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Which checklist to use?

1.  No checklist, use data   
  extraction form

2.  Cohort study checklist 

3.  RCT checklist

4.  Case control study checklist

5.  Use RCT checklist but grade  
  as level 2 evidence and indicate  
  non-randomised status in  
  section 1.2 of checklist

Adapted from NICE (www.nice.org.uk)

Which checklist to use?
1. No checklist required.

2. Cohort study checklist

3. RCT checklist

4. Case control study checklist

5.  RCT checklist, but omit 
questions 2, 3, and 4. Cannot 
be higher than 1+ evidence.
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Australian National Health and Medical Research Council (ANHMRC) 

 
Table 2. Designation of levels of evidence (Australian NHMRC 199X) 

Level of evidence Study design 

I Evidence obtained from a systematic review of all 

relevant randomised controlled trials. 

II Evidence obtained from at least one properly-designed 

randomised controlled trial. 

III-1 Evidence obtained from well-designed 

pseudorandomised controlled trials (alternate allocation 

or some other method). 

III-2 Evidence obtained from comparative studies (including 

systematic reviews of such studies) with concurrent 

controls and allocation not randomised, cohort studies, 

case-control studies, or interrupted time series with a 

control group. 

III-3 Evidence obtained from comparative studies with 

historical control, two or more single arm studies, or 

interrupted time series without a parallel control group. 

IV Evidence obtained from case series, either post-test or 

pretest/post-test. 
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Abstract
Background: A number of approaches have been used to grade levels of evidence and the
strength of recommendations. The use of many different approaches detracts from one of the main
reasons for having explicit approaches: to concisely characterise and communicate this information
so that it can easily be understood and thereby help people make well-informed decisions. Our
objective was to critically appraise six prominent systems for grading levels of evidence and the
strength of recommendations as a basis for agreeing on characteristics of a common, sensible
approach to grading levels of evidence and the strength of recommendations.
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Methods: Six prominent systems for grading levels of evidence and strength of recommendations
were selected and someone familiar with each system prepared a description of each of these.
Twelve assessors independently evaluated each system based on twelve criteria to assess the
sensibility of the different approaches. Systems used by 51 organisations were compared with these
six approaches.

Results: There was poor agreement about the sensibility of the six systems. Only one of the
systems was suitable for all four types of questions we considered (effectiveness, harm, diagnosis
and prognosis). None of the systems was considered usable for all of the target groups we
considered (professionals, patients and policy makers). The raters found low reproducibility of
judgements made using all six systems. Systems used by 51 organisations that sponsor clinical
practice guidelines included a number of minor variations of the six systems that we critically
appraised.

Conclusions: All of the currently used approaches to grading levels of evidence and the strength
of recommendations have important shortcomings.

Background
In 1979 the Canadian task Force on the Periodic Health
Examination published one of the first efforts to explicitly
characterise the level of evidence underlying healthcare
recommendations and the strength of recommendations
[1]. Since then a number of alternative approaches has
been proposed and used to classify clinical practice guide-
lines [2-28].

The original approach used by the Canadian Task Force
was based on study design alone, with randomised con-
trolled trials (RCTs) being classified as good (level I) evi-
dence, cohort and case control studies being classified as
fair (level II) evidence and expert opinion being classified
as poor (level III) evidence. The strength of recommenda-
tion was based on the level of evidence with direct corre-
spondence between the two; e.g. a strong
recommendation (A) corresponded to there being good
evidence. A strength of the original Canadian Task Force
approach was that it was simple; the main weakness was
that it was too simple. Because of its simplicity, it was easy
to understand, apply and present. However, because it
was so simple there were many implicit judgements,
including judgements about the quality of RCTs, conflict-
ing results of RCTs, and convincing results from non-
experimental studies.

For example:

• Should a small, poorly designed RCT be considered level
I evidence?

• Should RCTs with conflicting results still be considered
level I evidence?

• Should observational studies always be considered level
II evidence, regardless of how convincing they are?

The original approach by the Canadian Task Force also
did not include explicit judgements about the strength of
recommendations, such as how trade-offs between the
expected benefits, harms and costs were weighed and
taken account of in going from an assessment of how
good the evidence is to determining the implications of
the results for practice.

The GRADE Working Group is an informal collaboration
of people with an interest in addressing shortcomings
such as these in systems for grading evidence and recom-
mendations. We describe here a critical appraisal of six
prominent systems and the results of the critical appraisal.

Methods
We selected systems for grading the level of evidence and
the strength of recommendations that we considered
prominent and that included features not captured by
other prominent systems. These were selected based on
the experience and knowledge of the authors through
informal discussion. A description of the most recent ver-
sion (as of summer 2000) of each of these systems
(Appendix 1 to 6), was prepared by one of the authors
familiar with the system, and used in this exercise. The fol-
lowing six systems were appraised: the American College
of Chest Physicians (ACCP, [see Additional file 1]) [21],
Australian National Health and Medical Research Council
(ANHMRC, [see Additional file 2]) [17], Oxford Centre
for Evidence-Based Medicine (OCEBM, [see Additional
file 3]) [16], Scottish Intercollegiate Guidelines Network
(SIGN, [see Additional file 4]) [18], US Preventive Services
Task Force (USPSTF, [see Additional file 5]) [22], US Task
Force on Community Preventive Services (USTFCPS, [see
Additional file 6]) [25].

These descriptions of the systems were given to the twelve
people who independently appraised the six systems, all
Page 2 of 7
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of the authors minus GEV appraised the six systems, three
of the authors (DH, SH and DO'C) appraised as a group
and reported as one (see contributions). The 12 assessors
all had experience with at least one system and most had
helped to develop one of the six included systems. Twelve
criteria described by Feinstein [29] provided the basis for
assessing the sensibility of the six systems.

Criteria used to assess the sensibility of systems for grading 
evidence and recommendations
1. To what extent is the approach applicable to different
types of questions? -effectiveness, harm, diagnosis and
prognosis (No, Not sure, Yes)

2. To what extent can the system be used with different
audiences? -patients, professionals and policy makers
(Little extent, Some extent, Large extent)

3. How clear and simple is the system? (Not very clear,
Somewhat clear, Very clear)

4. How often will information not usually available be
necessary? (Often, Sometimes, Seldom)

5. To what extent are subjective decisions needed? (Often,
Sometimes, Seldom)

6. Are dimensions included that are not within the con-
struct (level of evidence or strength of recommendation)?
(Yes, Partially, No)

7. Are there important dimensions that should have been
included and are not? (No, Partially, Yes)

8. Is the way in which the included dimensions are aggre-
gated clear and simple? (No, Partially, Yes)

9. Is the way in which the included dimensions are aggre-
gated appropriate? (No. Partially, Yes)

10. Are the categories sufficient to discriminate between
different levels of evidence and strengths of recommenda-
tions? (No, Partially, Yes)

11. How likely is the system to be successful in discrimi-
nating between high and low levels of evidence or strong
and weak recommendations? (Not very likely, Somewhat
likely, Highly likely)

12. Are assessments reproducible? (Probably not, Not
sure, Probably)

No training was provided and we did not discuss the 12
criteria prior to applying them to the six systems.

Our independent appraisal of the six systems were sum-
marised and discussed. The discussion focused on differ-
ences in the interpretation of the criteria, disagreement
about the judgements that we made and sources of these
disagreements, the strengths and weaknesses of the six sys-
tems, and inferences based on the appraisals and subse-
quent discussion.

In order to identify important systems that we might have
overlooked following our appraisal of these six systems
we also searched the US Agency for Health Care Research
and Quality (AHRQ) National Guidelines Clearing House
for organisations that have graded two or more guidelines
in the Clearing House using an explicit system [30]. These
systems were compared with the six systems that we criti-
cally appraised.

Results
There was poor agreement among the 12 assessors who
independently assessed the six systems. A summary of the
assessments of the sensibility of the six approaches to rat-
ing levels of evidence and strength of recommendation is
shown in Table 1.

Discussion
The poor agreement among the assessors likely reflects
several factors. Some of us had practical experience using
one of the systems or used additional background infor-
mation related to one or more grading systems, and we
may have been biased in favour of the system with which
we were most familiar. Each criterion was applied to grad-
ing both evidence and recommendations. Some systems
were better for one of these constructs than the other and
we may have handled these discrepancies differently. In
addition each criterion may have been assessed relative to
different judgements about the evidence, such as an
assessment of the overall quality of evidence for an impor-
tant outcome (across studies) versus the quality of an
individual study. Some of the criteria were not clear and
were interpreted or applied inconsistently. For example, a
system might be clear and not simple or visa versa. We
likely differed in how stringently we applied the criteria.
Finally, there was true disagreement.

There was agreement that the OCEBM system works well
for all four types of questions. There was disagreement
about the extent to which the other systems work well for
questions other than effectiveness. It was noted that some
systems are not intended to address other types of ques-
tions and it is not clear that it is important that a system
should address all four types of questions that we consid-
ered (effectiveness, harm, diagnosis, prognosis), although
criteria for assessing individual studies must take this into
account [31,32].
Page 3 of 7
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Most of us did not find that any of the systems are likely
to be suitable for use by patients. Almost all agreed that
the ACCP system was suitable for professionals and most
considered that the USPSTF system was suitable for pro-
fessionals. There was not much agreement about the suit-
ability of any of the other systems for professionals or
about the suitability of any of the systems for policy mak-
ers, although most assessed the USTFCPS system to be
suitable for policy makers.

There was no agreement that any of the systems are clear
and simple, although USPSTF, ACCP and SIGN systems
were generally assessed more favourably in this regard. It
was generally agreed that the clearer a system was the less
simple it was; e.g. the OCEBM system is clear but not sim-
ple for categorising the level of evidence. There was some
confusion regarding whether we were assessing how clear
and simple the system was to guideline developers (as
some interpreted this criterion) or how clear and simple
the outcome of applying the system was to guideline users
(as others interpreted this criterion). Either way, the sim-
pler a system is the less clear it is likely to be.

Most of us judged that for most of the systems necessary
information would not be available at least sometimes.
The OCEBM system came out somewhat better than the
other systems and lack of availability of necessary infor-
mation was considered to be less of a problem for the
USTFCPS system. However, the OCEBM and USTFCPS
systems were considered by most to be missing dimen-
sions which may, in part, explain why missing informa-
tion was considered to be less of a problem. This would be
the case to the extent the missing dimensions were the
ones for which information would often or sometimes
not be available. The dimension for which we considered
that information would most often be missing was trade-
offs; i.e. knowledge of the preferences or utility values of
those affected. Additional problems were identified in
relationship to complex interventions and counselling,
particularly with the USTFCPS and USPSTF systems. It was
pointed out that the USTFCPS system addressed this prob-
lem by including availability of information about the
intervention as part of its assessment of the quality of
evidence.

Table 1: Summary of assessments of the sensibility of six approaches to rating levels of evidence and strength of recommendation

Criteria1 ACCP ANHMRC2 USTFCPS OCEBM SIGN USPSTF3

No Yes No Yes No Yes No Yes No Yes No Yes

1. Applicable to different questions:
Effectiveness 12 2 8 1 11 12 1 11 2 9
Harm 1 11 5 5 1 7 4 1 11 1 3 8 2 2 7
Diagnosis 7 3 2 4 4 2 9 3 12 5 2 5 2 2 7
Prognosis 6 3 3 2 5 3 9 2 1 11 4 3 5 3 3 5

2. Can be used by:
Professionals 1 11 1 5 3 7 4 1 6 5 5 7 3 8
Policy makers 1 5 6 1 5 3 1 2 9 3 7 2 2 6 4 1 4 6
Patients 4 5 3 5 5 6 3 3 9 3 7 5 4 6 1

3. Clear and simple 1 5 6 2 6 1 2 8 2 2 4 5 1 5 6 1 4 7
4. Information not available 8 4 1 5 3 1 6 5 4 8 1 7 4 1 9 2
5. Subjective decisions 2 1

0
5 2 2 5 5 2 7 5 5 7 2 9

6. Inappropriate dimensions 1 3 8 1 6 2 4 6 1 10 1 2 8 1 4 6
7. Missing dimensions 1 6 5 2 2 4 5 4 3 9 3 1 5 4 3 2 5 4

Aggregation of dimensions:
8. Clear and simple 1 5 6 4 1 2 2 2 7 3 4 4 6 6 2 7 2
9. Appropriate 6 5 3 1 1 3 4 4 2 5 4 1 4 6 1 5 5

10. Sufficient categories 1 4 6 4 2 1 5 7 2 2 7 1 2 9 1 10
11. Likely to discriminate 7 5 2 5 1 1 9 2 2 4 6 5 7 4 7
12. Assessments reproducible 1 8 3 4 4 2 7 2 7 4 1 8 2 1

0

1See Criteria described in Methods.
2Two people did not assess the ANHMRC because it was more descriptive and others responded not applicable for some questions.
3One person did not assess the USPST and one person had two responses on questions 3 and 4.
Page 4 of 7
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Most of the systems were assessed to require subjective
decisions at least to some extent. The OCEBM system
again stood out as being assessed more favourably,
although it may be related to omission of dimensions that
require more subjective decisions. Judgement is clearly
needed with any system. The aim should be to make
judgements transparent and to try to protect against bias
in the judgements that are made by being systematic and
explicit.

Inclusion of dimensions that are not within the constructs
being graded was not considered a problem for most of
the systems by most of us. Several people considered that
it might be a problem for the USTFCPS and USPSTF sys-
tems. On the other hand, all of the systems were evaluated
to be missing at least one important dimension by at least
one person. The challenge of missing dimensions were
considered less of a problem for the ACCP and ANHMRC
systems. There was not agreement about any of the sys-
tems having a clear and simple approach to aggregating
the dimensions, although this was considered to be less of
a problem for the ACCP, SIGN and USTFCPS systems.

There was also not agreement on the appropriateness of
how the dimensions were aggregated. This was considered
to be more of a problem for the ANHMRC and USTFCPS
systems than the other four systems, all of which were
considered to have taken an approach to aggregating the
dimensions that was at least partially inappropriate by
more than half of us.

Most of us considered that most of the systems had suffi-
cient categories, with the exception of the ANHMRC sys-
tem. There was almost agreement that the USPSTF system
has sufficient categories. We agreed that it is possible to
have too many categories as well as too few, the OCEBM
system being an example of having too many categories.

There was not agreement that any of the systems are likely
to discriminate successfully, although everyone thought
that the ACCP, SIGN and USPSTF systems are somewhat
to highly likely to discriminate. Lastly, we largely agreed
that we were not sure how reproducible assessments are
using any of the systems, although half of us considered
that assessments using the ANHMRC system are unlikely
to be reproducible and about 1/3 considered that assess-
ments using the OCEBM and ACCP systems are likely to
be reproducible.

We identified 22 additional organisations that have pro-
duced 10 or more practice guidelines using an explicit
approach to grade the level of evidence or strength of rec-
ommendations. Another 29 have produced between two
and nine guidelines using an explicit approach. These sys-

tems include a number of minor variations of the six sys-
tems that we appraised in detail.

There was generally poor agreement between the individ-
ual assessors about the scoring of the six approaches using
the 12 criteria. However, there was general agreement that
none of these six prominent approaches to grading the
levels of evidence and strength of recommendations ade-
quately addressed all of the important concepts and
dimensions that we thought should be considered.
Although we limited our appraisal to six systems all of the
additional approaches to grading levels of evidence and
strength of recommendations that we identified were, in
essence, variations of the six approaches that we had crit-
ically appraised. Therefore we are confident that we did
not miss any important grading systems available at the
time when these assessments were undertaken.

Based on discussions following the critical appraisal of
these six approaches, we agreed on some conclusions:

• Separate assessments should be presented for judge-
ments about the quality of the evidence and judgements
about the balance of benefits and harms.

• Evidence for harms should be assessed in the same way
as evidence for benefits, although different evidence may
be considered relevant for harms than for benefits; e.g.
local evidence of complication rates may be considered
more relevant than evidence of complication rates from
trials for endarterectomy.

• Judgements about the quality of evidence should be
based on a systematic review of the relevant research.

• Systematic reviews should not be included in a hierarchy
of evidence (i.e. as a level or category of evidence). The
availability of a well-done systematic review does not cor-
respond to high quality evidence, since a well-done review
might include anything from no studies to poor quality
studies with inconsistent results to high quality studies
with consistent results.

• Baseline risk should be taken into consideration in
defining the population to whom a recommendation
applies. Baseline risk should also be used transparently in
making judgements about the balance of benefits and
harms. When a recommendation varies in relationship to
baseline risk, the evidence for determining baseline risk
should be assessed appropriately and explicitly.

• Recommendations should not vary in relationship to
baseline risk if there is not adequate evidence to guide reli-
able determinations of baseline risk.
Page 5 of 7
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Conclusions
Based on discussions of the strengths and limitations of
current approaches to grading levels of evidence and the
strength of recommendations, we agreed to develop an
approach that addresses the major limitations that we
identified. The approach that the GRADE Working Group
has developed is based on the discussions following the
critical appraisal reported here and a pilot study of the
GRADE approach [33]. Based on the pilot testing and the
discussions following the pilot, the GRADE Working
Group has further developed the GRADE system to its
present format [34].

The GRADE Working Group has continued to grow as an
informal collaboration that meets one or two times per
year. The group maintains web pages http://www.grade
workinggroup.org and a discussion list.
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*These documents have also been adopted by the American Academy of Orthopaedic Surgeons, Pediatric Orthopaedic Society of North America, Clinical 
Orthopaedics and Related Research, Journal of Bone & Joint Surgery and Spine.                                                           September 28, 2004 

Levels of Evidence For Primary Research Question1 
As Adopted by the North American Spine Society January 2005* 

Types of Studies 
 Therapeutic Studies –  

Investigating the 
results of treatment 

Prognostic Studies – 
Investigating the effect 
of a patient 
characteristic on the 
outcome of disease 

Diagnostic Studies – 
Investigating a 
diagnostic test 

Economic and 
Decision Analyses – 
Developing an 
economic or decision 
model  

Level I • High quality 
randomized trial with 
statistically 
significant difference 
or no statistically 
significant difference 
but narrow 
confidence intervals 

• Systematic Review2 
of Level I RCTs (and 
study results were 
homogenous3) 

• High quality 
prospective study4 
(all patients were 
enrolled at the same 
point in their disease 
with ≥ 80% follow-
up of enrolled 
patients) 

• Systematic review2 
of Level I studies 

• Testing of 
previously 
developed 
diagnostic criteria 
on consecutive 
patients (with 
universally applied 
reference “gold” 
standard)  

• Systematic review2 
of Level I studies 

• Sensible costs and 
alternatives; values 
obtained from many 
studies; with 
multiway sensitivity 
analyses  

• Systematic review2 
of Level I studies 

Level II • Lesser quality RCT 
(e.g. < 80% follow-
up, no blinding, or 
improper 
randomization) 

• Prospective4  
comparative study5 

• Systematic review2 
of Level II studies or 
Level 1 studies with 
inconsistent results 

• Retrospective6 study 
• Untreated controls 

from an RCT 
• Lesser quality 

prospective study 
(e.g. patients 
enrolled at different 
points in their 
disease or <80% 
follow-up.)  

• Systematic review2 
of Level II studies 

• Development of 
diagnostic criteria 
on consecutive 
patients (with 
universally applied 
reference “gold” 
standard) 

• Systematic review2 
of Level II studies 

• Sensible costs and 
alternatives; values 
obtained from 
limited studies; with 
multiway sensitivity 
analyses  

• Systematic review2 
of Level II studies 

Level III • Case control study7 
• Retrospective6 

comparative study5 
• Systematic review2 

of Level III studies 

• Case control study7 • Study of non-
consecutive 
patients; without 
consistently applied 
reference “gold” 
standard 

• Systematic review2 
of Level III studies 

• Analyses based on 
limited alternatives 
and costs; and poor 
estimates  

• Systematic review2 
of Level III studies 

Level IV Case Series8 Case series • Case-control study 
• Poor reference 

standard 

• Analyses with no 
sensitivity analyses 

Level V Expert Opinion Expert Opinion Expert Opinion Expert Opinion 
 
1. A complete assessment of quality of individual studies requires critical appraisal of all aspects of the study design. 
2. A combination of results from two or more prior studies. 
3. Studies provided consistent results. 
4. Study was started before the first patient enrolled. 
5. Patients treated one way (e.g. cemented hip arthroplasty) compared with a group of patients treated in another way (e.g. 

uncemented hip arthroplasty) at the same institution.  
6. The study was started after the first patient enrolled. 
7. Patients identified for the study based on their outcome, called “cases”; e.g. failed total arthroplasty, are compared to those who 

did not have outcome, called “controls”; e.g. successful total hip arthroplasty. 
8. Patients treated one way with no comparison group of patients treated in another way. 
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Oxford Centre for Evidence-
based Medicine – Levels of 
Evidence (March 2009) 
What are we to do when the irresistible force of the need to offer clinical advice meets with the 

immovable object of flawed evidence? All we can do is our best: give the advice, but alert the 

advisees to the flaws in the evidence on which it is based. 

The CEBM ‘Levels of Evidence 1’ document sets out one approach to systematising this process for 

different question types. 

(For definitions of terms used see our glossary) 

Level Therapy / 

Prevention, 

Aetiology / 

Harm 

Prognosis Diagnosis Differential 

diagnosis / 

symptom 

prevalence 

study 

Economic and 

decision 

analyses 

1a SR (with 

homogeneity*) 

of RCTs 

SR (with 

homogeneity*) of 

inception cohort 

studies; 

CDR”  validated 

in different 

populations 

SR (with 

homogeneity*) of 

Level 1 diagnostic 

studies; CDR”  with 

1b studies from 

different clinical 

centres 

SR (with 

homogeneity*) 

of prospective 

cohort studies 

SR (with 

homogeneity*) 

of Level 1 

economic 

studies 

1b Individual RCT 

(with narrow 

Confidence 

Interval”¡) 

Individual 

inception cohort 

study with > 80% 

follow-up; 

CDR”  validated 

in a single 

population 

Validating** cohort 

study with 

good” ” ”  reference 

standards; or 

CDR”  tested within 

one clinical centre 

Prospective 

cohort study 

with good 

follow-up**** 

Analysis based 

on clinically 

sensible costs 

or alternatives; 

systematic 

review(s) of the 

evidence; and 

including multi-

way sensitivity 

analyses 

1c All or none§ All or none case- Absolute SpPins All or none Absolute better-
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series and SnNouts” “ case-series value or worse-

value analyses 

” ” ” “ 

2a SR (with 

homogeneity*) 

of cohort 

studies 

SR (with 

homogeneity*) of 

either 

retrospective 

cohort studies or 

untreated control 

groups in RCTs 

SR (with 

homogeneity*) of 

Level >2 diagnostic 

studies 

SR (with 

homogeneity*) 

of 2b and better 

studies 

SR (with 

homogeneity*) 

of Level >2 

economic 

studies 

2b Individual 

cohort study 

(including low 

quality RCT; 

e.g., <80% 

follow-up) 

Retrospective 

cohort study or 

follow-up of 

untreated control 

patients in an 

RCT; Derivation 

of CDR”  or 

validated on split-

sample§§§ only 

Exploratory** cohort 

study with 

good” ” ”  reference 

standards; 

CDR”  after 

derivation, or 

validated only on 

split-sample§§§ or 

databases 

Retrospective 

cohort study, or 

poor follow-up 

Analysis based 

on clinically 

sensible costs 

or alternatives; 

limited review(s) 

of the evidence, 

or single 

studies; and 

including multi-

way sensitivity 

analyses 

2c “Outcomes” 

Research; 

Ecological 

studies 

“Outcomes” 

Research 

 Ecological 

studies 

Audit or 

outcomes 

research 

3a SR (with 

homogeneity*) 

of case-control 

studies 

 SR (with 

homogeneity*) of 3b 

and better studies 

SR (with 

homogeneity*) 

of 3b and better 

studies 

SR (with 

homogeneity*) 

of 3b and better 

studies 

3b Individual 

Case-Control 

Study 

 Non-consecutive 

study; or without 

consistently applied 

reference standards 

Non-

consecutive 

cohort study, or 

very limited 

population 

Analysis based 

on limited 

alternatives or 

costs, poor 

quality 

estimates of 

data, but 

including 
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sensitivity 

analyses 

incorporating 

clinically 

sensible 

variations. 

4 Case-series 

(and poor 

quality cohort 

and case-

control 

studies§§) 

Case-series (and 

poor quality 

prognostic cohort 

studies***) 

Case-control study, 

poor or non-

independent 

reference standard 

Case-series or 

superseded 

reference 

standards 

Analysis with no 

sensitivity 

analysis 

5 Expert opinion 

without explicit 

critical 

appraisal, or 

based on 

physiology, 

bench research 

or “first 

principles” 

Expert opinion 

without explicit 

critical appraisal, 

or based on 

physiology, 

bench research 

or “first 

principles” 

Expert opinion 

without explicit 

critical appraisal, or 

based on 

physiology, bench 

research or “first 

principles” 

Expert opinion 

without explicit 

critical 

appraisal, or 

based on 

physiology, 

bench research 

or “first 

principles” 

Expert opinion 

without explicit 

critical 

appraisal, or 

based on 

economic 

theory or “first 

principles” 

Produced by Bob Phillips, Chris Ball, Dave Sackett, Doug Badenoch, Sharon Straus, Brian Haynes, 

Martin Dawes since November 1998. Updated by Jeremy Howick March 2009. 

  

Notes 
Users can add a minus-sign “-” to denote the level of that fails to provide a conclusive answer 

because: 

 EITHER a single result with a wide Confidence Interval 

 OR a Systematic Review with troublesome heterogeneity. 

Such evidence is inconclusive, and therefore can only generate Grade D recommendations. 

* By homogeneity we mean a systematic review that is free of worrisome variations 

(heterogeneity) in the directions and degrees of results between individual studies. Not all 

systematic reviews with statistically significant heterogeneity need be worrisome, and not all 
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worrisome heterogeneity need be statistically significant. As noted above, studies displaying 

worrisome heterogeneity should be tagged with a “-” at the end of their designated level. 

“ Clinical Decision Rule. (These are algorithms or scoring systems that lead to a prognostic 

estimation or a diagnostic category.) 

“¡ See note above for advice on how to understand, rate and use trials or other studies with wide 

confidence intervals. 

§ Met when all patients died before the Rx became available, but some now survive on it; or 

when some patients died before the Rx became available, but none now die on it. 

§§ By poor quality cohort study we mean one that failed to clearly define comparison groups 

and/or failed to measure exposures and outcomes in the same (preferably blinded), objective 

way in both exposed and non-exposed individuals and/or failed to identify or appropriately 

control known confounders and/or failed to carry out a sufficiently long and complete follow-up 

of patients. By poor quality case-control study we mean one that failed to clearly define 

comparison groups and/or failed to measure exposures and outcomes in the same (preferably 

blinded), objective way in both cases and controls and/or failed to identify or appropriately 

control known confounders. 

§§§ Split-sample validation is achieved by collecting all the information in a single tranche, then 

artificially dividing this into “derivation” and “validation” samples. 

” “ An “Absolute SpPin” is a diagnostic finding whose Specificity is so high that a Positive result 

rules-in the diagnosis. An “Absolute SnNout” is a diagnostic finding whose Sensitivity is so 

high that a Negative result rules-out the diagnosis. 

“¡”¡ Good, better, bad and worse refer to the comparisons between treatments in terms of their 

clinical risks and benefits. 

” ” “ Good reference standards are independent of the test, and applied blindly or objectively to 

applied to all patients. Poor reference standards are haphazardly applied, but still independent 

of the test. Use of a non-independent reference standard (where the ‘test’ is included in the 

‘reference’, or where the ‘testing’ affects the ‘reference’) implies a level 4 study. 

” ” ” “ Better-value treatments are clearly as good but cheaper, or better at the same or reduced 

cost. Worse-value treatments are as good and more expensive, or worse and the equally or 

more expensive. 

** Validating studies test the quality of a specific diagnostic test, based on prior evidence. An 

exploratory study collects information and trawls the data (e.g. using a regression analysis) to 

find which factors are ‘significant’. 

*** By poor quality prognostic cohort study we mean one in which sampling was biased in favour 
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of patients who already had the target outcome, or the measurement of outcomes was 

accomplished in <80% of study patients, or outcomes were determined in an unblinded, non-

objective way, or there was no correction for confounding factors. 

**** Good follow-up in a differential diagnosis study is >80%, with adequate time for alternative 

diagnoses to emerge (for example 1-6 months acute, 1 – 5 years chronic) 

Grades of Recommendation 
A consistent level 1 studies 

B consistent level 2 or 3 studies or extrapolations from level 1 studies 

C level 4 studies or extrapolations from level 2 or 3 studies 

D level 5 evidence or troublingly inconsistent or inconclusive studies of any level 

“Extrapolations” are where data is used in a situation that has potentially clinically important 

differences than the original study situation. 
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U.S. Preventative Services Task Force (USPSTF) 

4.2.1 Assessing Internal Validity (Quality) of Individual Studies 

The Task Force recognizes that research design is an important component of the validity of the 

information in a study for the purpose of answering a key question. Although RCTs cannot 

answer all key questions, they are ideal for questions regarding benefits or harms of various 

interventions. Thus, for the key questions of benefits and harms, the Task Force currently uses 

the following hierarchy of research design: 

 

I. Properly powered and conducted RCT; well-conducted systematic review or meta-analysis of 

homogeneous RCTs 

II-1. Well-designed controlled trial without randomization 

II-2. Well-designed cohort or case-control analysis study 

II-3. Multiple time-series, with or without the intervention; results from uncontrolled studies that 

yield results of large magnitude 

III. Opinions of respected authorities, based on clinical experience; descriptive studies or case 

reports; reports of expert committees 

 

Although research design is an important determinant of the quality of information provided by 

an individual study, the Task Force also recognizes that not all studies with the same research 

design have equal internal validity (quality). 

 

To assess more carefully the internal validity of individual studies within research designs, the 

Task Force has developed design-specific criteria for assessing the internal validity of individual 

studies. The EPC may supplement these with the use of newer methods of assessing quality of 

individual studies as appropriate. 
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