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Medical Events

A Randomized, Controlled Trial
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Background: There is no standard method of identifying adverse
events in clinical trials.

Objective: To determine whether 3 different methods of question-
ing patients about adverse events in a clinical trial affect the fre-
quency of reported events.

Design: Randomized, single-blind, controlled trial.

Setting: A Veterans Administration medical center, San Francisco,
California.

Participants: Men 50 years of age or older who had benign pros-
tatic hyperplasia.

Measurement: Frequency of self-reported medical problems.

Intervention: The authors randomly assigned 214 men who were
undergoing a 1-month, single-blind, placebo run-in period during
an existing clinical trial to 3 groups to test different self-adminis-
tered methods of assessing medical problems at the end of the
run-in period. The first group was asked an open-ended question;
the second group was asked an open-ended, defined question; and
the third group was given a checklist of 53 common side effects.

Results: All 214 patients completed the study. Patients assigned to
the checklist group reported a total of 238 adverse events; in
comparison, patients who were asked an open-ended question or
an open-ended, defined question reported 11 and 14 adverse
events, respectively (P < 0.001). The percentage of patients report-
ing any adverse event was also much higher in the group assigned
to the checklist (77%) than in the first group (14%) or second
group (13%) (P < 0.001).

Limitations: The study included only relatively healthy, well-edu-
cated, middle-aged men and assessed only self-reported medical
problems after the participants had taken placebo for 1 month. All
personnel overseeing the study were aware of the group assign-
ments.

Conclusions: Different methods of collecting patient data regard-
ing adverse events lead to large differences in the reported rates of
adverse events in clinical trials, potentially reducing the validity of
comparisons between the side effect profiles of drugs and other
interventions.
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Currently, there is no standard method for identifying
adverse events that occur during a clinical trial. Al-
though regulatory agencies (such as the U.S. Food and
Drug Administration) require that studies of new drugs
report adverse events in a standard way, they do not specify
a standard method for ascertaining these data (1). Conse-
quently, how individual studies identify adverse events var-
ies considerably. For example, early studies of nonsteroidal
anti-inflammatory drug-induced gastric ulcers reported
much lower frequencies of ulcers than more recent studies,
mostly because researchers have recently made greater ef-
forts to detect this side effect (2). The implications of this
lack of consistent ascertainment methods are substantial;
comparisons of rates of reported side effects from 2 or
more drugs may not be valid if the methods of collecting
adverse events differ. This could impair the ability of pa-
tients and physicians to compare the risk—benefit profile of
drugs. We therefore conducted a randomized, controlled
trial to determine whether different methods of identifying
adverse events in a clinical trial would lead to different
estimates of the frequency of these events.

METHODS
Study Design

The study protocol and all procedures were approved
by the Committee on Human Research at the University

of California, San Francisco. The study, which took place
between April 2002 and April 2005, was a randomized,
single-blind, controlled trial that assigned patients to 3
groups to test self-administered methods of assessing med-
ical problems that they experienced while taking a placebo
for 1 month.

Participants

We recruited participants from a larger study that was
examining the safety and efficacy of the herb saw palmetto
for treatment of benign prostatic hyperplasia (3). The trial,
known as the STEP (Saw Palmetto Treatment for Enlarged
Prostates) study, required that participants be 50 years of
age or older, have moderate to severe symptoms of benign
prostatic hyperplasia, and have no serious comorbid illness.
All participants in the study gave informed consent; were
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Context

Investigators use diverse methods to assess the adverse
events experienced by study participants.

Contribution

During a 1-month placebo run-in period of a clinical trial,
this single-blind substudy randomly assigned 214 men
with benign prostatic hyperplasia to 3 groups to test dif-
ferent methods of asking about recent medical problems.
Men who completed a checklist about 53 common side
effects reported many more problems than participants in
the 2 groups that were given different formats of open-
ended questions. For example, 77% of the checklist group
reported 1 or more medical problems, compared with
13% and 14% of the open-ended groups.

Implications

Varying the assessment method can cause large differ-
ences in reported rates of adverse events.

—The Editors

told that they would be taking placebo at some point dur-
ing the study; and were assigned to a single-blind, 1-month
placebo run-in period.

Randomization and Intervention

After taking the placebo (referred to as the “study
medication”) for 1 month, patients were randomly as-
signed to 3 methods of collecting adverse events. All pa-
tients were given 1 of 3 self-administered paper forms. The
form given to the first group asked an open-ended ques-
tion: “Did you have any significant medical problem since
the last study visit?” The form given to the second group
asked an open-ended question that was more defined:
“Since the last study visit, have you limited your usual daily
activities for more than 1 day because of a medical prob-
lem?” A checklist accompanied the form given to the third
group, which asked a more pointed question: “Since the
last visit, have you experienced any of the following (check-
list attached)?” The checklist contained 53 symptoms,
grouped by anatomical region. Two of the authors devel-
oped the checklist after conducting an unpublished review
of checklists that were used in earlier clinical trials per-
formed at the same institution. The checklist did not ask
patients to rate the frequency or severity of symptoms and
did not ask patients to make a judgment about whether
their medical problem was caused by the study medication.
Patients in the open-ended question groups who answered
“yes” were asked to identify their medical problem, which
was recorded by a study assistant on the same checklist
used in the third group.

Outcomes and Analysis

The primary outcome measure was the difference in
the proportion of patients reporting 1 or more adverse
events in each group. All patients in the STEP study were
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included in the current study; therefore, the sample size
was not calculated on the basis of the needs of this study.
Participants were randomly assigned to the 3 groups in
equal proportions by using a computer-generated, random
allocation sequence that was prepared before the study be-
gan. Study personnel were blinded to the allocation se-
quence but were aware of group assignments after they
were made. Patients were not informed of their group as-
signment. Persons performing the data analysis were
blinded to group assignment. Baseline characteristics of the
3 intervention groups were compared by using analysis of
variance for continuous variables and chi-square tests for
categorical variables. We also used chi-square tests to com-
pare the number and specific type of adverse events that
occurred among groups. All analyses were performed by

using Stata, version 8.0 (Stata Corp., College Station,
Texas).

Role of the Funding Sources

The funding organizations had no role in the design
and conduct of the study; the collection, management,
analysis, and interpretation of the data; or the preparation,
review, or approval of the manuscript.

REsuLTS

We randomly assigned 214 patients to 1 of 3 methods
of collecting data on adverse effects. Patients were predom-
inantly healthy, well-educated white men (mean age, 63
years) who were taking a mean of 2.5 medications (Table
1). Baseline characteristics of the patients were similar
among the 3 groups. All patients completed the study and
the outcome assessment (Figure).

The group that was assigned to a checklist method
reported a significantly greater number of adverse events
(238 events) than the first and second groups, which were
asked open-ended questions (11 and 14 adverse events,
respectively; 2 << 0.001) (Table 2). A much higher per-
centage of patients in the checklist group reported 1 or
more adverse events (77%) compared with the patients
asked each of the 2 different open-ended questions (14%
for the first group and 13% for the second group; P <
0.001). For each of the 10 most commonly reported ad-
verse events (Table 2), participants in the checklist group
reported a greater number of adverse events (P < 0.001).
No serious adverse events occurred during the study pe-
riod.

DiscussioN

In this randomized, controlled trial, we found that a
checklist method of identifying adverse events dramatically
increased the number of reported events compared with 2
types of open-ended questions. Although this finding is
intuitive, the magnitude of effect has important implica-
tions both for the conduct of clinical trials and for assess-
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Table 1. Baseline Characteristics of Study Participants

Characteristic All Groups
(n = 214)
Mean age (SD), y 63.1(7.9)
Ethnicity, n (%)
White 173 (81)
Black 12 (6)
Asian 14 (6)
Hispanic 11 (5)
Other 4(2)
Completed college, n (%) 145 (68)
Mean score on the American Urological Association 15.2 (5.5)
Symptom Index (SD)*
Comorbid conditions, n (%)
Hypertension 89 (42)
Lung disease 40 (19)
Heart disease 37 (17)
Diabetes 16 (7)
Medicationst
Mean medications used (SD), n 2.5 (2.4)
Aspirin, n (%) 65 (30)
Statin, n (%) 49 (23)
Angiotensin-converting enzyme inhibitor, n (%) 32 (15)
B-Blocker, n (%) 28 (13)
Thiazide diuretic, n (%) 25 (12)
Calcium-channel blocker, n (%) 23 (11)
Nonsteroidal anti-inflammatory drug, n (%) 21 (10)
Antidepressant, n (%) 18 (8)
Proton-pump inhibitor, n (%) 16 (7)
Hypoglycemic, n (%) 11 (5)

Open-Ended Open-Ended, Checklist Group
Question Group Defined Question (n = 74)
(n =70) Group (n = 70)
63.3 (8.5) 62.5 (7.5) 63.3 (7.7)
53 (77) 59 (84) 61 (83)
5(@) 3(4) 4 (5)
6(9) 4 (6) 4(5)
3(4) 3(4) 5(7)
2(3) 1) 0 (0)
43 (61) 52 (74) 50 (68)
15.0 (6.1) 15.3 (5.2) 15.1 (5.0)
31 (44) 27 (39) 31 (42)
16 (23) 9 (13) 15 (20)
13 (19) 12.(17) 12 (16)
4(6) 6(9) 6 (8)
2.5(2.6) 22(2.4) 2.5(2.5)
22 (31) 22 (31) 21 (28)
22 (31) 12(17) 15 (20)
12 (17) 12 (17) 8(11)
9(13) 12 (17) 79
8 (11) 9 (13) 8 (11)
11 (16) 6(9) 6 (8)
5(7) 7 (10) 9 (12)
5(7) 5(7) 8 (11)
4 (6) 6(9) 6 (8)
34 4 (6) 4 (5)

* A patient’s score reflects the severity of symptoms; a score of 0 to 7 indicates mild symptoms, a score of 8 to 19 indicates moderately severe symptoms, and a score of 20

to 35 indicates severe symptoms.
T The 10 most commonly used medicines taken by participants.

ment of the risk—benefit profile of drugs and other inter-
ventions.

It is common practice for physicians and patients to
select drugs and other interventions on the basis of their
reported rate of side effects. However, if different drugs
used for the same indication are examined in clinical trials
that use different methods of identifying adverse events,
then it is not valid to compare the reported rate of side
effects. For example, the reported rates of sexual side effects
from selective serotonin reuptake inhibitors range from 2%
to 73%; much of this difference is probably attributable to
different methods of adverse event collection (4). Similarly,
a recent systematic review found that published trials of
pharmacologic treatments for rheumatoid arthritis were
much more likely to report data on harm than trials of
nonpharmacologic treatment (5), highlighting the diffi-
culty of comparing the safety of different treatments for the
same condition.

The 3 self-administered questions that we used to as-
sess the frequency of adverse events in this study were, by
design, limited in scope. The self-administered forms did
not ask patients to describe the timing, severity, or fre-
quency of their medical problems, nor did they ask partic-
ipants or investigators to make a judgment of causality.
Other techniques to assess adverse events, such as changes
in vital signs, laboratory tests, physical examinations, or

www.annals.org

more detailed searches for expected adverse events, were
not included. The purpose of this simplified approach was
to isolate and contrast 3 different initial screening methods
of identifying medical problems occurring among partici-
pants in a clinical trial.

Because all patients in the current study were taking
placebo, probably none of the reported adverse events were
true side effects of the “study medication” but were merely
symptoms that commonly occur in adults. For example, a
previous survey of university students and hospital staff
found that 81% of respondents reported some symptom
within the past 3 days when prompted by a checklist (6).
This highlights the problem that most study participants
are likely to have a high prevalence of symptoms that are
unrelated to a study drug or intervention, and a checklist
method is therefore likely to have very low specificity for
detecting true side effects.

The wording of the 3 self-administered questions that
we used in this study asked about 3 different thresholds of
medical problems. One question asked participants if they
experienced a “significant medical problem,” one asked if
they “limited their usual daily activities for more than 1
day because of a medical problem,” and one merely asked
if participants had anything shown on a checklist. It is
possible that the observed differences in reported medical
problems with the open-ended questions versus the check-
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Figure. Flow diagram showing the distribution of participants at each stage of the study.
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STEP = Saw Palmetto Treatment for Enlarged Prostates.

list might have been at least partially attributable to the
different wording of these questions. Also, our study in-
cluded only relatively healthy, well-educated men; there-
fore, the findings may not apply to other populations.
Several previous studies have compared the use of
open-ended questions and checklists to determine the fre-
quency of reported adverse events in a clinical trial (7-11).

All of these studies assigned patients to receive both meth-
ods of adverse event collection, with the open-ended ques-
tion being administered first; no randomized comparisons
were performed. This method has the potential to bias the
participants’ response to the checklist because they are ini-
tially “primed” by the open-ended question. These studies
had several other methodologic shortcomings, including a

Table 2. 10 Most Frequently Reported Adverse Events*

Adverse Event
(n=70), n

Total events reported 1
Back pain

Upper respiratory infection, flu-like symptoms
Dry mouth

Fatigue

Cough

Nocturia

Joint pain or swelling

Impotency

Headache

Heartburn or indigestion

2 00 00000 =0 =

Open-Ended Question Group

Open-Ended, Checklist Group
Defined Question Group (n=74),n
(n=70),n
14 238

5 13

2 15

0 13

0 12

0 11

0 11

1 9

0 10

0 10

0 9

* All P values < 0.001.
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high dropout rate (8), inclusion of only neurotic patients
(9, 11), and inadequate statistical analysis (10). Despite
such flaws, these studies still consistently found that the
checklist method identified more adverse events than open-
ended questioning. Our study—which randomly assigned
patients to different methods of collecting information on
adverse events; included patients who were all participating
in a single-blind, placebo run-in period; and had complete
data collection on all patients—validates the findings of
earlier work.

One could make rational arguments for using a check-
list, an open-ended question, or other techniques to iden-
tify adverse events in clinical trials. However, use of differ-
ent methods for collecting data in different clinical trials
limits the ability to compare the side effect profile of drugs.
The use of the CONSORT (Consolidated Standards of
Reporting Trials) statement has helped to make clinical
trials more uniform and comparable (12, 13), and we
strongly advocate that this effort be extended to include a
uniform method for identifying adverse events in clinical
trials.
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