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(CTFPHC) was reestablished in 2010 with a man-

date to develop and disseminate clinical practice
guidelines (CPGs) for primary and preventive care. The
CTFPHC uses the GRADE (grading of recommendations,
assessment, development, and evaluation) system to
rate the quality of its evidence and the strength of its
recommendation statements. The GRADE system pro-
vides a structured and transparent process for guideline
development that begins at framing key questions and
proceeds through the evaluation of evidence for benefits
and harms, as well as incorporation of patient prefer-
ences and resource implications, to arrive at recommen-
dations. This article outlines key concepts of the GRADE
process to assist primary care practitioners in under-
standing the GRADE recommendations and discussing
these recommendations with patients.

The Canadian Task Force on Preventive Health Care

Background

Family physicians and other primary care health pro-
fessionals often seek guidance from CPGs about how
to better manage their patients. Family physicians are
confronted with a bewildering array of CPGs devel-
oped by a large variety of government agencies and
professional organizations. It is estimated that there
are currently at least 2400 guidelines in the Agency for
Healthcare Research and Quality’s National Guideline
Clearinghouse!; more than 6400 guidelines in the data-
base of the Guidelines International Network?; and more
than 2700 in the Canadian Medical Association’s CPG
database.® Each database includes multiple guidelines
on the same topic, often with conflicting recommenda-
tions.*® Recently, there has also been increasing concern
about the quality of CPGs owing to potential bias on the
part of the guideline developers®” or the quality of the
evidence used to develop the CPGs.>"° For family physi-
cians, these issues raise concerns about the validity of
the recommendations and create confusion over which
to apply in practice.

Family physicians are also confronted with a diverse
range of systems used in CPGs to rate the quality of sci-
entific evidence and the strength of recommendations.
These different rating systems make it difficult for family
physicians to understand and effectively communicate
the benefits and harms of the practices recommended
in CPGs to their patients. In 1979, the Canadian Task
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Force on the Periodic Health Examination published
one of the first systems to explicitly characterize the
quality of evidence and strength of recommendations.!°
This system ranked quality of evidence from I to III and
classified the strength of recommendations from A to E.
Although widely adopted because of its simplicity, this
system did not provide a detailed quality assessment
of the evidence for benefits and harms important to
patients, nor did it explicitly consider the benefits versus
possible harms in the strength of recommendations.!!
By 2002, at least 121 different systems had been devel-
oped that were used in publications, systematic reviews,
and CPGs.'? More recently, government and professional
organizations tasked with the development of CPGs in
Canada, the United States, Australia, and Europe have
developed and implemented a variety of systems to
evaluate the quality of evidence and rate the strength of
recommendations for CPGs.!*! Many of these systems
use different letters, numbers, or symbols to communi-
cate similar recommendations on specific health issues,
and often the same letter or number has different mean-
ings in the various systems.!®

Why GRADE?
To overcome the problems related to the inconsistent
rating of evidence and the confusion with different rat-
ing systems, an international group of health profession-
als, researchers, and guideline developers created the
GRADE system in 2004.!” The GRADE system rates the
quality of evidence and grades the strength of recom-
mendations in systematic reviews, health technology
assessments, and CPGs. The GRADE system is struc-
tured and transparent. It is designed for systematic
reviews (eg, Cochrane systematic reviews) and guide-
lines that examine alternative management strategies
or interventions, which might include no intervention or
current best practice.'® The GRADE system also informs
clinician and patient decision making in clinical prac-
tice settings and supports production of informed health
policy. 1t is now used or endorsed by at least 70 differ-
ent organizations throughout the world, including the
World Health Organization, UpToDate, and the Cochrane
Collaboration.!

The CTFPHC was reestablished with a mandate to
develop and disseminate CPGs for primary and pre-
ventive care based on systematic analysis of scientific
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evidence.?® The CTFPHC guidelines address primary or
secondary prevention of conditions with a substantial Figure 1. Steps in the CTFPHC guideline
health burden; topics are selected based on literature development process

review and input from practitioners and the public.

How do | interpret GRADE recommendations?
Many family physicians and primary care health pro-
fessionals (who are the target audience of the CTFPHC

guidelines) are potentially unfamiliar with GRADE pro- ‘
cesses and therefore might be unsure of how to interpret
the potential benefits and harms of practices recom-
mended by the CTFPHC. This article outlines key con-
cepts of the GRADE process using examples from the
recently published CTFPHC guidelines on breast cancer
screening?! to assist primary care practitioners in under-
standing the GRADE recommendations and discussing
these recommendations with patients.

Although family physicians and other primary health
care providers need not be aware of all the steps and
processes involved in the development of CPGs using
the GRADE methodology, consideration of several key
elements in the GRADE guideline development process
will ensure an overall understanding of the quality of
evidence and strength of recommendations provided Develop a review protocol
by this system. These elements include an understand-
ing of the analytic framework and methods used in the
literature review, the summaries of evidence tables, and
the GRADE recommendations and how they can inform Conduct systematic review to
physician-patient decision making in clinical practice. address key questions
More complete and detailed descriptions of the GRADE
process for guideline developers and authors of sys-
tematic reviews have recently been published (www.
gradeworkinggroup.org/publications/index.htm). Assess the quality of evidence®

An overview of the CTFPHC guideline development
process that highlights these key elements of GRADE is
presented in Figure 1.

Topic prioritization

Establish working group team

-

Develop key and contextual questions
and analytical framework*

<=

Identify outcomes important to patients

-

-

<

-

Prepare an evidence profile*

Does the guideline apply to my patient?

The importance of the analytic framework to practising
family physicians and other primary health care prac-
titioners is to provide an understanding of the patient Prepare a summary-of-findings table
populations to which the guideline recommendations
would apply. This framework also identifies issues that
were included or excluded from consideration in guide-

-

-

line development. The analytic framework and key ques- Assess quality of evidence, benefits and
tions provide the foundation for the literature review and harms, values, and preferences*
guideline recommendation. This framework consists of

a flow diagram with key questions and contextual ques- ‘

tions. Key questions are those of main importance to cli-

nicians and patients; they define the scope and focus of Develop recommendation statement*

the evidence reviews. The contextual questions provide
further information about how to interpret and apply
the recommen@atlo.ns n OUF diverse Canadian SettlngS; CTFPHC—Canadian Task Force on Preventive Health Care.
they also provide information about values and pref- *Highlighted steps are discussed in the paper.

erences, cost-effectiveness, and process and outcome
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indicators. Key questions are answered with a full sys-
tematic review, while for contextual questions a review
of key studies and other systematic reviews is performed
only for literature published in the past 5 years.

In the development of the analytic framework, guide-
line developers define the patient population, the inter-
vention of interest, the comparator, and the outcome
of interest. The process is also known as PICO (patient,
intervention, comparator, outcome) and is how a widely
accepted standard for development of guidelines and sys-
tematic reviews. An example of an analytic framework
and key questions is shown in Figure 2 and Box 1.

How good is the evidence?

In GRADE, the continuum of the quality of evidence
is rated on a 4-point scale of high, moderate, low, or
very low depending on the certainty that the results
reflect the true effect of the intervention on the outcome
(Table 1).22 Evidence is graded as high quality when
the CTFPHC has high confidence that the true effect of
an intervention or approach lies close to the estimate
of effect, while lower-quality evidence indicates that
the true effect might be substantially different from the

estimate of effect.?? The GRADE system considers sev-
eral factors in determining the quality of the evidence.
As a starting point, evidence of randomized controlled
studies begins as high-quality evidence, while evidence
from observational studies begins as low-quality evi-
dence. Evidence can then be downgraded or upgraded
depending on several factors. Evidence is downgraded
based on consideration of 5 factors: risk of bias, incon-
sistency, indirectness, imprecision, and publication bias.
Evidence can be upgraded based on 3 factors: large
effect, dose response, and consideration of all possible
confounders (Tables 2 and 3).232°

For example, the evidence supporting the use of hor-
mone replacement therapy for postmenopausal women
in the early 1990s would have received a low-quality or
low rating in the GRADE system because it was based
on inconsistent observational studies.*® Such a rating
means further research could very likely have an impor-
tant effect on the confidence in the estimate of effect and
is likely to change the estimate. In fact, further research
did show increased cardiovascular harms with hormone
replacement, and this evidence would ultimately reverse
the recommendation for hormone replacement therapy.

Figure 2. Example of an analytical framework using the breast cancer screening evidence review

Screening:

b. CBE alone and with mammography (all ages)
c. BSE (all ages)

a. Mammography (film and digital) or MRI for women aged 40 to 49 y and >70 y

Average risk
Women aged >40y
without breast cancer

Reduction of
late-stage invasive

breast cancer

Harms of screening

BSE—breast self-examination, CBE—clinical breast examination, MRI—magnetic resonance imaging.

Reduced breast
cancer mortality
and total mortality
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Box 1. Example of key questions using the breast
cancer screening evidence review

Key questions

1a. Does screening with mammography (film and digital) or
MRI decrease breast cancer mortality and all-cause
mortality among women aged 40 to 49 y and >70 y?

1b. Does CBE screening decrease breast cancer mortality for
women of all ages? Alone or with mammography?

1c. Does BSE practice decrease breast cancer mortality for
women of all ages?

2a. What are the harms associated with screening with
mammography (film and digital) and MRI?

2b. What are the harms associated with CBE?

2c. What are the harms associated with BSE?

Contextual questions

1. What are the patient values and preferences related to
screening for breast cancer?

2. Are there subgroups of the Canadian population who
have a higher burden of breast cancer or for whom it
would be difficult to implement screening programs?
Subgroup analysis that explores issues of burden of
disease, screening rates, and special implementation issues
includes the following:
® aboriginal women,
® women living in rural or remote areas, and
® consideration of ethnicity

3. What is the optimal mammography screening frequency?

4. What is the cost-effectiveness of screening for breast
cancer?

BSE—breast self-examination, CBE—clinical breast examination, MRI—
magnetic resonance imaging.

In summary, the GRADE system attempts to improve the
estimate of the certainty of effects, thus providing cli-
nicians and patients with more precise information on
which to base their decisions.

The GRADE evidence tables

The GRADE system has developed specific approaches
for the presentation of the results of the systematic lit-
erature reviews based on the analytic framework. The
CTFPHC uses the GRADE evidence profile to present
its results. The evidence profile table summarizes the
size of the study population, the effect of the interven-
tion, and the quality of the evidence. Table 4 provides
an example of an evidence profile developed for the
CTFPHC guideline on screening for breast cancer in
women aged 40 to 49 years.*

How does GRADE translate evidence into
recommendations?

In GRADE, the assessment of the quality of evidence
and the strength of recommendations are separate.

Table 1. Interpretation of evidence levels used to
GRADE CTFPHC recommendations

EVIDENCE
LEVEL DEFINITION
High We judge evidence to be high quality when we are

highly confident that the true effect lies close to
that of the estimate of the effect.

For example, evidence is judged to be high quality
if all of the following apply:

o there is a range of studies included in the
analysis with no serious limitations;

e there is little variation among studies; and

® the summary estimate has a narrow Cl

Moderate We judge evidence to be moderate quality when
we consider that the true effect is likely to be
close to the estimate of the effect, but there is a
possibility that it is substantially different.
For example, evidence might be judged to be
moderate quality if either of the following applies:
® there are only a few studies and some have
limitations but not serious flaws; or
e there is some variation among studies or the Cl
of the summary estimate is wide

Low or We judge evidence to be low or very low quality
very low when the true effect might be substantially
different from the estimate of the effect.
For example, evidence might be judged as low
quality if any of the following applies:
e the studies have serious flaws;
e there is important variation among studies; or
e the Cl of the summary estimate is very wide

CTFPHC—Canadian Task Force on Preventive Health Care, GRADE—grading
of recommendations, assessment, development, and evaluation.
Adapted from Balshem et al.2

At present, GRADE recommendations are reported as
either strong or weak. In addition to quality of evidence,
GRADE also explicitly considers the balance between
the benefits and harms, the values and preferences of
patients, and the resource implications of an interven-
tion in the determination of the strength of recommen-
dations. While the quality of evidence and the balance
between the benefits and harms are considered by the
CTFPHC to be the most important elements, guide-
line developers might choose to place some or limited
emphasis on resource implications and might have lim-
ited data on the values and preferences of patients for
specific interventions.

Strong recommendations are more likely when there
is a large difference between the benefits and harms
and certainty around that difference, when there is
greater certainty or similarity in values and prefer-
ences, and when the evidence quality is higher.?! Weak
recommendations indicate that greater uncertainty
exists (Figure 3).?° Strong recommendations can be
made even with low-quality evidence, assuming that the
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Table 2. Factors that lead to decreasing evidence quality in the GRADE framework

FACTORS

EXPLANATION

EXAMPLES

Risk of bias
® Allocation
concealment

* Blinding

® Loss to follow-up

® Selective outcome
reporting

® Other limitations

Inconsistency (variability
in results)

Indirectness

Imprecision

Publication bias

Whether those enrolling patients are aware
of the group to which the next patient will
be allocated

Whether those involved in the study are
aware of the study arm to which patients
are allocated

Whether many patients were lost during the
trial, and whether the analysis was
performed to take these losses into account

When outcomes are reported based on the
results and not based on a priori selection of
important outcomes

When there are other factors that could
decrease the quality of the study

If different studies provide widely different
estimates of effect

The similarity between the question being
addressed by the CTFPHC and the available
evidence about the population, intervention,
comparison groups, and outcomes

Studies are imprecise if they have few
patients or few events or very wide Cls
around the estimates that lead to greater
uncertainty about the findings

An overestimate or underestimate in the
effect that occurs when studies that find no
effects are not published

An investigator assigns patients to the intervention group
based on day of the week or date of birth, many patients
drop out of the study, and the analysis is conducted to
consider only those who adhered to the intervention?

There are 4 studies examining the effect of an intervention
on an outcome; 2 studies show positive effects, 1 shows a
negative effect, while the final study shows a null effect®*

There are no data comparing drug A and B to each other,
but there are data comparing drug A to a placebo and
drug B to a placebo. There are no data on the effect of
screening on cervical cancer mortality, but there are data
on the surrogate outcome of invasive cervical cancer®

A group of studies has a wide Cl and the clinical action
that would be recommended changes depending on
whether the upper boundary of the Cl or the lower
boundary of the Cl represents the truth?

Review authors fail to identify all relevant studies, negative
studies are not published, or industry influence is
suspected?

CTFPHC—Canadian Task Force on Preventive Health Care, GRADE—grading of recommendations, assessment, development, and evaluation.

Data from Guyatt et al.=?’

Table 3. Factors that lead to increasing evidence quality in the GRADE framework

FACTORS EXPLANATION

EXAMPLES

Large magnitude of
effect and narrow
Cls

When an intervention has a large effect on
an outcome

Dose-response The presence of a dose-response

gradient relationship between intervention and
outcome
All plausible When inclusion of all plausible confounders

or biases in observational studies that are
unaccounted for in the analysis would
result in an underestimate of an apparent
treatment effect, or would increase the
effect when no effect was found

confounding

Large effects are considered to be a risk ratio of at least 2 or a
relative risk reduction of at least 50%. Having infants sleep on
their backs has been associated with a 50% to 70% reduction in
the risk of sudden infant death syndrome?

When 50% of the population is immunized, it results in a 20%
lower risk of disease; when 70% of the population is immunized,
it results in a 40% lower risk; and when 90% of population is
immunized, the risk is lowered by 80%?°

Although an early study showed a positive association between
vaccines and autism, further studies did not support this
association, despite the fact that parents with autistic children
might have been more likely to recall and report their
vaccination experience than those whose children did not have
autism?

GRADE—grading of recommendations, assessment, development, and evaluation.

Data from Guyatt et al?® and Santesso and Gauld.?®
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Table 4. Evidence summary of benefits associated with screening mammography: The content of the evidence profile
table is provided in 13 standardized columns. The first column provides information about the number of studies and
the study design used to determine the effectiveness of screening mammography for women in this age range (N=8
RCTs). Columns 2 to 7 provide an assessment of the quality of these studies. Footnotes provide further explanations as
required. For instance, in column 3 (risk of bias) we indicate a serious concern about the potential risk of bias in the
studies. This is based on the fact that only 3 of the 8 trials were considered truly randomized; in 5 of the trials it was
not clear if investigators were blinded to the groups to which the patients were assigned or whether those enrolling
patients were aware of which group patients were being assigned to. There were no other concerns about quality: results
of all trials were consistent, the patients and the interventions were similar to the patients that we were studying, the
samples sizes were large, the Cls were narrow, and there was no evidence of publication bias. Columns 8 to 11 in the
table present the summary of our meta-analysis to determine the overall effectiveness of mammography screening in
women aged 40-49 y. The number of deaths seen in the control and experimental groups are provided in columns 8 and
9. In columns 10 and 11, the estimates of the relative and absolute risk reductions that can be attributed to screening
mammography are provided. Relative risk is used to compare risks between 2 different groups of people, often those
who were exposed to an intervention and those who were not. Meta-analysis of mammography screening studies with
women aged 40-49 y found a reduction of breast cancer risk of 15% (equivalent to an RR of 0.85) for women who

were screened compared with women who were not screened. Absolute risk focuses on an individual’s risk of getting a
disease in a specific period of time and can be expressed as a percentage or a rate (eg, 10% or 1 in 10). In this example,
this means that 474 fewer women per million (or 1 in approximately 2100) will die as a result of screening. Column 12
provides an overall rating of the quality. Column 13 highlights the importance of the results.

SUMMARY OF FINDINGS

NO. OF BREAST CANCER DEATHS/

QUALITY ASSESSMENT FOR BREAST CANCER MORTALITY AT AGE 40-49 YW

NO. OF PATIENTS (%)

ESTIMATE OF MORTALITY EFFECT

NO. OF RISK OTHER
STUDIES  DESIGN

SCREENING WITH
OF BIAS INCONSISTENCY INDIRECTNESS IMPRECISION CONSIDERATIONS MAMMOGRAPHY

RELATIVE

CONTROL (95% CI) ABSOLUTE QUALITY  IMPORTANCE

No serious None*
imprecision!

No serious
indirectness!!

8 Randomized Serious* No serious
trialst inconsistency®

448/152 300

625/195919 (0.32) RR=0.85"* 474 fewer per 1000000 Moderate Critical
(0.75 to 0.96) (from 115 fewer to 792 fewer)

NNS=2108"

NNS—number needed to screen, RCT—randomized controlled trial, RR—relative risk.
*The available data were based on women aged 39-49 y; however, the focus of the review was for those aged 40-49y.

*Of the 8 studies, 5 were quasi-randomized and 3 were truly randomized.

*Blinding and concealment were not clear for 5 studies, so only 3 trials were considered truly randomized.

No heterogeneity exists; P value for testing heterogeneity is 0.48 and /?=00%.*

IThe question addressed is the same for the evidence regarding the population, intervention, comparator, and outcome.
fTotal sample size is large and the total number of events is >300 (a threshold rule-of-thumb value).

*Insufficient number of studies to assess publication bias.
“Estimates are based on a random-effects meta-analysis.

HNNS is the number of patients who would need to be invited to be screened about once every 2 years over a median of about 11 years to prevent 1

death from breast cancer.

balance between benefits and harms is clear and values
and preferences are consistent, while weak recommen-
dations can be made based on high-quality evidence.
As an example, although only anecdotal evidence (low
quality) suggests that parachutes are an effective inter-
vention to reduce morbidity and mortality associated
with jumping from an airplane,® the recommendation
to use a parachute would be classified as strong.

When the CTFPHC makes strong recommendations,
clinicians can interpret this to mean that most individu-
als should receive the intervention in question, while
for weak recommendations the focus shifts to helping
patients make informed decisions, taking into account
the benefits and harms, as well as their individual val-
ues and preferences. With weak recommendations, cli-
nicians must recognize that different choices will be
appropriate for different patients. For example, a weak
recommendation against mammography in average-risk

women aged 40 to 49 years implies that (although most
women of this age would not choose to be screened)
regular screening could be appropriate in a 40- to
49-year-old woman who places a relatively higher
value on preventing death from breast cancer and a
relatively lower value on avoiding unnecessary tests
and procedures. Similarly, a weak recommendation for
mammography in average-risk women aged 50 to 74
years implies that screening would not necessarily be
required or appropriate in a woman of this age who
places a relatively lower value on preventing death from
breast cancer and a relatively higher value on avoiding
unnecessary tests and procedures.

How can GRADE recommendations inform
patient-physician decision making?

Effective communication between physicians and
patients is a key concept of family medicine and has
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Figure 3. Balancing the benefits and harms to determine the strength of a recommendation

FOR

Strong recommendation FOR an intervention
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gmall benefit

|

FOR AGAINST

Weak recommendation FOR an intervention

Based on a concept presented by Santesso and Gauld.”
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efit
Preferences MOderate
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AGAINST

Strong recommendation AGAINST an intervention

Moderate-quajg,
evidence agajng
'ntervention

Inconsisten;
Values ang

FOR

AGAINST

Weak recommendation AGAINST an intervention

been associated with improved clinical outcomes for
patients with a variety of health conditions.3* Guideline
developers are faced with the challenge of providing
easily understood information on benefits and harms
of recommendations to inform the discussion between
physician and patient and assist in the decision-mak-
ing process. Patients with the same condition or risk
factors might have quite different values or prefer-
ences, life circumstances, or access to medical care.
Understanding these differences along with the ben-
efits and harms of the guideline recommendations

would support shared decision making by the patient
and physician.

To support informed physician-patient decision mak-
ing related to their guidelines, the CTFPHC has devel-
oped several tools in a collaborative manner with
researchers and knowledge translation experts in
Canada. These tools also undergo a process of internal
and external peer review and user testing with patients
and physicians to ensure that the scientific informa-
tion is correct and presented in an easily understood
format. Tools that have been developed and tested for
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the CTFPHC guideline on screening with mammography
include a video illustrating a doctor-patient interaction
about screening, a list of frequently asked questions on
breast cancer screening for patients, a flowchart to help
women gauge whether screening is right for them, and
decision aids that present risks and benefits in ways that
patients can understand. An example of a tool devel-
oped to assist in decision making for screening with
mammography for breast cancer for women between
the ages of 40 and 49 is shown in Figure 4.* These tools
are available on the CTFPHC website (http://canadian
taskforce.ca).

Family physicians and GRADE

The GRADE system provides a rigorous approach to the
development of CPGs that is increasingly being used
by many professional and government organizations
throughout the world. Family physicians need to be able
to appreciate the benefits and harms and the certainty of
evidence behind clinical recommendations. The use of
the GRADE methodology by the developers of CPGs and
systematic reviews can provide family physicians and
other primary care health professionals with a guide-
post of high quality for CPGs and systematic reviews.
With the increasing use of GRADE, family physicians and
other primary care health professionals should become
familiar with the GRADE approach to assessment of the
quality of evidence and the strength of recommenda-
tions so that they can effectively use CPGs and system-
atic reviews developed by this approach when making
decisions with their patients.
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