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A Practical Guide to Assigning Levels of Evidence
By James G. Wright, MD, MPH, FRCSC

Evidence-based medicine uses the best 
available evidence to make decisions 
with patients. The highest-quality evi-
dence is well-designed randomized tri-
als. The most compelling example of 
the power of trials comes from pediatric 
oncology. The improvement in the sur-
vival rate of children with cancer from 
10% to 90% has been attributed almost 
exclusively to multiple randomized 
trials1. Since January 2003, every clinical 
article published in The Journal of Bone 
and Joint Surgery has been assigned a 
level-of-evidence rating2. Levels of evi-
dence provide a concise and simple ap-
praisal of study quality. The essence of 
levels of evidence is that, in general, 
controlled studies are better than un-
controlled studies, prospective studies 
are better than retrospective studies, 
and randomized studies are better than 
nonrandomized studies. Levels of evi-
dence have multiple purposes. First, 
levels of evidence provide the readers of 
The Journal with a rapid appraisal of 
study quality. Although a complete crit-
ical appraisal is required to determine 
study quality3, readers generally find 
higher levels of evidence more compel-

ling. Second, levels of evidence for 
multiple studies evaluating a clinical 
question can be summarized as a “grade 
of recommendation.” Grades of recom-
mendations, such as A, B, C, or I, pro-
vide an overall appraisal of the quality 
of literature for or against a treatment 
recommendation4. Third, levels of evi-
dence can be used to develop practice 
guidelines and performance measures. 
In an era of pay-for-performance, 
whereby evidence-based interventions 
receive higher reimbursement5,6, under-
standing levels of evidence is important 
for surgeons.

In considering levels of evidence, 
surgeons need to know that the evalua-
tion is reliable and valid. Several stud-
ies have shown that the assignment of 
levels of evidence is reliable7,8. The first 
table explaining the level-of-evidence 
ratings, published in the January 2003 
issue of The Journal2, was revised in July 
2004 to further simplify it by eliminat-
ing subcategories and providing more 
explicit criteria for the categorizations 
to further improve the reliability (see 
Instructions to Authors). The level-of-
evidence ratings have also been shown, 

as one measure of validity, to be cor-
related with the citation index8. The as-
signment of levels of evidence, however, 
is not always straightforward. A clear 
understanding of how to assign a level-
of-evidence rating would be useful for 
authors of submitted articles, readers 
of this and other journals, participants 
in journal clubs, and clinical groups 
responsible for developing practice 
guidelines and performance measures. 
Furthermore, as level-of-evidence rat-
ings have been provided for articles 
published in Arthroscopy, The Journal 
of Hand Surgery, and Clinical Ortho-
paedics and Related Research, numer-
ous queries have arisen regarding the 
assignment of levels of evidence.

As the Associate Editor for 
Evidence-Based Orthopaedics, I have 
reviewed and assigned a level-of-
evidence rating to every clinical article 
published in The Journal since January 
2003. The purpose of this article is to 
provide a practical guide to assigning 
level-of-evidence ratings to the ortho-
paedic clinical literature. The three 
steps in assigning a level-of-evidence 
rating are determining the primary re-
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search question, establishing the study 
type, and assigning a level.

Determining the primary research 
question. A level of evidence is applied 
only to the primary research question of 
a study. Authors should specify the pri-
mary research question of their study. 
Authors, however, are not always clear 
about the primary research question, 
and some studies may have multiple 
purposes. Journal reviewers and editors 
have a role to ensure that the study pur-
pose and hypothesis are explicit.

The primary research question 
can be found in several locations. The 
abstract, intended to be a concise sum-
mary of the article, is the first potential 
source for the primary research ques-
tion. The abstract through virtue of 
brevity often states and provides the 
most succinct description of the pri-
mary research aim. If the research ques-
tion is not explicit in the abstract, the 
next step is to review the article intro-
duction. The introduction of the article 
frames the research study and usually 
ends with an explicit research question. 
If the primary research question is still 
not clear, the next step is to review the 
major conclusions of the article. The 
conclusions should correspond with 
what the authors thought would have 
been, if they had specified, the primary 
research question. In the case of multi-
ple conclusions, one should select what 
appears to be the major conclusion (or 
if there is no clear major conclusion, the 
first conclusion). Finally, in those rare 
cases in which the primary research 
question remains unclear, one should 
review the results and evaluate where 
the majority of the analyses have been 
directed to determine the primary re-
search question.

Establishing the study type. Once 
the primary research question is estab-
lished, the next step is to determine the 
study type. Levels of evidence can be 
assigned to the following four study 
types: therapeutic, prognostic, diag-
nostic, and economic decision analyses. 
The distinction between prognostic and 
therapeutic studies provides the most 
confusion because both evaluate the ef-
fect of one or more factor(s) on the de-

velopment or outcome of disease. 
Therapeutic studies evaluate the effect 
of treatment on the outcome of disease, 
whereas prognostic studies evaluate the 
effect of patient characteristics on the 
outcome of disease. A pragmatic test 
to differentiate between therapeutic 
and prognostic studies is to consider 
whether the factor could be randomly 
allocated. If it can be randomly allo-
cated, one is dealing with a therapeutic 
study. On the other hand, patient age 
or fracture type cannot be randomly al-
located to two groups of patients, and 
therefore any study evaluating the ef-
fect of patient age or fracture severity 
on outcome would be a prognostic 
study. As another example, the inves-
tigation of the stage of disease or the 
presence of blood coagulation factors, 
which cannot be randomly allocated, 
on the outcome of Legg-Calvé-Perthes 
disease would be a prognostic study.

The remaining two study types 
are diagnostic and economic or deci-
sion analyses. Diagnostic studies spe-
cifically evaluate whether the results 
of a test are related to the presence or 
absence of a disease. For example, a 
physical examination may be used to 
detect shoulder instability when the 
definitive test or so-called gold stan-
dard is arthroscopy9. Economic and 
decision analyses are modeling exer-
cises and relatively easy to identify. 
Economic analyses evaluate and com-
pare the costs of care. For example, 
a study may determine the relative 
cost-effectiveness of operative and 
nonoperative treatment for calcaneal 
fractures10. Decision analyses evaluate 
and compare the outcomes of care, 
such as determining what the preferred 
treatment is for slipped capital femoral 
epiphysis11. Finally, some study types, 
such as those describing the develop-
ment of new measures and reliability 
or validity studies, are not included in 
the current version of the levels-of-
evidence table.

Assigning a level. Once the study 
type has been chosen for the primary 
research question, the next step is to as-
sign a level of evidence within each of 
the four study types. Therapeutic type-

I studies are defined as high-quality 
positive or negative randomized clini-
cal trials.

“Positive” trials have significant 
differences between groups in one or 
more important outcome in favor of 
one treatment. “Negative” trials do not 
report a significant difference in favor 
of one treatment. A critical require-
ment of a high-quality Level-I “nega-
tive” study is sufficient power. If a 
negative randomized trial has insuffi-
cient power, then the rating is Level II. 
Sample size determination, usually 
found in the methods section, should 
be performed before the onset of the 
trial. Among the parameters required 
for a sample size determination is a 
prespecified clinically significant dif-
ference. The clinically significant dif-
ference is that difference above which 
the investigators believe that clinicians 
would be led to adopt a new therapy 
and below which the clinicians would 
conclude that the difference between 
two treatments was not clinically mean-
ingful. If the trial does not demonstrate 
a significant difference, the confidence 
interval around the primary outcome 
should not include the clinically signi-
ficant difference. If the confidence in-
terval does not include the clinically 
significant difference, then the trial 
has a narrow confidence interval and 
is rated as Level I. If the confidence in-
tervals for the difference between the 
two treatment groups (including the 
clinically important difference) are 
wide, then the study is a Level-II ran-
domized clinical trial. If a sample size 
calculation was not included in the 
methods, then one should look for a 
power analysis. If a post hoc power 
analysis identifies power of <0.8, then 
the study is identified as Level II.

Although determination of a 
“high-quality” randomized clinical 
trial requires a complete critical ap-
praisal of all elements of the study 
design12, the critical characteristics of 
a lesser-quality trial (and therefore war-
ranting a Level-II designation) include 
poor randomization technique, such as 
randomization by days of the week or 
hospital record number (from which 
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investigators can easily determine the 
randomization assignment); less than 
80% follow-up; or evaluators who are 
unblinded to treatment assignment.

Meta-analyses are summaries of 
multiple studies. The level of evidence 
assigned to a meta-analysis is based on 
the literature used in the meta-analysis. 
If all Level-I studies are used, then the 
meta-analysis is Level I. However, if 
the meta-analysis is based on Level-IV 
studies, then it is Level IV.

An important criterion for differ-
entiating between Level-II and Level-III 
studies is whether the study is prospec-
tive or retrospective. This is a confusing 
distinction because these terms have 
been and can be used in many ways13. 
Furthermore, different aspects of the 
study can be prospective or retrospec-
tive. For example, the decision to per-
form the study could have occurred 
long after patients received treatment 
and therefore be retrospective, whereas 
the collection of the outcomes of treat-
ment could have occurred prospec-
tively. For the JBJS levels of evidence, 
the term prospective is used for studies 
in which the study question was articu-
lated before the first patient was en-
rolled and therefore before any patient 
data were collected. All studies that are 
not prospective are retrospective.

Another important distinction 
is between cohort and case-control 
studies. In a cohort study, one group 
of patients has a particular characteris-
tic (or received a particular treatment) 
and another group of patients has a 
different characteristic (or received a 
different treatment). In a case-control 
study, patients are called “cases” on 
the basis of a particular outcome, 
such as failed hip replacement requir-
ing revision, whereas “controls” refer 
to the patients who do not have the 
outcome, such as those with survival 

of a hip replacement. In a case-control 
study, the two groups of patients, such 
as those with a total hip replacement 
that has failed or those with one that 
has not failed, are compared for the 
frequency of an intervention such 
as hip arthroplasty with or without 
cement. Cohort and case-control 
studies can be prospective if the 
study question is articulated before 
the first patient is enrolled, or they 
are retrospective if the study question 
is determined after the first patient is 
enrolled.

Case series are uncontrolled 
evaluations of the outcome of a group 
of patients treated in the same way, 
whether it be performed prospectively 
or retrospectively, and are assigned as 
Level IV.

Diagnostic studies have slightly 
different criteria for evaluation. The 
key concept for diagnostic studies is the 
availability and use of a so-called gold 
standard. The gold standard is the de-
finitive diagnostic test, such as shoul-
der arthroscopy for clinical shoulder 
instability9. If the gold standard is ap-
plied inconsistently, such as only some 
patients receive shoulder arthroscopy 
or the study patients are selected or 
nonconsecutive, then the appropriate 
level is Level III. If the diagnostic study 
lacks controls by evaluating only pa-
tients with a disease, then the appro-
priate level is Level IV. For all types 
of studies, expert opinion constitutes 
Level-V evidence.

In conclusion, consistent criteria 
for the assignment of levels of evidence 
should improve the consistency of 
level assignment and increase sur-
geons’ understanding of levels of evi-
dence. It is hoped that this summary 
provides useful advice and will gener-
ate discussion about future improve-
ments in this discipline.

James G. Wright, MD, MPH, FRCSC
The Hospital for Sick Children, 555 University 
Avenue, Toronto, ON M5G 1X8, Canada. 
E-mail address: james.wright@sickkids.ca
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