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COMPARATIVE EFFECTIVENESS

(CE) research refers to stud-
ies that compare “the ben-
efits and harms of different

interventions and strategies to pre-
vent, diagnose, treat, and monitor
health conditions.”1,2 In contrast to re-
search on novel interventions and strat-
egies, CE studies help physicians use
existing treatments and treatment strat-
egies more effectively.3-5 Comparative
effectiveness studies also help physi-
cians determine which interventions
and strategies are most effective, saf-
est, or least costly when multiple op-
tions are available.3-5 Because of con-
cerns that insufficient research is
currently devoted to improving the use
of existing therapies, the US Congress
recently passed legislation that will pro-
vide more than $1 billion to support CE
studies.5,6

Despite the recent interest in CE re-
search, only limited information is avail-
able about existing CE studies.5,7 Two
previous inventories of CE research (not
peer-reviewed) provide only basic in-
formation about the characteristics of
CE studies.1,8 Additional information
about existing CE research could help
guide policy makers as they deter-
mine the amount and types of CE re-
search that are most needed.

In this study, we describe the char-
acteristics of recently published CE re-
search concerning medications from the

6 general medicine and internal medi-
cine journals with the highest impact
factors.

METHODS
Study Selection

We identified all randomized trials,
observational studies, and meta-For editorial comment see p 985.
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Context Policy makers and physician organizations have recently called for more
comparative effectiveness (CE) research, yet little is known about existing CE
studies.

Objective To describe the characteristics of recently published CE studies evaluat-
ing medications.

Design, Setting, and Participants Analysis of all randomized trials, observa-
tional studies, and meta-analyses involving medications published in the 6 general medi-
cine and internal medicine journals with the highest impact factor between June 1,
2008, and September 30, 2009.

Main Outcome Measures The prevalence and characteristics of CE studies (those
comparing existing, active treatments) and non-CE studies (those involving novel thera-
pies or those using an inactive control).

Results We identified 328 studies evaluating medications, 104 of which were CE
studies. Among the CE studies, 45 (43%; 95% confidence interval [CI], 34%-53%)
compared different medications, 11 (11%; 95% CI, 5%-18%) compared medica-
tions with nonpharmacologic interventions, 32 (31%; 95% CI, 22%-41%) com-
pared different pharmacologic strategies, and 16 (15%; 95% CI, 9%-24%) com-
pared different medication dosing schedules. Twenty (19%; 95% CI, 12%-28%)
CE studies focused on safety and 2 (2%; 95% CI, 0%-7%) included cost-
effectiveness analyses. Comparative effectiveness studies were less likely than
non-CE studies to have been exclusively commercially funded: 13% (95% CI,
8%-22%) vs 45% (95% CI, 38%-52%), respectively (P� .001). In total, 90 (87%;
95% CI, 78%-92%) of the CE studies received noncommercial funding, including
66 that received government funding (63%; 95% CI, 53%-73%). Of 212 random-
ized trials, 97 (46%; 95% CI, 39%-63%) used an active comparator; the rest used
an inactive control. Active-comparator trials were less likely than trials with inactive
controls to report positive results: 44% (95% CI, 33%-55%) vs 66% (95% CI,
57%-75%), respectively (P=.002).

Conclusions In these high-impact general medicine journals, approximately one-
third of studies evaluating medications were CE studies. Of these studies,
only a minority compared pharmacologic and nonpharmacologic therapies, few
focused on safety or cost, and most were funded by noncommercial funding
sources.
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analyses involving medications pub-
l ished in the 16-month period
between June 1, 2008, and September
30, 2009, in the 6 general medicine
and internal medicine journals with
the highest impact factor (New
England Journal of Medicine, Lancet,
JAMA, Annals of Internal Medicine,
B M J , and A r c h i v e s o f I n t e r n a l
Medicine).9 One author (M.H.) per-
fo rmed the l i t e r a tu re rev i ew ,
abstracted all information from
included studies, and characterized
each study regarding outcomes of
interest according to prespecified cri-
teria. The studies were identified by
manually reviewing all original articles
with a formal abstract published in the
6 journals during the specified time
period.

All human studies in which medica-
tions (either a specific medication or a
class of medications) were compared
with either an active treatment (such
as another medication or a nonphar-
macologic therapy) or an inactive con-
trol (either a placebo or no therapy)
were selected for inclusion. Random-
ized trials, case-control studies, co-
hort studies, and meta-analyses were in-
cluded. Systematic reviews, before and
after studies without a control group,
and modeling studies not involving ac-
tual patients were excluded. Studies in-
volving only topical therapies, includ-
ing locally active injected medications
(but not systemically active injected
medications), also were excluded be-
cause these therapies were considered
nonpharmacologic interventions for the
purposes of this study.

Study Characteristics

Each selected study was reviewed to de-
termine the study design, sample size,
disease under study, whether the study
medications were US Food and Drug
Administration (FDA)–approved when
study enrollment began, whether the
study was commercially funded (ie, re-
ceived funding aside from free study
medications from a for-profit com-
pany), whether the study received fund-
ing from a government agency (either
in the United States or another coun-

try), and whether the lead author re-
ported financial ties to commercial en-
tities. Randomized trials reporting a
primary study end point were re-
viewed to determine the trial phase (ie,
phase 1, 2, 3, 4, or unassigned) as re-
ported either in the text of the study,
the trial registry, or both, and whether
a noninferiority data analysis (either
alone or in addition to a superiority
analysis) was performed.

Studies were classified as CE stud-
ies if they (1) involved existing (rather
than novel) medications; and (2) com-
pared active therapies (act ive-
comparator studies) rather than an ac-
tive therapy with an inactive control
such as a placebo (inactive-compara-
tor studies). We classified studies as
involving existing medications if all
the study medications were FDA-
approved. Randomized trials involv-
ing a noninferiority analysis were cat-
egorized as studies of novel therapies
because noninferiority trials are gen-
erally conducted in an effort to obtain
FDA approval for an unapproved or off-
label use of a medication.10,11

Because of the previous suggestion
that more CE studies are needed that
compare pharmacologic with non-
pharmacologic treatments, different
therapeutic strategies, and determina-
tion of optimal medication usage,5,7,12

we further classified CE studies into 1
of 4 categories: (1) studies comparing
2 or more medications with each
other; (2) studies comparing medica-
tions with nonpharmacologic inter-
ventions (eg, surgery or lifestyle inter-
ventions); (3) studies comparing
different pharmacologic strategies for
medication use, specifically different
therapeutic initiation or treatment tar-
gets (eg, different hemoglobin A1C

goals in patients with diabetes) and
determination of optimal medication
usage or different monitoring para-
meters (eg, adjustment of diabetes
medications using continuous glucose
monitoring vs conventional glucose
monitoring); and (4) studies compar-
ing different medication doses, dura-
tions or frequencies of treatment, or
different medication formulations.

Because of previous suggestions for
conducting more CE studies that
focus on medication safety and that
include cost-effectiveness analy-
ses,2,5,7,13 we assessed all studies to
determine whether the primary focus
was medication safety and whether a
formal cost analysis was performed.
Studies were designated as primarily
safety studies if they focused on
adverse medication interactions, fetal
outcomes following maternal medica-
tion use, medication discontinuation
rates, or adverse outcomes unrelated
to the intended medication indication
(eg, cancer rates in patients using
statins). Randomized trials were des-
ignated as primarily safety studies if
any of the primary study end points
met these criteria. Previous re-
search14-18 has also classified studies
as safety studies according to the
judgment of a reviewing author.
Because phase 4 randomized trials are
postmarketing surveillance trials
designed, in part, to identify less com-
mon adverse medication effects,19,20

we also assessed the prevalence of
phase 4 trials as a secondary measure
of safety research.

Eligible randomized trials were re-
viewed to determine if there was a sta-
tistically significant positive result for
the newer therapy relative to the con-
trol group with regard to any primary
trial end point. Trials were considered
ineligible for this analysis if there was
not a prespecified primary end point or
if there were 3 or more treatment
groups because, in these cases, it was
not possible to determine which 2
groups should be considered when de-
termining if there was a positive re-
sult.

Quality Control Assessment

Because there was some subjectivity in
determining whether studies should
be classified as active-comparator
studies vs inactive-comparator studies
and in determining the type of com-
parison performed (eg, comparisons of
different medications or of medication
use vs nonpharmacologic therapy)
and in determining whether the study
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focused primarily on safety, a quality
control check was performed. One
author (D.M.) independently reviewed
all studies published during the 2nd,
6th, 10th, and 14th months of the
16-month study period and indepen-
dently classified studies with regard to
the above-mentioned outcomes.
Unlike the primary data extractor
(M.H.), D.M. was blinded to each
study’s funding source during the
quality control check. Interrater agree-
ment was assessed by calculating �
statistics.

Statistical Analysis

We compared several key character-
istics including funding, design, and
outcomes7 in comparative vs non-
comparative effectiveness studies;
among CE studies that received
exclusive, partial, or no commercial
funding; and between studies that
did vs did not receive government
funding. We also compared key char-
acteristics of randomized trials that
used active vs inactive comparators
(according to our definitions, active-
comparator trials, unlike CE trials,
may involve non–FDA-approved
medications and may use noninferi-
ority analyses).

We performed post hoc power cal-
culations for 3 comparisons that we
prespecified as key analyses of interest:
the percentage of CE vs non-CE stud-
ies receiving exclusive commercial
funding21; the percentage of active-
comparator vs inactive-comparator
randomized trials reporting positive
results22; and the percentage of exclu-
sively commercially-funded CE stud-
ies vs CE studies receiving noncom-
mercial funding to compare different
pharmacologic strategies.2 3 We
assumed a 20% exclusive commercial
funding rate for CE studies, a 30%
exclusive commercial funding rate for
non-CE studies, a 50% positive results
rate for active-comparator trials, and a
65% positive results rate for inactive-
comparator trials. Additionally, we
assumed that 35% and 15% of non-
commercially funded and exclusively
commercially funded CE studies,

respectively, would involve compari-
sons of different pharmacologic strate-
gies. Based on these assumptions and
the numbers of included studies, the
power to detect a significant difference
for these 3 variables was 92.4%,
89.0%, and 22.7%, respectively, at an
� level of .05.

Two-sided �2 tests with an a priori
level of significance of P� .05 were used
for all comparisons reported in this
study. Confidence intervals (CIs) were
calculated as exact 95% CIs. All statis-
tical analyses were performed using
STATA version 11.0 (StataCorp LP,
College Station, Texas).24

Further details of the study meth-
ods are available online (eAppendix;
http://www.jama.com).

RESULTS
Fifteen hundred original articles were
reviewed in the 6 medical journals and
326 were randomized trials, observa-
tional studies, or meta-analyses involv-
ing medications that met the study in-
clusion criteria. Two of these articles
reported on 2 distinct medication in-
terventions, each of which indepen-
dently met the study inclusion crite-
ria; each intervention was counted
separately, yielding a total of 328 medi-

cation studies for the analysis. Of these,
104 (32%; 95% CI, 27%-37%) were CE
studies and 224 (68%; 95% CI, 63%-
73%) were non-CE studies. A list of
these CE studies and noncomparative
effectiveness studies is available on-
line (eAppendix).

Of the 104 CE studies, 45 com-
pared 2 or more medications with
each other (43%; 95% CI, 34%-53%),
11 compared medications with non-
pharmacologic interventions (11%;
95% CI, 5%-18%), 32 compared dif-
ferent pharmacologic strategies
(31%; 95% CI, 22%-41%), and 16
compared different medication doses,
durations or frequencies of treat-
ment, or different medication formu-
lations (15%; 95% CI, 9%-24%)
(FIGURE).

Characteristics of the CE and non-CE
studies are shown in TABLE 1. Fund-
ing sources, design, and outcomes of
these studies are shown in TABLE 2. CE
studies were more likely than non-CE
studies to have received government
funding from any country, to have re-
ceived US government funding, and to
have included a cost-effectiveness analy-
sis. CE studies were less likely than
non-CE studies to be exclusively com-
mercially funded, to have a lead au-

Figure. Distribution of Studies

104 Comparative effectiveness studies
45 Comparing medications with

each other
32 Comparing different pharmacologic

strategies
16 Comparing different medication

doses, durations, frequencies,
or formulations

11 Comparing medications with
nonpharmacologic therapy

224 Noncomparative effectiveness studiesa

187 With an inactive comparator
81 Involving non–FDA-approved

medications
23 Noninferiority trials

1500 Articles identified and reviewed

328 Randomized trials, observational studies,
or meta-analyses involving medications
included in analysis

1172 Excluded (did not meet
eligibility criteria)

FDA indicates US Food and Drug Administration.
aTotal does not sum to 224 because studies are not mutually exclusive to 1 category.
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thor with commercial ties, and to report
positive results that were statistically
significant.

The characteristics of the commer-
cially funded vs noncommercially
funded CE studies, and government-
funded vs nongovernment-funded CE
studies, are shown in TABLE 3. Exclu-
sively commercially funded random-
ized trials were more likely than non-
commercially funded trials to be phase
4 postmarketing surveillance trials. Oth-
erwise, there were no statistically sig-
nificant differences with regard to any
of the characteristics we examined;
however, the power to detect differ-

ences was limited for most of these out-
comes.

In total, noncommercial entities
jointly or exclusively funded 90 of
the 104 CE studies (87%; 95% CI,
78%-92%), including 10 of the 11 CE
studies comparing medications with
nonpharmacologic interventions
(91%; 95% CI, 59%-100%), 30 of the
32 CE studies comparing different
pharmacologic strategies (94%; 95%
CI, 79%-99%), 18 of the 20 CE stud-
ies focusing on safety (90%; 95% CI,
68%-99%), 8 of the 13 phase 4 post-
marketing surveillance CE trials
(62%; 95% CI, 32%-86%), and both

of the 2 CE studies with a cost-
effectiveness analysis (100%, 95% CI,
16%-100%). Government entities at
least partially funded 66 of the 104
CE studies (63%; 95% CI, 53%-73%).

Of the 212 CE and non-CE ran-
domized trials reporting on a pri-
mary end point, 97 used an active-
comparator group (46%; 95% CI,
39%-63%) and 115 used an inactive
control (54%; 95% CI, 47%-61%).
Exclusively commercially funded
trials were less likely than trials
receiving noncommercial funding to
use an active comparator (36 of 108
[33%; 95% CI, 25%-43%] vs 61 of
104] [59%; 95% CI, 49%-68%];
P� .001). Eligible active-comparator
trials were less likely than eligible
inactive-comparator trials to report
positive results (37 of 84 [44%; 95%
CI, 33%-55%] vs 76 of 115 [66%;
95% CI, 57%-75%]; P=.002).

Exclusively commercially funded
trials (both active-comparator and
inactive-comparator) were more
likely than jointly or noncommer-
cially funded trials to report positive
results (69 of 106 [65%; 95% CI,
55%-74%] vs 44 of 93 [47%; 95% CI,
37%-58%]; P = .01). Among the
exclusively commercially funded
trials , act ive-comparator tr ials
appeared to be less likely than
inactive-comparator trials to report
positive results, although this differ-
ence did not reach statistical signifi-
cance (18 of 34 [53%; 95% CI, 35%-
70%] vs 51 of 72 [71%; 95% CI,
59%-81%]; P=.07).

Of the 97 active-comparator trials re-
porting on a primary study end point,
23 used a noninferiority analysis (24%;
95% CI, 16%-33%) and 18 of these were
exclusively commercially funded (78%;
95% CI, 56%-93%). Twenty-four of 97
active-comparator trials involved
non−FDA-approved medications (25%;
95% CI, 17%-35%), whereas 53 of 115
inactive-comparator trials did (46%;
95% CI, 37%-56%).

Fifty-eight of the 328 CE and non-CE
medication studies focused primarily on
safety (18%; 95% CI, 14%-22%) and 20
of these were CE studies (34%; 95% CI,

Table 1. Baseline Characteristics of Comparative Effectiveness and Noncomparative
Effectiveness Medication Studies

Characteristic

No. of Studies (%) [95% CI]

CE (n = 104) Non-CE (n = 224)

Journal
New England Journal of Medicine 33 (32) [23-42] 65 (29) [23-35]

Lancet 18 (17) [11-26] 72 (32) [26-39]

JAMA 13 (13) [7-20] 25 (11) [7-16]

Annals of Internal Medicine 12 (12) [6-19] 15 (7) [4-11]

BMJ 13 (13) [7-20] 22 (10) [6-14]

Archives of Internal Medicine 15 (14) [8-23] 25 (11) [7-16]

No. of study participants
�150 10 (10) [5-17] 21 (9) [6-14]

150-499 19 (18) [11-27] 45 (20) [15-26]

�500 75 (72) [62-80] 158 (71) [64-76]

Study design
Randomized controlled trial 72 (69) [59-78] 161 (72) [65-78]

Observational 19 (18) [11-27] 35 (16) [11-21]

Meta-analysis 13 (13) [7-20] 28 (13) [8-18]

Disease category
Cardiovascular 22 (21) [14-30] 55 (25) [19-31]

Endocrine 15 (14) [8-23] 17 (8) [4-12]

Hematology/oncology 10 (10) [5-17] 23 (23) [7-15]

HIV/AIDS 9 (9) [4-16] 9 (4) [2-7]

Infectious disease 9 (9) [4-16] 29 (13) [9-18]

Psychiatric 8 (8) [3-15] 9 (4) [2-7]

Rheumatologic/orthopedic 7 (7) [3-13] 16 (7) [4-11]

Gastrointestinal 4 (4) [1-10] 7 (3) [1-6]

Neurologic 4 (4) [1-10] 15 (7) [4-11]

Pulmonary 2 (2) [0-7] 20 (9) [16-13]

Other 14 (13) [8-22] 24 (11) [7-16]

Randomized trial phasea

1 0 [0-6] 0 [0-2]

2 8 (13) [6-24] 22 (15) [9-21]

3 21 (34) [22-47] 87 (58) [50-66]

4b 13 (21) [12-33] 19 (13) [8-19]

Unassigned 20 (32) [21-45] 22 (15) [9-22]
Abbreviations: CE, comparative effectiveness; CI, confidence interval; HIV, human immunodeficiency virus.
aApplies only to the 62 CE and 150 non-CE randomized trials reporting on a primary study end point.
b Indicates a postmarketing surveillance trial.
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22%-48%). Eight of the 58 safety stud-
ies were randomized trials reporting on
a primary study end point, while 50
were observational studies, meta-
analyses, and randomized trials not re-
porting on a primary end point. Thirty-
two of the 212 randomized trials
reporting on a primary end point were
phase 4 postmarketing surveillance
trials (15%; 95% CI, 11%-21%) and 13
of these were CE trials (41%; 95% CI,
24%-59%). In total, 51 of the safety
studies (88%; 95% CI, 77%-95%; both
CE and non-CE) received at least par-
tial noncommercial funding, while 30
received government funding (52%;
95% CI, 38%-65%).

Of the 328 total studies, 2 included
cost-effectiveness analyses (1%; 95%
CI, 0%-2%), and both of these were
CE studies (100%; 95% CI, 16%-
100%).

A total of 75 of the 328 studies
were reviewed for the quality control
check, and 23 of these were classified
as CE studies in both the primary data
analysis and in the quality review.
There was agreement between the

Table 2. Funding Sources, Design, and Outcomes of Comparative and Noncomparative
Effectiveness Medication Studies

Characteristic

No. of Studies (%) [95% CI]
P

ValueCE (n = 104) Non-CE (n = 224)

Commercial funding
Exclusive commercial funding 14 (13) [8-22] 101 (45) [38-52]
Joint commercial and

noncommercial funding
20 (19) [12-28] 25 (11) [7-16] �.001a

No commercial funding 70 (67) [57-76] 98 (44) [37-51]
Government funding from any country

Yes 66 (63) [53-73] 78 (35) [29-41]
�.001

No 38 (37) [27-47] 146 (65) [59-71]
US government funding

Yes 38 (37) [27-47] 44 (20) [15-25]
.001

No 66 (63) [53-73] 180 (80) [75-85]
Lead author reports financial ties

to commercial entities
Yes 35 (34) [25-44] 125 (56) [49-62]

�.001
No 69 (66) [56-75] 99 (44) [38-51]

Primary safety focus
Yes 20 (19) [12-28] 38 (17) [12-23]

.62
No 84 (81) [72-88] 186 (83) [77-88]

Cost-effectiveness analysis
Yes 2 (2) [0-7] 0 [0-2]

.04
No 102 (98) [93-100] 224 (100) [98-100]

Statistically significant positive resultb

Yes 20 (39) [26-54] 93 (63) [55-71]
.003

No 31 (61) [46-74] 55 (37) [29-45]
Abbreviations: CE, comparative effectiveness; CI, confidence interval.
aExclusive commercial vs any noncommercial funding.
bApplies only to the randomized trials reporting on a primary study end point that were eligible for this analysis (51 CE

and 148 non-CE).

Table 3. Comparison of Comparative Effectiveness Studies by Funding Source

Characteristic

No. of Studies (%) [95% CI]

P
Valuea

No. of Studies (%) [95% CI]

P
Value

Exclusively
Commercial

(n = 14)

Joint Commercial and
Noncommercial

(n = 20)
Noncommercial

(n = 70)
Government

(n = 66)

No
Government

(n = 38)
Comparator type

Medication vs medication 9 (64) [35-87] 7 (35) [15-59] 29 (41) [30-54] 26 (39) [28-52] 19 (50) [33-67]
Medication vs

nonpharmacologic therapy
1 (7) [0-34] 3 (15) [3-38] 7 (10) [4-20] 8 (12) [5-22] 3 (8) [2-21]

Different pharmacologic strategies 2 (14) [2-43] 8 (40) [19-64] 22 (31) [21-44] .59 22 (33) [22-46] 10 (26) [13-43] .70
Different doses, durations

or frequencies of
treatment, or formulations

2 (14) [2-43] 2 (10) [1-32] 12 (17) [9-28] 10 (15) [8-26] 6 (16) [6-31]

Primary safety focus
Yes 2 (14) [2-43] 1 (5) [0-25] 17 (24) [15-36]

.61
11 (17) [19-28] 9 (24) [11-40]

.38
No 12 (86) [57-98] 19 (95) [75-100] 53 (76) [64-85] 55 (83) [72-91] 29 (76) [60-89]

Phase 4 trialsb

Yes 5 (42) [15-72] 1 (7) [0-34] 7 (19) [8-36]
.05

6 (16) [6-32] 7 (28) [12-49]
.26

No 7 (58) [28-85] 13 (93) [66-100] 29 (81) [64-92] 31 (84) [68-94] 18 (72) [51-88]
Cost-effectiveness analysis

Yes 0 [0-23] 0 [0-17] 2 (3) [0-10]
.57

1 (2) [0-8] 1 (3) [0-14]
.69

No 14 (100) [77-100] 20 (100) [83-100] 68 (97) [90-100] 65 (98) [92-100] 37 (97) [86-100]
Statistically significant positive resultsc

Yes 5 (45) [17-77] 3 (23) [8-51] 12 (44) [25-65]
.73

9 (33) [17-54] 11 (46) [26-67]
.36

No 6 (55) [23-83] 10 (77) [49-92] 15 (56) [35-75] 18 (67) [46-83] 13 (54) [33-74]
aExclusively commercially funded studies vs studies receiving noncommercial funding.
bApplies only to comparative effectiveness randomized trials reporting on a primary study end point: 12 exclusively commercially funded; 14 jointly funded; 36 noncommercially funded;

37 government-funded; and 25 nongovernment-funded. Phase 4 trials are postmarketing surveillance trials.
cApplies only to comparative effectiveness randomized trials reporting on a primary study end point and eligible for this analysis: 11 exclusively commercially funded; 13 jointly funded; 27

noncommercially funded; 27 government-funded; and 24 nongovernment-funded.
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data analysis and the quality review
for 73 of the 75 studies with regard to
classification as either an active-
comparator vs inactive-comparator
study (97%; 95% CI, 91%-100%
[� 0.94; 95% CI, 0.85-1.00]); for 73 of
75 studies with regard to classification
as either a safety study or nonsafety
study (97%; 95% CI, 91%-100%
[� 0.93; 95% CI, 0.83-1.00]); and for
22 of 23 CE studies with regard to
classification of the type of compari-
son performed (96%; 95% CI, 79%-
100% [� 0.93; 95% CI, 0.81-1.00]).

COMMENT
We identified 104 CE medication stud-
ies published during a 16-month pe-
riod in 6 general medicine and inter-
nal medicine journals with the highest
impact factors. These CE medication
studies represent 32% of all random-
ized trials, observational studies, and
meta-analyses involving medications
during this time period. The fact that
only 32% of the studies in these jour-
nals evaluating medications met our cri-
teria for CE research supports previ-
ous concerns that only limited clinical
research is currently devoted to help-
ing physicians use existing therapies
more effectively.3,5-7

Our study also showed that 11% of
CE studies compared medications
with nonpharmacologic interventions,
whereas 31% compared different phar-
macologic strategies. Studies involving
nonpharmacologic treatments and dif-
ferent pharmacologic strategies are
particularly important because they
help clinicians make fundamental
therapeutic decisions.5,7,12 Our find-
ings support the view that there is
a relative lack of these types of stud-
ies.12

We also found that CE studies were
less likely than non-CE studies to
have been exclusively commercially
funded and that the vast majority of
CE studies relied on noncommercial
funding, including government fund-
ing. Noncommercial entities may
fund a large portion of CE research
because commercial entities presum-
ably devote much of their research to

the development of novel therapies
and to funding inactive-comparator
studies aimed at expanding indica-
tions for their products.25,26 Our find-
ings highlight the importance of non-
commercial and government funding
for CE research.3

Our finding that 19% of CE studies
(and 18% of all studies) focused on
safety, and that only a minority of
randomized trials were phase 4 post-
marketing surveillance studies, sug-
gests that efficacy outcomes are
emphasized to a substantially greater
extent than safety outcomes in medi-
cation research. Although a predomi-
nance of efficacy-oriented studies may
seem appropriate, the withdrawal of
several top-selling medications from
the market has resulted in questions
regarding whether safety concerns are
adequately emphasized in existing
medication studies.27,28 Our results
could provide important information
for policy makers who will need to
determine whether increased empha-
sis should be placed on safety in
future medication research. In addi-
tion, our finding that noncommercial
entities funded the vast majority of
safety studies supports concerns that
commercially funded research may
underemphasize safety issues.28-30

Our study also found that only 2%
of CE studies and 1% of all studies
included formal cost-effectiveness
analyses. Cost-effectiveness analyses
are critical for promoting efficient
and effective health care.30-32 The
small proportion of studies that
included cost-effectiveness analyses
may reflect policies or editorial pri-
orities of journal editors favoring
publication of clinical outcome
reports rather than a true dearth of
cost-effective studies.

In our studies, more than half of
randomized trials used an inactive
control group rather than an active
comparator. A disproportionate per-
centage of the inactive-comparator
studies were exclusively commer-
cially funded, which is consistent
with the findings of other stud-
ies.8,23,33 Inactive comparators may be

appropriate when alternative thera-
pies do not exist for the disease
under study.34 We did not attempt to
estimate how many of the inactive-
comparator trials in our analysis
could have used an active compara-
tor because of the technical chal-
lenges of making this determination;
however, less than half of the trials in
our analysis used an active compara-
tor, supporting the suggestion that
inactive comparators often may be
used inappropriately particularly in
commercially funded research.26,35

Inactive-comparator trials were more
likely than active-comparator trials
to report positive results, presumably
because active comparators are more
effective than inactive controls. This
finding also seemed applicable for com-
mercially funded trials, which were
nonsignificantly more likely to report
a positive result if an inactive compara-
tor was used. This may provide one of
several potential explanations for the
widespread finding—confirmed by our
study—that commercially funded re-
search is more likely to report positive
results than noncommercially funded
research.14,23,36,37 Commercially funded
trials may be more likely to show posi-
tive results in part because a higher
percentage of them are inactive-
comparator trials.38

In addition, our study showed that
24% of active-comparator random-
ized trials used a noninferiority
analysis and most of these noninferi-
ority trials were exclusively commer-
cially funded. There is considerable
debate about the appropriate role of
noninferiority trials, which are
intended to prove therapeutic equiv-
alency rather than to clarify the opti-
mal therapy.10,11,39,40 Some argue that
this type of analysis may be helpful
since it shows whether therapies
with different adverse effect profiles
and costs are equally effective.41

While the appropriate role of nonin-
feriority analyses remains unclear,
our study provides the best estimate
we are aware of for the prevalence of
noninferiority trials published in the
6 journals in our study.
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There are several limitations to our
study. First, our definition of CE
studies is imperfect because some
might consider certain inactive-
comparator studies that evaluate
widely used yet unproven interven-
tions to be CE studies (eg, a study of
antibiotics for the treatment of
asymptomatic Helicobacter pylori
infection). Additionally, our defini-
tion does not perfectly capture stud-
ies of existing medications, ie, some
non−FDA-approved medications may
be available for clinical use in coun-
tries other than the United States,
whereas some trials using a noninfe-
riority design may concern estab-
lished medication indications. Con-
versely, not all off-label uses of
medications are conducted using a
noninferiority design.

Second, our study focuses primar-
ily on medication studies, but CE re-
search may concern a broad array of in-
terventions and strategies such as
pharmacologic therapies, procedures,
behavioral changes, diagnostic tests, or
health care delivery strategies.1

Third, we only included studies pub-
lished in the most prominent general
medicine and internal medicine jour-
nals, and therefore our findings may not
be representative of all existing CE re-
search. These were selected, however,
because they are the most widely read,
quoted, and covered by the media, and
thus are disproportionately likely to in-
fluence clinicians.

Fourth, since there is often a lag of
several years between the time a study
is conceived and when the results are
published, it is possible that the CE
studies we analyzed do not accurately
reflect CE studies that are currently
being conducted but have yet to be pub-
lished.

Fifth, the author who extracted all
the study data was not blinded to each
study’s funding source, which may have
biased the results. Since classifica-
tions were made using predefined ob-
jective criteria, it seems likely that bias
could have had only a minimal impact
on the results. Additionally, we are re-
assured by the high concordance rate

between the assessments made by the
abstracting author and by the author
whose quality control check was
blinded.

CONCLUSION
Overall, this study of CE research in-
volving medications underscores the
importance of the recent legislation
passed in the United States to expand
public funding for CE studies. In par-
ticular, our findings suggest govern-
ment and noncommercial support
should be increased for studies involv-
ing nonpharmacologic therapies, for
studies comparing different therapeu-
tic strategies, and for studies focusing
on the comparative safety and cost of
different therapies. In addition, our
findings highlight the need for regula-
tory agencies like the FDA to require
active-comparator trials for medica-
tion approval whenever feasible.42
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Never doubt that a small group of thoughtful, com-
mitted citizens can change the world; indeed, it’s the
only thing that ever has.

—Margaret Mead (1901-1978)
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