pharmacodynamic relation-
ships of investigational and licensed antineoplastic agents and how those 
relationships can be assessed and modeled. 
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Dr. Egorin received his M.D. and training in internal medicine from 
the Johns Hopkins University School of Medicine and Hospital. Early in 
his career, he joined the Baltimore Cancer Research Center, then part of the 
National Cancer Institute. In 1981 he became a staff physician at the Uni-
versity of Maryland Hospital, where he rose to the position of professor 
of medicine, pharmacology and experimental therapeutics, and oncology. 
Dr. Egorin was recruited to UPCI in 1998 to lead its clinical and preclinical 
pharmacology activities.

Dr. Egorin’s professional affiliations include a fellowship in the Amer-
ican College of Physicians and memberships in the American Association 
for Cancer Research, the American Society for Clinical Oncology, the 
American Society for Clinical Pharmacology and Therapeutics, and the 
American Society for Pharmacology and Experimental Therapeutics. He 
serves on the editorial boards of several medical journals and is editor-in-
chief of Cancer Chemotherapy and Pharmacology. Dr. Egorin has authored or 
coauthored numerous book chapters and more than 175 articles in peer-
reviewed journals.

William Ellis, R.Ph., M.S., is the executive director and chief executive 
officer of the American Pharmacists Association (APhA) Foundation. The 
APhA Foundation, headquartered in Washington, D.C., is a nonprofit 
organization affiliated with APhA, the national professional society of 
pharmacists in the United States. The APhA Foundation has expertise in 
designing programs that seek to create a new medication use system in the 
United States where patients, pharmacists, physicians, and other health 
care providers collaborate to dramatically improve the cost and quality of 
consumer health outcomes. Mr. Ellis oversees all APhA Foundation activi-
ties, including awards programs, research initiatives, and related consult-
ing services. He serves on the Healthcare Practitioner Advisory Council 
of the National Committee on Quality Assurance, and represents APhA 
on the National Quality Forum. Mr. Ellis received his B.S. in pharmacy 
from the Philadelphia College of Pharmacy and Science (1985), completed 
a one-year postgraduate program in association management, and has an 
M.S. in health education from St. Joseph’s University (1994).

Alan Goldhammer, Ph.D., is deputy vice president for regulatory affairs at 
the Pharmaceutical Research and Manufacturers of America (PhRMA). In 
this position he manages activities of the Regulatory Affairs Coordinating 
Committee, maintaining a liaison with the Food and Drug Administration 
on important drug regulatory issues.

Prior to coming to PhRMA, Dr. Goldhammer was executive direc-
tor, technical affairs, for the Biotechnology Industry Organization (BI). 
He also served as regulatory affairs consultant to the International Food 
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Biotechnology Council, a Washington-based organization that devel-
oped scientific criteria for assuring the safety of foods produced through 
biotechnology.

Before joining the BI, Dr. Goldhammer was a senior staff fellow in the 
Clinical Endocrinology Branch at the National Institutes of Health. He 
held an NIH postdoctoral fellowship at Cornell University. He has a B.A. 
in chemistry from the University of California, Santa Barbara, and a Ph.D. 
in biological chemistry from Indiana University. He is a member of the 
American Chemical Society and the American Association for the Advance-
ment of Science.

George Isham, M.D., M.S., is medical director and chief health officer for 
HealthPartners. He is responsible for Quality and Utilization Management, 
chairs the Benefits Committee, and leads Partners for Better Health, a pro-
gram and strategy for improving member health. Before his current posi-
tion, he was medical director of MedCenters Health Plan in Minneapolis. 
In the late 1980s, he was executive director of University Health Care, an 
organization affiliated with the University of Wisconsin–Madison.

Dr. Isham received his M.S. in preventive medicine/administrative 
medicine at the University of Wisconsin–Madison and his M.D. from the 
University of Illinois. He served his internship and residency in internal 
medicine at the University of Wisconsin Hospital and Clinics in Madison. 
His practice experience as a primary care physician included 8 years at 
the Freeport Clinic in Freeport, Illinois, and 3½ years as clinical assistant 
professor in medicine at the University of Wisconsin.

HealthPartners is a consumer-governed Minnesota health plan, formed 
through the 1992 affiliation of Group Health, Inc., and MedCenters Health 
Plan. HealthPartners is a large managed health care organization in Minne-
sota, representing nearly 800,000 members. Group Health, founded in 1957, 
is a network of staff medical and dental centers located throughout the 
Twin Cities. MedCenters, founded in 1972, is a network of contracted physi-
cians serving members through affiliated medical and dental centers.

Susan Johnson, Pharm.D., Ph.D., received her Pharm.D. and Ph.D. in clini-
cal pharmacy from Purdue University and came to the Center for Drug 
Evaluation and Research (CDER) of the U.S. Food and Drug Administra-
tion in 1990. She was a clinical reviewer in the Division of Pulmonary and 
Allergy Drug Products for 10 years, before moving to CDER’s Review 
Standards Staff in 2000 and then to the Office of New Drugs Immediate 
Office in 2002. Since 2004, Susan has served as the associate director of the 
Office of Nonprescription Products and acting director of the Division of 
Nonprescription Regulation Development.
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Mary Ann F. Kirkpatrick, Ph.D., received a B.S. in pharmacy from the Uni-
versity of North Carolina at Chapel Hill and an M.S. in gerontology and a 
Ph.D. in urban services from Virginia Commonwealth University (VCU). 
Dr. Kirkpatrick has practiced in retail and hospital pharmacies and taught 
compounding and dispensing in the School of Pharmacy at VCU for 20 
years prior to becoming the associate dean for student affairs in the Shenan-
doah University Bernard J. Dunn School of Pharmacy.

She is a coauthor of the Virginia Medication Management Training 
program required for all medication aides working in licensed adult care 
facilities in Virginia and has also engaged in research investigating the 
readability of patient drug monographs.

Dr. Kirkpatrick has received several awards for her research, service 
and teaching, including an American Society on Aging Research Award 
(1998), the Virginia Department of Social Services Outstanding Service 
Award (1993), the VCU School of Pharmacy Teaching Excellence Award 
(1991), and the Virginia Geriatric Education Center Outstanding Service 
Award (2001). 

Gerald McEvoy, Pharm.D., is assistant vice president of drug information at 
the American Society of Health-System Pharmacists (ASHP) and editor-
in-chief of AHFS Drug Information, ASHP’s federally recognized drug 
compendium. He has established expertise in evidence-based medical 
publishing, focusing on rational drug therapy and safe medication use, 
and has led ASHP’s distinguished drug information publishing activities 
for over 25 years.

Dr. McEvoy serves on the board of directors of the National Council 
on Patient Information and Education (NCPIE), has testified before and 
advised the U.S. Food and Drug Administration on medication safety 
communication issues involving consumers, and has spoken internation-
ally on the provision of safe medication use information to consumers.

Before joining ASHP, Dr. McEvoy was on the faculty of Creighton Uni-
versity’s School of Pharmacy in Omaha, Nebraska. He obtained both his 
B.S. and Pharm.D. in pharmacy from Duquesne University in Pittsburgh 
and completed a hospital residency at Mercy Hospital in Pittsburgh.

Nancy Ostrove, Ph.D., is senior advisor for risk communication in the Office 
of Planning in Food and Drug Administration’s (FDA’s) Office of the 
Commissioner. She is the agency lead in assessing FDA’s risk communica-
tion approaches and programs, developing risk communication strategies 
for the strategic priority area of improving patient and consumer safety, 
and identifying issues to be brought to the Risk Communication Advisory 
Committee. 

Dr. Ostrove was with FDA’s Center for Drug Evaluation and Research 
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from 1989 until 2002, where she was deputy director and branch chief in 
the Division of Drug Marketing, Advertising, and Communications. Her 
work focused on research, consulting, and policy development related to 
communicating prescription drug information to health care professionals 
and consumers. Dr. Ostrove led the early development of FDA’s “direct-
to-consumer” (DTC) promotion policies. She also conducted the research 
and development of FDA’s proposal to revise the format of prescription 
drug labeling to be more useful for prescribers. She was key in developing 
FDA’s Medication Guide rules and in research assessing the private-sector 
effort to ensure that patients getting new prescription medicines receive 
useful written information about these medicines.

Dr. Ostrove received her Ph.D. in social psychology in 1976 from the 
University of Maryland at College Park and received postdoctoral train-
ing in medical psychology from the Uniformed Services University of the 
Health Sciences. She has taught undergraduate students and conducted 
applied psychological and marketing research for the private sector. From 
2002 to 2003, Dr. Ostrove served as regulatory liaison for Eli Lilly and 
Company.

Virginia Torrise, Pharm.D., is the deputy chief consultant for Pharmacy 
Benefits Management (PBM) staff at the Department of Veterans Affairs. 
In the post, she serves as the chief operating officer for the PBM program. 
Before taking this position, she was the chief of the pharmacy service at 
the Greater Los Angeles VA health care system. 

Darren K. Townzen, R.Ph., M.B.A., started his career with Wal-Mart in 1989 
as a pharmacist in east Texas. He then moved to Bentonville, Arkansas, in 
1995 to manage the drug database and other projects. His current respon-
sibilities as director of pharmacy systems for Wal-Mart include systems 
project management and drug and insurance claim formats and billing.

Mr. Townzen graduated from Southwestern Oklahoma University at 
Weatherford in 1988 with a B.S. in pharmacy and obtained an M.B.A. from 
Webster University in 2006. 

Linda Weiss, Ph.D., is a researcher in the Center for Urban Epidemiologic 
Studies at the New York Academy of Medicine (NYAM). She has a Ph.D. 
in cultural anthropology from Columbia University and has examined 
health care access issues among diverse populations including immigrants, 
people living with HIV/AIDS, the elderly, children, and substance users. 
She recently served as principal investigator on a study of the availability 
of translated medication information from New York City pharmacists 
and is currently directing a follow-up project focused on training pharma-
cists and conducting pilot interventions to improve access to multilingual 
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medication instructions. Other current work includes participation in a 
study of the role of Asian immigrant institutions in HIV prevention and 
education, an examination of neighborhood predictors of health behaviors 
and health outcomes, and a multisite evaluation of programs to integrate 
opioid treatment into HIV primary care. Previous work at NYAM includes 
a study of language and other barriers to health insurance and health care 
for children in immigrant families, a study of the ethical responsibilities 
of hospital trustees, and an evaluation of programs to support adherence 
to HIV medications.

Roger Williams, M.D., has been the executive vice president and chief exec-
utive officer of the United States Pharmacopeia (USP) since April 2000. 
Working with a staff of nearly 400, Dr. Williams provides strategic leader
ship for USP at the direction of USP’s board of trustees. He also serves 
as chair of the Council of Experts, USP’s scientific body, which continu-
ously revises the United States Pharmacopeia and National Formulary 
(USP–NF).

Since joining USP, Dr. Williams has led a reengineering effort designed 
to ensure that USP’s products and services meet the needs of its constitu-
encies. These constituencies include practitioners and patients/consumers 
who seek safe, effective, and good-quality therapeutic products, as well 
as pharmaceutical manufacturers, compounding professionals, and many 
other stakeholders. Dr. Williams has reorganized the structure of the 
Council of Experts, brought focus to its science-based decisions, and 
aligned USP’s efforts with other pharmacopeias throughout the world. 
He has established stakeholder forums that promote communication 
with and input from pharmaceutical and dietary supplement manufac-
turers, compounding professionals, patient safety advocates, and USP’s 
membership.

Dr. Williams is USP’s lead representative for international activities 
and outreach efforts to the many professional groups and societies who 
share USP’s public health mission. The strength of USP’s public programs 
has allowed USP to expand its public health mission both nationally and 
internationally. USP established a site in India in 2006 and in 2005 opened 
a sales office in Basel, Switzerland. The USP–NF was published in Span-
ish in 2005.

Michael Wolf, Ph.D., M.P.H., is an assistant professor in the Center for Health-
care Studies at Northwestern University’s Feinberg School of Medicine. 
He is a faculty fellow at the Institute for Health Services Research and 
Policy Studies and on senior staff for the Chicago VA Healthcare System’s 
Midwest Center for Health Services and Policy Research. Dr. Wolf is an 
alumnus of Valparaiso University and earned his Ph.D. at the University 
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of Illinois and his M.P.H. at Northwestern University. Prior to his current 
position at the center, Dr. Wolf received postdoctoral training in health 
services research at the Institute for Health Services Research and Policy 
Studies, which culminated in his receiving the Pfizer Health Literacy Ini-
tiative Scholar’s Award. He is also a member of the Robert H. Lurie Com-
prehensive Cancer Center and recently received the Coleman Foundation 
Young Investigator Fellowship for conducting cancer research. Dr. Wolf’s 
research interests focus on the reduction of health disparities, health com-
munication, HIV/AIDS and cancer prevention, and health promotion.

Alastair J. J. Wood, M.D., F.A.C.P., received his M.D. from St. Andrew’s 
University and Dundee Medical School in Scotland. He joined the faculty 
at Vanderbilt University School of Medicine in 1978, where he became 
tenured professor of both medicine and pharmacology and attending 
physician at Vanderbilt Medical School. He was assistant vice chancellor 
for clinical research (1999–2004) and associate dean, Vanderbilt Medical 
School (2004–2006), before being appointed emeritus professor of medi-
cine and emeritus professor of pharmacology in 2006. His current aca-
demic appointments are professor of medicine and professor of pharma-
cology at Weill Cornell Medical College, New York.

Dr. Wood is a member of many societies and has received numerous 
honors, notably election to membership in the Institute of Medicine of 
the National Academy of Sciences, the American Association of Physi-
cians, and the American Society for Clinical Investigation. He is honorary 
fellow, American Gynecological and Obstetrical Society (AGOS), and has 
fellowship in the American College of Physicians, the Royal College of 
Physicians of London, and the Royal College of Physicians of Edinburgh. 
He was the 2005 recipient of the Rawls-Palmer Award from the American 
Society for Pharmacology and Experimental Therapeutics in recognition 
of “Drug investigation that brings the effects of modern drug research to 
the care of patients.” 

Dr. Wood has served on a number of editorial boards. He was a 
member of the New England Journal of Medicine editorial board from 2004 
to 2006; he was the drug therapy editor of the New England Journal of 
Medicine from 1985 to 2004; and he is on the editorial board of Clinical 
Pharmacology and Therapeutics and the Scientist. He has previously served 
on the editorial boards of the British Journal of Clinical Pharmacology and 
Biopharmaceutics and Drug Disposition. He authored a chapter in Harrison’s 
Principles of Internal Medicine on adverse drug reactions for the 9th through 
the 15th editions.

Dr. Wood was chairman of the Food and Drug Administration’s 
(FDA’s) Nonprescription Drugs Advisory Committee until 2006 and 
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chaired the 2005 FDA Advisory Committee on Cox-2 inhibitors. He pre-
viously served as a member of the FDA’s Cardiovascular and Renal Advi-
sory Committee and Nonprescription Drugs Advisory Committee. He has 
been both a member and chair of NIH study sections and has served in 
a similar capacity for various philanthropic grant-giving bodies. He has 
served as a director of pharmaceutical companies, including Antigenics, 
Symphony Neurodevelopment, and Symphony Evolution. He has also 
served as a consultant to pharmaceutical companies, investors, and aca-
demic institutions. He has provided congressional testimony and directly 
interacted with and advised senior White House officials, legislators, 
and the secretary of health on matters related to public health. He is a 
frequent commentator in the national press on issues related to medicine 
and pharmaceuticals.

His research interests have been focused on understanding the mech-
anisms for interindividual variability in drug response, with a particular 
focus on the molecular genetics of adrenergic receptors, ethnic differences 
in drug response, vascular response, and the genetics of drug metabolism. 
His research has been continuously funded by the National Institutes of 
Health and has resulted in over 280 articles, reviews, and editorials.

Albert W. Wu, M.D., M.P.H., is an practicing internist and professor of 
health policy and management at the Johns Hopkins Bloomberg School 
of Public Health, with joint appointments in epidemiology, international 
health, medicine, and surgery. He received his B.A. and M.D. from Cor-
nell University and completed an internal medicine residency at the 
Mount Sinai Hospital and University of California (UC) San Diego. He 
was a Robert Wood Johnson clinical scholar at UC San Francisco, and 
received an M.P.H. from UC Berkeley. His research and teaching focus 
on patient outcomes and quality of care. He has studied the handling of 
medical errors since 1998 and has published influential papers including 
“Do house officers learn from their mistakes” in JAMA in 1991; “To tell 
the truth—ethical and practical issues in disclosing medical mistakes to 
patients” in the Journal of General Internal Medicine; and “Medical error: the 
second victim” in the BMJ. He was co–principal investigator of an Agency 
for Healthcare Research and Quality (AHRQ)-funded grant to develop a 
web-based incident reporting system for intensive care units. He is prin-
cipal investigator of the AHRQ-funded Johns Hopkins DEcIDE Center to 
conduct rapid, policy-relevant studies of comparative effectiveness. He 
is studying video vignettes of disclosures to patient and their families 
and has developed an award-winning educational video on disclosure 
titled “Removing insult from injury: disclosing adverse events.” He was 
a member of the Institute of Medicine Committee on Identifying and 
Preventing Medication Errors and is a member of the Hopkins Quality 
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and Safety Research Group. He is senior advisor to the World Alliance 
for Patient Safety.

Mara Youdelman, J.D., L.L.M., has been a staff attorney in the National 
Health Law Program’s Washington, D.C., office for over 4 years. She 
works on issues such as language access, civil rights, Medicaid, and racial 
and ethnic disparities in health care. She received her J.D. from Boston 
University School of Law and her L.L.M. from Georgetown University 
Law Center.
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Executive Summary 

According to the Institute of Medicine (IOM) 2006 report, Preventing 
Medication Errors, more than half a million adverse drug events (ADEs) 
occur in the United States each year in outpatient settings. Problems with 
prescription drug (Rx) labeling were cited as the cause of a large propor-
tion of outpatient medication errors and ADEs, as patients may uninten-
tionally misuse a prescribed medicine due to improper understanding of 
instructions. Recent health literacy research has highlighted the alarm-
ingly high prevalence of patients misunderstanding seemingly simple 
instructions and warnings placed on Rx container labels. The elderly, 
those with limited literacy skills, and individuals managing multiple 
medication regimens were found to be at greater risk for making errors 
in interpreting container label instructions. 

The ability to understand Rx container label instructions is critical, 
both as health literacy and medication safety concerns. This is especially 
true since other sources of patient medication information are insufficient. 
Prior studies have found that physicians and pharmacists frequently 
miss opportunities to adequately counsel patients on newly prescribed 
medicines. Other supplementary sources, such as patient information 
leaflets and Medication Guides dispensed with the prescribed medicine 
are too complex and written at a reading level unsuitable for the majority 
of patients to comprehend. As a result, these materials are often ignored. 
While all of these sources are best viewed as a system of patient informa-
tion, the Rx container label is particularly important as it is often the sole 
source of specific instructions received and repeatedly used by patients 
on how to self-administer medicines. 

Despite its potential value, there are clear problems with Rx container 
labels. Minimal standards and regulations exist regarding their content 
and format, and Rx labels can vary by dispensing pharmacy. Specific 
dosage instructions on the container label are dependent on what the 
prescribing physician writes, as well as how the pharmacist interprets 
these instructions. While the format and content of Rx container labels 
may differ between and within local and national pharmacies, all share 
the common attribute of being unnecessarily complex and not offering 
a patient-friendly interface. Instead, the greatest emphasis is placed on 
provider-directed content. 

This report reviews in detail the problem with Rx container labels in 
the United States. The “best practices” in drug container labeling are sum-
marized. Recommendations are offered to guide medical and pharmacy 
practice, and related state and federal policy. The overall objective of this 
paper is to move forward a set of evidence-based, Rx container label stan-
dards that will minimize patient confusion and promote patient aware-
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ness of how to use a prescribed medicine safely and effectively, thereby 
reducing risk of medication error. 

Prologue 

Since 2002, the American College of Physicians Foundation (ACPF) 
has sought to address the problem of limited health literacy by develop-
ing initiatives to mitigate the impact of this highly prevalent problem 
on health outcomes. The issue of inconsistent and confusing medication 
information and labeling soon became a primary target of the ACPF 
health literacy agenda. A few projects were commissioned by the ACPF, 
and informal activities were spearheaded to engage experts and stake-
holders from academia, industry, and government. In September 2006, a 
meeting was held in Washington, D.C. to discuss the ACPF’s medication 
labeling initiatives and to suggest next steps for ACPF. The overall objec-
tive of the meeting was to consolidate an understanding of the broad 
problem of inadequate patient understanding of medication labels, and to 
identify a specific course of action to improve drug labeling in the United 
States. The meeting served as a timely response to Institute of Medi-
cine (IOM) reports, released in July and September 2006, which targeted 
medication error and drug safety, respectively. Participants at this meeting 
included national experts in health literacy, patient safety, pharmacology, 

Table 1  Primary Findings

Finding 1 	 Inadequate patient understanding of prescription medication instructions 
and warnings is prevalent and a significant safety concern.

Finding 2 	 Lack of universal standards and regulations for medication labeling is a 
“root cause” for misunderstanding and medication error.

Finding 3 	 An evidence-based set of practices should guide all label content and 
format.

Finding 4 	 Instructions for use on the container label are especially important 
for patients and should be clear and concise. Language should be 
standardized to improve patient understanding for safe and effective use.

Finding 5 	 Drug labeling should be viewed as part of an integrated system of patient 
information. Improvements are needed beyond the container label, and 
other sources of consumer medication information should be targeted.

Finding 6 	 Health care providers are not adequately communicating to patients, 
either orally or in print, about prescribed medicines. More training is 
needed to promote best practices for writing prescriptions and counseling 
patients.

Finding 7 	 Support is necessary for research on drug labeling and to identify “best 
practices” for patient medication information.
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and pharmacy policy and practice. The Agency for Healthcare Research 
and Quality (AHRQ), the Institute of Medicine (IOM), and the Food and 
Drug Administration (FDA) were represented. 

Participants reviewed the nature and extent of the problems surround-
ing medication labeling, particularly for prescription drugs. Summaries 
were provided from the July 2006 IOM report, Preventing Medication 
Errors, the FDA over-the-counter (OTC) consumer education initiatives, 
an ACPF-commissioned medication labeling systematic literature review, 
and recent health literacy research studies. Herein, this white paper pres-
ents the ACPF perspective on the current prescription medication con-
tainer labeling system, with a focus on improving the format, content, and 
dosage and use instructions on the container label. 

Prescription Drug Container Labeling: 
A Medication Safety Concern 

Patient safety remains one of the most important objectives for health 
care providers and organizations.1-5 Medication errors, in particular, are the 
most common form of mistakes that lead to patient injury, hospitalization, 
and death.6-19 According to the recent IOM report, Preventing Medication 
Errors, approximately 1.5 million preventable adverse drug events occur 
each year; more than one third of these take place in outpatient settings 
at a cost approaching $1 billion annually.20 Both physicians and patients 
identify this as an area of serious concern, as a growing number of adults 
self-administer prescription medicines each year. Errors in ambulatory 
care are likely to increase as patients are self-managing a greater number 
of prescription and over-the-counter (OTC) medications. Two thirds of 
all adults use prescription drugs, representing 16 percent ($73 billion) 
of all health care expenditures.21 According to the Medical Expenditures 
Panel Survey (MEPS), the average number of prescription medications 
filled annually by adults in the United States increased between 1996 and 
2003 from 7 to 10 prescriptions. Among adults over 65 years of age, the 
average number of prescriptions filled increased from 19 to 27 medicines 
during this same time period.21 Further complicating the problem, elderly 
patients are cared for by an average of 8 different health providers, each 
of whom may use different instructions for the same dosing frequencies. 
A clear understanding of the existing failures has therefore been sought 
to reduce the potential for costly errors in the future. 

There is a limited body of evidence detailing the possible causes of 
outpatient medication error. Attention to the causes of error has most often 
been directed to the role of the health care provider or the system in caus-
ing errors during the prescribing, ordering, dispensing or administering 
of a medicine.1 This may be an appropriate focus for inpatient hospital or 
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nursing home settings, where most studies investigating medication error 
have been conducted.15-19 However, studies estimate that many outpatient 
medication errors occur when patients themselves fail to administer a 
medicine as intended.6,7,13,14,22,23 For ambulatory care, the patient, rather 
than the provider, is ultimately responsible for correctly administering a 
medicine as prescribed. In this setting, the processes of quality control and 
monitoring of medication use shift from provider to patient.14 

Given the formative role patients must play in promoting medication 
safety in outpatient settings, it is instructive to understand current pro-
cesses that can help an individual learn how to use prescribed medicines 
appropriately. These include both verbal and written communication 
about taking medication; it is the tangible, written sources that comprise 
drug container labeling that are of special interest to this report. Figure 1 
provides a breakdown of what specifically is meant by the broader term of 
“drug labeling.” The prescription container label warrants special atten-
tion, as it often may be the only prescription drug information seen and 
used repeatedly by patients. As this report will detail, container labels for 
prescription drugs have been undervalued and neglected, despite their 
critical importance in conveying instructions for use to patients. 
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FIGURE 1  Components of drug labeling.
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The Patient Perspective

The past 100 years have led to a fractured system of delivering ade-
quate assurances of instructions for safe and effective use of prescription 
drugs to patients. In the past decade, the health literacy movement in 
the United States has placed greater attention on the responsibility of the 
health care system to support patients‘ ability to read, understand, and 
act on health information. Health literacy emphasizes the unique value of 
container labeling for prescription drugs as a patient source of essential 
health information, vital for drug safety and efficacy. 

A Health Literacy Concern 

Recent studies have highlighted limited health literacy as a potential 
risk factor for higher rates of outpatient medication error that are the 
result of improper dosing administration.20,22,24 Health literacy, as defined 
by the IOM report A Prescription to End Confusion and accepted by the 
National Library of Medicine, is the “degree to which individuals have 
the capacity to obtain, process, and understand basic health information 
and services needed to make appropriate health decisions.”24 An esti-
mated one third to one half of adults in the United States—as many as 90 
million Americans—possess limited health literacy skills, and may have 
trouble understanding and acting on health materials. Information in less 
familiar print contexts, such as prescription container labels, may be con-
fusing and more difficult to comprehend for less literate patients.25 

According to the National Assessment of Adult Literacy (NAAL) 
of 2003, 14% of U.S. adults possess skills in the lowest level of prose 
and document literacy (“below basic”), and 22% are at the lowest level 
for quantitative literacy.25 These individuals can perform only the most 
simple, concrete tasks associated with each of these domains. However, 
those with only ”basic” literacy proficiency have limited abilities and are 
likely to be hindered in routine daily activities. Considering individuals 
with basic and below basic skills combined, as many as 34% to 55% of 
adults in the U.S. have limited literacy skills. Estimates are significantly 
higher among the elderly; 60% of individuals over the age of 65 have 
limited levels of prose and document literacy.25 

Yet reading fluency and the full range of literacy skills are likely to 
vary with an individual‘s familiarity with the content of the text.26-28 
Health materials and encounters often use difficult and unfamiliar medi-
cal terms.29 Therefore, the estimates of limited health literacy using the 
NAAL general literacy assessment may underestimate the problem. As a 
response to this concern, the NAAL 2003 included a health literacy assess-
ment designed to measure respondents’ abilities to locate and understand 
health-related information and services. The health literacy assessment 



Copyright © National Academy of Sciences. All rights reserved.

Standardizing Medication Labels: Confusing Patients Less, Workshop Summary
http://www.nap.edu/catalog/12077.html

APPENDIX C	 77

reported average health literacy scores on a scale of 100 to 500, with 500 
representing the highest possible score. The assessment also reported 
results by grouping respondents with similar scores into performance 
levels based on health literacy ability. The performance levels designated 
by the assessment were: below basic, basic, intermediary, and proficient.30 
Results from the health literacy assessment showed the average health 
literacy scores of Americans to be lower than the average general literacy 
scores of adults, as measured by the NAAL. Those over 65 years of age 
had a health literacy mean score of 214 (the lowest average score; thresh-
old between below basic and basic proficiency) compared to a mean 
score of 256 for adults between the age of 25 and 39 (the highest average 
score).30 The conclusion remains the same: millions of U.S. adults—espe-
cially the elderly—lack the health literacy skills that enable them to effec-
tively use complex health materials and accomplish more challenging 
health-related tasks. 

Sources of Patient Prescription Medication Information 

The IOM Health Literacy report emphasized that the problem of limited 
health literacy cannot be viewed solely as a patient issue.24 Rather, health 
literacy is a duality, reflecting both individual capability and the complex-
ity of demands placed upon the individual by the health care system. 
This perspective is equally valid for medication labeling in the United 
States. While patients must have cognitive capacity and proficiency to 
read and understand labels, and apply dosage/usage instructions for 
proper medicine-taking behaviors, the manner in which the current health 
care system delivers necessary medication information to patients is inad-
equate. Understanding the sources available to patients and their deficits 
provides for a comprehensive picture of current health system failures 
and remedies. The existing continuum of sources of patient medication 
information begins at the moment a prescription is issued to the patient 
by the physician (see Figure 2). Physicians, with legal responsibilities 
to deliver instructions on proper medication use, have repeatedly been 
found to be ineffective in this role.31-35 Research has shown physicians 
frequently miss opportunities to counsel their patients on how to self-
administer their medicines.31,34 Health literacy studies have also high-
lighted that many physicians do not communicate health and treatment 
information in a manner that can be understood by patients with limited 
literacy skills.36-38 Written prescriptions will be passed on to patients, yet 
these are typically written with unfamiliar shorthand, often in Latin, and 
therefore of little use to patients.1,39,40 

If the patient leaves the physician office without the knowledge 
needed to correctly implement the prescribed regimen, the pharmacist, 
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at the point of dispensing medicines, would be next in line to counsel 
patients. Studies have shown that pharmacists also often fail to orally 
communicate detailed information to patients to support their adherence 
with prescribed regimens.32,33,35 The last opportunity for counseling is 
the container label and accompanying print materials (container label, 
patient package inserts, consumer medication information, Medication 
Guides), which have been found to be long, complex, and written at a 
level too difficult for a majority of patients, regardless of literacy level, to 
comprehend and use.38,42-46 

Without accurate and available formal sources of information, indi-
viduals may seek out informal sources to learn about their medicines. 
Informal sources might include social networks (family, informal care-
givers, friends), the internet and other reference materials. No assurances 
can be made to the quality, accuracy, or readability of the information 
provided within these sources, as their content is not regulated.41,42,47-49 

Health Literacy and Medication Safety 

Numerous studies have found limited health literacy to be signif-
icantly associated with a poorer understanding of medication names,  

CMI = Consumer Medication Information; PPI = Patient Package Insert 

C-2

FIGURE 2 Sources of patient medication information.
NOTE: CMI = Consumer Medication Information; PPI = Patient Package Insert. 
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indications, and instructions.50-59 More recently, health literacy skills have 
been linked to requisite knowledge necessary for adherence to treatment 
regimens.22,23,60 Recently, health literacy was specifically identified within 
a seminal report released by the National Council for Patient Information 
and Education (NCPIE).61 The report refers to health literacy as a national 
concern with regard to patient understanding, safe use, and proper adher-
ence to medication regimens.61 

A current and well-publicized body of research has focused on the 
ability of patients to read, understand, and demonstrate instructions on 
prescription medication container labels.22,23 This line of inquiry has also 
been supported by parallel work in human factors research, which has 
more broadly investigated similar measures, mostly among the elderly.62-68 
Davis et al. conducted a multi-site study among adults receiving primary 
care at community health centers and found a high prevalence of patients, 
especially those with limited literacy, misunderstanding seemingly simple 
dose instructions provided on the primary label of medication contain-
ers.22 In this study, 46% of adults misunderstood at least one prescription 
container label they encountered. The problem extends to the auxiliary 
sticker labels that provide accompanying warnings and instructions for 
use of the medicine (see Figure 2).23,60 Other studies demonstrated that 
over half (53%) of patients, especially those with limited literacy, had dif-
ficulty interpreting text and icons commonly used on auxiliary warning 
instructions.23 

Beyond the container label, another recent study also found accompa-
nying medication information materials that provide indications for use 
and precautions are not useful for most patients, particularly those with 
limited health literacy.46 This includes consumer Medication Guides that 
are required by the FDA to accompany certain prescribed medicines that 
have been identified as having serious public health concerns.69-75 Patients 
with limited health literacy were significantly more likely to report not 
having reviewed these materials. These findings are supported by earlier 
research studies that suggested consumer medication materials are too 
difficult for many patients to read.76-77 As a result, the patient information 
leaflets that accompany many prescription medications may be ignored. 

Patients with limited health literacy may possess less knowledge of 
how to take their medicines not only as a result of difficulty with medicine 
labeling, but due to more limited interactions with health care providers 
and use of fewer alternative sources of informational support (i.e., inter-
net, reference guides).78 Prior research found patients with limited literacy 
skills to be more likely to report their physician as their sole source of 
health information, including for medicines taken for a chronic disease. 
Individuals with limited literacy are also less likely to seek out informa-
tion or ask for clarification during medical encounters as a result of feel-
ings of shame and concern over stigma for their poor reading ability.79-81 
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A Broken System 

The problems associated with prescription container labeling are 
ultimately the result of an apparent lack of standards and regulatory 
oversight. This results in patients receiving medications with highly vari-
able labels, which they frequently do not understand. This is an issue of 
patient safety and successful therapeutic outcomes. Current drug pre-
scribing and dispensing practices allow for variability in container labels. 
A lack of integration among the existing health information systems that 
support an increasing number of prescribers and the majority of dispens-
ing pharmacies also adds to labeling difficulties. 

The Prescriber 

The container label offers perhaps the only written documentation of 
dosage/usage instructions for the patient, which are imparted through the 
physician’s prescription. In most pharmacies today, whatever the physi-
cian writes is what is transcribed onto the container label. Although there 
may be a finite number of ways a prescription can be written, the same 
dose and frequency schedule for a prescribed drug may be written in sev-
eral different ways (i.e., every twelve hours, twice daily, in the morning 
and evening, at 8 am and 5 pm, etc.). Physicians also use a variety of Latin 
abbreviations to identify drug dose and frequency, rendering the prescrip-
tion uninterpretable to most patients. This becomes especially problematic 
as many patients, especially the elderly, may have more than one health 
care provider prescribing medicine. It is unclear if physicians and other 
prescribing health care providers receive adequate training in writing 
prescriptions. Although electronic prescribing offers options for enhanced 
safety, it is still necessary to determine what physician prescribing nota-
tions optimize patients‘ safe and effective use of their medications. 

The Dispensing Pharmacy 

The contents of labels are also highly variable depending on which 
pharmacy a patient selects. In a recent study, data were gathered from 
identically written prescriptions filled for four commonly prescribed drugs 
(atorvastatin, alendronate, trimethoprim-sulfamethoxazole, ibuprofen) in 
6 different pharmacies (2 chains, 2 independents, and 2 grocery stores) in 
4 diverse cities.82 Evaluation of the format of labels on filled prescriptions 
suggests that labels are not designed to optimize patient understanding 
of medication administration directions or warnings. The largest item on 
nearly all of the labels was the pharmacy logo. The average font size was 
also largest for the pharmacy logo, followed by medication instructions, 
and drug name. Auxiliary instruction and warning stickers averaged a 
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much smaller font size (6.5 point), too small for many older patients to 
see without magnification. 

Additionally, the label items that were emphasized were useful to 
identify the pharmacy and to enhance the practice of the pharmacist, 
but not to help patients safely and appropriately administer medication. 
Typographic cues (bolding, highlighting, use of color), recommended by 
health literacy experts to draw attention to important text, were more 
commonly used for the pharmacy name or logo and other items related 
to the pharmacy (prescription number, refill status, and quantity). Rather 
than emphasizing the information patients need to take their medications 
safely and appropriately, current label design focuses on pharmacy brand 
recognition and assisting the pharmacist.  

Substantial variability was also seen in the content of the labels, espe-
cially in whether or not warning/instruction stickers were used. In the 
reported study, between 8% and 25% of containers did not include any 
warning or instruction stickers. Among those that did, the variability in 
the content of the stickers was alarming. For the medications filled at each 
pharmacy, few warnings or instructions were present on more than half 
of the labels purchased. Among atorvastatin labels, only 42% included a 
warning about pregnancy, and less than 20% included directions about 
taking with food, taking with water, following directions precisely, and 
checking with a physician before starting other medications. 58% of alen-
dronate containers included stickers instructing the patient not to lie 
down for 30 minutes after taking. Other warnings concerning important 
drug interactions and swallowing the drug whole were present on less 
than a third of labels. Ibuprofen containers had a broad range of warn-
ings, but no single warning was consistently included on more than half 
of labels. Findings from this study suggest there is high variability in the 
format and content of container labels across dispensing pharmacies. 
More importantly, very few labels are currently designed to optimize 
appropriate and safe prescription medication use. 

Variability also extends to how pharmacies translate physician medi-
cation instructions. In a follow-up study, researchers investigated how 
dosage instructions, written with common Latin abbreviations, were 
interpreted by various pharmacies.40 Considerable differences were noted 
(see Table 2). Among the 85 labels evaluated, dose frequency was omitted 
on 6% of instructions (“Take 1 tablet for cholesterol”).40 Administration 
timing was explicitly stated on only 2% of instructions (“in the morning”). 
All four prescriptions noted earlier were written with an indication, yet 
pharmacies transcribed this onto 38% of labels. The prescription for alen-
dronate stated to not lie down for at least 30 minutes after taking; this 
was transcribed with 50% of instructions. A total of 27% of the translated 
instructions had a Lexile reading grade level above a high school level.23 
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Health Information Technology 

Tremendous advances have been made in the use of health infor-
mation systems that support the prescribing and dispensing of medica-
tion. The 2006 IOM report, The Future of Drug Safety, directs attention to 
e‑prescribing and the importance of health technologies for surveillance 
of errors and events but also to rapidly communicate risk information.83 
As more medical practices are incorporating electronic health records, 
many of these systems are now setting standard “sig” messages for pre-
scribing medications for efficiency and patient safety purposes.84 At the 
point of dispensing, pharmacy systems also have been using information 
systems to support drug labeling. This includes default standards for 
translating prescriber instructions and including auxiliary warnings, with 

TABLE 2  Physician-Written Prescriptions and Pharmacy 
Interpretations

Prescription Examples of Pharmacy “Sig” Interpretations 

Lipitor 10 mg tabs 
Take one tab QD 
Dispense #30 
Indication: for high 

cholesterol 
No refills 

“Take one tablet daily.” 
“Take 1 tablet by mouth for high cholesterol.” 
“Take one (1) tablet(s) by mouth once a day.”
“Take one tablet by mouth every day for high 

cholesterol.” 

Fosamax 5 mg tabs 
Take one tab QD 
Dispense #30 
Indication: osteoporosis 

prevention 
Do not lie down for at least 

30 minutes 

“Take 1 tablet by mouth daily.”
“Take one tablet by mouth every day for osteoporosis 

prevention. Do not lie down for at least 30 minutes 
after taking.”

“Take 1 tablet every day, 30 minutes before breakfast 
with a glass of water. Do not lie down.”

“Take one tablet every day.” 

Bactrim DS tabs 
Take one tab BID 
Dispense #6 
Indication: UTI 
No refills 

“Take one tablet by mouth twice daily for UTI.”
“Take one tablet by mouth twice daily for urinary 

tract infection.”
“Take 1 tablet by mouth 2 times a day.”
“Take 1 tablet twice daily for 3 days.” 

Ibuprofen 200 mg tabs 
Take 1-2 tabs TID PRN pain 
Dispense #30 
No refills 

“Take 1 to 2 tablets by mouth as needed for pain.”
“Take 1 to 2 tablets by mouth three times daily as 

needed for pain.” 
“Take 1 to 2 tablets by mouth as needed for pain  

** Not to exceed 4 times a day.”
“Take 1 to 2 tablets 3 times a day as needed for pain.” 
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set parameters for label content and format.85,86 Currently, the Agency 
for Healthcare Research and Quality (AHRQ), Center for Medicare and 
Medicaid Studies (CMS), and National Coalition for Prescription Drug Pro-
grams have been working to develop a finite list of standard, codified “sig” 
lines to improve care and efficiency specifically for electronic prescribing 
practices.87 A major problem that has been recognized by these organiza-
tions is the discordance between the uniform practices being developed 
through electronic health records at the point of prescribing and those 
systems in place within a majority of pharmacies in the U.S. Linking the 
technology on both sides to ease communication and avoiding a need for 
interpretation at dispensing will be an essential goal for achieving a truly 
standard, integrated system of patient medication information. 

A Brief History of Drug Labeling 

The looming problem of prescription drug container labeling is best 
appreciated after having a basic understanding of the relevant historical 
events leading up to the present circumstances. Since the formal establish-
ment of the modern Food and Drug Administration (FDA) as a regula-
tory agency in 1906, four recurring themes related to drug labeling are 
apparent. First, oversight of drug labeling has always been a focus of 
the FDA, and the agency’s role has gradually evolved with expanding 
regulatory power. Second, labeling for prescription-only medicines, in 
particular, is based on the assumption that physicians and other prescrib-
ers adequately communicate medication instructions to patients. Third, 
FDA-issued requirements for prescription drug container labeling prac-
tices are exceptionally vague. Finally, container labels for prescription-
only medicines are primarily governed at the state level, and most states 
offer minimal guidance. 

Early Attention to Drug Labeling

Instructional labels attached to vials containing the various medicines 
available have been in existence for centuries. Prior to the turn of the 20th 
century, drug container labels were designed for physician-pharmacist 
communication; they contained minimal content typically written in Latin 
abbreviations.88 The United States Pharmacopeia (USP) was formed in 
1820 to create a system of standards that would ensure quality control 
and drug safety. At that time, only 217 drugs met the criteria for inclusion 
as “most fully established and fully understood.”89 With the few possible 
exceptions of certain state regulations, there were no laws in place govern-
ing what could or could not be stated on the container label.88 The Pure 
Food and Drugs Act of 1906 was the beginning of many federal legisla-



Copyright © National Academy of Sciences. All rights reserved.

Standardizing Medication Labels: Confusing Patients Less, Workshop Summary
http://www.nap.edu/catalog/12077.html

84	S tandardizing medication labels

tive responses to promote accurate and safe practices in the labeling and 
marketing of drugs. 

The federal government response was warranted by an increasing 
incidence of consumer reports and investigations of patent or “quack” 
medicines. Many widely-used products were ineffective, addictive, or 
even lethal.88 This new law focused on the regulation of product label-
ing rather than pre-market approval. The passage of the Pure Food and 
Drugs Act marked the beginning of the modern era of the FDA, and with 
this legislation came the beginning of a limited set of federal labeling 
standards. Specifically, drugs defined with standards of strength, quality 
and purity in the USP could not be sold in any other condition unless the 
variations from the standards were plainly stated on the label.88 The new 
law required the contents and quantity of food and drug products be 
clearly identified on the label attached to the container or package. Drug 

Dr. King’s New Discovery was 
promoted as a major advance in 
science, in this case as a life-saving 
treatment. Yet it offered no ingredient 
disclosure.  (Photo, FDA History Office)
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labels could not be false or misleading, and the presence and amount of 
eleven dangerous ingredients, including alcohol, heroin, and cocaine, had 
to be listed on the label.88 

What follows throughout the early decades of the 20th century is a 
pattern of extending federal regulatory oversight for drugs, with two dis-
tinct classifications now emerging: over-the-counter and prescription-only. 
This was primarily driven by a growing number of cases of unintentional 
drug addiction and harm. The Harrison Narcotics Act of 1914 required 
pharmacies to be licensed (at a cost) to dispense narcotics, and for these 
drugs to require a physician prescription.90 Prior to this time, pharmacists 
usually followed physician recommendations and any pertinent state 
laws concerning dispensing practices. Problems began to emerge when 
physicians complained about the ability of pharmacists to dispense refills 
to patients for prescribed medicines without the authorization of the phy-
sician. The Harrison Act initiated the early distinction in federal statutes 
between the modern classifications of prescription and over-the-counter 
medicines, but only for a distinct class of drugs. 

With growing concern over a new class of sulfa drugs among other 
new therapeutic agents, the Food, Drug, and Cosmetics Act of 1938 
(FDCA) further grounded the FDA as an agent of public health, deem-
ing many more new drugs too much of a hazard for self-medication and 
requiring a physician‘s prescription for use.90 New labeling requirements 
were issued with the FDCA, requiring drug labels to explicitly state to 
consumers all ingredients, adequate directions for use, and to include 
warnings of potential dangers if not administered appropriately. With 
the new law, manufacturers had to submit a “New Drug Application” 
(NDA) before the drug would be approved by the FDA. The NDA had 
to include information about the drug and its safety, along with prescrib-
ing information. If a medicine had a narrow therapeutic margin with 
apparent risks, making it difficult to detail adequate instructions for safe 
use, the FDA‘s regulations required the drug label to include a statement 
restricting access by mandating that the drug be dispensed only through 
a physician’s prescription. Specifically the following statement was to 
be included on the label: “To be used only by or on the prescription of a 
physician.”90 This is referred to as the prescription legend, which is still 
required on prescription medicine container labels to this day (although 
this statement was shortened to “Rx Only” in 2000). 

Within two months of the passage of the FDCA, the FDA began to 
identify drugs such as the sulfas that could not be labeled for safe use 
directly by the patient—they would require a prescription from a physi-
cian. Labeling manufacturers were increasingly recognized as a serious 
problem. Drugs that were viewed as safe for over-the-counter use were 
marketed as prescription-only to avoid liability in the container/package 
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labeling requirements for detailed instructions for use and safety warn-
ings.90 Laws remained unclear for prescription labeling, specifically, as the 
FDA assumed that physicians and pharmacists were orally communicat-
ing necessary usage directions and warnings to patients for prescribed 
medicines. Hence, less attention was given to the labeling on prescription 
drug containers or any accompanying marketing literature provided by 
the manufacturer. In addition, variable refill restrictions made it still pos-
sible for an individual to continue a prescription medicine, and manufac-
turers advertised directly to consumers to recommend their product to 
friends.90 To confuse matters more, different manufacturers of the same 
drug often would take contradictory approaches to marketing their medi-
cine to patients. One label might state the drug was for prescription use 
only, while another would be promoted for over-the-counter sale. 

The Durham-Humphrey Amendment of 1951 helped put an end to 
some of the consumer confusion left in the wake of the FDCA, by com-
piling a list of medicines of the day that should be dispensed only with 
a physician‘s prescription.90 The Amendment also established a broad 
outline for what constituted a prescription drug, as those medicines that 
were 1) habit forming, 2) toxic thereby requiring physician supervision, or 

An early permutation of a prescription 
legend.  (Photo, FDA history office) 
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3) new drugs approved by the FDA with safety precautions.90 Refills were 
addressed and these required physician authorization in the Durham-
Humphrey Amendment, along the regulatory assumption of the FDA. 
Over-the-counter medicines were required to have adequate label instruc-
tions and warnings to instill safe use by the consumer, without physi-
cian consultation. However, this was not necessary for prescription-only 
drugs, as again it was expected access required physician consultation 
and information would be delivered verbally at that time. Interestingly, 
the Durham-Humphrey Amendment still left the ultimate determination 
of whether a drug would be prescription or over-the-counter to the drug 
manufacturer‘s discretion.90 

The practice by some pharmacists of 
refilling prescriptions without the 
prescriber’s authorization, particularly for 
dangerous drugs such as barbiturates 
and amphetamines, lead to the Durham-
Humphrey Amendment to the 1938 Act. 
(Photo, FDA history office) 

C-5
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Beyond the Bottle: The Learned Intermediary 

In 1966, a pharmaceutical liability suit, Sterling Drug Inc. v. Cornish, 
established the physician as the “learned intermediary” with responsi-
bility to communicate drug warnings passed on by the manufacturer to 
patients.91 According to the learned intermediary doctrine, a prescription 
drug manufacturer fulfills its legal duty to warn a patient by adequately 
warning the prescribing physician. Of note, the duty to warn only the 
physician (and not the patient) is an exception to the general rule of law 
that adequate warning must reach the ultimate consumer in order for the 
manufacturer to avoid product liability in the case of harm. As the num-
ber of drugs labeled prescription only increased, manufacturers continued 
to maintain autonomy over labeling practices for these drugs. With the 
physician as learned intermediary, it was not viewed as necessary for 
prescription medicine labels to meet what constituted adequate written 
instructions and warnings for patients, as required under the FDCA. 

With an increasingly litigious climate and society demanding more 
public disclosure, the need for consumer-directed prescription drug infor-
mation was recognized. The Fair Packaging and Labeling Act of 1966 
continued the FDA legacy of demanding honest and informative product 
labeling from the manufacturers themselves.92 In line with a much earlier 
1948 Supreme Court ruling in Kordel v. United States that stated supple-
mentary materials not physically attached to the drug container could still 
be viewed as part of the product label, the Fair Packaging and Labeling 
Act mandated the inclusion of patient-directed package inserts written 
in lay language for all prescription drugs. This was to give patients more 
detailed instructions and warnings about a prescribed drug‘s risks and 
benefits, in light of container label space limitations. By the end of 1968, 
the first “patient package insert,” or accompanying drug information 
sheet was issued for the asthma inhalant isoproterenol.93 Not until 1970 
with the issuance of a package insert for oral contraceptives did this 
requirement draw public attention.88 

In 1979, the FDA attempted to require drug manufacturers to cre-
ate patient package inserts for all prescription drugs. The FDA quickly 
revoked this regulation in 1981 after receiving criticism for the program by 
industry and health care provider organizations. In its place, drug manu-
facturers made a good faith agreement to “self-regulate” the industry, 
and generate “consumer medication information“ (CMI) to be distributed 
with prescription medicines. In 1995, the Medication Guides program was 
unveiled at the FDA, which required the industry to generate yet another 
patient information form, for certain prescription drugs deemed to be of 
“serious public health concern.”88 Medication Guides are similar to the 
earlier patient package inserts, and are now the only consumer-directed 
materials for prescription drugs with explicit standards in place for their 
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development, and to which the FDA still maintains regulatory oversight. 
Since 1995, more than 50 prescription medications and/or drug classes 
have been required to include Medication Guides. With the onset of this 
program, the definition of drug labeling had now expanded to include the 
container label, package insert, consumer medication information, and 
Medication Guide. The prescribing information, or “prescriber’s insert,” 
that has been required by law since 1938 for prescription-only medicines, 
is technically part of the label but is directed to the physician rather than 
the patient. 

In 1997, The Keystone Dialogue, initiated by the Department of Health 
and Human Services and including the FDA, pharmacist associations, 
and the National Association of Boards of Pharmacy, was charged with 
developing an action plan for improving drug labeling. Recommenda-
tions targeted improvements in the reading ease of consumer medication 
information in order for these print materials to be accessible and use-
ful. The published report called for consumer medication information to 
be written at a sixth to eighth grade level and for improved format and 
organization.75 These were recommendations only, as a review of FDA-
approved materials a decade later found little improvement in the quality 
of patient information. 

The most recent labeling effort by the FDA to ensure patient under-
standing of appropriate prescription drug use was the June 30, 2006 revi-
sion of 21 CFR 201.56 and 201.57, “Requirements on Content and Format 
of Labeling for Human Prescription Drug and Biological Products.” While 
the new law had the patient in mind, its provisions reflect the powerful 
role of the learned intermediary in providing essential information to the 
ultimate medication consumer. Revisions specifically targeted modifica-
tions to the prescriber‘s insert label directed to physicians. According to 
the new law, all inserts must contain a Highlights section summarizing 
drug benefits and risks, as well as a table of contents. Another new sec-
tion, Patient Counseling Information, is also now included in inserts to 
help summarize for physicians what information about a particular drug 
should be conveyed to patients. This was the first change to the package 
insert in 25 years. However, the package insert is aimed at educating phy-
sicians rather than patients, and these changes will likely offer little relief 
to patients when they pick up their prescriptions at the pharmacy.94 

The Modern Drug Container Label: Contents and Oversight 

Under 21 CFR 201 of the FDCA, the FDA now requires the following 
information be present on the prescription drug container label: drug 
name, pharmacy name and address, serial/lot number of the prescrip-
tion, prescribing physician name, patient name, and instructions for use. 
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State boards of pharmacy may impart their own additional standards for 
container label content and format. To date, only minimal regulations 
have been added by states, although enough to require national pharmacy 
chains to generate 31 different label styles across the 50 states. 

Without explicit FDA regulatory guidance, it still remains unclear 
what constitutes “adequate” label instructions and warnings according to 
the FDCA for the more than 13,000 FDA-approved prescription medicines 
in use today. With the recent dominance of direct-to-consumer advertising 
and the 1999 ruling in Perez v. Wyeth Laboratories, Inc., the pharmaceuti-
cal industry has had to assume greater liability to directly warn consum-
ers, beyond the learned intermediary, of any potential risks associated 
with using a particular medicine.91 Such risks have usually been conveyed 
through the prescriber’s insert (for providers) and CMI (for patients), and 
not directly on the container label, due to space issues. 

With limited space on the primary container labels which detail 
dosage/use instructions, auxiliary “warning” stickers had been included 
with bottles as early as the late 1950s. These secondary container labels 
provided special instructions and precautions, often given orally to 
patients by the pharmacist, to support safe patient administration. How-
ever, no regulations have existed regarding the use of these auxiliary 
stickers either. Despite the potential value of these stickers, the accuracy 
of the specific instructional and/or precautionary messages has not been 
confirmed through any systematic process derived in pharmacological 
evidence. 

Setting Standards:  
An Evidence-Based Drug Container Label

While limited, there is evidence available to detail “best practices” 
for improving dosage/usage instructions written by the prescribing phy-
sician, and the format and content of prescription medication container 
labels designed by the dispensing pharmacy.95 Perhaps most importantly, 
the use of standard and more explicit dosage/usage instructions can 
improve patients’ functional understanding of how and when to take a 
medicine (i.e., take two tablets by mouth twice daily vs. take 4 tablets a 
day vs. take 2 tablets in the morning, and take 2 tablets in the evening).22 
Shrank and colleagues summarized known evidence for best practices in 
labeling format and content, such as: increasing font size, using clear and 
simple language, using headers, and placing a more appropriate empha-
sis on organizing label content around what is most important for patients 
(i.e., drug name, dose, dosage/usage instructions, patient name, doctor 
name, quantity, refill information) instead of the provider content (i.e., 
pharmacy name/logo, phone number, national drug code number).95 
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The field of health literacy also offers appropriate recommendations 
on how best to present print medication information to lower literate 
audiences. For instance, sans serif font should be used, avoidance of all 
capital letters for words and phrases, and using numbers instead of the 
text equivalent (i.e., 2 instead of “two”).22,95 When possible, text should 
be as large as 12 point font to display patient dosage/usage instructions. 
Icons for drug warnings have previously been found to be confusing for 
many older patients and those with limited literacy skills, and should be 
minimized in practice. A complete list of evidence-based, recommended 
standards for format, content, and instruction is detailed in Table 3. 

TABLE 3  Description of Standards for an Enhanced Rx Container 
Label

Proposed Standard Description 

1. Use explicit text 
to describe dosage/
interval in instructions. 

Dosage/usage instructions must clearly separate dose 
from interval, and provide the explicit frequency of the 
drug (i.e. “take 4 tablets each day. Take 2 tablets in the 
morning, and 2 tablets in the evening“ vs. “take two 
tablets by mouth twice daily“). These explicit dose/use 
instructions will be standardized by the pharmacy to 
avoid physician variability for the same dose frequency. 

2. Use a universal 
medication schedule 
(UMS) to convey and 
simplify dosage/use 
instructions. 

A universal medication schedule (“UMS“) can help 
patients identify and support the explicit text dosage/
usage instructions, following a familiar format to cue 
patients (i.e. a pill organizer external aid; with standard 
intervals for taking medicines: breakfast, lunch, dinner, 
bedtime). 

3. Organize label in 
a patient-centered 
manner. 

Patient-directed information must be organized in a 
way that best reflects how most patients seek out and 
understand medicine instructions. Patient-directed content 
will be at the top of the label, while provider-directed 
content will be placed at the bottom of the label. Drug 
name and specific dosage/usage instructions will be 
placed in greatest prominence. 

4. Include distinguish-
able front and back 
sides to the label. 

The Rx container label should have two distinct sides— 
a front (primary) and back (auxiliary) side on the bottle. 
The primary label will contain patient information (drug 
name, dose, dosage/usage instructions, patient name, 
doctor name, quantity, refill information) and provider 
content (pharmacy name/logo, phone number, national 
drug code #). The back should contain all appropriate 
warning and instruction messages and icons, supplanting 
the use of stickers. 

continued
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Proposed Standard Description 

5. When possible, 
include indication for 
use. 

While Rx approval status and confidentiality may limit 
inclusion of indications for use, prior studies suggest this 
is very helpful to patients. 

6. Simplify language, 
avoiding unfamiliar 
words/medical jargon. 

Language on the label, will avoid the use of unclarified 
medical jargon, and common terms and sentences will be 
used only. While readability formulas and software are 
not recommended for short excerpts of text such as what 
is included on Rx labels, the principles established by 
the Suitability Assessment of Materials by Doak, Doak, 
and Root for maintaining simple language can guide the 
simplification process. Feedback should also be sought 
from consumers. 

7. Improve typography, 
use larger, sans serif 
font. 

A standard for minimum font size (12 pt) will be set for 
patient name, drug name, and specific dosage-usage 
instructions (both in text and in matrix). Health literacy 
and adult education researchers recommend the use 
of Sans-Serif font (i.e. Arial) to more clearly present 
print text information to new adult learners. Patient 
information on front and back labels will be 12 pt font. 
Use of all capital letters should be avoided; the first letter 
of words in text will be capitalized only. 

8. When applicable, use 
numeric vs. alphabet 
characters. 

Our recent research efforts (see Section C), and a prior 
study, provide evidence that presenting numbers instead 
of the text equivalent (i.e. 2 vs. two) was more helpful to 
patients for understanding and more rapidly processing 
dosage/usage instructions. 

9. Use typographic 
cues (bolding and 
highlighting) for patient 
content only. 

Bolding and highlighting will be used for patient-
centered information only. Drug name and dose will be 
highlighted, dosage/usage instructions bolded. 

10. Use horizontal text 
only. 

Several national pharmacy chains place text for warning 
and instruction messages vertical to the Rx label; 
requiring the patient to turn the bottle to read. This may 
create further difficulty among older adults. Only include 
horizontal text on the label. 

11. Use a standard icon 
system for signaling 
and organizing 
auxiliary warnings and 
instructions. 

Work towards a standard set of icons, or consider a 
single icon to flag patients that a warning exists for the 
prescribed medicine. Warnings will use 12 point font. 

TABLE 3  Continued
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Current FDA Over-The-Counter (OTC) product labeling standards 
may provide additional guidance to future strategies to be taken with 
prescription medications. OTC products, such as “Drug Facts,” have 
already been developed with health literacy considerations in mind, uti-
lize a standard format, and have been marketed to the public, increasing 
their familiarity and usability. While not all OTC labeling standards are 
applicable for prescription medicines, patients would likely benefit from 
a more familiar and consistent format, especially if this could extend to 
dosage/usage instructions. 

Specific Report Findings 

Ideally, medication labeling should be viewed as a system of infor-
mation, with key components communicated to the prescriber, the dis-
penser, and ultimately to patients. The work of this group has used the 
lens of health literacy to target patients’ critical need for clear and concise 
prescription medication instructions to support safe and effective use. 
Based on the evidence and potential impact for reducing confusion that 
may lead to medication error, standardization of the container label’s 
content and format, including dosage instructions, is proposed as a pri-
mary evidence-based finding that the committee viewed as necessary for 
resolving the current prescription labeling problem. It is anticipated that 
several measures will be required to address the development of low 
literacy-appropriate patient information leaflets and Medication Guides, 
and provider education and training programs to increase medication 
counseling and best practices for writing prescriptions. 

The findings of this report support the exploration into a standard 
label format that may potentially include set key intervals (i.e., morning, 
noon, evening, bedtime) that can most precisely identify dose frequency. 
Currently, preliminary research activities are under way by members of 
the committee to investigate the efficacy of a matrix visual aid on the 
container label to improve patient comprehension of dosage instructions. 
However, before this or any other standards can be recommended, per-
spectives from pharmacology, pharmacy and from prescribing clinicians 
should be sought. More research is needed to support future actions to be 
taken with regard to prescription medication labeling, and all modifica-
tions to the existing labeling format should be properly evaluated. 

The Committee concluded with the following findings: 

1. 	� Inadequate patient understanding of prescription medication instruc-
tions and warnings is prevalent and a significant safety concern. 
Health literacy research has highlighted the high prevalence of 
patient misunderstanding of dosage instructions and auxiliary warn-
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ings placed on Rx container labels. The elderly, those with limited 
literacy, and individuals managing multiple medication regimens are 
at greater risk for misinterpreting prescription instructions. 

2. 	� Lack of universal standards and regulations for medication labeling is 
a “root cause” for medication error. More than a third of all reported 
adverse drug events occur in ambulatory care settings, where patients 
primarily assume quality control over prescription medication admin-
istration. Patient misuse is a common occurrence, and the clarity and 
complexity of medication dose/use instructions varies greatly by 
dispensing pharmacy. State and federal agencies involved in con-
sumer medication information and labeling are not united in efforts 
to provide regulatory guidance. 

3. 	� An evidence-based set of practices should guide all label content and 
format. A major problem for prescription drug labeling relates to con-
tent inclusion. Efforts need to be directed at minimizing information 
placed on the label container, particularly auxiliary instructions sup-
porting the safe use of the product. Only warnings and instructions 
that are supported by pharmacological evidence, or that are otherwise 
thought to significantly aid the patient in self-administration should 
be placed on the label. If a warning or instruction message is to be 
recommended for a specified drug to be on the container label, then it 
should be required. This would limit the existing variability between 
and within pharmacies. 

4. 	� Instructions for use on the container label are especially important for 
patients and should be written in the most clear, concise manner. Lan-
guage should be standardized to improve patient understanding for 
safe and effective use. Variability and confusion regarding prescrip-
tion drug label dosage/usage instructions is especially problematic. 
While auxiliary warning and instructions may vary by pharmacy, the 
actual instructions for dosage and use for a medicine will often vary 
by prescribing physician. Explicit instructions that segregate dose 
(number of pills to be taken at one time) from frequency (number of 
times per day) are more helpful to patients. Standardized, evidence-
based dosage/usage instructions with limited variability would pro-
vide patients with more useful information, and offer improved drug 
safety for patients. A universal medication schedule would further 
simplify medication-taking behavior. 

5. 	� Drug labeling should be viewed as an integrated system of patient 
information. Improvements are needed beyond the container label, 
and other sources of consumer medication information should be 
targeted. Consumer-directed materials that accompany the pill bot-
tle container currently do not meet acceptable standards set for the 
design of health information for patients with limited literacy skills. 
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Medication Guides, patient information leaflets, and other supple-
mentary sources of medication information should follow the same 
patient-oriented schema for presenting content as the container label, 
and be simplified following current health literacy principles. Patients 
need to be involved in the re-design of these materials, and consider-
ations of re-design should focus on all the components of the label as 
a system of information. 

6. 	� Health care providers are not adequately communicating to patients, 
either orally or in print, for prescribed medicines. More training is 
needed to promote best practices for writing prescriptions and coun-
seling patients. Physicians, nurses, physician assistants and pharma-
cists have previously been reported as missing opportunities to ade-
quately counsel patients on how to administer prescribed regimens. 
While recent FDA actions mandate content in the package insert to aid 
providers on what to convey to patients about specified medicines, 
additional training and quality improvement efforts are needed to 
ensure the occurrence of these practices.

7. 	� Research support is necessary to advance the science of drug label-
ing and identify “best practices” for patient medication information. 
Ultimately, funds should be allocated to support research that can 
systematically review the scientific evidence and detail the neces-
sary content for inclusion on prescription container warning labels 
and supplementary patient medication information materials. Like-
wise, health services and human factors research is needed to test 
new labeling strategies that incorporate known “best practices” and 
determine whether the changes can improve patient understanding, 
behaviors, and even health outcomes.

Conclusion

The ACPF Medication Labeling Technical Advisory Board has pro-
posed several changes for prescription drug labeling, perhaps most 
notable being that dosage/usage instructions on the container label be 
a critical and primary focus for establishing clear standards. The impor-
tance of the container label should be reiterated as the most tangible and 
repeatedly used source of prescription drug instructions for use. In fact, 
it may be the “last line” of informational support on how and when to 
take a prescribed medicine. The Advisory Board agreed that prescription 
medication labeling should be viewed as a system of information, and 
additional efforts must also seek to standardize and improve labeling 
beyond the primary prescription container label. 

It is anticipated that this report will engage policymakers, research-
ers, and clinicians to work toward an integrated and standard system 
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of patient medication information. The IOM report Preventing Medica-
tion Errors issued a call to action to improve patient-directed medication 
information, including labeling and provider-patient communication. To 
go one step beyond the report, an agenda should be detailed that targets 
the prescription drug container label, and then works to integrate other 
formal information sources. Lessons from both the field of health literacy 
and human factors design should be observed. Above all, lessons from 
the field of health literacy underscore the need for this work to be done 
with patients as partners in the process, ensuring the best deliverables 
possible. 
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