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World Health Organization recommendations are often strong based
on low confidence in effect estimates
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Abstract

Objectives: Expert guideline panelists are sometimes reluctant to offer weak/conditional/contingent recommendations. Grading of Rec-
ommendations Assessment, Development and Evaluation (GRADE) guidance warns against strong recommendations when confidence in
effect estimates is low or very low, suggesting that such recommendations may seldom be justified. We aim to characterize the classification
of strength of recommendations and confidence in estimates in World Health Organization (WHO) guidelines that used the GRADE
approach and graded both strength and confidence (GRADEd).

Study Design and Setting: We reviewed all WHO guidelines (January 2007 to December 2012), identified those that were GRADEd,
and, in these, examined the classifications of strong and weak and associated confidence in estimates (high, moderate, low, and very low).

Results: We identified 116 WHO guidelines in which 43 (37%) were GRADEd and had 456 recommendations, of which 289 (63.4%)
were strong and 167 (36.6%) were conditional/weak. Of the 289 strong recommendations, 95 (33.0%) were based on evidence warranting
low confidence in estimates and 65 (22.5%) on evidence warranting very low confidence in estimates (55.5% strong recommendations over-
all based on low or very low confidence in estimates).

Conclusion: Strong recommendations based on low or very low confidence estimates are very frequently made in WHO guidelines.
Further study to determine the reasons for such high uncertainty recommendations is warranted. ! 2013 Elsevier Inc. All rights reserved.
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What is new?

Key findings
! Over 50% of WHO recommendations are strong

and over 50% of those strong recommendations
are based on low or very low confidence in effect
estimates (study quality).

! Future study on why WHO panelists make such
elevated numbers of high uncertainty strong rec-
ommendations is required, particularly an exami-
nation of factors that panelists may consider in
making judgements as they arrive at such
recommendations.

What this adds to what is known
! This is the second systematic study documenting

that an organization using the GRADE approach
to creating guidelines - in this case public health
guidelines - has a proclivity to make strong recom-
mendations based on effect estimates warranting
low or very low confidence.

What is the implication and what should change
now?
! It is possible that these recommendations represent

the questionable application of GRADE which
may inappropriately limit the discretion of clini-
cians and public health decision-makers. This
may not, however, be the case. Further study of
the reasons for this many strong recommendations
based on low quality evidence is necessary.

1. Introduction

Clinical practice guidelines (CPG) and public health
guidelines (PHG) are statements that are developed in a
systematic manner intended to guide clinicians, patients,
populations, and policy makers in making the most suitable
decisions regarding health management. CPG focuses on
individuals and PHG on populations. To produce credible
recommendations, CPG or PHG must follow rigorous qual-
ity standards in their development [1]. Such standards [1]
include use of an evidence-based approach with rating of
the confidence in effect estimates (also known as quality
of evidence). To encourage appropriate utilization of evi-
dence in public health decision making, the World Health
Organization (WHO) develops evidence-informed PHG us-
ing procedures outlined in the WHO handbook for guide-
line development [2]. The guideline development process
at WHO involves strong support and guidance from the
Guideline Review Committee (GRC) Secretariat who are
also involved in the final approval of the guidelines [2].

The Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) [3,4] approach to guide-
line development is becoming widely used in WHO
guidelines [5,6]. GRADE provides guidance in standardiza-
tion of guideline development including rating confidence
in effect estimates and moving from evidence to recom-
mendations. The GRADE approach categorizes confidence
in effect estimates as high, moderate, low, and very low.
Randomized controlled trials (RCTs) start as high confi-
dence and observational cohort studies as low confidence.
High risk of bias, imprecision, indirectness, inconsistency
of results, and likelihood of publication bias can lower con-
fidence in effect estimates. Confidence can increase if effect
estimates suggest large intervention effects or if there is
evidence of a doseeresponse gradient. The GRADE
approach also provides a framework to move from evidence
to the recommendation, suggesting two categories of rec-
ommendations: strong and weak (the latter also labeled as
conditional, discretionary, or contingent). The strength of
recommendations depends on estimates of magnitude of
effect, estimates of values and preference and their vari-
ability, confidence in each of these estimates, and resource
use considerations [3,4]. In the context of public health
decision making (and thus PHG development which is the
focus of this article), other relevant factors include the
burden of illness, accessibility, feasibility, the extent of
current suboptimal practice, and the impact on health
inequities.

Despite GRADE guidance warning against strong rec-
ommendations in the face of low or very low confidence
in estimates for critical outcomes, such recommendations
may not be uncommon [7]. A preliminary scoping exercise
of WHO guidelines conducted in the fall of 2012 showed
that approximately one-half of the recommendations were
strong based on low or very low confidence (this initial ex-
ercise serving as a strong impetus for the present study).
Given that strong recommendations are courses of actions
recommended to all or almost all patients and circum-
stances, making strong recommendations in the face of
low confidence in benefits or harms may be problematic.

If WHO guideline developers often make strong rec-
ommendations in the face of low or very confidence in es-
timates, then it raises concerns about whether GRADE is
being optimally applied in the WHO guideline develop-
ment process. Furthermore, it suggests that WHO guide-
lines are not optimally evidence based, do not give
public health practitioners the optimal degree of discre-
tion in their decision making, may entrench practices that
ultimately prove harmful, and may inhibit needed
research.

In an effort to help inform and improve the PHG devel-
opment process at WHO, our objective was to examine all
WHO guidelines developed with the GRADE approach and
describe the classifications of strong and weak recommen-
dations and their associated confidence in effect estimates
(high, moderate, low, and very low).
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2. Methods

2.1. Data source

In December 2012, we retrieved all the available WHO
PHG. This included WHO guidelines that are available on
the main WHOWeb site [5] (under ‘‘WHO Guidelines: a se-
lection of evidence-based guidelines’’; http://www.who.int/
publications/guidelines/en/index.html) and those retrieved
from an internal WHO database, which includes all final
guidelines approved by the WHO GRC that covered 2007
to 2012. For this study, a guideline was defined as a docu-
ment produced by WHO and available publicly on their
Web site or as part of the GRC-retrieved data set file and
which culminated in a recommendation(s) or guidance.
WHO guidelines eligible for this study applied GRADE
methods and included both a rating of confidence in effect

estimates and a grading of strength of recommendations.
Documents examined for eligibility had a date of publica-
tion from January 2007 to December 2012. For our exercise,
we adopted the nine guideline categorizations as delineated
by WHO [child health, chronic diseases, injuries and
disability, environmental health, HIV and AIDS, maternal
and reproductive health, mental health and substance abuse,
nutrition, patient safety, and tuberculosis (TB)].

2.2. Data abstraction

For each eligible guideline, two reviewers (P.E.A. and
S.R.; independently and in duplicate) abstracted the recom-
mendations and noted the confidence in estimates/quality of
evidence (high, moderate, low, and very low) and strength of
recommendation (strong and weak/conditional). Reviewers

Fig. 1. Flow Diagram of WHO Guidelines (documents) used for the WHO GRADE Guidelines Project (strong recommendations based on low/very low
confidence in estimates). GRADE, Grading of Recommendations Assessment, Development and Evaluation.

Table 1. Confidence in estimates by strength of recommendation (as of December 2012)

Strong recommendations (n [ 289) n (%) Weak recommendations (n [ 167) n (%) Total (%)

High confidence in estimates 50 (17.3) High confidence in estimates 4 (2.4) 54 (11.8)
Moderate confidence in estimates 79 (27.3) Moderate confidence in estimates 21 (12.6) 100 (22.0)
Low confidence in estimates 95 (33.0) Low confidence in estimates 63 (37.7) 158 (34.6)
Very low confidence in estimates 65 (22.5) Very low confidence in estimates 79 (47.3) 144 (31.6)
Total (%) 289 (100) Total (%) 167 (100) 456 (100)
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also noted whether each recommendation was for or against
an action. WHO generally uses the term ‘‘conditional’’
but, in some instances, uses the term ‘‘weak’’ to describe
recommendations that are not strong. Recommendations
were further classified by topics designated by WHO:
maternal and reproductive health, child health, HIV/AIDS,
TB related, chronic diseases, injuries and disabilities, envi-
ronmental health, patient safety, and nutrition guidelines,
and so forth. All abstracted guideline data were entered into

a master MS Excel spreadsheet for management and clean-
ing (assessment of eligibility, removal of duplicates, etc.) as
well as during the duplicate data abstraction.

To resolve differences following abstraction, both re-
viewers consulted and referred to their individual data
abstraction results and identified those guidelines and class-
ifications for which there were discrepancies. Each discrep-
ancy was discussed in terms of the strength and confidence
in estimates. Reviewers reexamined the classifications,

Table 3. Paradigmatic situations in which a strong recommendation may be warranted despite low or very low confidence in effect estimates

Situation Condition Example

1 When low-quality evidence suggests benefit in a
life-threatening situation (evidence regarding harms can
be low or high)

Fresh frozen plasma or vitamin K in a patient receiving warfarin
with elevated INR and an intracranial bleed. Only low-quality
evidence supports the benefits of limiting the extent
of the bleeding.

2 When low-quality evidence suggests benefit and high-quality
evidence suggests harm or a very high cost

Head-to-toe CT/MRI screening for cancer. Low-quality
evidence of benefit of early detection but high-quality
evidence of possible harm and/or high cost (strong
recommendation against this strategy)

3 When low-quality evidence suggests equivalence of two
alternatives but high-quality evidence of less harm for one
of the competing alternatives

Helicobacter pylori eradication in patients with early stage
gastric MALT lymphoma with H pylori positive. Low-quality
evidence suggests that initial H pylori eradication results in
similar rates of complete response compared with the
alternatives of radiation therapy or gastrectomy; high-quality
evidence suggests less harm/morbidity.

4 When high-quality evidence suggests equivalence of two
alternatives and low-quality evidence suggests harm
in one alternative

Hypertension in women planning conception and in pregnancy.
Strong recommendations for labetalol and nifedipine and
strong recommendations against angiotensin-converting
enzyme (ACE) inhibitors and angiotensin receptor blockers
(ARB); all agents have high-quality evidence of equivalent
beneficial outcomes, with low-quality evidence for greater
adverse effects with ACE inhibitors and ARBs

5 When high-quality evidence suggests modest benefits and
low/very low quality evidence suggests possibility of
catastrophic harm

Testosterone in males with or at risk of prostate cancer.
High-quality evidence for moderate benefits of testosterone
treatment in men with symptomatic androgen deficiency to
improve bone mineral density and muscle strength.
Low-quality evidence for harm in patients with or at risk
of prostate cancer

Abbreviations: INR, international normalized ratio; CT, computed tomography; MRI, magnetic resonance imaging; MALT, mucosa-associated
lymphoid tissue.

Table 2. WHO GRADE guideline recommendations that are strong and based on low or very low confidence in estimates by subcategories of all
strong recommendations

WHO guideline subcategory topic Number strong low/very low/total % Strong low/very low

WHO six of nine guideline subcategories examination period 2007e2012
Maternal and reproductive healtha 28/54 52
Child healtha 49/93 53
HIV/AIDSa 32/66 49
TBa 24/42 57
Nutrition 2/2 100
Mental health and substance abuse 6/8 75

WHO additional guidelines with no clear subcategory topic area examination period 2007e2012
Pandemic (H1N1) 2009 influenza and other influenza viruses 11/11 100
Malaria 1/5 20
Increasing access to health workers in remote and rural areas 7/8 87

Abbreviations: WHO, World Health Organization; GRADE, Grading of Recommendations Assessment, Development and Evaluation; TB,
tuberculosis.

The three guideline topic areas, (1) chronic diseases, injuries, and disabilities; (2) patient safety; and (3) environmental health, reported no
GRADEd strong recommendations with low or very low confidence.

a These four subcategories account for 88% of all GRADEd strong recommendations.
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background information, and information contained in the
annexes (GRADE tables). Third-party adjudication was
not needed as consensus was reached given the clarity of
the data. Kappa agreement score was computed. MS Excel
was used for basic descriptive analysis of data class-
ifications (frequencies and percentages).

3. Results

We reviewed all 436 WHO documents (69 from the pub-
lic WHOWeb site and 367 from the internal GRC data set)
for eligibility, of which 320 (73.3%) proved either duplicates
or not guidelines, including position articles, checklists, tool
kits, frameworks, and handbooks. The remaining 116
(26.6%) documents were guidelines with some form of
recommendation. Of these 116 documents, 68 (58.6%)
proved ineligible because they did not use GRADE
methods. Another fivewere ineligible because although they
used GRADE methods, they did not provide both a rating of
confidence in estimates and a grading of strength of recom-
mendation. Thus, 43 of the initial 436 WHO documents
(9.8%; 37% of the 116 guideline documents) were included
in the final analysis (Fig. 1, flow diagram).

The 43 guidelines included 456 recommendations, of
which 289 (63.4%) were strong recommendations and 167
(36.6%) were weak (Table 1). Of the 289 strong recommen-
dations, 160 (55.5%) were based on low and very low con-
fidence in estimates. Of the 289 strong recommendations, 95
(33.0%) were based on low confidence in effect estimates
and 65 (22.5%) were based on very low confidence in effect
estimates (Table 1). Of the 167 weak recommendations, 63
(37.7%) were based on low confidence in effect estimates
and 79 (47.3%) were based on very low confidence in effect
estimates (Table 1). The kappa for agreement was 0.81.
There were 258 strong recommendations for the interven-
tion (89.3%) and 31 against (10.7%). Of the 167 weak
recommendations, 142 (85.0%) were for the intervention
and 25 (15.0%) were against. When focusing only on strong
recommendations that had at least one low or very low con-
fidence rating, 91.0% of these were for the intervention or
action being recommended.

The classification of strong and weak recommendations,
and ratings of confidence, differed across categories.
Maternal and reproductive health, child health, HIV/AIDS,
and TB guidelines report O50% of their recommendations
as being strong, of these O50% were based on low or very
low confidence in estimates (Table 2). Pandemic influenza
and nutrition guideline recommendations were strong and
based on low or very low confidence in estimates (Table 2),
but it should be noted that this was based on a small number
of recommendations. In contrast, guidelines for chronic
diseases, injuries and disabilities, patient safety, and environ-
mental health did not report anyGRADEd strong recommen-
dations based on low or very low confidence in estimates
(Table 2).

4. Discussion

The predominant finding was that WHO guideline panels
often make strong recommendations (63%); more than half
(55%) of these strong recommendations are based on low
or very low confidence in effect estimates (Table 1). Strong
recommendations based on low or very low confidence were
particularly frequent in certain content areas including
maternal and reproductive health, child health, HIV/AIDS,
and TB (Table 2). These findings raise questions as to
whether GRADE is being applied appropriately and the
extent to which WHO panelists neglect uncertainties in the
evidence when they consider strength of recommendations.

When guideline panelists make strong recommenda-
tions, they are suggesting that frontline decision makers
need not consider the issue any further. Public health offi-
cials who view WHO guidelines as authoritative may feel
that, in the face of such recommendations, they should put
aside concern that the recommendation may not be
optimal in their setting. If they do respond in this way,
these strong recommendations may be inappropriately re-
stricting the discretion of public health decision makers.

Theremay be circumstances inwhich a strong recommen-
dation is warranted despite low or very low confidence in ef-
fect estimates. Indeed, the GRADE working group has
identified five paradigmatic situations in which this may be
the case (Table 3) [8]. Further study of WHO GRADEd
recommendations (and other organizations, institutions, or
relevant entities that produce CPG and PHG and recommen-
dations using GRADE) to determine the extent to which
strong recommendations based on low or very low confi-
dence estimates meet these conditions would be helpful.

Additional work on other determinants of strong rec-
ommendations that might be enlightening includes the
role of intellectual or financial conflicts of interest
(balancing the need to use expert input into guideline
development while mitigating the impact of intellectual
and financial conflicts) [9] and panel composition. Addi-
tional inquiry into the appropriateness of WHO strong rec-
ommendations based on low or very low confidence
estimates and the reasons why guideline panelists are
making these recommendations (whether appropriate or
inappropriate) are warranted.
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