
Understanding drug risk perceptions is a pre-
requisite for designing better communication
materials for patients and the public and, ulti-
mately, for ensuring the safe and effective use of
pharmaceutical products. The present survey of
US residents replicates and extends earlier sur-
veys in Sweden and Canada that were designed
to describe the public’s perceptions of risk and
benefit from the use of various kinds of prescrip-
tion drugs. The results were quite similar to
those found in Sweden and Canada more than a
decade ago. Prescription medicines were per-
ceived to be high in benefit and low in risk. The
only exceptions were sleeping pills, antidepres-
sants, and diet drugs. Causes of adverse side ef-
fects tended to be attributed more to patient
sensitivity or actions by the physician than to
improper manufacturing, testing, or regulation.
Reactions to a drug crisis scenario and the im-

portance of additional information in influenc-
ing the reactions are also reported. Specifically,
information that a drug had fewer side effects
than similar drugs was most influential on re-
spondents’ reactions; information that the gov-
ernment was collecting more information was
least influential. The present survey also indi-
cated demographic differences in perceptions,
with nonwhite respondents demonstrating high-
er perceptions of risk than whites for most items,
as well as higher perceptions of benefit for spe-
cific items. Finally, the results enabled charac-
terizations of persons who avoid taking medi-
cines prescribed for their medical conditions:
Respondents who completely avoid their medi-
cines tend to be more malleable with respect to
information on the benefits and risks of drugs
relative to respondents who do not completely
avoid their medicines.
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I N T R O D U C T I O N
Knowledge of risk perceptions has been demon-

strated to be vitally important in understanding

how individuals and societies manage the risks

of daily life. In medicine, perceptions of the

risks and benefits associated with drugs are like-

ly to influence patients’ treatment choices, their

compliance with treatment regimens, their

views on the acceptability of adverse reactions

and the drugs that cause them, and their atti-

tudes toward government regulation of drugs.

Understanding perceptions is a prerequisite for

designing better communication materials for

patients and the public and, ultimately, for en-

suring the safe and effective use of pharmaceu-

tical products.

During the period 1987–1991, national sur-

veys in Sweden and Canada examined public at-

titudes and perceptions regarding prescription

drugs (1,2). The present survey of US residents

replicates and extends the earlier surveys. These

studies (past and current) aimed to meet the fol-

lowing objectives:

• Describe precisely and quantitatively the public’s

perceptions of risk and benefit from the use of var-

ious kinds of prescription drugs.

• Place perceptions of prescription drugs within a

broader context of perceptions regarding many

other activities (eg, driving, smoking) and tech-

nologies (eg, air travel, pesticides), including other

medical technologies (eg, x-rays, surgery).

• Provide baseline data that will allow the impact of

new drug problems and controversies to be moni-

tored and allow trends in relevant attitudes and

perceptions to be followed over time.

• Provide data that will enhance understanding of

how to inform patients more effectively about the

risks and benefits of medicines.

Over the past decade, much has changed in

the sociopolitical realm as well as in the science

and technology of drug manufacture and deliv-

ery. The present survey examined public views

toward medicines in light of these changes. It is
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also important to note that the earlier studies

were conducted outside the United States. The

current survey provides American data compa-

rable to the Swedish and Canadian studies.

D E S I G N  A N D  A D M I N I S T R A T I O N  O F
T H E  S U R V E Y
The survey was diverse in both content and

methodology. It began by eliciting associations

to the term prescription drugs. Next came general

questions about attitudes and perceptions, fol-

lowed by questions about personal use of phar-

maceutical products. A rating task then elicited

quantitative judgments of risk, benefits, and

other characteristics found to be important in

previous studies of risk perception. Additional

questions asked about trust, stigma, worldviews,

and demographic characteristics. The survey

was conducted by Knowledge Networks with a

nationally representative sample of respondents

who were presented with the questions over a

specially designed Internet system.

SURVEY DESIGN

Section 1: Word Associations to Prescription
Drugs. The first task asked respondents to read

the words “prescription drugs,” which appeared

six times on the screen. Each time they read

these words, they were instructed to type the

first thought or association that came to their

minds. This technique, called the method of

continued associations, has been shown by Sza-

lay and Deese (3) to be a sensitive indicator of

the imagery and meaning associated with peo-

ple’s mental representations for a wide variety of

concepts. After providing the six associations,

respondents were then asked to rate each one as

very negative, negative, neutral, positive, or very

positive.

Section 2: General Attitudinal Questions.

The second part of the survey employed a tradi-

tional survey format in which respondents were

asked to indicate their attitudes, perceptions,

and opinions in response to specific questions.

The questions asked about the following:

• Perceptions of risk today as compared to 20 years

ago

• Perceived frequency of side effects

• The adequacy of performance by government regu-

lators, drug manufacturers, doctors, pharmacists,

hospitals, patients, and patient’s health plan in en-

suring drug safety and efficacy

• The respondent’s personal experiences with drug

side effects

• Perceived causes of side effects

• Opinions in response to a series of vignettes de-

scribing drug controversies

Section 3: Product Use. Respondents were

then asked about their personal use of pharma-

ceutical products. They were asked if they were

currently using or had previously used 23 phar-

maceutical products. The list included vaccines,

laxatives, antibiotic drugs, cancer chemothera-

py, drugs for depression, and so on.

Section 4: Psychometric Questionnaire. Dur-

ing the past two decades, standard question-

naires such as that used in other parts of this

survey have been supplemented by more quan-

titative studies of risk perceptions in what has

come to be known as the psychometric para-

digm (4,5). Within this paradigm, people are

asked to make quantitative judgments about the

relative riskiness of various hazards. Perceptions

of risk are then related statistically to quantita-

tive judgments of other properties of the haz-

ards being studied, such as the degree to which

the risks are known to those exposed to them or

the expected seriousness of harm in the event of

an accident or mishap.

In the present survey, respondents were asked

to make quantitative judgments about the riski-

ness of 53 items. These included 32 pharmaceu-

tical items (31 products and 1 general term

called “prescription drugs”); 8 medical pro-

cedures, tests, or devices; and 13 nonmedical

items. The nonmedical items were included to

provide a broad context against which to com-

pare the medical and pharmaceutical items. The

pharmaceutical items were carefully selected

according to several criteria, including impor-

tance, familiarity to the general public, and di-

versity. Four of these pharmaceutical items are

available over the counter (laxatives, aspirin,

herbal medicines, and vitamins). Table 1 lists
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the 53 items; the asterisks denote new items that

were not included in the Swedish or Canadian

studies.

Each of the 53 items was rated on five charac-

teristics of risk, similar to those found to be im-

portant in prior studies of perceived risk (5). Re-

spondents rated the risk and benefit for each

item; the seriousness of harmful effects in the

event of an accident or unfortunate event; the

extent to which the risks are known to those ex-

posed to them; and the degree to which a seri-

ous problem associated with the item, if it oc-

curred, would serve as a warning sign indicating

that the risk from this item might be greater

than was thought before the problem occurred.

The full set of rating scales for the five charac-

teristics is shown in Table 2. Because of the

length of the survey, a random sample of 60% of

the respondents rated the 53 items on both the

risk and benefit scales. The remaining 40% of

the sample were randomly assigned to rating

only one of the other three scales.

Note that the responses on the rating scales

are anchored by descriptive phases only at the

extreme values (1 and 7). Thus, the responses

have meaning primarily in relation to the other

responses on that particular scale. Note also

that risk is left undefined to allow the respon-

dent to interpret the term freely. As a result, risk

does not necessarily refer to the probability of

an adverse event associated with the hazard, and

there is no way to gauge the accuracy of a per-

son’s risk ratings by comparing them with statis-

tical probabilities.

T A B L E  1
1. Pharmaceutical items

Drugs for depression Drugs for Alzheimer’s disease*
Drugs for erectile dysfunction (Viagra)* Drugs for anxiety*
Drugs for epilepsy* Nicotine replacement (patches)*
Smallpox vaccination* Antibiotic drugs
Drugs for osteoporosis* Birth control pills
Sleeping pills Herbal medicines
Drugs for AIDS Laxatives
Drugs for arthritis* Acne medicines*
Drugs for asthma* Cancer chemotherapy
Drugs for ulcers* Biotechnology drugs
Estrogen replacement (HRT)† Botox injections*
Nonsteroidal anti-inflammatory drugs* Aspirin
Insulin Drugs for cholesterol*
Vitamin pills Prescription drugs†
Diet drugs* Blood pressure drugs
Vaccines Allergy drugs*

2. Medical procedures, tests, and devices

IUD Heart surgery Medical x-rays
MRI scanning* Mammogram* Appendectomy
Prostate screening tests* Acupuncture

3. Nonmedical hazards

Cell phones* Nuclear power plants Pesticides
Cigarette smoking Household cleaners Artificial sweeteners
High-fat foods* Food additives Genetically modified food*
Automobiles Alcoholic beverages Coffee*
Air travel

*Items not included in Swedish and Canadian surveys.
†Items included in Canadian survey but not Swedish survey.

Hazard Items Studied in Section 4
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Section 5: Additional Questions. The psycho-

metric portion of the survey was followed by sev-

eral sets of questions asking about the following:

• Respondents’ perceptions of scientists’ under-

standing of risks and benefits of prescription

drugs, over-the-counter drugs, and vitamins and

herbal supplements

• The extent to which doctors, pharmacists, hospi-

tals, drug manufacturers, Food and Drug Adminis-

tration (FDA), and patients could reduce the cur-

rent risks of prescriptions drugs to the American

public

• Level of trust in doctors, pharmacists, hospitals,

drug manufacturers, FDA, and patients to manage

the safety of prescription drugs

Section 6: Demographic Characteristics. The

survey ended with a series of demographic ques-

tions pertaining to the respondent’s age, sex,

health status, cigarette smoking, occupation,

education, income, health consciousness, and

medicine usage.

ADMINISTRATION OF THE SURVEY

The Internet survey firm Knowledge Networks

conducted the survey on behalf of Decision Re-

search; it used its online research panel that is

representative of the entire US population. A to-

tal of 2,900 Knowledge Networks panel mem-

bers were invited to participate in the survey be-

tween May 21, 2003, and June 11, 2003, with an

oversample of 430 people aged 65 years and

older, 160 African Americans, and 160 Hispan-

ics. The sample was randomly split, based on a

3:2 ratio, between a longer version and a short-

er version of the survey. Respondents to the

longer version received a $15 incentive, and

those to the shorter version received a $10 in-

centive. Median lengths of the longer and short-

er versions were 41 and 36 minutes, respectively.

A total of 2,071 panel members completed the

survey, resulting in a response rate of 71%. Sub-

group response rates ranged from 58.2% for

Hispanics to 88.9% for respondents aged 65

and over. Of the 2,071 respondents, 15 were ex-

cluded because they had an item nonresponse

rate higher than 33%. Another 55 respondents

were excluded from the final analyses because of

lack of variance in their responses on the psy-

chometric item set. Thus, 2,001 respondents

were used in the analyses.

To provide the appropriate context for viewing

the study results, it is important to note that the

current survey was conducted prior to high-

profile media reports of potential safety con-

T A B L E  2
Risk to Those Exposed

To what extent would you say that people who are exposed to this item are at risk of experiencing personal harm from it? (1 = They
are not at risk; 7 = They are very much at risk)

Benefits

In general, how beneficial do you consider this item to be? (1 = Not at all beneficial; 7 = Very beneficial)

Seriousness of Harm

If an accident or unfortunate event involving this item occurred, to what extent are the harmful effects to a person likely to be mild or
serious? (1 = Very mild harm; 7 = Very serious harm)

Knowledge of Those Exposed

To what extent would you say that the risks associated with this item are known precisely to people who are exposed to those risks?
(1 = Risk level not known; 7 = Risk level known precisely)

Warning Signs

If you hear or read about a problem associated with this item in which people were seriously harmed, to what degree would this
mishap serve as a warning sign, indicating that the risk of this item might be greater than was thought before the problem occurred?
(1 = Not a warning sign; 7 = Very strong warning sign)

Scales on Which the 53 Items Were Rated
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cerns with the use of Vioxx and other anti-

inflammatory medications, as well as with the

use of antidepressant drugs in children. Had the

survey been conducted after these events, the

study results may have been different. For exam-

ple, a study conducted after the negative media

reports may have shown respondents had high-

er perceptions of risk and lower perceptions of

benefits for anti-inflammatory and antidepres-

sant drugs (and possibly other drug categories)

than we observed in this study.

R E S U LT S
CHARACTERISTICS OF THE SAMPLE

Fifty-two percent of respondents were female.

Their ages ranged from 18 to 94 years, with a

mean of 46 years. Seventy-three percent of the

overall sample was white; African American and

Hispanic individuals each made up 11% of the

sample. Approximately half of the sample (52%)

had at least some college education. Nearly

three quarters (73%) of the respondents were

from metropolitan areas. To analyze the overall

sample, four sets of weights were created by

Knowledge Networks. The weights adjust for

gender, age, ethnicity, educational level, and re-

gion. Each set of weights was applied to its re-

spective sample or subsample.

The majority of the respondents rated their

health as excellent (10.9%), very good (31.4%),

or good (40.2%); 13.8% rated their health as fair

and 3.2% as poor. When asked how many pre-

scription medications they were currently tak-

ing regularly, 44.6% reported they were not tak-

ing any medications; 14.9% reported taking

three or more medications regularly.

Respondents were asked about medical con-

ditions they had. They were presented with a

list of 11 medical conditions. Half of the re-

spondents indicated that they had none of the

conditions listed. High blood pressure was the

most commonly reported condition, with

22.8% of the respondents reporting they had

that condition. This was followed by 17.9% re-

porting they had high cholesterol and 14.6%

with arthritis. Twenty-four percent of the re-

spondents reported having 2 or more of the

diseases.

PRODUCT USE

More than two thirds of the respondents

(68.8%) reported they were either currently us-

ing prescription drugs or had used them in the

past. Antibiotic drugs had also been used by

62.6% of respondents. No other pharmaceuti-

cal products had been used by over half of the

respondents. Vaccine use was reported by

44.3% of the sample; 33.6% had used allergy

drugs. The least-used products were biotechnol-

ogy drugs, drugs for acquired immunodeficien-

cy syndrome (AIDS), and drugs for Alzheimer’s

disease; less than 1% of the respondents report-

ed using these drugs.

IMAGES OF PRESCRIPTION DRUGS

More than 8,000 associations were produced in

response to the stimulus concept prescription
drugs. The major types of associations are listed

in Table 3 in order of their frequency. The aver-

age rating for each association category is also

displayed; ratings were coded as −2 for very neg-

ative, −1 for negative, 0 for neutral, 1 for posi-

tive, and 2 for very positive. Concerns about

cost clearly headed the list of associations, fol-

lowed by types of illness or states pertaining to

illness (eg, sickness, pain). Strong positive im-

ages (helpful/necessary/beneficial) accounted

for 459 (5.2%) of responses. Other positive im-

ages of recovery, healing, and cure accounted

for 236 (2.7%) of responses. Strong negative im-

ages took several forms: One had to do with gen-

eral negatives such as bad taste, annoying,

anger, and avoid (187 responses, or 2.1%); the

second had to do with safety concerns (152 re-

sponses, or 1.7%); and another had to do with

side effects (148 responses, or 1.7%). These re-

sults were similar to those found in Sweden and

Canada except that cost concerns were much

more common in the present survey. Whereas

cost was by far the most frequent association in

our US sample, accounting for almost 20% of

the responses, it was mentioned in only about

10% of the associations in Canada (3rd highest)

and only in 1% in Sweden (18th on the list).

The negative association with cost is indicat-

ed by its low image affect rating (−0.8), which

was similar to other negative associations: abuse
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T A B L E  3
Rank Association Category Count Average Affect

1 Cost, price, money, expense concerns 1,446 −0.8

2 States/types of illness, sickness, pain 818 −0.4

3 Definition of prescription drugs 676 0.9

4 Doctor, doctor’s office, etc 649 0.5

5 Pills/drug/medicine—unspecified 609 0.5

6 Pharmacy/drugstore 575 0.5

7 Helpful/beneficial/necessary 459 1.1

8 Miscellaneous (general) 378 0.2

9 Names of drugs (ie, valium, Allegra, etc) 333 0.7

10 Types of drugs (eg, antibiotics, vitamins, over the counter) 241 0.7

11 Recovery, healing, cure 236 1.4

12 Medical coverage, health insurance, prescription plan 230 0.1

13 Prescriptions 191 0.3 

14 General negative (bad taste, annoying, anger, avoid) 187 −0.8

15 Safety concerns, dangerous, some risk, trouble, handle with care 152 −0.1

16 Side effects 148 −0.7

17 Health 136 0.9

18 Profit, big business 125 −1.3

19 Generic drugs 117 0.6

20 Overdose, overconsumption, overuse, overprescribed 91 −0.8

21 Elderly 82 −0.3

22 Is drug really needed/will it help? 82 0.5

23 Addiction, dependency 72 −1.1

24 Reliable, guaranteed 71 0.9

25 Copayments 64 −0.1

26 Unnecessary/unworthwhile 62 −0.6

27 Hospital 59 −0.2

28 Industry, research, company 52 0.4

29 Lack of medical insurance/coverage 49 −0.7

30 Waiting in line 46 −1.2

31 Politics 45 −0.6

32 Canada/Mexico/mail order 44 0.6

33 Family, children, friend 40 0.2

34 Allergy, reactions 40 −0.7

35 Bottles, jars, boxes 36 0.3

36 Abuse 31 −1.2

Associations With “Prescription Drugs”
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and addiction (−1.2 and −1.1, respectively),

death (−1.0), and general negative (−0.8). The

most negative image affect scores were for prof-

it/big business (−1.3), followed by waiting in

line (−1.2) and abuse (−1.2). The associations

with the highest positive affect scores were

recovery/healing/cure (1.4), followed by help-

ful/beneficial/necessary (1.1). Across the 45

association categories, there was no predomi-

nance of either negative or positive affect; 24

categories had mean affect ratings greater than

zero (neutral), and 21 had means below zero.

PRESENT AND PAST RISK

Respondents were asked to indicate whether

they believed that there is more risk, less risk, or

about the same risk today than there was 20

years ago for each of several types of items. The

results indicated that risks from chemicals and

cancer were perceived to be greater today by

67%–68% of the respondents. Other percent-

ages for the more risk response were heart dis-

ease (64%), global warming (57%), infectious

diseases excluding AIDS or severe acute respira-

tory syndrome (SARS) (54%), food (54%), health

problems we face (52%), methods of travel

(51%), quality of drinking water (48%), and en-

ergy sources (43%). At the bottom of the list are

errors in prescribing drugs (42%) and prescrip-

tion drugs (37%). As was found in the Swedish

study, the perceived increase in risk from pre-

scription drugs was substantially lower than

that for other chemicals. One notable change

from the Swedish study was in the percentage of

respondents perceiving more risk from infec-

tious diseases. In 1988, 30% of Swedish respon-

dents thought there was more risk today than

20 years ago compared to 54% of the US re-

spondents in the present survey. This could well

be the result of the emergence of AIDS as a ma-

jor problem along with media attention to and

awareness of highly publicized diseases in re-

cent years (eg, avian flu, swine flu, SARS, Ebola,

and anthrax).

DRUG EFFICACY AND SIDE EFFECTS

Several questions asked about drug efficacy and

the frequency, severity, and causes of side effects.

When asked to rate the job that various health

care agents were doing to make sure that pre-

scription drugs are safe and effective, pharma-

cists received the highest marks (73% excellent

or good), followed at quite a distance by doctors

(58%), hospitals (54%), federal regulatory agen-

cies (52%), patients (46%), and drug manufac-

turers (42%). As shown in Figure 1, only 24% of

the respondents thought that the patient’s

health plan was doing an excellent or good job.

The small percentage of excellent ratings for

every group suggests that, in the public mind,

there is room for improvement in this matter, es-

pecially regarding a patient’s health plan. These

T A B L E  3
37 TV ads/commercials 27 −0.8

38 Death 24 −1.0

39 Remembering to take 23 0.0

40 Effective 19 0.8

41 Warning 17 0.8

42 “Medicine” (ie, liquid forms, syrup) 14 0.6

43 Chemicals 12 −0.9

44 Natural, herbal medicine 11 0.6

45 Need for more research/information on drugs 7 −0.1

Image affect coding: −2 = Very negative, 0 = Neutral, 2 = Very positive.

Continued
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results were similar to those found in the

Swedish study, in which pharmacists received

the highest marks (70% excellent or good), fol-

lowed by doctors (56%), government regulatory

agencies (50%), and drug manufacturers (40%).

When asked how often a drug works as intend-

ed for the patient, the majority of the respon-

dents (83%) said always, very often, or often.

However, when asked how often the patient ex-

periences unwanted effects/side effects, 41%

said always, very often, or often. When asked

whether they personally had suffered a side ef-

fect from taking a prescription drug during the

past 5 years, 37% replied yes (see Figure 2). Of

these, 22.5% considered the side effect severe,

46.3% moderate, and 29.0% mild.

Respondents were also asked to indicate how

frequently each of 11 factors is the cause of a

side effect. The results, shown in Figure 3, indi-

cate that patient sensitivity was one of the most

frequent perceived causes (39% rated it always,

very often, or often a cause). This was closely fol-

lowed by the patient’s health plan restricting ac-

cess to a safer drug (38% always, very often, or

often) and insufficient information being given

to the patient about the drug (37%). Somewhat

less frequent attributions of causality were as-

signed to improper monitoring of the patient by

the doctor (27%), lack of patient compliance

with instructions (25%), and lack of health and

safety testing by the drug manufacturer (19%).

Pharmacists and hospital mistakes were seen as

the least likely causes (5% and 7%, respectively).

A DRUG CRISIS SCENARIO

The following hypothetical scenario was posed to

each respondent, indicating a possible link be-

tween a drug and some fatalities among its users.

Imagine that a new prescription drug becomes

available in this country for treating a serious dis-

ease. Other drugs are also available for treating

this disease. A study reveals that some people may

have died from taking this new drug. What do you

think the government should do in this case?

• Leave the drug on the market

• Leave the drug on the market but warn doctors

and patients

• Take the drug off the market

• Not sure

The survey indicated that 54% of respondents

initially wanted the government to take the drug

off the market, 34% wanted it left on the market

with a warning, and 12% were not sure. Fewer

F I G U R E  1

Ensuring safety and 
efficacy: confidence in 
selected health care groups.

0% 25% 50% 75% 100%

Pharmacists

Doctors

Hospitals

Federal regulatory agencies

Drug manufacturers

Patients

Patient's health plan

Excellent Good Fair Poor Not sure/Refused

How would you rate the job that each of the following is doing to make sure that prescription drugs are safe and effective?



Risk Perception of Prescription Drugs R I S K  M A N A G E M E N T 89

Drug Information Journal

than 1% wanted the drug left on the market.

This is different from the 1988 Swedish survey,

in which 75.0% of respondents wanted the drug

taken off the market, and 21.5% wanted it left on

the market with a warning. In Canada, 60.1%

wanted the drug taken off the market, 35.1%

wanted it left on the market with a warning, and

3.3% wanted it left on the market.

Respondents who wanted the drug taken off

the market (n = 1,094) were then asked to re-

consider their views, taking into account each

of six possible extenuating circumstances. The

results, shown in Figure 4, indicate that there is

no circumstance that, by itself, would convince

more than 8.5% of these respondents to leave

the drug on the market. However, in combi-

nation with information warning doctors and

patients about the possible problem, these cir-

cumstances led to considerable change in opin-

ions, in some instances more than doubling the

F I G U R E  2

Side effect (SE) experience
within the past 5 years.Not sure  2.23%

Mild  29.02%

Moderate  46.27%

Severe  22.49%

Severity of SE

Yes
37.0%

SE experience

No
55.7%

Don't know/
Refused

7.3%

F I G U R E  3

Cause of side effect:
prompted responses.

0% 25% 50% 75% 100%

Patient unusually sensitive to drug

Patient health plan restricted access to safer drug

Insufficient information to patient

Lack of patient monitoring by doctor

Patient did not follow instructions

Lack of testing by manufacturer

Doctor prescribed wrong drug

Lack of government regulating drug

Doctor prescribed wrong dosage

Hospital mistake when filling prescription

Wrongly filled by pharmacist

Always 
very often 
often

Occasionally Rarely/
Never

Not sure/Refused

When a patient experiences a side effect/unwanted effect from a prescription drug, how often do you think each of the following is a cause?
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number of respondents willing to leave the drug

on the market either with or without a warning.

The knowledge that the drug has fewer side ef-

fects for most patients than other similar drugs

was the most compelling of the scenarios stud-

ied in influencing respondents’ decisions to

leave the drug on the market. Conversely, knowl-

edge that the government and the drug’s manu-

facturer are actively gathering more informa-

tion about the problem was least influential

among the scenarios. These results were similar

to those of the Swedish study.

For those whose initial response to the sce-

nario was to take the drug off the market (n =
1,094), an index score was created according to

the number of times they changed their re-

sponse to leave the drug on the market or to

leave it on the market with a warning when

faced with each of the six extenuating circum-

stances. On average, changes were made 3.5

times of 6 (SD = 2.2). About 27% changed six

times; 16% never changed. This change score

was found to be significantly correlated with

risk perception (r = −0.14; P < .001) and benefit

perception (r = 0.24; P < .001). Individuals with

lower perceptions of risk across the 32 pharma-

ceutical items and higher mean perceptions of

benefits were more likely to change their re-

sponses to allow the drug to remain on the mar-

ket. Education and the number of drugs the re-

spondent had used also correlated positively

with the change index (r = 0.17; P < .001; and 

r = 0.09; P < .05, respectively).

PSYCHOMETRIC QUESTIONNAIRE

Ratings of each hazard item were averaged

across all respondents for each scale. The mean

ratings for perceived risk, ordered from high to

low, are shown in Figure 5. As with the Swedish

study, cigarette smoking clearly stands out as

the highest in perceived risk. This is followed by

high-fat foods, cancer chemotherapy, alcoholic

beverages, and heart surgery. Next to cancer

chemotherapy, the prescription drugs rated

highest on risk are diet drugs; Botox injections;

drugs for AIDS, depression, anxiety, estrogen re-

placement; and sleeping pills—all with mean

scores of 4.0 or higher on the risk scale that

F I G U R E  4

Reactions to a drug crisis 
scenario: modification of 
opinion in view of additional 
evidence.
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Overall, the drug has fewer side effects for most
patients than other similar drugs on the market

The drug is more effective for most patients
than other similar drugs on the market
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The drug has been used safely and effectively
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The government and the drug's manufacturer are very
actively gathering more information about the problem
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ranged from 1 to 7. Vitamin pills, acupuncture,

and prostate screening tests were judged lowest

in risk. Vitamins were perceived as the lowest in

risk in all three studies (United States, Sweden,

and Canada). The risk of prescription drugs fell

in the middle range, with a mean score of 3.5.

Mean ratings of perceived benefit are shown

in Figure 6. Heart surgery, automobiles, prostate

screening tests, insulin, medical x-rays, antibiot-

ic drugs, and “prescription drugs” were judged

highest in perceived benefits, with mean scores

of 6.0 or higher (on a scale from 1 to 7). Ciga-

rette smoking was rated the lowest in perceived

benefits. High-fat foods, alcoholic beverages,

and Botox injections were also perceived as hav-

ing low benefit. The high ratings for prostate

screening are notable in view of the controver-

sial nature of this procedure (6). Similar results

were found by Farrell et al. (7).

A risk perception index and benefit percep-

tion index were created by averaging each re-

spondent’s risk and benefit judgments across

the 32 pharmaceutical items. A person’s score

on this measure of perceived risk was predicted

significantly by having experienced a side effect

(r = 0.13; P < .01) and education (r = −0.13; 

P < .01). It was not predicted by the number of

drugs used currently or in the past. Scores on

the benefit perception index were predicted sig-

nificantly by number of drugs used (r = 0.19; 

P < .001), experience with a side effect 

(r = −0.11; P < .05), and age (r = −0.10).

Analysis of means for specific subgroups of re-

spondents showed that women perceived far

higher risk from nuclear power than did men

(mean rating, 5.1 for women and 4.5 for men; P
< .001). Women had significantly higher risk

perceptions for eight other items (diet drugs, air

travel, smallpox vaccination, aspirin, alcoholic

beverages, laxatives, intrauterine devices [IUDs],

and food additives). Other studies have found

that women typically have higher risk percep-

tions than men, especially regarding nuclear

power and other technological hazards (see, eg,

Ref. 8). In the present study, men had signifi-

cantly higher risk perceptions for five drug

items (drugs for depression, osteoporosis, blood

pressure, AIDS, and ulcers).

As found in other studies, nonwhite respon-

dents tended to have higher perceptions of risk

than white respondents. African American re-

spondents had significantly higher risk percep-

tions than whites for 23 items, of which 15 were

drugs. Hispanics had significantly higher per-

ceptions of risk than whites for 7 items; 4 of the

items were drugs. Whites had higher risk per-

ceptions than Hispanics for herbal medicines.

As indicated, respondents who reported hav-

ing experienced a side effect from a prescription

drug generally showed slightly higher mean per-

ceptions of risk than those without side effect

experience for both drug and nondrug items.

They were significantly higher on 19 items. The

largest mean differences were 0.39 and 0.37 for

pesticides and cancer chemotherapy, respec-

tively. These respondents also showed a mean

difference of 0.25 or greater for nuclear power

plants, automobiles, air travel, drugs for choles-

terol, diet drugs, prescription drugs, heart sur-

gery, blood pressure drugs, drugs for arthritis,

and food additives.

Those who reported that they had experienced

a side effect from a prescription drug still per-

ceived high benefits from many drugs. Com-

pared with those without such experience, they

had significantly higher perceptions of benefits

for five drugs or medical procedures (insulin,

blood pressure drugs, acupuncture, appendec-

tomy, and drugs for osteoporosis) and one non-

drug item (automobiles). Those who did not

report experiencing side effects perceived signif-

icantly higher benefits from five items (laxatives,

food additives, IUD, alcoholic beverages, and

acne medications). All of these differences were

statistically significant at P < .05 to P < .001.

African Americans perceived higher benefits

than whites for 11 items, including 5 drugs

(biotechnology drugs, estrogen replacement, lax-

atives, diet drugs, and Botox injections). Whites

perceived higher benefits than African Ameri-

cans for 2 items, insulin and appendectomy. His-

panics perceived significantly higher benefits

than whites from 5 items (herbal medicines, ge-

netically modified foods, Botox injections, alco-

holic beverages, and cigarette smoking). Whites

had significantly higher perceptions of benefits
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F I G U R E  6
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than did Hispanics for 9 items, including 5 drugs

(insulin, antibiotic drugs, prescription drugs,

blood pressure drugs, and aspirin). African Amer-

icans had significantly higher perceptions of

benefits than Hispanics for 2 items (prescription

drugs and blood pressure drugs).

The risk and benefit means are plotted in Fig-

ure 7. It is obvious that perceived risk and bene-

fits are inversely related. The correlation of the

mean responses across all items was −0.36. Across

the subset of 32 pharmaceutical items, this cor-

relation was −0.46. Some items are perceived as

low risk and high benefit (eg, prostate screening

tests), and others are perceived as high risk and

low benefit (eg, cigarettes). Most prescription

medications fall into the low-risk/high-benefit

quadrant. Heart surgery, cancer chemotherapy,

drugs for AIDS, hormone replacement therapy

(HRT), and drugs for depression fall into the

high-risk/high-benefit quadrant. Items seen as

high risk and low benefit are cigarette smoking,

high-fat foods, and alcoholic beverages. Botox

injections, diet drugs, and sleeping pills also fall

into this category. This result is consistent with

previous findings, indicating that people base

their risk and benefit judgments on how they

feel about the activity or technology, a process

called the affect heuristic. If their feelings are fa-

vorable, then they tend to judge the risks as low

and the benefits as high. If their feelings are un-

favorable, then they tend to judge the oppo-

site—high risk and low benefit (9).

Assuming that the 7-point scales are commen-

surate, the risk mean can be subtracted from the

benefit mean for each item. According to this

analysis, prostate screening tests, vitamins, mag-

netic resonance imaging (MRI) scanning, mam-

mograms, and insulin are judged highest in net

benefits. Antibiotic drugs, drugs for asthma, and

prescription drugs are not far behind. Most

drugs have positive net benefits, except for Botox

injections, diet drugs, and sleeping pills. Three

nondrug or medical procedure items (cigarette

smoking, high-fat foods, and alcoholic bever-

ages) show the most negative net benefits.

Turning to the other psychometric scales, se-

riousness of harm and warning signals were

highly correlated with perceived risk (r = 0.80

and 0.83, respectively). Seriousness of harm rat-

ings differed from perceived risk ratings in that

nuclear power plants and heart surgery moved

to the highest ranks along with cigarette smok-

ing. This was similar to the findings in the

Swedish study. Cigarette smoking ranked high-

est in rated knowledge of risk to those exposed.

The risks of genetically modified food, cell

phones, and Botox injections were rated as least

known. On the warning scale, most of the items

took an intermediate position with very little

variation among items. Perhaps this scale was

not well understood by respondents.

SCIENTISTS’ UNDERSTANDING OF RISKS

AND BENEFITS

Respondents were likely to report that scientists

had a high understanding of the benefits of pre-

scriptions drugs (69.3% with ratings of 4 or 5

on the 1–5 scale where 5 was labeled very high

degree of understanding). Perceptions of scien-

tists’ understanding of the benefits of over-the-

counter drugs and vitamins and herbal supple-

ments were lower, with 59.6% and 45.9%

providing ratings of 4 and 5, respectively. For

each of the three items, the benefits were per-

ceived as better understood than the risks.

REDUCING PRESCRIPTION DRUG RISKS

Drug manufacturers and the FDA were seen as

the two groups that could do the most to reduce

risks of prescriptions drugs, with 48%–49% giv-

ing ratings of 5 (for high degree of reduction).

Patients were seen as least able to reduce the

risks of prescription drugs, with only 15% re-

porting that actions taken by the patient could

reduce the current risk to a high degree. There

was little variation in the responses for the other

four groups (doctors, Congress, pharmacists,

and hospitals). About one third (30%–33%) of

the respondents thought the actions of these

four groups could result in a high degree of risk

reduction.

TRUST IN HEALTH CARE GROUPS TO

MANAGE SAFETY OF PRESCRIPTION 

DRUG RISKS

Pharmacists made up the group most trusted to

manage the safety of prescription drugs, with
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66% of the respondents recording scores of 4 or

5 (where 5 means very great trust). They were fol-

lowed by doctors, with 55% ratings scores of 4 or

5; hospitals (47%); FDA (44%); drug manufactur-

ers (33%); patients (24%); and Congress (19%).

As each of the seven health care groups was

rated on both trust and the extent to which they

could reduce drug risks, we correlated these two

responses for each group across the nearly

2,000 respondents. We expected to find positive

correlations for each group, indicating that

higher ratings of trust were associated with

greater ability to reduce risk. This was particu-

larly evident for Congress (r = 0.27), patients 

(r = 0.21), and hospitals (r = 0.20). The FDA 

(r = 0.15), doctors (r = 0.13), and drug manufac-

turers (r = 0.00) exhibited less of a relationship

between trust and perceived ability to reduce

risks.

MEDICATION AVOIDANCE

Finally, we examined responses to items across

different parts of the survey to characterize par-

ticipants who avoid taking medications appro-
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priate to their medical condition. Our purpose

here is to identify individuals who might benefit

most from better communication about phar-

maceuticals.

Participants in this survey were asked “Do

you have any of the following medical con-

ditions” (eg, diabetes, high blood pressure)?

They also were asked to indicate “which of the

pharmaceutical products listed below you are

using currently or have used in the past.” Ten

medical conditions/medications were repre-

sented on both lists so that, for these items, we

could identify participants with a medical con-

dition who had completely avoided taking the

matching medication for that condition. Two

of the 10 medical conditions, diabetes and

cancer, were dropped from further analyses be-

cause it is not always recommended that an in-

dividual with cancer undergo chemotherapy or

that a diabetic take insulin. The number of par-

ticipants with Alzheimer’s was quite low, and

this medical condition also was dropped.

We constructed a summary variable based on

the remaining seven conditions that reflected

avoidance of drug therapy. For each condition

a participant reported having, they were

checked to see if they reported at least some-

times using the matching product either cur-

rently or in the past (high blood pressure/

blood pressure drugs, arthritis/drugs for

arthritis, high cholesterol/drugs for choles-

terol, severe allergies/allergy drugs, ulcers/

drugs for ulcers, osteoporosis/drugs for osteo-

porosis, and asthma/drugs for asthma). Partic-

ipants were then classified in the summary

variable as not completely avoidant if they did

not completely avoid medication for at least

one medical condition or completely avoidant

if they took no medications for any of the med-

ical conditions (up to seven) they may have had

(for all conditions; weighted n = 773.9 and

124.6, respectively).

We then attempted to characterize complete-

ly avoidant (CA) and not completely avoidant

(NCA) patients (based on the summary mea-

sure) to look for clues about how to communi-

cate with patients who completely avoid a med-

ication appropriate to their condition. Who

are these people, and how do their beliefs dif-

fer from those who do not completely avoid

medicines?

Prescription Drug Use and Experience of

Side Effects. CA patients who were asked “How

many prescription medications are you current-

ly taking regularly?” did take some prescription

drugs, although they reported taking less than

half as many prescription drugs as NCA patients

(1.65 vs. 3.51, P < .001). CA patients were half as

likely to have experienced a recent side effect

(27% and 55% of CA and NCA patients, respec-

tively, had experienced a side effect, P < .001). It

may be that because CA patients take fewer

medications regularly, the probability of experi-

encing a side effect from a single drug or drug-

drug interaction is less.

What Differentiates CA From NCA Patients?

Negative information appears to influence the

risk and benefit perceptions of CA patients

more than those of NCA patients. Among com-

plete avoiders, risk perceptions of prescription

drugs were higher when a side effect was experi-

enced versus not experienced (mean prescrip-

tion drug risk perception index = 4.0 and 3.4,

respectively), while among NCA patients this

same index was 3.7 and 3.5, respectively, when a

side effect was experienced versus not [interac-

tion F3, 594 = 4.3, P < .05]. Benefit perceptions

also were more reactive to the experience of a

side effect, with complete avoiders perceiving

less benefit if a side effect had been experienced

(prescription drug benefit index = 4.7 and 5.2

with vs. without a side effect, respectively, for CA

patients and 5.2 and 5.2, respectively, for NCA

patients, interaction F3, 594 = 4.7, P < .05).

Among those CA and NCA patients who had

experienced a side effect in the past 5 years, CA

patients perceived significantly less benefit

from prescription drugs than did NCA patients

(P < .05) and marginally more risk (P < .10). This

finding is important and somewhat counter-

intuitive. We might expect recent experience

with side effects to influence perceived risk

more than perceived benefit, but these data
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suggest that recent experience of a side effect

(perhaps related, perhaps unrelated to the med-

ical condition in the CA/NCA summary vari-

able) may have an impact on avoidance of ap-

propriate medications by decreasing the

perceived benefits of prescription drugs in gen-

eral as well as by increasing their perceived

risks. This reciprocal impact on both risk and

benefit may reflect the operation of the affect

heuristic.

Reactivity results also are particularly inter-

esting given that the data indicate that both CA

and NCA patients who have experienced a side

effect rated the severity of the most serious side

effect about the same (mean scores = 1.96 and

1.98, respectively). This finding implies that

perceptions regarding side effect severity are

not driving the disparity in the risk and benefit

perceptions.

In terms of what might make drugs safer, CA

patients tended to believe that federal regulato-

ry agencies, doctors, pharmacists, and hospitals

are not doing a good job of ensuring that drugs

are safe and effective. They also tended to be-

lieve that side effects are more likely to be

caused by the patient being unusually sensitive

to the drug, the patient not following prescribed

instructions, and the doctor prescribing the

wrong drug. It is possible that CA patients may

be particularly receptive to information about

how patients and others can increase patient

safety by minimizing medical errors. However,

CAs’ beliefs that federal regulatory agencies,

doctors, pharmacists, and hospitals are not do-

ing a good job might complicate efforts to iden-

tify appropriate messengers for the information.

Relative to NCA patients, those who complete-

ly avoid medications believed that scientists un-

derstand the benefits of prescription drugs less

(mean = 3.73 and 3.96 for CA and NCA pa-

tients, respectively, P < .01). The CAs also

seemed to react more to uncertainty about risks

or about what we know about the risks. For ex-

ample, CA versus NCA patients were more likely

to want to take off the market a drug from which

people might have died if the government and

drug manufacturer were actively gathering

more information about the problem (means =
2.40 and 2.29, respectively, P < .05). They were

less likely than NCAs to want to take a drug from

which people may have died off the market once

they perceived greater certainty about the

drug’s effect (ie, if the risks were only for certain

types of patients, or the drug was more effective

than similar drugs on the market). This result

implies that CA patients may be more malleable

to information that increases the perceived cer-

tainty of information about risks and benefits

(just as they appeared more malleable or reac-

tive to the experience of a side effect).

Perceptions of the Specific Drug Appropriate

to Their Condition. We have examined whether

risk and benefit perceptions of drugs differed

between CA and NCA patients (they did differ

among those CA and NCA patients who had ex-

perienced a recent side effect). We now examine

whether CA and NCA patients may differ in

their beliefs about the specific drug appropriate

to their condition.

Perceptions of Medication Benefits Ap-

peared to Have an Impact on Use. Analyses re-

vealed a trend that CA patients perceived less

benefit from the medication for their specific

conditions than NCA patients. For example,

among patients with high blood pressure, those

patients who had never taken medication for

their condition perceived fewer benefits but

similar risks from the medication (perceived

drug benefits = 5.5 and 6.2, P < .01, for CA and

NCA patients, respectively, while average per-

ceived drug risks for both groups was 3.1). Re-

sults were similar for patients with high choles-

terol and asthma. Thus, while patients on

average perceived benefit from the drug that

treats their condition, those who have taken the

drug at least once (NCA patients) perceived

greater benefit. This perception of fewer bene-

fits among CA patients was as strong or stronger

among the subset of CA patients who had not

experienced a recent side effect. Thus, having a

recent side effect does not explain these differ-

ences in perception of benefits.

The implication of the data is that the best



R I S K  M A N A G E M E N T98 Slovic, Peters, Grana, Berger, Dieck

communication strategy to lessen avoidance

may revolve around educating CA patients about

their drug’s benefits. The findings also beg the

question of which came first, the belief that the

medication is beneficial or the act of taking it. It

may be that initiating treatment is critical to be-

lief in its benefit since those patients who had

taken the drug at some point (NCA patients)

were more likely to perceive its benefits. Overall

findings suggest, however, that, if CA patients

perceived more benefit from their drug by what-

ever means, then they might be less avoidant.

Those who were completely avoidant were

younger and in better health and thus may per-

ceive themselves as less vulnerable (more “im-

mortal”) and may perceive their specific disease

as less threatening, making the appropriate

drug seem less beneficial. Alternatively, it may

be, for at least some of them, that they can avoid

taking medication without feeling the conse-

quences immediately.

D I S C U S S I O N
The general pattern of results from this survey is

quite consistent with the results from national

surveys in Sweden and Canada more than a

decade ago. In Sweden, Canada, and now the

United States, several results were clearly evident.

Prescription medicines were perceived to be

high in benefit and low in risk. They appeared to

be sharply differentiated from other chemicals

(eg, sweeteners, Botox injections, alcohol). The

only exceptions to this favorable pattern of per-

ceptions occurred with sleeping pills, antide-

pressants, and diet drugs. Past or current use of

prescription drugs was more strongly associated

with perceived benefit than with perceived risk.

When risk today was compared to risk 20 years

ago (US and Sweden surveys only), prescription

drugs had the highest percentage of less risk re-

sponses and the smallest percentage of more

risk responses than any other source of hazard.

Despite the general acceptance of drug risks,

a majority of respondents in all three surveys

were quick to call for withdrawal from the mar-

ket of a drug suspected of causing fatal reac-

tions in some patients. This reaction was some-

what less frequent in the United States than in

Sweden and Canada. However, evidence for

safety and efficacy, in combination with warning

information, led the majority of US respondents

to want the drug left on the market. This tenden-

cy was strongest among persons whose overall

risk perceptions of drugs were lower, whose

benefit perceptions were higher, and whose lev-

el of education was higher. Similar results had

been found in Sweden and Canada. The fact

that the government was gathering more infor-

mation about the problem was least influential

in creating tolerance; learning that the drug had

fewer side effects than other similar drugs was

the most influential information. It is unclear

whether the diminished tendency among the

less educated to leave a drug on the market de-

spite mitigating information may be influenced

by an inability to understand and process the

information. It would be worthwhile to explore

whether the use of communication materials

tailored specifically for this population affects

its tendency to leave drugs on the market.

Although we elicited ratings on characteris-

tics such as seriousness of harm, knowledge of

risk, and strength of the warning signal trig-

gered by a mishap, these three characteristics

were highly correlated with perceived risk. Thus,

the psychometric ratings led to only two basic

dimensions, risk and benefit, and even these

were strongly negatively correlated. This high

negative correlation is suggestive of reliance on

the effect heuristic. Such reliance suggests that

information indicative of low risk or high bene-

fit should greatly increase acceptability of a pos-

sibly risky drug, which is exactly what was found

with the responses to the drug crisis scenario.

Unlike other studies of risk perception, women

did not judge all items as riskier than did men.

Sex differences were item specific, with women

judging risks higher than men for diet drugs,

smallpox vaccination, aspirin, laxatives, and

IUDs and men perceiving higher risks with drugs

for depression, osteoporosis, blood pressure,

AIDS, and ulcers. Hispanic respondents also ex-

hibited different risk perceptions that were item

specific, and African American respondents had

higher risk perceptions than whites for many

items. Group differences in benefit perceptions
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were highly item specific. Recent findings by

Voils et al. (10) pointed to the importance of un-

derstanding racial differences in risk-related af-

fect as they may enhance understanding of racial

differences in health behaviors and outcomes.

These findings suggest that African Americans

and Hispanics may not believe that they are at

greater risk for disease, despite observed differ-

ences in health outcomes. This diminished level

of concern over disease may be one factor ex-

plaining our finding that African Americans had

lower perceptions of benefit than did whites for

insulin and drugs for high blood pressure, de-

spite the fact that African Americans experience

higher rates of diabetes and hypertension than

do whites. Alternatively, this lower perception of

benefit could reflect African Americans’ dimin-

ished access to health care, relative to whites,

therefore limiting their ability to experience the

benefits of these drugs.

The favorable perceptions of pharmaceutical

products are somewhat marred, not by per-

ceived risk but by concerns about cost, by far

the dominant impression when people were

asked for their images and associations to the

term prescription drugs. Associations to profits,

big business, lack of insurance, and copayments

also surfaced.

Most respondents believed that prescription

drugs tend to work as intended, but there is also

awareness that side effects occur often (41% of

respondents) or occasionally (48%). A signifi-

cant proportion of respondents had personally

experienced a drug side effect, although only

about 8% overall reported an effect that was se-

vere. Side effects were most often attributed to

patient sensitivity and least often attributed to

mistakes by the manufacturer, hospital, or phar-

macist. Having experienced a side effect was as-

sociated not only with higher perceptions of

risk but also with higher perception of benefit

for many drugs and medical procedures. This is

an interesting finding that seems to reflect the

ability of respondents to separate their experi-

ences with side effects from negatively influenc-

ing their perception of a drug’s benefits. This

bodes well for communication efforts aimed at

educating the public that side effects are an in-

escapable, though unfortunate, risk of drugs,

and that the presence of side effects does not

necessarily eclipse the perceived benefits of a

medicine.

Patients were viewed as the group that was

least able to reduce the risks of prescription

drugs, while drug manufacturers and the FDA

were viewed as the groups that could do the

most. Given that there are, in fact, many positive

steps that patients themselves can take to im-

prove drug safety, our results reveal a fertile area

for educational outreach. Our results also indi-

cated a low degree of trust afforded Congress in

managing prescription drug safety, compared

with the higher degrees of trust ascribed to

pharmacists, doctors, and the FDA. Our results

may therefore indicate that the public would

feel more confident in a drug safety initiative

that involved pharmacists, doctors, the FDA, and

drug manufacturers rather than one that was

driven solely by Congress.

Finally, extensive analysis was done to charac-

terize persons who avoid taking medications pre-

scribed for their medical condition and contrast

CA individuals with those who are NCA. Risk and

especially benefit perceptions appeared to have

an impact on the use of medicines for these CA

individuals. CA and NCA patients differed in im-

portant beliefs that may allow some leverage on

decreasing CA patient avoidance. CA patients

appeared to be more reactive to uncertain dan-

gers or not knowing enough about a possible

risk. Among CA patients, the experience of a side

effect increased risk perceptions more than

among NCA patients. CA patients appeared

more malleable to information that clarified or

made more certain the nature of the risk. They

were less likely to want to take a drug off the mar-

ket when people had died if the risks were known

to be for certain types of patients.

CA patients also appeared more malleable

with respect to their beliefs about benefits.

Among CA patients, the experience of a side ef-

fect decreased benefit perceptions more than

among NCA patients. However, CA patients were

also less likely to want to take a drug off the mar-

ket when people had died if the drug was more

effective than others on the market. CA patients,
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however, also perceived less benefit than NCA

patients from the specific drug appropriate to

their condition. This important finding in com-

bination with the other perceived benefit find-

ings suggests that the best communication

strategy with CA patients may be to provide

more information about the benefits of pre-

scription drugs.

There appear to be two groups of CA patients

based on whether they have experienced a recent

side effect. Different communication strategies

may be appropriate for reducing each group’s

avoidance. Those with a recent side effect experi-

ence perceived fewer benefits from prescription

drugs in general, and therefore communication

concerning how prescription drugs have

changed the lives of many for the better may be

most effective. Those who had not experienced a

recent side effect perceived similar benefits of

pharmaceuticals as a class as the NCA patients.

However, they tended to perceive less benefit

from the drug appropriate for their condition.

For these persons, communication targeted to

the benefits of their specific drug may be best.

It would be interesting to explore further how

risk and benefit perceptions are formed about

specific drugs and prescription drugs in general

and how these perceptions change over time

and in response to events such as the emergence

of new side effects. Of particular interest is how

media coverage of potential drug safety con-

cerns affects responses to the drug crisis scenar-

ios discussed in our study. Additional research

should examine how different communication

strategies (eg, providing benefit information to

consumers) can encourage adherence to pre-

scribed medicines. More generally, a great deal

of research is needed to improve communica-

tion to consumers. Studying various formats for

providing risk and benefit information is but

one important direction. For example, recent re-

search (10) suggesting that African Americans

and Hispanics do not acknowledge that they are

at greater risk for disease than are whites points

to the need to communicate their elevated risk

of disease and to outline the steps they can take

to mitigate this risk. It would also be important

to focus a future study on medication adher-

ence as opposed to medication avoidance.
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