
Practice guidelines are systematically developed statements to assist practitioners 
and patients in making decisions about appropriate health care for specific clinical 
circumstances. Clinical practice guidelines present statements of best practice based on a 
thorough evaluation of the evidence from published studies on the outcomes of treatment. 
In November 1989, Congress mandated the creation of the Agency for Healthcare Policy 
and Research (AHCPR). AHCPR was given broad responsibility for supporting research, data 
development, and related activities. Associated with this mandate, the National Academy 
of Sciences published a document indicating that guidelines are expected to enhance the 
quality, appropriateness, and effectiveness of health care services. 

Guidelines as a whole have been characterized by multiple conflicts in terminology and 
technique. These conflicts are notable for the confusion they create and for what they reflect 
about differences in values, experiences, and interest among different parties. Despite this 
confusion, public and private development of guidelines is growing exponentially. There 
are only limited means to coordinate these guidelines in order to resolve inconsistencies, fill 
in gaps, track applications and results, and assess the soundness of individual guidelines. 
Significant diversity exists in clinical practice guidelines. The inconsistency amongst 
guidelines arises from variations in values, tolerance for risks, preferences, expertise, and 
conflicts of interest. 

In 2000, the American Society of Interventional Pain Physicians (ASIPP) first created treatment 
guidelines to help practitioners. There have been 4 subsequent updates. These guidelines 
address the issues of systematic evaluation and ongoing care of chronic or persistent pain, 
and provide information about the scientific basis of recommended procedures. These 
guidelines are expected to increase patient compliance, dispel misconceptions among 
providers and patients, manage patient expectations reasonably, and form the basis of a 
therapeutic partnership between the patient, the provider, and payors. 

The ASIPP guidelines are based on evidence-based medicine (EBM). EBM is in turn based 
on 4 basic contingencies: the recognition of the patient’s problem and the construction of 
a structured clinical question; the ability to efficiently and effectively search the medical 
literature to retrieve the best available evidence to answer the clinical question; clinical 
appraisal of the evidence; and integration of the evidence with all aspects of the individual 
patient’s decision-making to determine the best clinical care of the patient. Evidence synthesis 
for guidelines includes the review of all relevant systematic reviews and individual articles, 
grading them for relevance, methodologic quality, consistency, and recommendations. 
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Both clinical practice guidelines and EBM are 
experiencing exponential growth (7-9). Indeed, any 
group of individuals can designate itself as an EBM 
or guideline group. Different groups have reviewed 
the same procedure or problem in interventional pain 
management and reached vastly different conclu-
sions (10-97). Consequently, it is clear that the process 
of preparation of EBM manuscripts and guidelines is 
insecure, and replication, which is the distinguishing 
characteristic of scientific knowledge and an essential 
test of the validity of any scientific statement, is basi-
cally impossible. 

As a result, researchers, clinicians, professional 
organizations, and governments in the United States 
and other countries are looking for a sensible ap-
proach to health care with practicable and replicable 
EBM. However, each segment has their own interpre-
tation and agenda, which is not based on science and 
best care for the patient, but seemingly on other fac-
tors. While the actual value of the evidence is related 
to the application and circumstances in which it will 
be used and for whom, such evidence may or may not 
have relevance. It is also essential to remember that 
the value of evidence is only as good as the type of 
evidence reviewed, methodology utilized, knowledge 
and experience of the reviewers, and many other fac-
tors, including bias, self-interest, and economics. EBM 
begins with the assertion that it is a shift in medical 
paradigms and is about solving clinical problems (98-
100). A formal set of rules must complement medical 
training and common sense for clinicians to interpret 
the results of clinical research effectively (98-100).  
Thus, knowing the tools of evidence-based practice is 
necessary, but not sufficient, for delivering the high-
est quality of patient care. It therefore continues to 
be a challenge for EBM, and for interventional pain 
management, to better integrate the new science 
with the time-honored craft of caring for the sick (99). 
Even though some have characterized EBM as a stick 
by which policy-makers and academicians beat clini-
cians, there is an extensive role for EBM and clinical 
guidelines based on EBM in interventional pain man-
agement (101-105). 

The influence of EBM and clinical guidelines on 
clinical practice and health policy is enormous. How-
ever, the process of guideline development has been, 
and remains, essentially unregulated (1). Sniderman 
and Furberg (1) have examined the sources of guide-
line authority; identified major limitations of the pres-
ent process; addressed the issue of conflict of interest, 

C linical guidelines are a constructive response 
to the reality that practicing physicians require 
assistance into assimilating and applying the 

exponentially expanding, often contradictory, body 
of medical knowledge (1). Clinical practice guidelines 
attempt to define practices that meet the needs of 
most patients under most circumstances. They do not 
attempt to supplant the independent judgment of 
clinicians in responding to particular clinical situations 
(2). Ideally, the specific clinical recommendations that 
are contained within the practice guidelines have been 
systematically developed by panels of experts who have 
access to the available evidence, have an understanding 
of the clinical problem, and have clinical experience 
with the subject procedure and the relevant research 
methods to make considered judgments. These 
panels are expected to be objective and to produce 
recommendations that are unbiased, up-to-date, and 
free from conflict of interest. Consequently, guidelines 
are widely perceived as evidence based, rather than 
authority based, and therefore unbiased and valid 
(1). When strict adherence to the formal process and 
principles of evidence synthesis and grading and 
guideline development by a specialty society relevant 
to the subject is performed by experts in the subject, 
the guidelines thus produced are assumed to have 
the same level of certainty and security as conclusions 
generated by the conventional scientific method (1). 
For many clinicians, guidelines have become the final 
arbiters of care.

The Institute of Medicine (IOM) defines clinical 
guidelines as, “systematically developed statements to 
assist practitioner and patient decisions about appro-
priate health care for specific clinical circumstances” 
(3). In essence, guidelines enable the implementa-
tion of evidence-based medicine (EBM) during medi-
cal decision with the goal of encouraging effective 
care. EBM is commonly defined as, “the conscientious, 
explicit, and judicious use of current best evidence 
in making decisions about the care of individual pa-
tients” (4). The term is loosely used and can refer to 
anything from conducting a statistical meta-analysis 
of accumulated research, to promoting randomized 
clinical trials, to supporting uniform reporting styles 
for research, to a personal orientation toward critical 
self-evaluation (5). EBM was initially defined in oppo-
sition to clinical experience, while more recent defini-
tions have emphasized the complementary character 
of the 2 and have aimed to improve clinical experience 
with better evidence (6). 
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both for the individuals who staff the committees and 
the organizations that govern them; and provided 
suggestions for reform that may help improve the 
conduct of the process. However, strict implementa-
tion of these reforms may complicate EBM and guide-
line synthesis further with extreme views based on the 
sponsor of the guidelines. It has been stated that critics 
of EBM mostly come from within the medical profes-
sions (5). In addition to the many scientific problems 
of creating sound guidelines when evidence is weak, 
they stress the destructive effects of standards at the 
local level. Consequently, in an age of mandated cost 
control, managed care, and resource limitation, many 
practitioners “in the trenches” believe that instead of 
revolutionizing care, EBM threatens to bring about 
stagnation and bland uniformity, denial of coverage, 
derogatorily characterized as “cookbook medicine” 
(5). Ironically, EBM may also result in a lower standard 
of safety and economy by deskilling practitioners and 
increasing costs. In contrast, supporters tend to see 
EBM and guidelines as a panacea for the problems of 
rising costs, and the inequity and variability plaguing 
the health care field (5). The supporters contend that 
individual clinicians using EBM will be able to draw 
upon the objective experience of many researchers 
working with accepted scientific standards of evidence. 
Thus, this evidence is related to an assessment of the 
patient’s circumstances and the practitioner’s clinical 
experience, improving efficacy by allowing providers 
to filter scarce resources away from ineffective clini-
cal practices and toward practices whose effectiveness 
has been conclusively shown. 

The notion that EBM promises to create better in-
formed patients and clinicians by offering collectively 
agreed-upon and publicly available information about 
treatment options is contradicted by a significant pro-
portion of physician providers. In practice, EBM clini-
cal practice guidelines are created by a small group of 
interested parties.  

Appropriately developed guidelines must incorpo-
rate validity, reliability, reproducibility, clinical appli-
cability and flexibility, clarity, development through a 
multidisciplinary process, scheduled reviews, and doc-
umentation (2,3,7,106). When appropriately applied, 
rigorously developed guidelines have the potential to 
reduce undesirable practice variation, reduce the use 
of services that are of minimal or questionable value, 
increase utilization of services that are effective but 
underused, and target services to those populations 
most likely to benefit (107-112). 

1.0 Definitions

1.1 Chronic Pain
Chronic pain is defined as a complex and multifac-

torial phenomenon with pain that persists 6 months 
after an injury and/or beyond the usual course of an 
acute disease or a reasonable time for a comparable 
injury to heal, that is associated with chronic patho-
logic processes that cause continuous or intermittent 
pain for months or years, that may continue in the 
presence or absence of demonstrable pathology and 
may not be amenable to routine pain control methods 
with healing never occurring (113). 

1.2 Interventional Pain Management
The National Uniform Claims Committee (NUCC) 

(114) defined interventional pain management as the 
discipline of medicine devoted to the diagnosis and 
treatment of pain and related disorders by the appli-
cation of interventional techniques in managing sub-
acute, chronic, persistent, and intractable pain, inde-
pendently or in conjunction with other modalities of 
treatments. 

1.3 Interventional Techniques
The Medicare Payment Advisory Commission 

(MedPAC) (115) described interventional techniques 
as minimally invasive procedures, such as needle place-
ment of drugs in targeted areas, ablation of targeted 
nerves, and some surgical techniques, such as discec-
tomy and the implantation of intrathecal infusion 
pumps and spinal cord stimulators.

1.4 Evidence-based Medicine
EBM is defined as a conscientious, explicit, and 

judicious use of current best evidence in making deci-
sions about care of individual patients (4).

1.5 Guidelines
The IOM defined clinical guidelines as “systemati-

cally developed statements to assist practitioner and 
patient decisions about appropriate health care for 
specific clinical circumstances” (3). 

1.6 Systematic Reviews and Meta-analyses
A systematic review is defined as “the application 

of scientific strategies that limit bias by the systematic 
assembly, critical appraisal, and synthesis of all rele-
vant studies on a specific topic” (116).

Meta-analysis, in contrast to a systematic re-
view, is the statistical pooling of data across studies 
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to generate a summary (pooled estimates of effects) 
(117,118).

1.7 Randomized Controlled Trials
A randomized controlled trial (RCT) is defined as 

any research study that randomly assigns human par-
ticipants or groups of humans to one or more health-
related interventions  versus a placebo to evaluate the 
effects on health outcomes (119-122). 

1.8 Observational Studies
An observational study is defined as an etiologic 

or effectiveness study, a cross-sectional study, a case 
series, a case-control design, a design with historical 
controls, or a cohort design (123,124). 

1.9 Diagnostic Studies
A diagnostic study is a study of diagnostic accu-

racy, in which results from one or more tests are com-
pared with the results obtained with the reference 
standard on the same subject (125). 

2.0 BAsiC ConsiDeRAtions

2.1 Purpose
Evidence-based clinical practice guidelines for in-

terventional techniques in the management of chronic 
spinal pain are statements developed to improve the 
quality of care, patient access, treatment outcomes, 
appropriateness of care, efficiency and effectiveness, 
and achieve cost containment by improving the cost-
benefit ratio (22-26).

2.2 Focus
These updated and revised guidelines focus on a 

range of interventions that are the essential elements 
of effective management of chronic spinal pain. 

2.3 Objectives
The objectives of the American Society of Interven-

tional Pain Physicians (ASIPP) guidelines for intervention-
al techniques are to provide a set of recommendations 
that can support existing and future guidelines by: 
1. Providing strategies to manage chronic spinal 

pain and/or its consequences in the general popu-
lations and in workers to improve the quality of 
clinical care. 

2. Providing recommendations that are generally 
acceptable to a wide range of specialties and 
agencies. 

3. Developing methods that are sound and trans-
parent and highlighting the areas where fur-
ther research is needed by noting deficiencies in 
knowledge. 

4. Utilization of a process which is valid, reliable, 
reproducible, clinically applicable, and flexible, 
providing clarity with a multidisciplinary process 
with documentation of the process in developing 
guidelines, along with a scheduled review. 

5. Systematically assessing the clinical and cost ef-
fectiveness of treatments and management strat-
egies with an evidence-based approach through 
the use of systematic reviews, existing evidence-
based guidelines, and individual clinical studies. 

6. Increasing compliance, dispelling misconceptions, 
contributing to appropriate patient expectations, 
and facilitating the improved relationship be-
tween patients, physicians, and payors. 

2.4 Population and Preferences 
The population covered by these guidelines in-

cludes all patients suffering with chronic spinal pain 
eligible to undergo commonly utilized and effective 
interventional technique(s). The treatment plan must 
be taken into consideration as well as the evidence, 
patient preferences, and risk-benefit ratio. 

2.5 Implementation and Review
The dates for implementation and review were 

established:
♦ Effective date – May 1, 2009
♦ Expiration date – April 31, 2012
♦ Scheduled review – April 1, 2011

2.6 Application
While these guidelines may be applied by any 

specialty, they are specifically intended for use by in-
terventional pain physicians. These guidelines do not 
constitute inflexible treatment recommendations. It is 
expected that a provider will establish a plan of care 
on a case-by-case basis, taking into account an individ-
ual patient’s medical condition, personal needs, and 
preferences, and the physician’s experience. Based 
on an individual patient’s needs, treatment different 
from that outlined here could be warranted. Conse-
quently, these guidelines do not represent a “standard 
of care.” 

The goal of these guidelines is to provide practi-
tioners and payors information to determine whether 
the available evidence supports the notion of a “stan-
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dard” for interventional techniques. “Standard” re-
fers to what is applicable to the majority of patients, 
with a preference for patient convenience and ease 
of administration without compromising treatment 
efficacy or morbidity (126). It is essential to recognize 
the difference between “standard” and “standard of 
care,” as utilized as a legal definition. 

3.0 RAtionAle

Despite advances in biomedical knowledge and 
the highest per capita health care expenditures in 
the world, the quality and outcomes of health care 
vary dramatically across the United States (7,127). 
The United States Government Accountability Office 
(GAO) in a letter to the Senate on September 26, 2008, 
informed the Senate that rapid spending growth per 
Medicare Part B – which covers physician and other 
patient services – has heightened concerns about the 
long-range fiscal sustainability of Medicare (128). Fur-
ther, Medicare Part B expenditures are expected to in-
crease over the next decade at an average annual rate 
of about 8%, which is faster than the projected 4.8% 
annual growth rate in the national economy over this 
time period (107,129). Accordingly, the trend to de-
velop and implement research in support of evidence-
based practice has been a focus of medical practice 
for the past decade. For example, in the modern era, 
the central premise is that decisions about the care 
of individual patients should be based on “the con-
scientious, explicit, and judicious use of current best 
evidence” (4). This means that individual clinical ex-
pertise should be integrated with the best informa-
tion from scientifically based, systematic research, and 
should be applied in light of the patient’s unique val-
ues and circumstances (130). 

Towards these ends, ASIPP has provided evidence-
based guidelines (22-26), methodology for evidence 
synthesis (27-33), systematic reviews (34-58), and criti-
cal analysis (60-63) based on a methodical critical ap-
praisal of existing data using established and uniform 
criteria. 

Innovations in health care are escalating at an as-
tounding pace, adding complexity to the broad arena 
of health care interventions and systems (127,130-
132). The demonstration of pervasive, persistent, and 
unexplained variability in clinical practice, high rates 
of inappropriate care, and escalating health care ex-
penditures have fueled a steadily increasing demand 
for evidence of clinical effectiveness (4,7,64,98,99,107,
127,133-145). The demand expects a body of evidence 

regarding safety, effectiveness, appropriate indica-
tions, cost-effectiveness, and other attributes of medi-
cal care. Numerous guidelines have been released with 
increasing regulations, both in the public and private 
sectors (2,7,10-26,60-63,65).

As an emerging speciality, interventional pain 
management faces multiple problems which may be 
disproportionate compared to established medical 
specialities. Interventional pain management is faced 
with increasing appropriate utilization of effective 
safe techniques due to its emergent nature as well as 
potentially inappropriate care that may be ineffec-
tive or unsafe (107,133-139). The available evidence 
at the present time documents a wide degree of vari-
ance in the definition and the practice of medicine in 
general and interventional pain management in par-
ticular (7,22-26,107,127,132-139). The application of 
interventional techniques by physicians of different 
specialties is highly variable for even the most com-
monly performed procedures and treated conditions 
(7,60-63,107,127,132-139,146,147). 

The data of interventional techniques in the 
Medicare population from 1997 to 2006 shows an 
increase of 235% (107). However, the increase in ex-
penditures in the Medicare population for IPM pro-
cedures has been even more significant with a 555% 
increase over the same period from $113,087,880 in 
1997 to $740,719,400 in 2006. Yet, during the same 
period, the U.S. population increased by 12% and the 
Medicare population increased by 13% as a propor-
tion of the population (107). The number of patients 
receiving interventional techniques increased by 169% 
from 1997 to 2006 (Fig. 1). This increase in utilization 
paralleled the advancement of new and innovative 
fluoroscopic injection techniques and the evolution of 
interventional pain management into a distinct medi-
cal specialty now designated with modifier  -09 by the 
Center for Medicare Services (CMS).

The Office of Inspector General (OIG), Depart-
ment of Heath and Human Services, has reported 
startling data: Medicare Part B payments for facet 
joint injections have increased from $141 million in 
2003 to $307 million in 2006 (137). Over the same 
period, the number of Medicare claims for facet 
joint injections increased by 76%. They also found 
that 63% of facet joint injection services allowed by 
Medicare in 2006 did not meet the Medicare pro-
gram requirements, resulting in approximately $96 
million in improper payments. In addition, Medicare 
also allowed an additional $33 million in improper 
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payments for associated facility claims. Of the error 
rate, 38% of facet joint injection services had a doc-
umentation error, 31% a coding error, 8% did not 
establish medical necessity, and 14% had overlap-
ping errors. They also showed that approximately 
50% of the procedures and most of the errors in 
coding were performed by non-interventional pain 
physicians. 

3.1 Importance
Many of the causes of spinal pain and other 

chronic pain conditions are considered to be either 
acute recurrent problems characterized by periods of 
quiescence punctuated by flare-ups, or chronic dis-
eases, like diabetes or hypertension, requiring long-
term treatment with ongoing care. The importance of 
interventional techniques in managing chronic spinal 
pain has been established on the basis of advances 
in imaging, neuroanatomic findings, new discoveries 
in chemical mediation, the development of precision 
diagnostic and therapeutic injection techniques, and 
reported non-operative treatment successes. Many 

guidelines, systematic reviews, Cochrane Reviews, and 
other articles pertaining to interventional pain man-
agement have been published (7,10-26,34-63,65-97). 
However, most of these guidelines are ambiguous and 
may not be applicable in managing chronic spinal pain 
utilizing contemporary interventional pain manage-
ment. Further, there are quality issues with inclusion 
or exclusion of significant literature such as observa-
tional studies.

 Thus, the quality of systematic reviews, guide-
lines, and policies has been questioned, and concerns 
have been raised regarding non-applicability across 
populations, bias, and alleged major short comings 
with potentially harmful health care implications for 
patients in the United States (28-33,60-63,148-154). As 
a result, ASIPP has developed an ongoing strict process 
of evidence synthesis and guideline preparation with 
appropriate updating since 1999 (22-26,59). The inter-
ventional techniques guidelines and opioid guidelines 
developed by ASIPP have been listed on the Agency 
for Healthcare Research and Quality (AHRQ)/National 
Guideline Clearinghouse (NGC) web site (154,155). 

Fig. 1. Illustration of  overall growth patterns (percent) from 1997 to 2006 in Medicare beneficiaries.

Yearly increase IPM Services (per 100,000) by 
General Physicians

Yearly increase IPM Services (per 100,000 
Medicare Beneficiaries)

Yearly increase IPM Patients (per 100,000 
Medicare Beneficiaries)

Yearly increase IPM services (per 100,000) by 
IPM physicians

Medicare beneficiaries
(10 years’ increase from 1997 to 2006) 

US population 
(10 years’ increase from 1997 to 2006) 

Medicare beneficiaries > 65 years  
(10 years’ increase from 1997 to 2006) 

US population > 65 years
(10 years’ increase from 1997 to 2006) 

69.8%

13.95%

13.8 %

12.7%

11.8%

8.0%

6.3%

19.7%
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3.2 Technology
Diagnostic and therapeutic interventional tech-

niques in the management of chronic spinal pain have 
been evaluated. These include facet joint interven-
tions, sacroiliac joint interventions, epidural injections, 
lumbar epidural adhesiolysis, discography and intra-
discal therapies, vertebral augmentation techniques, 
and implantable therapies.

4.0 MethoDology of guiDeline 
DevelopMent

In recent years, there have been substantial in-
creases in the number of treatment alternatives avail-
able to providers and patients, the proportions of 
patients receiving interventional pain management 
services, the volume of studies describing the effec-
tiveness (or ineffectiveness) of those options, guide-
lines, and systematic reviews. The body of available 
evidence is becoming more complex, conflicting, and 
difficult to manage for most providers. Thus, guide-
lines have become a key tool for comprehensively 
summarizing the available literature and placing it in 
a format accessible to interventional pain manage-
ment physicians (2,156).

4.1 Historical Aspects
The development of clinical practice guidelines for 

use by practitioners, payors, patients, and others is a key 
strategy in promoting the use of highly effective clinical 
services (2). However, the use of practice guidelines in 
medicine is not new (3,6,7,157-169). In fact, nearly all ge-
neric rules, treatments, indications, and criteria in medi-
cal text books can be considered as practice guidelines. 
The first guidelines, developed in the 1840s, shortly after 
the use of anesthesia was first demonstrated, were spe-
cific to the practice of anesthesia and concerned them-
selves with overall patient safety and effective technique 
for preventing anesthetic mishaps (164-167). Subsequent 
guidelines included the American Academy of Pediatrics’ 
Redbook of Infectious Disease, published in the 1930s 
(168). Since then, numerous guidelines and practice pa-
rameters have been developed and used in the practice 
of medicine in the United States. The lack of interest by 
the physician community in general and of most inter-
ventional pain physicians in particular in the disciplined 
appraisal of existing medical literature led to a depen-
dence on the teachings of senior instructors and anec-
dotal experiences and has resulted in variable percep-
tions and interpretations, and highly variable outcomes 
for interventions. Consequently, it has been alleged that 

there has been significant unnecessary care and fraud 
and abuse along with over utilization of procedures in 
the United States resulting in escalating health care costs 
(107,127,133-139).

4.2 Essentials of Guideline Development
The Committee on Reviewing Evidence to Identify 

Highly Effective Clinical Services Board on Health Care 
Services (170) provided a roadmap for the nation in 
Knowing What Works in Health Care. This work pro-
vided 3 essential functions – priority setting, evidence 
assessment (systematic review), and development 
standards for clinical practice guidelines. 

Ideally, the specific clinical recommendations that 
are contained within practice guidelines have been sys-
tematically developed by panels of experts who have 
access to the available evidence, sufficient time to ab-
sorb the information, use relevant research methods, 
and understand the clinical problem. These experts then 
make considered recommendations, which become 
readily available to the public in an easily understand-
able format. These panels are expected to be objective 
and to produce recommendations that are unbiased, 
up-to-date, and free from conflict of interest (2). 

Sniderman and Furberg (1) after examining the 
preparation of guidelines recommended a reformed 
process:
♦ First, the requisite membership of guideline groups 

should be defined and include the expertise rele-
vant to that discipline plus epidemiologists, statisti-
cians, and experts in health care policy. 

♦ Second, the largest part of the guideline commit-
tee membership, and in particular the leaders, 
should be changed from one edition to the next 
and each edition of the guideline should include 
an expiration date. 

♦ Third, reports should not be issued unanimously 
unless all members fully agree to all sections. 
Consequently, alternate interpretations and view-
points should be recorded and issued along with 
the majority opinions. 

♦ Fourth, posting an almost final version on the Inter-
net and inviting commentary is an attractive model. 
This helps ensure that there is an opportunity for 
exchange where legitimate differences of scientific 
opinion exist, before final decisions are taken. 

♦ Fifth, before publication, guidelines should un-
dergo independent scientific review. The journal 
editor should present the criticisms and sugges-
tions that result from the reviewers to the panel 
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for its responses, and may require revision of the 
guideline document, as appropriate. The edi-
tor also should consider co-publishing alternate 
points of view as necessary. 

♦ Sixth, all financial relationships with industry 
should be disclosed in detail, including amounts 
received, and should be publicly available. Receipt 
of substantial benefits from any company or se-
ries of companies whose products might be under 
consideration should disqualify that individual 
from participation in any guideline decision-mak-
ing process. Potential and actual financial benefits 
gained by the authors for the next 2 years should 
also be limited and disclosed to the association 
that sponsored the guideline process. 

♦ Seventh, associations that sponsor and promote 
guidelines should create joint codes to govern con-
flict of interest, both on the part of participants in 
the guideline process and the associations. Asso-
ciations should not accept money from industry to 
sponsor, underwrite, or promote guidelines. 
They concluded that the guideline development 

process is complex and incomplete. Further, when the 
evidence warrants, guidelines should respect diversity 
of views. In addition, guidelines must be directed only 
to the interests of patients and not to those who prof-
it from them. However, they also stated that failure to 
reform the guideline process risks replacing one au-
thority-based system with another, whereas the core 
objective should be to strengthen an evidence-based 
approach to improve clinical care. 

4.3 Guidance on Guideline Development
Field and Lohr (3) provided the medical commu-

nity of the United States with a treatise of directions 
for the preparation of clinical practice guidelines. 
This document published by the National Academy 
of Sciences was based on a congressional mandate of 
November 1989, with the creation of the Agency for 
Healthcare Policy and Research (AHCPR-Public Law 
101.239), under the broad responsibility for support-
ing research, data development, and other activities 
that will “enhance the quality, appropriateness, and 
effectiveness of health care services . . .” and AHCPR’s 
request for advice from the IOM on how it might ap-
proach practice guidelines. This comprehensive report 
encourages standardization and consistency in guide-
lines development, whether such development is un-
dertaken independently by medical societies, other 
organizations, or government agencies. 

Field and Lohr (3) also described that conflicts in 
terminology and technique characterize the field of 
guidelines. Such conflicts are notable for the confu-
sion they create and for what they reflect about dif-
ferences in values, experiences, and interests among 
different parties. As public and private guideline de-
velopment activities continue to multiply, the means 
for coordinating these efforts continue to be limited. 
Coordination is necessary to resolve inconsistencies, 
fill in gaps, track applications and results, and assess 
soundness of particular guidelines. Field and Lohr (3) 
concluded that more and disproportionate attention 
is paid to developing guidelines than to implementing 
or evaluating them. They also provided clear defini-
tions consistent with customary, professional, and leg-
islative usage acceptable to important interests.

Significant diversity in the development and prac-
tice of clinical practice guidelines continues. Inconsis-
tencies among guidelines can arise from variations and 
values, tolerance for risks, preferences, expertise, and 
conflicts of interest. Multiple professionals may simply 
differ in how they perceive different health outcomes 
and how they judge when benefits outweigh harms 
enough to make a service worth providing to one 
group and not another (3). 

Eden, Wheatley, McNeil, and Sox (7) in Knowing 
What Works in Health Care: A Roadmap for the Na-
tion from the IOM of the National Academies, up-
dated the work by Field and Lohr (3). They concluded 
that even though guideline developers have adopted 
strategies to improve the reliability and trustworthi-
ness of the information they provide, it is not yet pos-
sible to say that the development of clinical guidelines 
is based on a scientifically validated process (171). 
The key challenges stem from the fact that guideline 
development frequently forces organizations to go 
beyond available evidence to make practical recom-
mendations for use in everyday practice. In view of 
the gaps in the evidence base that frequently exist 
and the variable quality of the information that is 
available, it has been suggested that one criterion of 
an effective guideline process is to have 2 separate 
grading systems: one for the quality of evidence and 
another for the recommendations themselves. Even 
then, there may be different interpretations about 
what the evidence means for clinical practice. Dif-
ferent interpretations can be due, for example, to 
conflicting viewpoints about which outcomes are the 
most important or which course of action is appropri-
ate given that evidence is imperfect.
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4.4 Key Players of Guideline Development
Many groups produce clinical practice guidelines 

and recommendations. The NGC website (8) in collab-
oration with AHRQ (9) currently includes guidelines 
from 326 organizations. Medical professional societies 
are the most common sponsors of guidelines. In ad-
dition, patient advocacy groups, payors, government 
agencies, and multiple for-profit groups in the United 
States develop guidelines with or without conducting 
systematic reviews, thus, providing highly variable rec-
ommendations. The NGC included approximately 650 
guidelines in 1999 and has grown to over 2,400 guide-
lines today. The website receives an estimated 1.3 mil-
lion visits per month. For a guideline to be included on 
the website, guideline producers are required to dem-
onstrate that they performed a systematic literature 
search and that they developed, reviewed, or revised 
the guideline within the last 5 years. Thus, by meet-
ing NGC standards and being admitted to the website, 
guideline developers are able to improve dissemina-
tion. ASIPP guidelines have been listed on the NGC 
website since 2002. 

Thus, the field of guidelines development is a 
complex and confusing arena with high expectations, 
competing organizations, conflicting philosophies, 
and ill-defined or incompatible objectives (7,22-26,59-
63,77,80,97,158,172-174). The field of guidelines suf-
fers from imperfect and incomplete scientific knowl-
edge, as well as imperfect and uneven means of 
applying that knowledge. Despite the good intentions 
of many involved organizations and parties, guide-
lines development continues to lack clearly articulated 
goals, coherent structure, and credible mechanisms 
for evaluating, improving, and coordinating guide-
lines development to meet social needs for high qual-
ity, affordable health care. 

Substantial guidance has been provided for the 
critical appraisal of evidence to prepare guidelines 
(172,175-178). Standardized approaches have also 
been developed to evaluate the development and 
validity of guidelines (148,173,174-194). However, the 
results of evaluations of various guidelines have been 
less than optimal (60-63,179).

4.5 Status of Guidelines in Interventional Pain 
Management

Manchikanti et al (62) performed a critical ap-
praisal of the 2007 American College of Occupational 
and Environmental Medicine (ACOEM) Practice Guide-
lines for Interventional Pain Management utilizing 

the Appraisal of Guidelines Research and Evaluation 
(AGREE), American Medical Association (AMA), IOM, 
and other criteria. Critical appraisal utilizing the 
AGREE instrument found that both chapters scored 
less than 10% in 3 of the 6 domains, less than 20% in 
one domain, over 30% in one domain, and over 70% 
in one domain. Global assessment also scored below 
30% with the recommendation from AGREE, “not rec-
ommended as suitable for use in practice.” Further, 
this analysis showed that both chapters of ACOEM 
guidelines (10,11) met only one of the 6 AMA key at-
tributes, only 3 of the 8 IOM criteria attributes, and 
only 28% of the criteria described by Shaneyfelt et al 
(179). The authors of the reassessment (60-62) con-
cluded that both the low back pain and chronic pain 
chapters of the ACOEM guidelines may not be ideal 
for clinical use based on the assessment by the AGREE 
instrument, AMA attributes, and the criteria estab-
lished by Shaneyfelt et al. Manchikanti et al (61) also 
reviewed the potential implications of occupational 
medicine practice guidelines for interventional pain 
management and concluded that AOCEM guidelines 
for interventional pain management have no applica-
bility in modern patient care due to the lack of exper-
tise by the developing organization (ACOEM), the lack 
of utilization of appropriate and current EBM princi-
pals, and the lack of significant involvement of experts 
in these techniques, resulting in a lack of clinical rel-
evance. Further, they added that these guidelines may 
result in reduced medical quality of care; may severely 
hinder access to appropriate medically needed and 
essential medical care; and finally, they may increase 
costs for injured workers, third party payors, and the 
government by transferring the injured worker into a 
non-productive disability system.

Helm (63) evaluated Occupational Medicine Prac-
tice Guidelines utilizing Shaneyfelt et al’s criteria (179). 
He concluded that ACOEM complied with only 12 out 
of 25 criteria. Shaneyfelt et al (179) assessed the quality 
of 279 guidelines produced over the period of 1985 to 
1997 and assessed their quality against a set of 25 stan-
dards. The investigators found that the mean number 
of quality standards satisfied over that period was 11 
or 43%. For example, less than 10% of the guidelines 
described formal methods of combining scientific evi-
dence and expert opinion. The investigators also evalu-
ated the guidelines in accordance with their specifica-
tion of purpose (75% compliance), definition of the 
patient population involved (46%), pertinent health 
outcomes (40%), method of external review (32%), 
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and whether an expiration date or scheduled update 
was included (11%). Although they found significant 
improvement over time, each guideline still only met 
50% of the standards, on average, in 1997. 

Many of the criticisms directed at the U.S. system 
of guideline production in 1990 still apply today. These 
criticisms focused on conflicting clinical recommenda-
tions; failure to address certain topics; and incomplete 
public disclosure of the evidence surveyed, methods 
used, composition of the panel, and conflicts of inter-
est. Aside from the role that AHRQ plays in populating 
the NGC website, no independent entity exists in the 
United States to certify guideline quality or to develop 
national standards regulating the content or methods 
of guideline developers. 

Multiple criteria have been described. The AGREE 
instrument (186), Shaneyfelt et al (179), National Health 
and Medical Research Council (NHMRC) (182), World 
Health Organization (WHO) (195), AMA (196), CMA 
(197), and AHCPR (198) have all carefully formulated 
the methodology for developing scientifically sound 
guidelines and rating of the strength of evidence. 

4.6. Controversies in Guideline Development
Clinical guidelines in the United States are devel-

oped by government agencies, medical professional 
societies, patient advocacy groups, trade associations, 
and multiple other for-profit organizations. Many 
consider the U.S. Preventive Services Task Force (USP-
STF) to be a model for clinical recommendations de-
velopment (7). USPSTF conducts impartial assessments 
with scientific evidence to reach conclusions about the 
effectiveness of a broad range of clinical preventive 
services, including screening, counseling, and preven-
tive medications. 

USPSTF recommendations are based on systematic 
reviews of the evidence on specific topics on clinical 
prevention; these reviews are performed by Evidence-
Based Practice Centers (EPCs) (199). It has been gener-
ally stated that the guidelines developed by govern-
ment agencies reflect the fact that the production of 
high quality guidelines requires substantial and suf-
ficient resources and that government agencies have 
more resources available to do the work (187,200). 
However, these reviews may be performed by related 
organizations, with the introduction of unintended 
bias and conflicts. Even bearing this in mind, the best 
accepted guidelines tend to be ones from the USPSTF, 
the National Institute for Clinical Excellence (NICE) in 
the United Kingdom, and WHO. 

Guidelines often elicit controversy for numerous 
reasons, including the type of recommendations and 
the restrictions on practice patterns. In fact, Congress 
eliminated the AHCPR in 1995 soon after the devel-
opment of acute low back pain guidelines (201). The 
AHCPR, over the years, issued 19 guidelines at a cost 
of $750 million (over $40 million per guideline). Those 
guidelines were not demonstrated to have saved 
health care dollars and were not widely utilized, thus 
questioning the cost effectiveness of governmentally 
developed guidelines (77,201).

Smaller professional organizations are considered 
to lack the internal resources, including staff capacity 
and expertise, required to produce guidelines (2). It 
has been stated that this is true when the organiza-
tion produces both systematic reviews and the guide-
line recommendations, 2 tasks supposedly requiring 
different skill sets. Further, it is stated that even larger 
professional organizations can face resource con-
straints in this area. However, the lack of utilization 
of governmental agency produced guidelines in the 
United States due to the private health care system, 
their expense, and the bureaucracy of larger organi-
zations (similar to the government) raises numerous 
questions on these assumptions. Further, in subjects 
without extensive literature, the role of methodolo-
gists may be an exercise in futility. 

Conflicts of interest in guideline development and 
inappropriate methodologies have been questioned. 
The impropriety is based on pharmaceutical and medi-
cal device company sponsorship, when members of the 
guidelines committees have a substantial financial as-
sociation with an industry, when there is a relationship 
between the developing organization and industry, or, 
finally, when there is no relevant clinical relationship or 
expertise on the part of the developers of the guide-
lines (1,3,7,8,10-13,30,61,62,106,144,148,179,182,187, 
196,202-207). The financial ties between guideline pan-
els and industry appear to be extensive. In fact, a survey 
of 685 disclosure statements by authors of guidelines 
concerning medications found that 35% declared a po-
tential financial conflict of interest (187).

Sniderman and Furberg (1) extensively discussed 
the conflicts, controversies, and limitations of the guide-
line process. They considered the anchoring authority 
of the guideline process is the belief that guidelines 
are evidence-based, not opinion based, and therefore 
their conclusions flow directly from the conclusions of 
the studies. Accordingly, the outcome is perceived to 
be impersonal and inevitable. Limitations of the guide-
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lines process include governance and composition of 
the guideline committee, unanimity in guidelines, lack 
of independent review, and conflict of interest. 

Even though fundamental principles and operat-
ing procedures have been suggested for the guideline 
process, most of the guideline committees have con-
siderable latitude to establish their own working rules. 
In fact, this appears to be the major flaw in the devel-
opment of guidelines, in EBM synthesis, and guideline 
development in general and in interventional pain 
management in particular. In preparation of the medi-
cal guidelines, there do not appear to be explicit rules 
as to the range of the expertise that must be included 
within the committee with minimal representation of 
epidemiologists, economists, and sometimes the ex-
perts themselves. Even though in general, guidelines 
strive to be evidence-based, or at least the focus is 
evidence-based, they cannot be derived strictly, solely, 
and incontestably from the evidence. On many issues, 
if not most, the evidence, no matter how extensive, 
remains incomplete (1). 

In general, in medicine, unanimity in guidelines 
is an exception rather than the rule. Generally it is a 
tactic, not a necessary result (1). Consequently, una-
nimity is strikingly absent when different guidelines 
are compared. The next issue is with regards to lack of 
independent review, followed by conflict of interests. 
By favoring one test over another, or one therapy over 
another, guidelines often create commercial winners 
and losers, who cannot be disinterested in the result 
and who therefore must be separated from the pro-
cess (1). Unfortunately, the groups that finance medi-
cal care do not automatically accept the recommen-
dations of guidelines. Similarly, those who write the 
guidelines and those who issue them also have signifi-
cant conflict of interest (208,209).

4.7 ASIPP Guideline Development Process
ASIPP launched the development of practice 

guidelines for interventional techniques in the man-
agement of chronic pain in 1999 and published the 
first guideline in 2000 (26). These guidelines were 
started to create a document to help practitioners by 
synthesizing the available evidence. The authors stat-
ed that these clinical practice guidelines for interven-
tional techniques in the management of chronic pain 
were professionally developed utilizing a combination 
of evidence and consensus. 

The synthesis of evidence, committee composi-
tion, and the development process have been revised, 

refined, and expanded with evaluation at least once 
every 2 years (22-48,210-216). 

ASIPP guidelines meet most criteria described by 
Shaneyfelt et al (179), AGREE (186), IOM (3), as well as 
the majority of recommendations by Sniderman and 
Furberg (1). 

5.0 DevelopMent of guiDelines

The era of the physician as the sole health care 
decision-maker is long passed. In the modern world, 
health care decisions are made by multiple entities and 
personnel, individually or in collaboration, in multiple 
contexts for multiple purposes. The decision-maker is 
likely to be the payor or the intermediary employed 
by the payor, or the consumer himself. Consequent-
ly, every decision-maker needs credible, unbiased, 
and understandable evidence on the effectiveness of 
health interventions and services, in addition to the 
physician.

The guideline development process includes 
evidence assessment through systematic reviews 
and developing clinical practice guidelines with 
recommendations. 

5.1 Evidence-Based Medicine 
Historically, EBM is traceable to the 1700s, even 

though it was not explicitly defined and advocated 
until the late 1970s and early 1980s (4). Initially, EBM 
was called “critical appraisal” to describe the appli-
cation of basic rules of evidence. Thus, EBM is about 
solving clinical problems (98) and acknowledges that 
intuition, unsystematic clinical experience, and patho-
physiologic rationale are insufficient grounds for clini-
cal decision-making, and it stresses the examination 
of evidence from clinical research (100), in contrast 
to the traditional paradigm of medical practice. EBM 
suggests that a formal set of rules must complement 
medical training and common sense for clinicians to 
interpret the results of clinical research effectively. 
Thus, EBM requires the prudent, specific contextual 
application of knowledge gained by integration of in-
dividual clinical expertise and experience, in concert 
with the best available external evidence gained from 
systematic research (29-33,217).

EBM explicitly mandates the necessity for an active 
search for all information that is valid and relevant, in 
an ongoing assessment to ascertain both the accuracy 
of information and the applicability of evidence to the 
decision in question. Evidence-based practice empha-
sizes an integration of the best research evidence with 
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the patient’s circumstances and values. Thus, an ethical 
and practical approach to EBM involves 2 fundamen-
tal principles. First, delineating that scientific evidence 
alone is never sufficient to make a clinical decision. 
Decision-makers must always consider the patient’s 
values when evaluating the benefits, risks, and bur-
dens associated with any and all treatment strategies 
(98). The second principle is that EBM describes a hi-
erarchy of informational value to guide clinical deci-
sion-making (98,100). This hierarchy is never absolute. 
EBM must reflect how different types and levels of 
evidence can be relative to and inform the calculus of 
circumstances, agents, and the consequences of deci-
sions and actions (217).

Evidence-based practice is defined based on 4 ba-
sic and important contingencies (218):
♦ Recognition of the patient’s problem and con-

struction of a structured clinical question.
♦ Thorough search of the medical literature to re-

trieve the best available evidence to answer the 
question.

♦ Critical appraisal of all available evidence. 
♦ Integration of the evidence with all aspects and 

contexts of the clinical circumstances to facilitate 
the decisional process that determines the best 
clinical care of each patient.

5.2 Hierarchy of Strength of Evidence 
A hierarchy of strength of evidence for treatment 

decisions provided by Guyatt and Drummond (99) is 
as follows:
♦ N of 1 randomized controlled trial 
♦ Systematic reviews of randomized trials
♦ Single randomized trial 
♦ Systematic review of observational studies ad-

dressing patient-important outcomes 
♦ Single observational study addressing patient-im-

portant outcomes
♦ Physiologic studies (studies of blood pressure, car-

diac output, exercise capacity, bone density, and 
so forth)

♦ Unsystematic clinical observations 
The N of 1 RCT, which is at the top of the hierarchy 

of strength of evidence for treatment decisions, is one 
in which patients undertake pairs of treatment peri-
ods receiving a target treatment during one period 
of each pair and a placebo or alternative during the 
other. Patients and clinicians are blind to allocation, 
the order of the target and control is randomized, 
and patients make quantitative ratings of their symp-

toms during each period. The N of 1 RCT continues 
until both the patient and clinician conclude that the 
patient is, or is not, obtaining benefit from the target 
intervention. N of 1 RCTs are applicable to reversible 
therapies, such as mood altering medications. N of 1 
RCTs are not applicable to most surgeries for several 
reasons.  Once the procedure is done it may not be 
undone. The ethics of providing sham surgeries for 
blinding is highly questionable. The expense of such 
studies is often prohibitive.

The philosophy of a hierarchy of evidence in guid-
ing therapy, though not absolute, has created empha-
sis on the importance of randomized trials. In modern 
medicine, most researchers synthesizing the evidence 
may or may not follow the rules of EBM, which requires 
that a formal set of rules must complement medical 
training and common sense for clinicians to interpret 
the results of clinical research. However, guideline de-
velopers and systematic reviewers seem to ignore that 
very different hierarchies are necessary for each use of 
therapy, diagnosis, and prognosis (219).

Most questions in medical research are investi-
gated in observational studies which are infrequently 
used in evidence synthesis by some organizations in-
cluding the Cochrane Review group (220-225). Obser-
vational studies are more likely to provide an indica-
tion of daily medical practices (225). Consequently, the 
proponents of observational studies proclaim that ob-
servational studies are just as effective as RCTs. From 
a methodologic perspective, the 2 types of studies 
are considered complementary rather than opposing 
(224). In the setting of modern clinical research, ob-
servational studies and RCTs can be viewed as expres-
sions of the steps of observation and experimentation 
that form the basis of scientific methodology. It has 
been described that the observational step is used to 
uncover patterns and formulate hypotheses regarding 
cause-and-effect relationships. In the experimenta-
tion step the observational hypotheses are confirmed 
or refuted in an experiment in which the indepen-
dent variables are controlled by the experimenter 
(224,226,227). Consequently, the argument about one 
or other evidence is misplaced since both observation 
and experimentation steps are required for scientific 
advancement (224). 

5.3 Level of Evidence
The translation of systematic reviews into prac-

tice recommendations is not straightforward. The 
same information can be interpreted in different 
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ways by different panelists, resulting in the provision 
of different guidance (228). Often, even when there 
is substantial consensus about what the scientific 
evidence says, there are disagreements about what 
the evidence means for clinical practice. Conclusions 
about clinical effectiveness can vary widely as a result 
of conflicting viewpoints, such as which outcomes are 
the most important and which course of action is ap-
propriate given that the evidence is imperfect. Thus, 
systematic reviews assess the quality of the individual 
studies and provide the quality and level of evidence. 
In developing guidelines both are important, that is 
the quality of evidence and the strength of recom-
mendation which takes into account the balance of 
the benefits and harms that are associated with the 
intervention.

The evidence base that supports clinical practice 
guidelines is often quite limited and guideline devel-
opers must often wrestle with what to do when “the 
irresistible force of the need to offer clinical advice 
meets with the immovable object of flawed evidence” 

(2,229,230). The authors of guidelines must consider 
the best way to address the trade-off between rigor 
and pragmatism, and between adherence to evidence 
and broader clinical utility (2,231,232). The authors 
may nonetheless state their evaluation and recom-
mendations based upon the current best available 
evidence.

5.3.1 Determination of Level of Evidence 
Level of evidence is derived from quality assess-

ment and the results of individual studies. While there 
is no universally accepted approach to presenting lev-
els of evidence, a rigorous approach in widespread use 
was developed by the USPSTF (233). Table 1 illustrates 
the quality of evidence developed by the USPSTF. 
However, most guidelines and systematic reviews uti-
lized the hierarchy of evidence reported by the AHRQ 
(formerly the AHCPR hierarchy of evidence, funding 
for which was eliminated by Congress) and this guide-
line also carries the disclaimer “not for patient care,” 
as shown in Table 2 (77).

Table 1. Quality of  evidence developed by USPSTF.

I: Evidence obtained from at least one properly randomized controlled trial

II-1: Evidence obtained from well-designed controlled trials without randomization

II-2: 
Evidence obtained from well-designed cohort or case-control analytic studies, preferably from more than one 
center or research group

II-3: 
Evidence obtained from multiple time series with or without the intervention. Dramatic results in uncontrolled 
experiments (such as the results of  the introduction of  penicillin treatment in the 1940s) could also be regarded 
as this type of  evidence

III: 
Opinions of  respected authorities, based on clinical experience descriptive studies and case reports or reports of  
expert committees

Adapted from the U.S. Preventive Services Task Force (USPSTF) (233).

Table 2. Panel ratings of  available evidence supporting guideline statements.

* Met minimal formal criteria for scientific methodology and relevance to population and specific method addressed in guideline statement.

Source: Bigos SJ et al. Acute Low Back Problems in Adults. Clinical Practice Guideline No. 14, AHCPR Publication No. 95-0642. Rockville, 
Maryland. U.S.A., Agency for Health Care Policy and Research, Public Health Service, U.S., Department of Health and Human Services, De-
cember, 1994 (77).

A = Strong research-based evidence (multiple relevant and high-quality scientific studies). 

B = Moderate research-based evidence (one relevant high-quality scientific study or multiple adequate scientific studies*). 

C = Limited research-based evidence (at least one adequate scientific study* in patients with low back pain). 

D = Panel interpretation of information that did not meet inclusion criteria as research-based evidence.
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In an AHRQ commissioned document with over-
reaching goals of describing systems to rate the 
strength of scientific evidence, West et al (172) in their 
evidence report/technology assessment of Systems to 
Rate the Strength of Scientific Evidence also included 
evaluation of the quality of individual articles that 
make up a body of evidence on a specific question in 
health care and provided guidance as to best practic-
es. For determination of the level of evidence, meth-
odologic quality is crucial to which all aspects of study 
design and conduct can be shown to protect against 
systematic bias, non-systematic bias, and inferential 
error. 

Multiple systems also have been developed by 
Cochrane Review Group and others. These are well 
described in numerous other documents (22,30-33,60-
63,68,76,172). West et al (172) described quality as the 
aggregate of quality ratings for individual studies, 
predicated on the extent to which bias was minimized. 
Quantity is the magnitude of effect, numbers of stud-
ies, and sample size of power. Consistency is that for 
any given topic the extent to which similar findings 
are reported using similar and different study designs. 
They reviewed 40 systems that grade the strength of 
a body of evidence: 34 from sources other than AHRQ 
EPCs and 6 from EPCs based on quality, quantity, and 
consistency.

Systems for grading the strength of a body of 
evidence are much less uniform than those for rating 
study quality. West et al (172), despite being able to 
identify various rating and grading systems that can 
more or less be taken off the shelf for use, found many 
areas in which information or empirical documenta-
tion was lacking, and provided recommendations for 
future research. They also cautioned that until these 
research gaps are bridged, those wishing to produce 
authoritative systematic reviews or technology as-
sessments will be somewhat hindered in this phase of 
their work. They specifically highlighted the need for 
work on: 1)  identifying and resolving quality rating 
issues pertaining to observational studies; 2) evaluat-
ing inter-rater reliability of both quality rating and 
strength-of-evidence grading systems; 3) comparing 
the quality ratings from different systems applied to 
articles on a single clinical or technology topic; 4) simi-
larly, comparing strength-of-evidence grades from dif-
ferent systems applied to a single body of evidence on 
a given topic; 5) determining what factors truly make 
a difference in final quality scores for individual ar-
ticles (and by extension a difference in how quality is 

judged for bodies of evidence as a whole); 6) testing 
shorter forms in terms of reliability, reproducibility, 
and validity; 7) testing applications of these approach-
es for “less traditional” bodies of evidence such as sys-
tematic reviews of disease risk factors, screening tests, 
and counseling interventions; 8) assessing whether 
the study quality grids that were developed by AHRQ 
are useful for discriminating among studies of varying 
quality and, if so, refining and testing the systems fur-
ther using typical instrument development techniques; 
and finally, 9) comparing and contrasting approaches 
to rating quality and grading evidence strength in the 
United States and abroad. 

Methodologic quality assessment of systematic re-
views is crucial for guideline preparation and grading 
recommendations. West et al (172) described a set of 
high-performing scales or checklists pertaining to sys-
tematic reviews, with 7 key domains: study question, 
search strategy, inclusion and exclusion criteria, data 
abstraction, study quality and validity, data synthesis 
and analysis, and funding or sponsorship (Table 3).

5.4 Systematic Reviews
Systematic reviews are central to scientific inquiry 

into what is known and not known about what works 
in health care (234). A systematic review is a scientific 
investigation that focuses on a specific question and 
uses explicit, preplanned scientific methods to iden-
tify, select, assess, and summarize similar but separate 
studies. It may or may not include meta-analysis which 
is a quantitative synthesis.

Fundamentals of a systematic review include 5 ba-
sic steps: 
Step 1 – formulate the research question; 
Step 2 – construct an analytic (or logic) framework; 
Step 3 – conduct a comprehensive search for evidence; 
Step 4 – critically appraise the evidence; and 
Step 5 – synthesize the body of evidence. 

With Step 1, a well formulated question guides 
the analytic (or logic) framework for the review, the 
overall research protocol, and the critical appraisal of 
the relevant evidence.

Step 2 involves construction of an analytic frame-
work. Once the research question is established, it 
should be articulated in an analytic framework that 
clearly lays out the chain of logic underlying the case 
for the health intervention of interest. The complexity 
of the analysis will vary depending on the number of 
linkages between the intervention and the outcomes 
of interest. The choice of study designs to be included 
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in a systematic review should be based on the type 
of the research question being asked and should have 
the goal of minimizing bias. RCTs can answer ques-
tions about the efficacy of screening, preventive, and 
therapeutic interventions. Even though RCTs can best 
answer questions about the potential harms from in-
terventions, observational study designs, such as co-
hort studies, case series, or case control studies, may 
be all that are available or possible for the evaluation 
of rare or long-term outcomes (234). In fact, because 
harms from interventions are often rare or occur far 
in the future, a systematic review of observational 
research may be the best approach to identifying re-
liable evidence on potential rare harms or benefits. 
However, observational studies are generally the most 
appropriate for answering questions related to prog-
nosis, diagnostic accuracy, incidence, prevalence, and 

etiology (234-236). Cohort studies and case series are 
useful for examining long-term outcomes because 
RCTs may not monitor patients beyond the primary 
outcome of interest or for rare outcomes because they 
generally have small numbers of participants.

Thus, systematic reviews performed for interven-
tional studies utilized RCTs and observational stud-
ies. However, for interventional procedures as well as 
surgical procedures, population-based public health 
measures, quality improvement strategies, and many 
other health care interventions, relevant, randomized 
evidence is frequently unavailable (237,238). There-
fore, it is critical to utilize all types of evidence ap-
propriately for therapeutic and diagnostic accuracy 
studies. Indeed, the evidence base for the effective-
ness of most health services is sparse. Well-designed, 
well-conducted studies of the effectiveness of most 

Table 3. Domains in the Agency for Healthcare Research and Quality (AHRQ) criteria for evaluating systematic reviews.

DOMAIN ELEMENTS*
Study question •  Question clearly specified and appropriate

Search strategy •  Sufficiently comprehensive and rigorous with attention to possible publication biases
•  Search restrictions justified (e.g., language or country of origin)
•  Documentation of search terms and databases used
•  Sufficiently detailed to reproduce study

Inclusion and exclusion criteria •  Selection methods specified and appropriate, with a priori criteria specified if possible

Interventions •  Intervention(s) clearly detailed for all study groups

Outcomes •  All potentially important harms and benefits considered

Data extraction † •  Rigor and consistency of process
•  Number and types of reviewers
•  Blinding of reviewers
•  Measure of agreement or reproducibility
•   Extraction of clearly defined interventions/exposures and outcomes for all relevant subjects 

and subgroups

Study quality and validity •  Assessment method specified and appropriate
•  Method of incorporation specified and appropriate

Data synthesis and analysis •  Appropriate use of qualitative and/or quantitative synthesis, with consideration of the ro-
bustness of results and heterogeneity issues
•  Presentation of key primary study elements sufficient for critical appraisal and replication

Results •   Narrative summary and/or quantitative summary statistic and measure of precision, as 
appropriate

Discussion •  Conclusions supported by results with possible biases and limitations taken into 
consideration

Funding or sponsorship •  Type and sources of support for study

* Elements appearing in italics are those with an empirical basis. Elements appearing in bold are those considered essential to
give a system a Yes rating for the domain.
† Domain for which a Yes rating required that a majority of elements be considered.

Source: West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47. AHRQ Publication No. 
02-E016. Rockville, MD: Agency for Healthcare Research and Quality, 2002. www.thecre.com/pdf/ahrq-system-strength.pdf (172).
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health care services are the exception. The available 
research evidence falls far short of answering many 
questions that are important to patients and provid-
ers (239). In a review of the quality of evidence for 69 
medical devices, surgical procedures, and other medi-
cal therapies that were subject to national Medicare 
coverage determinations from 1998 to 2003 (240), the 
researchers found good evidence on health outcomes 
for only 11 of the 69 technologies (16%). Further, for 
more than 29 technologies, there was either no evi-
dence at all (6 technologies) or poor-quality evidence 
(23 technologies). Poor quality was due to a limited 
number of studies, the weak power of the studies, 
flaws in the design or the conduct of the studies, or 
missing information on important health outcomes. 
The evidence was considered “fair” only for 42% of 
the technologies.

Step 3 involves conducting a comprehensive 
search for evidence. It is arguably the most important 
step in conducting a high-quality systematic review. It 
is crucial to identify all the relevant studies meeting 
the eligibility criteria for the systematic review. A com-
prehensive search is necessary because there is no way 

of knowing whether the missing studies are missing at 
random or missing for a reason critical to understand-
ing current knowledge. However, most systematic re-
views often miss significant portions of the literature, 
take one to 2 years to prepare, and 6 months to 2 years 
for publication. A comprehensive search strategy is es-
sential including hand searching.

Step 4 involves critically appraising the evidence, 
assessing the study quality, strength of findings, con-
sistency, external validity, and estimate of the effect. 
Both experimental and observational studies must be 
judged for their external validity and for their applica-
bility to the population of interest.

Multiple systems are available for the qual-
ity assessment of randomized trials, observa-
tional studies, and diagnostic accuracy studies 
(68,76,172,120-122,124,125,238). Tables 4 - 6 illustrate 
commonly utilized methodologic quality assessment 
instruments.

5.5 Grading Recommendations
Strength of evidence and grading recommenda-

tions are not the same, but are crucial in the clini-

Table 4. Modified AHRQ methodologic assessment criteria for diagnostic interventions. 

CRITERION
Weighted 

Score (points)

1.  Study Population 15

•  Subjects similar to populations in which the test would be used and with a similar spectrum of disease

2.  Adequate Description of Test 10

•  Details of test and its administration sufficient to allow for replication of study

3. Appropriate Reference Standard 30

•  Appropriate reference standard (gold standard) used for comparison 15

•  Reference standard reproducible 15

4.  Blinded Comparison of Test 30

•  Evaluation of test without knowledge of disease status, if possible 15

•  Independent, blind interpretation of test and reference 15

5.  Avoidance of Verification Bias 15

•  Decision to perform reference standard not dependent on results of test under study

TOTAL SCORE 100

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47. 
AHRQ Publication No. 02-E016 (172).
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Table 5. Modified AHRQ quality assessment criteria for observational studies.

CRITERION Weighted Score (points)

1.  Study Question                                                                                                  2

  •  Clearly focused and appropriate question 

2.  Study Population                                                                                                  8

  •  Description of study population 5

  •  Sample size justification 3

3.      Comparability of Subjects for All Observational Studies                                 22

  •  Specific inclusion/exclusion criteria for all groups 5

  •  Criteria applied equally to all groups 3

  •  Comparability of groups at baseline with regard to disease status and prognostic factors 3

  •  Study groups comparable to non-participants with regard to confounding factors 3

  •  Use of concurrent controls 5

  •  Comparability of follow-up among groups at each assessment 3

4.  Exposure or Intervention                                                                                    11

  •  Clear definition of exposure 5

  •  Measurement method standard, valid and reliable 3

  •  Exposure measured equally in all study groups 3

5.  Outcome measures                                                                                              20

  •  Primary/secondary outcomes clearly defined 5

  •  Outcomes assessed blind to exposure or intervention 5

  •  Method of outcome assessment standard, valid and reliable 5

  •  Length of follow-up adequate for question 5

6.  Statistical Analysis                                                                                             19

  •  Statistical tests appropriate 5

  •  Multiple comparisons taken into consideration 3

  •  Modeling and multivariate techniques appropriate 2

  •  Power calculation provided 2

  •  Assessment of confounding 5

  •  Dose-response assessment if appropriate 2

7.  Results                                                                                                                  8

  •  Measure of effect for outcomes and appropriate measure of precision 5

  •  Adequacy of follow-up for each study group 3

8.  Discussion                                                                                                            5

  •  Conclusions supported by results with possible biases and limitations taken into consideration 

9.  Funding or Sponsorship                                                                                       5

  •  Type and sources of support for study 

TOTAL SCORE 100

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47. 
AHRQ Publication No. 02-E016 (172).
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cal application of guidelines (196,241-256). Over the 
years, many guideline programs have developed a 
structured methodology following “evidence-based 
principles” that are complemented by consensus pro-
cesses. However, others are still in search of guidance 
(3,172,256-261). The process of appraising evidence 
and formulating a recommendation has been fre-
quently described (Fig. 2) (256). However, the strength 
of recommendations and grading has been misin-
terpreted. Guidelines making recommendations al-
ways make judgments about the quality of evidence 
and the balance of benefits and downsides, which 
include harms, burdens, and costs. Frequently, these 
judgments are made implicitly rather than explicitly. 
Judgments about the quality of evidence are confused 
with judgments about the balance of benefits and 
risks. Many systems that are used to grade the qual-
ity of evidence and strength of recommendations also 
confuse these judgments by equating the strength of 
recommendation with the quality of evidence. For ex-
ample it would be wrong to grade recommendations 

from which there is high quality evidence as strong 
without explicitly considering the balance of benefits 
and risks. Knowing the quality of evidence is essen-
tial, but not sufficient, for making judgments about 
the strength of recommendation. For instance, high 
quality evidence from well executed RCTs showed that 
oral anticoagulation administered for more than one 
year reduces the risk for recurrent thromboembolic 
events in patients after a first episode of spontane-
ous deep venous thrombosis (249). However, because 
oral anticoagulation is associated with harms (bleed-
ing risk), burden (taking medication and monitoring 
anticoagulation levels), and cost (anticoagulation clin-
ics or monitoring devices), the recommendation to 
anticoagulate all patients is weakened; the benefits 
and downsides are finely balanced and individual pa-
tients will make different choices. Consequently, both 
judgments about the quality of evidence and about 
the strength of recommendation are complex and re-
quire consideration of a number of factors. For over 
25 years, a growing number of organizations have 

Table 6. Modified weighted Cochrane methodologic quality assessment criteria. 

Criterion Weighted Score
(points)

1. Internal validity 63

A Selection and restriction 4

B Treatment allocation (randomization process and concealment should be provided in detail) 15

C Prognostic comparability. 
The distribution of baseline characteristics is similar and clearly presented for intervention groups. 10

D Blinding of patients 4

E Blinding of physician 4

F Blinding of observer 4

G Dropouts 12

H Loss to follow-up assessment  10

2. Relevance 20

I Extra treatments or co-interventions similar. 2

J Intervention 
Detailed description of interventions 5

K Outcome measures 5

L Timing of outcome measurements 6

M Side effects 2

3. Statistical approaches 17

N Analysis and presentation of data 5

O Study size 12

         TOTAL SCORE      100

Adapted from Koes BW et al. Efficacy of epidural steroid injections for low-back pain and sciatica: A systematic review of randomized clinical 
trials. Pain 1995; 63:279-288 (76).
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employed various systems to grade the quality of evi-
dence (sometimes called levels of evidence) and the 
strength of recommendations (249). Unfortunately, 
different organizations use various grading systems, 
which may lead to confusion, misinterpretation, and 
misrepresentation, leading to deleterious effects on 
patient care and access (60-62). 

Ebell et al (245) provided Strength of Recom-
mendation Taxonomy (SORT): A Patient-Centered Ap-
proach to Grading Evidence in the Medical Literature 
in 2004. This communication was as a result of an on-
going effort in the medical publishing field to improve 
the quality of review articles through the use of more 
explicit grading of the strength of evidence on which 
recommendations are based (262-270). They described 
the problem that a Level B recommendation in one 
journal may not mean the same thing as Level B recom-
mendation in another. Further, even within journals, 
different evidence-grading scales sometimes are used 
in different articles within the same issue of a journal. 
Since readers do not have the time, energy, or interest 
in multiple grading scales and more complex scales are 
difficult to integrate into daily practices, they devel-

oped a new taxonomy known as SORT. This taxonomy 
while it was meant for U.S. family medicine and pri-
mary care journals may be utilized by other journals 
and specialities also. The attributes of this taxonomy 
include uniformity; it allows authors to evaluate the 
strength of recommendations of a body of evidence; 
it rates the level of evidence for an individual study; 
it is comprehensive and allows authors to evaluate 
studies of screening, diagnosis, therapy, prevention, 
and prognosis; it is easy to use and not too time-con-
suming for authors, reviewers, and editors who may 
be content experts but not expert in critical apprais-
al or clinical epidemiology; and it is straightforward 
enough that physicians can readily integrate the rec-
ommendations into daily practice. Table 7 illustrates 
the SORT Taxonomy with ratings of A, B, or C for the 
strength of recommendation for a body of evidence. 
Table 8 explains whether a body of evidence repre-
sents good or limited-quality evidence and whether 
evidence is consistent or inconsistent. The quality of 
individual studies is rated as 1, 2, or 3. Numbers are 
used to distinguish ratings of individual studies from 
the letters A, B, and C used to evaluate the strength of 

Fig. 2. Levels of  evidence do not directly translate into a predefined strength of  recommendation. Additional criteria come 
into consideration. 

Adapted and modified from Council of Europe. Developing a methodology for drawing up guidelines on best medical 
practice: Committee of Ministers of the Council of Europe (257).
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a recommendation based on a body of evidence. The 
authors of this communication described the SORT sys-
tem as straightforward and comprehensive, yet easily 
applied by authors and physicians, while explicitly ad-
dressing the issues of patient-oriented versus disease-
oriented evidence. SORT is distinguished from other 
evidence grading scales based on disease-oriented 
evidence. However, these strengths also create some 

limitations as some clinicians may be concerned that 
this taxonomy is not as detailed in its assessment of 
study designs as others, such as that of the Centre for 
Evidence-Based Medicine (CEBM) (259). However, the 
authors note that the primary difference between the 
2 taxonomies is that the CEBM version distinguishes 
between good and poor observational studies, where-
as the SORT version does not.

Table 7. Illustration of  the Strength of  Recommendation Taxonomy (SORT).

Strength of  
recommendation

Definition

A Recommendation based on consistent and good-quality patient-oriented evidence.*

B Recommendation based on inconsistent or limited-quality patient-oriented evidence.*

C Recommendation based on consensus, usual practice, opinion, disease-oriented evidence,* or case series for studies 
of diagnosis, treatment, prevention, or screening.

*—Patient-oriented evidence measures outcomes that matter to patients: morbidity, mortality, symptom improvement, cost reduction, and qual-
ity of life. Disease-oriented evidence measures intermediate, physiologic, or surrogate end points that may or may not reflect improvements in 
patient outcomes (e.g., blood pressure, blood chemistry, physiologic function, pathologic findings).

Source: Ebell MH et al. Strength of recommendation taxonomy (SORT): A patient-centered approach to grading evidence in the medical litera-
ture. Am Fam Physician 2004; 69:548-556 (245).

Table 8. Illustration of  level of  evidence based on the Strength of  Recommendation Taxonomy (SORT).

Study Quality Diagnosis Treatment/prevention/screening Prognosis

Level 1 – good-quality 
patient-oriented evidence

Validated clinical decision rule
SR/meta-analysis of high-
quality studies
High-quality diagnostic 
cohort study†

SR/meta-analysis of RCTs with consistent 
findings
High-quality individual RCT‡
All-or-none study§

SR/meta-analysis of good-
quality cohort studies
Prospective cohort study with 
good follow-up

Level 2 – limited-quality 
patient-oriented evidence

Unvalidated clinical decision 
rule
SR/meta-analysis of lower-
quality studies or studies with 
inconsistent findings
Lower-quality diagnostic 
cohort study or diagnostic 
case-control study§

SR/meta-analysis of lower-quality clinical trials 
or of studies with inconsistent findings
Lower-quality clinical trial‡
Cohort study
Case-control study

SR/meta-analysis of lower-
quality cohort studies or with 
inconsistent results
Retrospective cohort study or 
prospective cohort study with 
poor follow-up
Case-control study
Case series

Level 3 – other evidence Consensus guidelines, extrapolations from bench research, usual practice, opinion, disease-oriented evidence 
(intermediate or physiologic outcomes only), or case series for studies of diagnosis, treatment, prevention, or 
screening

†—High-quality diagnostic cohort study: cohort design, adequate size, adequate spectrum of patients, blinding, and a consistent, well defined 
reference standard.
‡—High-quality RCT: allocation concealed, blinding if possible, intention-to-treat analysis, adequate statistical power, adequate follow-up (greater 
than 80 percent).
§—In an all-or-none study, the treatment causes a dramatic change in outcomes, such as antibiotics for meningitis or surgery for appendicitis, 
which precludes study in a controlled trial.

Source: Ebell MH et al. Strength of recommendation taxonomy (SORT): A patient-centered approach to grading evidence in the medical litera-
ture. Am Fam Physician 2004; 69:548-556 (245).
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Atkins et al (247) evaluated the quality of evi-
dence and strength of recommendations in a pilot 
study group to examine the Grading of Recommen-
dations, Assessment, Development and Evaluation 
(GRADE) system. The results showed that there was 
a varied amount of agreement on the quality of evi-
dence for the outcomes relating to the use of the 12 
questions. There was fair agreement about the rela-
tive importance of each outcome, while there was 
poor agreement about the balance of benefits and 
harms and recommendations. Most of the disagree-
ments were easily resolved through discussion. In gen-
eral, the authors found the GRADE approach to be 
clear, understandable, and sensible. They concluded 
that judgments about evidence and recommendations 
are complex with some subjectivity, especially regard-
ing recommendations. Guyatt et al (255) published 
a description of grading the strength of recommen-
dations and quality of evidence in clinical guidelines 
(Table 9). Subsequently, multiple manuscripts were 

published in a series of articles discussing the GRADE 
system (251-253).

5.6 Process of Development of Guidelines
The literature available in assisting guide-

line preparation is extensive (3,173,179,182,184-
186,190,196,241-244). Table 10 illustrates the essen-
tial components required for guideline development 
which has been derived from various commonly used 
evaluation instruments (AGREE, AMA, IOM, and 
Shaneyfelt et al’s criteria) (3,179,190,196).

5.6.1 Sequential Process
The GRADE Working Group described a sequen-

tial process for developing guidelines as shown in 
Table 11. The GRADE system enables more consistent 
judgments, and communication of search judgements 
can support better-informed choices in health care. 
Table 12 shows a comparison of GRADE and other sys-
tems. As illustrated in Table 12, multiple systems were 

Table 9. Grading recommendations. 

Adapted from Guyatt G et al. Grading strength of recommendations and quality of evidence in clinical guidelines. Report from an American Col-
lege of Chest Physicians task force. Chest 2006; 129:174-181 (255). 

Grade of  Recommendation/
Description

Benefit vs Risk and 
Burdens

Methodological Quality of  
Supporting Evidence

Implications

1A/strong recommendation, 
high-quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Strong recommendation, can apply to 
most patients in most circumstances 
without reservation

1B/strong recommendation, 
moderate quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs with important limitations 
(inconsistent results, methodologi-
cal flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Strong recommendation, can apply to 
most patients in most circumstances 
without reservation

1C/strong recommendation, 
low-quality or very low-quality 
evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

Observational studies or case series Strong recommendation but may 
change when higher quality evidence 
becomes available

2A/weak recommendation, high-
quality evidence

Benefits closely balanced 
with risks and burden

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Weak recommendation, best action 
may differ depending on circumstanc-
es or patients’ or societal values

2B/weak recommendation, mod-
erate-quality evidence

Benefits closely balanced 
with risks and burden

RCTs with important limitations 
(inconsistent results, methodologi-
cal flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Weak recommendation, best action 
may differ depending on circumstanc-
es or patients’ or societal values

2C/weak recommendation, 
low-quality or very low-quality 
evidence

Uncertainty in the esti-
mates of benefits, risks, 
and burden; benefits, risk, 
and burden may be closely 
balanced

Observational studies or case series Very weak recommendations; other 
alternatives may be equally reasonable
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Table 10. Illustration of  the essential components required for guidelines derived from multiple evaluation instruments.

AGREE (190) AMA (196) IOM (3) SHANEYFELT ET AL (179)

Scope and Purpose Organization Validity Standards of Guidelines 
Development and Format

1. Objective(s) of the guideline 
described.
2. Clinical question(s).
3. Population covered.

Practice guidelines 
should be developed by 
or in conjunction with 
physician organizations.

Practice guidelines are valid if, when 
followed, they lead to the health and 
cost outcomes projected for them, other 
things being equal.

1. Purpose.
2. Rationale and importance.
3. The participants and expertise.
4. Targeted health problem or 
technology.
5. Targeted patient population.
6. Intended audience or users of the 
guideline.
7. The principal preventive, diag-
nostic, or therapeutic options.
8. The health outcomes.
9. The method of external review.
10. An expiration date or date of 
scheduled review.

Stakeholder Involvement Methodology Reliability/
Reproducibility

4. Inclusion of all the relevant 
professional groups.
5. Patient preferences.
6. Target users.
7. Piloting among target users.

Reliable methods that 
integrate relevant 
research findings should 
be used to develop 
practice guidelines.

Practice guidelines are reliable and 
reproducible.

Clinical Applicability

Rigor of Development Clinical Expertise Practice guidelines should be as inclu-
sive of appropriately defined patient 
populations.8. Systematic methodology. 

9. Selection criteria.
10. Methodology of formulating 
the recommendations.
11. Benefits and risks considered.
12. Link between the recommenda-
tions and the supporting evidence.
13. External review. 
14. Procedure for update.

Appropriate clinical 
expertise should be 
used to develop practice 
guidelines.

Standards of Evidence Identification 
and Summary

Clinical Flexibility
11. Method of identifying scientific 
evidence.
12. Time period from which evi-
dence is reviewed.
13. Citations and references.
14. Method of data extraction.
15. Method for grading or classify-
ing the scientific evidence.
16. Formal methods of combining 
evidence or expert opinion.
17. Specifics of benefits and harms 
of specific health practices.
18. Quantification of benefits and 
harms.
19. Effect on health care costs.
20. Quantification of costs.

Comprehensiveness Practice guidelines should identify 
the specifically known or gener-
ally expected exceptions to their 
recommendations.Practice guidelines 

should be as compre-
hensive and specific as 
possible.

Clarity

Practice guidelines should use 
unambiguous language, define terms 
precisely, and use logical, easy-to-follow 
modes of presentation.

Clarity And Presentation Current Information

15. Specific and unambiguous 
recommendations. 
16. Clear presentation of options. 
17. Key recommendations. 
18. Supported with tools for 
application. 

Practice guidelines 
should be based on cur-
rent information.

Multidisciplinary Process
Dissemination

Practice guidelines 
should be widely 
disseminated.

Practice guidelines should be developed 
by a process that includes participa-
tion by representatives of key affected 
groups.

Applicability Standards on the Formulation of 
Recommendations

19. Potential organizational barriers 
discussed.
20. Potential cost implications 
considered. 
21. Key review criteria presented. 

Scheduled Review 21. Value judgments used.
22. Patient preferences.
23. Specific recommendations and 
stated goals.
24. Grading of recommendations 
based on strength of the evidence.
25. Flexibility in the 
recommendations.

Practice guidelines should include 
statements about when they should be 
reviewed.

Editorial Independence Documentation

Description of the procedures followed 
in developing guidelines, the partici-
pants involved, the evidence used, the 
assumptions and rationales accepted, 
and the analytic methods employed.

22. Editorial independence.
23. Report of conflicts of interest.
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compared: definitions, judgements, key components 
of the quality of evidence, summaries of evidence and 
findings, and extent of use. The advantages of the 
GRADE system are illustrated in Table 12.

Judgements about quality of evidence should be 
guided by a systematic review of available evidence. 
Reviewers should consider 4 key elements: study de-
sign, study quality, consistency, and directness. Study 
design refers to the basic study design, categorized 
into observational studies and randomized trials. 
Study quality refers to the detailed study methods and 
execution. Consistency refers to the similarity of esti-
mates of effect across studies. Directness refers to the 
extent to which people, interventions, and outcome 
measures are similar to those of interest. The quality 
of evidence for each outcome can be determined after 
considering each of the 4 elements. Initially, the type 

of study is considered and quality and limitations are 
looked into, which may alter the grading of evidence. 
The same rules should be applied to judgements 
about the quality of evidence for harms and benefits. 
Judgements about the quality of evidence for impor-
tant studies can and should be made in the context of 
systematic reviews. Recommendations involve a trade-
off between benefits and harms, making the trade-
off inevitably involves placing, implicitly or explicitly, a 
relative value on each outcome. 

The GRADE authors (244) suggest making explic-
it judgements about the balance between the main 
health benefits and harms before considering costs. In 
summary, recommendations should consider 4 main 
factors: the trade-offs, taking into account the esti-
mated size of the effect for the main outcomes, the 
confidence limits around those estimates, and the rel-

Table 11. Sequential process for developing guidelines.

First steps
1. Establishing the process—For example, prioritizing problems, selecting a panel, declaring conflicts of interest, 
and agreeing on group processes.

Preparatory steps
2. Systematic review—The first step is to identify and critically appraise or prepare systematic reviews of the best 
available evidence for all important outcomes. 
3. Prepare evidence profile for important outcomes—Profiles are needed for each subpopulation or risk group, 
based on the results of systematic reviews, and should include a quality assessment and a summary of findings.

Grading quality of evidence and strength of recommendations
4. Quality of evidence for each outcome—Judged on information summarized in the evidence profile.
5. Relative importance of outcomes—Only important outcomes should be included in evidence profiles. The 
included outcomes should be classified as critical or important (but not critical) to a decision.
6. Overall quality of evidence—The overall quality of evidence should be judged across outcomes based on the 
lowest quality of evidence for any of the critical outcomes.
7. Balance of benefits and harms—The balance of benefits and harms should be classified as net benefits, trade-
offs, uncertain trade-offs, or no net benefits based on the important health benefits and harms.
8. Balance of net benefits and costs—Are incremental health benefits worth the costs? Because resources are 
always limited, it is important to consider costs (resource utilization) when making a recommendation.
9. Strength of recommendation—Recommendations should be formulated to reflect their strength—that is, the 
extent to which one can be confident that adherence will do more good than harm.

Subsequent steps
10. Implementation and evaluation—For example, using effective implementation strategies that address barriers 
to change, evaluation of implementation, and keeping up to date.

Adapted from Atkins D et al. Grading quality of evidence and strength of recommendations. BMJ 2004; 328:1490 (244).
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ative value placed on each outcome; the quality of the 
evidence; translation of the evidence into practice in 
a specific setting, taking into consideration important 
factors that could be expected to modify the size of 
the expected effects, such as proximity to a hospital or 
availability of necessary expertise; and the uncertain-
ty about baseline risk for the population of interest. 

With any recommendation except for high, further 
research is required. With high grades of evidence 
further research is unlikely to change the confidence 
in the estimate effect. For moderate evidence, further 
research is very likely to have an important impact on 
low quality evidence, and any estimate of the effect is 
uncertain in very low quality evidence.

Table 12. Comparison of  GRADE and other systems.

Factor Other systems GRADE
Advantages of  GRADE system 

*

Definitions Implicit definitions of quality 
(level) of evidence and strength of 
recommendation 

Explicit definitions Makes clear what grades indicate 
and what should be considered in 
making these judgments 

Judgements Implicit judgments regarding which 
outcomes are important, quality of 
evidence for each important outcome, 
overall quality of evidence, balance 
between benefits and harms, and value 
of incremental benefits.

Sequential, explicit judgments Clarifies each of these judgments 
and reduces risks of introducing er-
rors or bias that can arise when they 
are made implicitly

Key components of 
quality of evidence 

Not considered for each important 
outcome. Judgments about quality 
of evidence are often based on study 
design alone 

Systematic and explicit consideration of 
study design, study quality, consistency, 
and directness of evidence in judg-
ments about quality of evidence

Ensures these factors are considered 
appropriately

Other factors that 
can affect quality of 
evidence 

Not explicitly taken into account Explicit consideration of imprecise or 
sparse data, reporting bias, strength of 
association, evidence of a dose-response 
gradient, and plausible confounding

Ensures consideration of other 
factors

Overall quality of 
evidence

Implicitly based on the quality of 
evidence for benefits 

Based on the lowest quality of evidence 
for any of the outcomes that are critical 
to making a decision

Reduces likelihood of mislabelling 
overall quality of evidence when 
evidence for a critical outcome is 
lacking

Relative importance 
of outcomes  

Considered implicitly Explicit judgments about which out-
comes are critical, which ones are im-
portant but not critical, and which ones 
are unimportant and can be ignored

Ensures appropriate consideration of 
each outcome when grading overall 
quality of evidence and strength of 
recommendations

Balance between 
health benefits and 
harms 

Not explicitly considered Explicit consideration of trade-offs be-
tween important benefits and harms, the 
quality of evidence for these, translation 
of evidence into specific circumstances, 
and certainty of baseline risks

Clarifies and improves transparency 
of judgments on harms and benefits

Whether incremen-
tal health benefits 
are worth the costs 

Not explicitly considered Explicit consideration after first con-
sidering whether there are net health 
benefits 

Ensures that judgments about value 
of net health benefits are transparent

Summaries of evi-
dence and findings 

Inconsistent presentation Consistent GRADE evidence profiles, 
including quality assessment and sum-
mary of findings 

Ensures that all panel members base 
their judgments on same informa-
tion and that this information is 
available to others

Extent of use Seldom used by more than one orga-
nization and little, if any, empirical 
evaluation

International collaboration across wide 
range of organizations in development 
and evaluation

Builds on previous experience to 
achieve a system that is more sen-
sible, reliable, and widely applicable

*Most other approaches do not include any of these advantages, although some may incorporate some of these advantages. 
Source: Atkins D et al. Grading quality of evidence and strength of recommendations. BMJ 2004; 328:1490 (244).
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