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D iffering methods for guideline development result in conflicting recommendations
and clinical practice variation. This article details the approach used by the US Pre-
ventive Services Task Force to issue recommendation statements, using the 2007 rec-
ommendation for screening of lipid levels as an example. An analytic framework served

as the source of key questions for a systematic review of the evidence on lipid screening in chil-
dren and adolescents. Evidence was insufficient, of poor quality, or conflicting to answer 7 of the
10 questions. There was no direct evidence of the benefit of lipid screening, and insufficient evi-
dence existed in the indirect chain of evidence to support a recommendation. In 2008, the Ameri-
can Academy of Pediatrics issued a clinical policy statement recommending screening for targeted
children. We discuss the contrasting approach to the development of this guideline. The use of a
standardized method to develop clinical guidelines promotes trust and credibility among patients
and clinicians. Arch Pediatr Adolesc Med. 2011;165(3):205-210

Recent moves to promote research on the
comparative effectiveness of preventive, di-
agnostic, and therapeutic interventions for
patients will ultimately lead to further evi-
dence synthesis and practice recommen-
dations. Clinicians receive practice rec-
ommendations and guidelines from many
different types of organizations, includ-
ing federal bodies, professional practice or-
ganizations, health plans, and hospitals.
However, clinicians frequently receive con-
flicting recommendations regarding the
best approach to care. For example, cli-
nicians caring for adults were recently in-
formed about a modification to the breast
cancer screening recommendation by
the US Preventive Services Task Force
(USPSTF),1 provoking considerable con-
troversy among different professional and

advocacy groups in the medical commu-
nity. This controversy underscored some
of the underlying differences in methods
and grading that exist between organiza-
tions that produce guidelines for physi-
cians and other clinicians.

Such controversies and conflicts in rec-
ommendation statements also exist in chil-
dren’s health care. One example concerns
whether some children or adolescents
should receive routine screening of lipid lev-
els as part of preventive care. This ques-
tion is currently facing many pediatri-
cians, family physicians, and nurse
practitioners in the United States after the
American Academy of Pediatrics (AAP)
Committee on Nutrition published a Clini-
cal Report regarding pediatric screening of
lipid levels and cardiovascular health.2 This
report recommended screening of lipid lev-
els for children aged 2 to 10 years with risk
factors for cardiovascular disease (eg, over-
weight, hypertension) and those with a
positive family history of premature car-
diovascular disease or dyslipidemia. Im-
mediately after its publication, the popu-
lar media reported controversy among
physicians regarding the recommenda-
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tions contained in this statement.3 Around the same time,
the USPSTF reached a different conclusion, stating that
the evidence was insufficient to recommend routine screen-
ing for children and adolescents.

The USPSTF is an independent panel of experts in pri-
mary care and prevention that systematically reviews the
evidence of effectiveness and develops recommenda-
tions for clinical preventive services. The USPSTF mem-
bership is composed of primary care physicians, nurse
practitioners, epidemiologists, and behavioral scientists
and is funded, staffed, and appointed by the US Depart-
ment of Health and Human Services’ Agency for Health-
care Research Quality (AHRQ). As USPSTF members, we
wish to highlight major differences between the clinical
recommendations in the 2008 AAP-sponsored report and
the 2007 recommendations published by the USPSTF4,5

and the differences in methods and processes that were
used to generate the 2 sets of recommendations. Clini-
cians who depend on clinical guidelines for their prac-
tice may find it helpful to understand these differences
as they decide which clinical guideline recommenda-
tions to incorporate into practice.

In its July 2008 report, the AAP Committee on Nu-
trition recommended “targeted cholesterol screening” of
high-risk children and adolescents “with a positive fam-
ily history of dyslipidemia or premature (�55 years of
age for men and �65 years of age for women) cardio-
vascular disease or dyslipidemia.”2(p205) In addition to this
group, fasting lipid profile screening was also recom-
mended for children “for whom family history is not
known or those with CVD [cardiovascular disease] risk
factors, such as overweight, obesity, hypertension, ciga-
rette smoking, or diabetes mellitus, be screened with a
fasting lipid profile.”2(p205) Recommended therapies for
children and adolescents who have dyslipidemia range
from lifestyle modification to pharmacologic treatment
with medications, such as statins (hydroxymethyl glu-
taryl coenzyme A reductase inhibitors). These recom-
mendations updated previous AAP recommendations that
were more limited in scope, one of the major changes
being the addition of overweight and obese children and
teenagers to the targeted groups for screening.6,7

The recommendations of the AAP Committee on Nu-
trition focus on interventions in the following 2 do-
mains: (1) whether to encourage clinicians to promote
exercise and healthy patterns of eating among high-risk
children and (2) whether to screen using a lipid panel.
We focus only on the controversies associated with the
question concerning lipid screening and not other parts
of the policy statement.

Using thesameavailableevidencebaseas theAAPCom-
mittee on Nutrition, the USPSTF concluded that there was
insufficient evidence to recommend for or against routine
screening of lipids for any group of children and teenag-
ers.TheUSPSTFfoundthat thenetbalanceofpotentialben-
efits and harms of screening was too uncertain to warrant
arecommendationforroutinescreeninginthispopulation.4

The differences between the 2 recommendations on lipid
screening by these well-respected organizations provide
an opportunity to compare and contrast the methods used
by the USPSTF and the AAP Committee on Nutrition.

THE USPSTF PROCESS

The development of the USPSTF recommendations is an-
chored on the following set of key principles:

1. Use of a reproducible evidence-based method. All
USPSTF recommendations are based on full or targeted
systematic evidence reviews using clear and explicit meth-
ods, including an analytic framework, key questions, and
a standard approach to grading evidence and recommen-
dation statements.8,9

2. Scientific peer review of the methods, evidence sum-
maries, and recommendations.10

3. Recommendations that hinge on net health ben-
efit to people, with consideration of potential harms and
benefits of screening and therapeutic interventions. Where
insufficient data exist to estimate the magnitude of ben-
efit or harm, recommendations are not made.

4. Rigorous conflict-of-interest policy. Potential con-
flicts of interest among USPSTF members are routinely
screened and reviewed by the scientific director and
USPSTF chairs for each topic review.

These principles drive a sequential standardized pro-
cess composed of these main steps (Table 1): (1) key
question formulation; (2) evidence collection, assess-
ment, and synthesis (including meta-analysis, if appro-
priate); (3) recommendation development11-13; and
(4) external peer and public review. The current USPSTF
method documentation for clinical recommendations is
summarized in a continuously updated procedure manual
available to the public on its Web site.14

This process of evidence-based guideline develop-
ment closely parallels that of the traditional scientific in-
quiry, in which key study questions are identified, and a
transparent method is used to drive the data collection
process and analysis of retrieved literature. In the case
of guideline development, the data collection process is
a comprehensive, systematic search of the scientific lit-
erature, with clear decision rules designed to capture the
highest possible proportion of relevant information.

The USPSTF developed its recommendations for lipid
screening on the basis of a specific analytic framework used

Table 1. Steps for USPSTF Recommendation
Statement Formulation

Process Step Who Performs

Topic nomination and prioritization USPSTF, USPSTF partners
Development of analytic

framework
USPSTF topic work group

Evidence search, grading, and
synthesis

AHRQ or evidence practice
center

Evidence synthesis review and
draft recommendation review

USPSTF, external peer
reviewers, partners, public

Final recommendation and letter
grade assignment

USPSTF

Publication of final
recommendations and
systematic review

Journal and external peer
reviewers

Dissemination of recommendation
to stakeholders

AHRQ

Abbreviations: AHRQ, Agency for Healthcare Research Quality;
USPSTF, US Preventive Services Task Force.
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to narrow the evidence review to the key questions that
would have the greatest leverage on a decision to recom-
mend, not recommend, or abstain from recommending
lipid screening. Ten possible questions (Figure and
Table 2) were derived for the analytic framework, all of
which can be reviewed in the USPSTF evidence synthe-
sis.15 The searches for relevant studies were based on these
questions. Evidence from key question 1 would provide
direct evidence of the effectiveness of lipid screening among
children by identifying controlled trials of screening com-
pared with no screening, with information on long-term
health outcomes, reaching into adulthood. Because no lit-
erature of this type was found in this review, the USPSTF
focused on the remaining key questions (2-10) in an ef-
fort to assemble a chain of indirect evidence, using the se-
quential steps of the screening process. An example of an
indirect chain of evidence to support screening is one that
shows that a screening test accurately identifies persons
with or at high risk for the target condition, that effective
treatments are available to treat the target condition, and
that harm due to screening and treatment is outweighed
by the benefits. For adult obesity screening, the USPSTF
recommendations were based on indirect evidence of health
benefits of screening using body mass index as an out-
come associated with important clinical outcomes. To
achieve this threshold of benefit, evidence was indepen-
dently assembled to assess the accuracy and reliability of
the screening test, the effectiveness of interventions on
weight loss, the effectiveness of weight loss on interme-
diate outcomes (eg, blood pressure and lipid levels), and
the effectiveness of weight loss on clinical outcomes (eg,
mortality, daily functioning, prevention of chronic
disease).16 Gaps in any sequence of the evidence chain be-
cause of insufficient or poor-quality studies affect the level
of certainty regarding the balance of benefit and/or harm
associated with the screening process.

As part of its recommendation process, the USPSTF
publishes the complete literature synthesis or a targeted
update of a previous synthesis. Literature syntheses are
performed by researchers from the AHRQ (the federal
sponsor of the USPSTF) or one of the academic evidence-

based practice centers under contract to the AHRQ. Evi-
dence grading of individual studies, using a standard
explicit criteria appropriate to study design (available
at: http://www.ahrq.gov/clinic/uspstf08/methods
/procmanualap7.htm), is performed by the group per-
forming the synthesis and summarized in the published
evidence tables.

The USPSTF found important gaps in the scientific
literature concerning many of these key questions re-
garding pediatric lipid level screening (see Table 2 for
itemization of key questions and evidence conclu-
sions). Of the 10 key questions, 7 contained evidence that
was insufficient, of poor quality, or conflicting regard-
ing the answers. No studies directly evaluated benefits
of screening compared with no screening. Regarding the
indirect evidence on screening, evidence was most abun-
dant for the question that focused on the effect of statin
medications on lipid levels. However, lipid levels are an
intermediate (nonclinical) outcome. There was insuffi-
cient evidence to determine the benefits of screening on
clinical outcomes (eg, future cardiovascular events) or
risk of adult dyslipidemia, or to accurately estimate long-
term harms of treatments that might be initiated as a re-
sult of screening (eg, effects of long-term therapy with
statins). In addition, the trials were conducted among chil-
dren with dyslipidemia syndromes and may not be ap-
plicable to children with multifactorial dyslipidemia, as
seen with obesity. Although evidence was available to ad-
dress certain questions about lipid screening in chil-
dren and teenagers, a complete chain of indirect evi-
dence could not be assembled that would support a
recommendation for screening among average or high-
risk children and teenagers.

The USPSTF voted to rate pediatric lipid screening with
an “I” statement (Insufficient evidence to recommend for
or against screening), concluding that the current evi-
dence was insufficient to assess the balance of benefits
and harms of the service. Because the balance of ben-
efits and harms could not be determined, the certainty
of net benefit was low (Table 3).17 The “I” statement
for this recommendation recognizes that clinicians take
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Figure. Analytic framework and key questions. Each encircled number represents a key question that was reviewed in the literature search (see Table 2 for a list of
the key questions). *Includes those without previously known conditions that cause dyslipidemia, such as genetic dyslipidemia, diabetes mellitus, nephrotic
syndrome, organ transplant, and others. CHD indicates coronary heart disease; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein
cholesterol; ↓, reduced; and ↑, increased.
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into consideration the individual child and any comor-
bidity that exists and discuss the evidence gaps and the
pros and cons of screening with patients and their fami-
lies. Using a shared decision-making approach helps to
facilitate these conversations. The USPSTF has pre-
pared aids for clinicians in the interpretation of an “I”
statement (available at: http://www.ahrq.gov/clinic/ivideos
.htm) and emphasizes that recommendations with an “I”
statement offer an enormous opportunity for research-
ers interested in key questions salient to prevention in
primary care.

The use of an explicit analytic framework and set of
key questions is only 1 part of the process to improve
the salience, transparency, and validity of the guideline
development process. All comprehensive literature re-
views are sent to USPSTF members and external peer
reviewers with special expertise in the scientific area un-
der review. The AHRQ and the evidence-based practice

center are keenly interested in ensuring that the litera-
ture synthesis reflects the current state of the art and that
important studies that have been or are about to be pub-
lished are not missing. Based on the systematic review
of the literature and evidence synthesis, these pediatric
lipid recommendations were jointly developed by the
USPSTF members, representatives from the evidence-
based practice center, and AHRQ medical officers.

Potential conflicts of interests, including financial, in-
tellectual (eg, patent holder), and academic (eg, grant
funding) conflicts, are surfaced through a standard re-
view process conducted jointly by the USPSTF’s chair and
scientific officer; all significant financial, intellectual, and
professional conflicts (the disclosure form is available
at: http://www.ahrq.gov/clinic/uspstf08/methods
/procmanualap2.htm) are shared with all other USPSTF
members and USPSTF partner organizations, and a de-
termination is made regarding whether participation in

Table 2. Main Findings of USPSTF Evidence Review on Lipid Screening Among Children and Adolescents

Key Question Main Conclusion

1. Is screening for dyslipidemia in children/adolescents
effective in delaying the onset and reducing the incidence of
CHD-related events?

No studies compared outcomes of screening for dyslipidemia vs no screening

2. What is the accuracy of screening for dyslipidemia in
identifying children/adolescents at increased risk of
CHD-related events?

See 2a-2f

2a. What are abnormal lipid values in children/adolescents? Reference lipid values for children and adolescents are based on epidemiologic data
2b. What are appropriate tests? How well do screening tests

(nonfasting total cholesterol, fasting total cholesterol, and
fasting lipoprotein analysis) identify individuals with
dyslipidemia?

Poor evidence on the diagnostic accuracy of screening tests other than LDL-C

2c. How well do lipid levels track from childhood to
adulthood?

Good evidence that 40%-55% of children with elevated lipid levels have abnormal
values 4-15 y later

2d. What is the accuracy of family history in determining risk? Good evidence that family history is 30%-70% sensitive for identifying children with
dyslipidemia; 25%-55% of children would undergo testing based on a positive
family history finding

2e. What are other important risk factors? Good evidence that overweight is the best predictor after LDL-C levels for future
adult dyslipidemia and cardiovascular risk

Poor evidence on the predictive value of other risk factors
2f. What are effective screening strategies for

children/adolescents (including frequency of testing,
optimal age for testing)?

No studies addressed the frequency and optimal age for lipid screening in children

3. What are the adverse effects of screening (including
false-positive and false-negative findings and labeling)?

Poor evidence on harms of screening
Fair evidence of low parental adherence to screening and follow-up

recommendations
4. In children/adolescents, what is the effectiveness of drug,

diet, exercise, and combination therapy in reducing the
incidence of adult dyslipidemia and delaying the onset and
reducing the incidence of CHD-related events (including
optimal age for initiation of treatment)?

No studies evaluated effects of treatments for childhood dyslipidemia on CHD-related
events or incidence of adult dyslipidemia

5, 6, 7, and 8. What is the effectiveness of drug, diet, and
exercise or combination therapy for treating dyslipidemia in
children/adolescents?

Good evidence that statin drugs reduce TC and LDL-C levels in children with familial
hypercholesterolemia, but insufficient evidence in children with milder and/or
nonfamilial dyslipidemia

No studies evaluated effects of physical activity on lipid levels among children
with monogenic syndromes, but fair evidence that activity has no effect on
lipid levels among those with multifactorial dyslipidemia

Fair evidence that dietary counseling leads to minimal changes in cholesterol
levels

9. What are the adverse effects of drug, diet, exercise, and
combination therapy in children/adolescents?

Fair evidence of short-term adverse effects of statins, including elevations in liver
function test results and creatine kinase levels

Insufficient evidence on long-term adverse effects of medications for
hyperlipidemia

10. Does improving dyslipidemia in childhood reduce the risk
of dyslipidemia in adulthood?

No studies evaluated effects of improvement in childhood dyslipidemia on risk of
adult dyslipidemia

Abbreviations: CHD, coronary heart disease; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; USPSTF, US Preventive Services Task Force.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 165 (NO. 3), MAR 2011 WWW.ARCHPEDIATRICS.COM
208

©2011 American Medical Association. All rights reserved.

Downloaded From: http://archpedi.jamanetwork.com/ on 07/25/2017



the discussion and/or voting is permitted. In the case of
this specific recommendation, 1 USPSTF member was ex-
cused from discussion and voting because of potential
conflicts of interest. Drafts of the recommendation were
presented to the full USPSTF for review, modification,
and finalization of a recommendation grade by vote. The
USPSTF strives for a supermajority consensus in final-
izing its recommendations. The USPSTF did not con-
sider cost-effectiveness in making this recommenda-
tion, although the comparative efficiency of strategies may
be modeled for other USPSTF recommendations. All drafts
of recommendations and statements undergo external peer
review by partner organizations of the USPSTF. Re-
cently, a new process was implemented to gather public
feedback to draft recommendation statements before pub-
lication in a peer-reviewed journal.

THE AAP PROCESS

The AAP Committee on Nutrition clinical report contain-
ing the lipid screening recommendations was an update
of previous reports published in Pediatrics and based on
the original findings from the National Cholesterol Edu-
cation Program in 1992, updated in 1998.7 The original
recommendations by the National Cholesterol Educa-
tion Program were based on those of an expert consensus
panel, in which scientific and clinician experts partici-
pated in a commonly used process to arrive at clinical guide-
lines. As with many expert panels, the methods used to
identify and analyze scientific evidence were not explic-
itly defined in the report. In its subsequent updated clini-
cal reports, the Committee on Nutrition did not refer-
ence or outline a clear method for its updated literature
review. The process for literature appraisal or grading the
quality or sufficiency of evidence was not specified. Other
processes, including vetting potential conflicts of inter-
ests and external peer reviews, were not reported.

The process used by the Committee on Nutrition to
arrive at its recommendation appears to have followed
the pathway of a clinical report rather than a guideline,
which by AAP standards does not require an explicit re-
view. However, such documents are viewed as policy state-
ments from the AAP and perceived by patients and cli-
nicians as guidelines—suggesting that similarly rigorous
methods should be applied. The AAP guideline regard-
ing the diagnosis and management of otitis media fol-
lowed the specifications of a clinical practice guideline
and is an example of a multidisciplinary, explicit, evi-
dence-driven process that is based on the key principles
of guideline development.18 The AAP has also devel-

oped a highly organized and thoughtful set of recom-
mendations regarding the formulation of clinical prac-
tice guidelines; many of the principles and methods are
an integral part of these recommendations.19

For clinicians to have confidence in the use of guide-
lines issued by professional organizations, they must know
about the quality of evidence and the process used to de-
velop the recommendations. The process should be trans-
parent and rigorous and include safeguards from con-
flicts of interest. Many professional medical groups have
adopted a highly standardized approach to clinical prac-
tice guideline development and clearly indicate the
strength of evidence behind recommendations. It is pos-
sible that the AAP would have reached a different con-
clusion if the Committee on Nutrition followed the ap-
proach used to develop an AAP-endorsed clinical practice
guideline. Because this AAP clinical recommendation ap-
pears to have been based on less systematic and trans-
parent methods, users may not know whether the rec-
ommendation is consistent with the evidence, whether
guideline developers factored in important research gaps
when developing the recommendation, or how poten-
tial conflicts of interest may have been managed.

Other recent reports regarding the impact of process
variation in clinical guideline development outcomes (eg,
colorectal cancer screening in adults) warrant attention
by practicing clinicians who depend on such recommen-
dations to standardize and improve their practice of medi-
cine.20 Primary care clinicians ultimately depend on the
organizations who sponsor these guidelines to use evi-
denced-based and standardized methods to produce them.
Their patients and patients’ families deserve nothing less.
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Table 3. US Preventive Services Task Force Recommendation Grida

Certainty of Net Benefit

Magnitude of Net Benefit

Substantial Moderate Small Zero/Negative

High A B C D
Moderate B B C D
Low Insufficient

aA, B, C, D, and Insufficient represent the letter grades of the recommendation or statement of insufficient evidence assigned by the US Preventive Services
Task Force after assessing certainty and magnitude of the net benefit of the service.
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