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Ten Challenges at the Intersection of Clinical

Research, Evidence-Based Medicine, and Pain

Relief

[Jadad AR, Cepeda MS. Ten challenges at the intersection of
clinical research, evidence-based medicine, and pain relief.
Ann Emerg Med. September 2000;36:247-252.]

I N T R O D U C T I O N

Pain arguably is the best studied of all symptoms. There is
a rich tradition of pain relief research spanning the past
40 years. Luminaries of the field including, among oth-
ers, Henry Beecher, Louis Lasagna, Ray Houde, and
Stanley Wallenstein, laid down explicit rules about the
design and conduct of pain trials.1 During the second
half of the 20th century, the number of randomized con-
trolled trials (RCTs) evaluating analgesic interventions
doubled every 10 years.2 In January 2000, we searched
the Cochrane Controlled Trials Register, the largest col-
lection of clinical trials in the world, and found that
“pain” or “analgesia” is mentioned in more than 23,000
citations of RCTs (almost 9% of the total).

Of the many methods to evaluate analgesic interven-
tions, RCTs are a very powerful and simple tool. A spe-
cial value of RCTs in pain relief is their ability to mini-
mize the confounding effects of unknown factors that
may influence patients’ responses. In addition, anal-
gesic trials help account for specific issues such as patient
and practitioner expectations, the source of funding, and
the placebo response. RCTs enroll patients or healthy
volunteers who receive one intervention or another (the
“control”) by random assignment. Prospective, double-
blinded RCTs are a powerful technique to reduce bias in
clinical trials, particularly pain relief trials in which
suggestibility and placebo effects may distort the find-
ings.

New methods, derived from clinical epidemiology and
using RCTs as their “raw materials”,1 are also evolving.
These methods include systematic reviews and meta-
analysis and are based on the rigorous search for all evi-
dence and the systematic and quantitative analysis of
research. Yet despite the abundance of RCTs and system-
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The Cochrane Library, reviewed previously in the
Annals Evidence-Based Emergency Medicine series,7 con-
sists of 3 databases that contain information on analgesic
interventions.

• The Cochrane Controlled Trials Register is perhaps the
most advanced and comprehensive source of RCTs in
health care. By the first quarter of 2000, it contained cita-
tions for more than 260,000 RCTs identified through high-
yield searches of bibliographic databases and through ex-
tensive hand-searching of journals.

• The Cochrane Database of Systematic Reviews (CDSR) is
a rapidly growing collection of regularly updated system-
atic reviews of the effects of health care. Prepared by mem-
bers of the Cochrane Collaboration, the database includes
protocols of reviews in progress. By the first quarter of the
year 2000, it contained 213 complete reviews and 235
protocols that included “pain,” “analgesia,” “analgesics,”
and related terms.

• The Database of Abstracts of Reviews of Effectiveness
(DARE) contains structured abstracts of thousands of sys-
tematic reviews from around the world, collected and ap-
praised at the National Health Service Centre for Reviews
and Dissemination at the University of York, England.
DARE also includes brief records of reviews useful for
background information, abstracts of reports of health
technology agencies worldwide, and abstracts of reviews
in the journals ACP Journal Club and Evidence-Based Medi-
cine. In March 2000, this database included 196 poten-
tially relevant reviews.

The second resource for identifying existing RCTs or
systematic reviews in pain relief is the Oxford Pain Inter-
net Site (http://www.jr2.ox.ac.uk/Bandolier/painres/
painpag/index.html). This site provides electronic access
to systematic reviews of pain relief RCTs. Many of these
systematic reviews are also available in the textbook, An
Evidence-Based Resource for Pain Relief.1

International register of ongoing trials
If ethics committees registered trials on approval, it

would be easy to create databases or registers with infor-
mation on such trials and to make them accessible to peo-
ple anywhere in the world via the Internet. Such data-
bases would decrease duplication of research efforts and
diminish publication bias that overrepresents positive
results. Despite many potential benefits to users, most
efforts to create such databases and registers have failed.8,9

Public debates about the need for such databases in pain
relief should be promoted, with full disclosure from par-
ties opposed to compulsory registration of trials. Repre-
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atic reviews regarding pain relief practices, the actual
transfer of research evidence into clinical practice can be
slow. Evidence-based decisionmaking is one way that can
help ensure that the information coming from research
will be considered and, if appropriate, incorporated with
reasonable speed into decisions.3 Dealing with the abun-
dance of RCTs and the increasing number of systematic
reviews in pain relief creates numerous challenges for
researchers, clinicians, funding agencies, ethics boards,
journal editors, and the public. 

This article, which explores the intersection of evi-
dence-based medicine with pain relief practice and
research, reviews 10 challenges regarding analgesic clini-
cal trials and the translation of pain relief evidence into
clinical practice. In addition, strategies, drawn on a more
general discussion of the future of RCTs,4 for meeting
these challenges will be proposed.

C H A L L E N G E  1 :  T O  A V O I D  U N N E C E S S A R Y
D U P L I C A T I O N  O F  E F F O R T

Before embarking on a new trial, researchers, patients,
and funding agencies should be confident that the ques-
tion addressed by the trial has not been answered already.
Given the abundance of trials, 2 strategies could accom-
plish this efficiently: systematic reviews of the literature,
and an international register of ongoing trials.

Rigorous systematic reviews
The first strategy to avoid unnecessary duplication of

effort is a rigorous systematic review of the topic
addressed by any proposed RCT.4 In pain relief, 2 impor-
tant resources exist to facilitate this effort: the Cochrane
Library and the Oxford Pain Internet Site.

The Cochrane Library is the main product of the
Cochrane Collaboration, a rapidly growing international
organization that facilitates well-informed decisions
about health care by preparing, maintaining, and improv-
ing the health care interventions.5 The Cochrane
Collaboration has been described as “an enterprise that
rivals the Human Genome Project in its potential implica-
tions for modern medicine.”6 It welcomes participation
from any person interested in collaborating with others.
The Cochrane Collaboration recently acknowledged the
importance of pain relief by registering a collaborative
review group for Pain, Palliative and Supportive Care
(“PaPaS”). Now issued quarterly on CD-ROM, the
Cochrane Library is shifting toward continuous updating
and Internet accessibility alongside MEDLINE.
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the needs of academics and funding organizations. For
example, relatively few RCTs include head-to-head com-
parisons of current analgesic interventions, assess the
impact of analgesics on quality of life or resource utiliza-
tion, or express their results in ways that clinicians and
patients can easily apply to their decisions. We cannot
afford to perpetuate this situation. Including consumers
and health care providers as active members of research
teams could easily increase the clinical relevance of RCTs.
This approach is proving successful in the development
of tools to promote shared decisionmaking and in the
design and dissemination of systematic reviews.11-13 We
also need effective strategies to increase the role of health
planners, managers, and policymakers in the design, exe-
cution, and dissemination of RCTs.

More collaborative efforts needed
Often, the sample size of RCTs evaluating analgesic

interventions is so small that they provide incomplete
answers to complex questions.14 Increasing the sample
size of RCTs in pain relief will require efficient collabora-
tion among different groups of researchers, often working
in different countries. Successful collaboration will not be
easy, as it will involve an important departure from cur-
rent mechanisms to fund research and to reward
researchers. Important lessons could be learned from
“mega-trials” being conducted in cardiovascular and
oncology research.

C H A L L E N G E  4 :  T O  I M P R O V E  T H E  Q U A L I T Y  O F
R E P O R T I N G  O F  R C T s

RCTs in all areas of health care are reported incompletely,
and pain trials are no exception.15 Most reporting prob-
lems could be eliminated if all journals that published
pain relief research, funders, and researchers endorsed
and embraced the CONSORT statement.16-18 Although
more than 70 journals including the Annals of Emergency
Medicine endorse the CONSORT statement, many jour-
nals devoted solely to pain research still do not. The
CONSORT statement, the product of an extensive inter-
national collaborative process, was developed to help
authors, peer reviewers, and editors improve the standard
published RCT. The statement includes a checklist of 21
items that address different aspects of an RCT and pro-
vides a flow diagram that can be used to map the progress
of participants through a trial. In addition, readers can
use the statement to judge the completeness of articles
describing RCTs. A similar checklist for improving the

sentatives from mass media and consumer groups should
be invited to these discussions.4

C H A L L E N G E  2 :  T O  U S E  A L L  E X I S T I N G  T R I A L S
T O  G U I D E  C L I N I C A L  D E C I S I O N S

Frequently, more than one trial has addressed the same
clinical question. Because these trials enrolled different
groups of people, in different settings, and used the inter-
ventions differently, it is unlikely that they would all
agree. Sometimes, trials on the same topic yield opposite
results. Thus, it may be risky for clinicians or patients to
make decisions based on a single trial. To take advantage
of the best available knowledge, decisionmakers should
consider as many relevant trials as possible as well as
other types of information. A rigorous systematic review
is the most efficient way to access the information from all
existing trials on a given topic. Clinicians and patients
could benefit from consulting resources such as the
Cochrane Library or the Oxford Pain Internet Site when
making treatment decisions.

C H A L L E N G E  3 :  T O  I M P R O V E  T H E  Q U A L I T Y  O F
R C T s I N  P A I N  R E L I E F

The following are examples of efforts needed to improve
the usefulness of RCTs.

Reduction in the likelihood of bias in RCTs
Human beings are prone to bias. Empirical research

consistently shows that most RCTs exaggerate the bene-
fits of treatments studied.4,9 Several factors contribute to
this exaggeration of benefits.4 Many RCTs are designed,
conducted, and reported by researchers whose careers are
closely linked to the interventions they evaluate. Most
patients want interventions to be effective. And funding is
often provided by organizations that thrive on break-
throughs and positive results. The latter is particularly
true for studies funded by pharmaceutical companies.10

Herculean efforts will be required to minimize the influ-
ence of potential secondary gain on trial findings. Such
efforts could include prevention of direct funding of RCTs
by developers of interventions, and minimization of the
participation of individuals with clear conflicts of interest
in the design, execution, and reporting of trials.4

Address clinically relevant questions
Many trials fail to meet the needs of clinicians, policy-

makers, and patients because they are designed to meet



greatest impact, we need to depart from the traditional
paper-based, jargon-laden, and lengthy article that is un-
intelligible to most readers, and move to more engaging
and intellectually appealing ways to present information
to users.23 The modern decisionmaker prefers clear, short,
unequivocal, personal, vivid, engaging, meaningful, and
relevant messages.24 To succeed, we will need input from
individuals with expertise in marketing, education, graphic
design, and advertising.4 New modes of electronic publi-
cation, particularly those based on multimedia delivered
through the Internet, are likely to offer more attractive
ways to present scientific information in the near future.25

C H A L L E N G E  6 :  T O  E N S U R E  T H A T  A L L  R C T s ,
O N C E  C O M P L E T E D ,  A R E  P R O M P T L Y  A V A I L A B L E
T O  T H E  U S E R S

Trials have little value, even when perfectly designed,
conducted, and reported, if they are not available to
users. Delays in releasing research findings can have
harmful effects, especially if trials with positive results are
published years before those with negative results.26

Ensuring that all trials, regardless of whether findings are
positive or negative, are published soon after completion
will reduce publication bias and time lag bias.9

We should educate patients to demand publication of
study results as a prerequisite for their participation in
research studies. Individuals who consent to participate
in research do so with the understanding that the work
will make a contribution to knowledge.27 Ethics commit-
tees can encourage researchers and funding agencies to
make the results of their studies available, either through
biomedical journals or other media such as the Internet.
Because of their potential impact on health care decisions,
it could be argued that trials that have flawed designs or
provide incomplete or delayed reports are unethical.9

Ideally, decisionmakers would access RCTs as needed.
Achieving this will require the best available information
technology and decisionmakers who can and do use it.
Never before have there been so many powerful tools that
allow providers and consumers to access information. As
described in Challenge 1, resources now provide fast, easy
access to RCTs and other types of evidence.28 The rapid
development of the Internet promises even better opportu-
nities. Keeping up with technologic developments will not
be an easy task for most decisionmakers. Further, we lack
knowledge about patterns of use of different information
technologies by different users. If users’ skills are to match
technologic possibilities, we will need research to address
existing knowledge gaps and develop strategies to hasten
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quality if reporting of meta-analyses was recently pub-
lished in the QUOROM statement.19

Journals can also assist the interpretation and applica-
tion of research data by clinicians by making their data
research more “evidence-based medicine friendly.”
Journals could require pain relief researchers to report
their results as categorical data (eg, how many subjects
experienced “adequate,” “complete,” or “satisfactory”
pain relief ). Continuous data (eg, mean pain scores)
from visual analog scales are appropriate for statistical
and regulatory purposes, but are almost devoid of mean-
ing for clinicians and patients.

Among the many ways to represent results from clinical
trials, number needed to treat (NNT) is gaining widespread
use and acceptance.20 The computation of NNT, however,
requires dichotomous data21 and cannot be computed
directly in a suitably reliable fashion from the continuous
data, particularly when the results do not follow a normal
distribution. Dichotomous data contain only 2 classes such
as male or female or lived or died. In addition to categorical
data, journals could also require pain relief researchers to
report their results as dichotomous data (eg, how many
subjects experienced 75% pain relief—either they experi-
enced 75% relief or they did not; how many experienced
unacceptable adverse effects—either the adverse effects
were acceptable or not) and publish the NNTs for the bene-
ficial or harmful aspects of different analgesic therapies.

The success of any effort to improve reporting of RCTs
in pain relief also depends on the commitment of
researchers to produce good reports of good RCTs.
Irresponsible, ambitious researchers may understate
flaws in their studies, producing good reports of bad
RCTs to comply with editors’ requests and to have their
manuscripts published.4

C H A L L E N G E  5 :  T O  F I N D  B E T T E R  W A Y S  T O
P R E S E N T  T H E  R E S U L T S  O F  T R I A L S  T O
F R O N T L I N E  U S E R S

If RCTs are to influence decisions on the treatment of pain,
better dissemination of their findings is required. Written
by researchers for other researchers, most reports of RCTs
are unpalatable to clinicians, patients, journalists, policy-
makers, and other audiences. Although narrow targeting
may be appropriate for preliminary results, it should be
avoided when a trial answers a clinically important ques-
tion. The separation of research-oriented and clinician-
oriented journals would be a good starting point.22 Perhaps
we also need consumer-oriented and policymaker-oriented
journals.4 Regardless of the strategy, if trials are to have the
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design. Clinical decisions should take into account
other types of quantitative studies (eg, cohort and case-
control studies) and qualitative research efforts.
However, we still lack a clear understanding of how to
weight other pain relief research study designs with dif-
fering degrees of methodologic rigor and how to inte-
grate their results with the information provided by
RCTs.

C H A L L E N G E  9 :  T O  B A L A N C E  T H E  F I N D I N G S  O F
C L I N I C A L  R E S E A R C H  W I T H  O T H E R  W A Y S  O F
K N O W I N G

Over thousands of years, human beings have developed
powerful but nonscientific ways of knowing. These
“hard-wired” primal knowledge tools still have a pro-
found effect on all the decisions we make in our everyday
lives, as well as on the health care we advocate, practice,
or receive. They include anecdotes, rules of thumb, and
tacit knowledge.30,31 Efforts to increase our understand-
ing of RCTs and other types of research in pain relief
should be coupled with efforts to understand those other
ways of knowing.

C H A L L E N G E  1 0 :  T O  B A L A N C E  T H E  F I N D I N G S  O F
C L I N I C A L  T R I A L S  W I T H  O U R  V A L U E S ,
P R E F E R E N C E S ,  A N D  C I R C U M S T A N C E S

Research information is modulated, not only by other
types of information, but also by the values and prefer-
ences of all the decisionmakers involved and the specific
circumstances in which most decisions are made.23 Our
efforts to understand the role of values, preferences, and
circumstances should be extended beyond the individual
level. We also need a better understanding of the dynam-
ics of collaborative decisionmaking (ie, between nurses
and physicians, pharmacists and hospital administrators,
nurses and patients, and politicians). This understanding
will require different research approaches and interdisci-
plinary input. 

In summary, the RCT, one of the simplest yet most
powerful tools of research, has been used extensively to
evaluate analgesic interventions. We now face many
challenges in ensuring maximum practical benefit from
RCTs. These challenges are as diverse as the efficient
design of new studies and the integration of the find-
ings of RCTs into clinical decisions.32 Meeting these
challenges will require unprecedented levels of com-
mitment, communication, and collaboration among
frontline clinicians, researchers, research funding

the adoption of new technologies by people with different
backgrounds, expectations, motivations, and skills.

C H A L L E N G E  7 :  T O  E N S U R E  T H A T
D E C I S I O N M A K E R S  U N D E R S T A N D  R C T s

Even if RCTs were perfectly designed and their results
readily available, they could not influence health care
decisions and outcomes if users could not understand
them. Most people still do not understand the concept
of randomization and its strengths, the sources of bias in
RCTs, and the role of RCTs in health care decisionmak-
ing. Most efforts to promote the understanding of RCTs
(and of research in general) focus on researchers, partic-
ularly those in training. Little has been done to promote
an understanding of research among many of its end
users. Although health professionals, policymakers,
health planners, and managers may have access to
courses on research methodology, such courses may not
include specific, structured content about RCTs. The
situation for patients, their family members, and other
laypersons is worse.29 These latter groups, whom RCTs
exist to serve, are not equipped to handle research infor-
mation, let alone RCTs. Journalists, who have a pro-
found influence on the dissemination and impact of
research information, are likely to be in a similar situa-
tion.

Against this background, development and implemen-
tation of effective strategies to increase users’ understand-
ing of research, and RCTs in particular, are top priorities.
The success of these strategies will depend not only on
how research results are presented to users, but also on
our ability to recognize, understand, and overcome spe-
cific barriers to the adequate use of RCTs by decisionmak-
ers. Success will also depend on how well these strategies
target all groups of potential and actual users of research,
not only researchers and academic clinicians.

C H A L L E N G E  8 :  T O  I N T E G R A T E  T H E  F I N D I N G S
O F  C L I N I C A L  T R I A L S  W I T H  I N F O R M A T I O N
F R O M  O T H E R  T Y P E S  O F  R E S E A R C H

Researchers, clinicians, funding agencies, and policy-
makers tend to place RCTs at the top of the evidence
hierarchy, assuming that such trials are always better
than other study designs. Although this hierarchy may
be valid in theory, it may in practice be inappropriate
because it is incorrect to give more weight to a flawed
RCT than to a rigorous observational study (eg, a cohort
study). Furthermore, RCTs are just one type of research
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agencies, journal editors, policymakers, journalists,
and the public. We all will be the benefactors of such
commitment.
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