
While the United States leads the world in many measures of health care innovation, it 
has been suggested that it lags behind many developed nations in a variety of health 
outcomes. It has also been stated that the United States continues to outspend all other 
Organisation for Economic Co-operation and Development (OECD) countries by a wide 
margin. Spending on health goods and services per person in the United States, in 
2007, increased to $7,290 – almost 2½ times the average of all OECD countries. Rising 
health care costs in the United States have been estimated to increase to 19.1% of gross 
domestic product (GDP) or $4.4 trillion by 2018. The increases are illustrated in both 
public and private sectors. 

Higher health care costs in the United States are implied from the variations in the 
medical care from area to area around the country, with almost 50% of medical care 
being not evidence-based, and finally as much as 30% of spending reflecting medical 
care of uncertain or questionable value. Thus, comparative effectiveness research (CER) 
has been touted by supporters with high expectations to resolve most ill effects of health 
care in the United States and provide high quality, less expensive, universal health care. 

CER is defined as the generation and synthesis of evidence that compares the benefits and 
harms of alternate methods to prevent, diagnose, treat, and monitor a clinical condition 
or to improve the delivery of care. The efforts of CER in the United States date back to 
the late 1970’s even though it was officially born with the Medicare Modernization Act 
(MMA) and has been rejuvenated with the American Recovery and Reinvestment Act 
(ARRA) of 2009 with an allocation of $1.1 billion. 

CER has been the basis for health care decision-making in many other countries. 
According to the International Network of Agencies for Health Technology Assessments 
(INAHTA), many industrialized countries have bodies that are charged with health 
technology assessments (HTAs) or comparative effectiveness studies. Of all the available 
agencies, the National Institute for Health and Clinical Excellence (NICE) of the United 
Kingdom is the most advanced, stable, and has provided significant evidence, though 
based on rigid and proscriptive economic and clinical formulas. 

While CER is making a rapid surge in the United States, supporters and opponents are 
expressing their views. Part I of this comprehensive review will describe facts, fallacies, 
and politics of CER with discussions to understand basic concepts of CER.
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Obama Administration and Congress are enthusiasti-
cally moving forward with CER to improve and broaden 
the use of treatments in a cost-effective manner (19). 
Consequently, some researchers, clinicians, profession-
al societies, and policy experts have welcomed this, as 
they see CER as a scientifically rigorous way to select 
the most effective treatments for the benefit of pa-
tients and the public (8). However, upon a closer look 
into various aspects of CER and its utilization in other 
countries, including National Institute for Health and 
Clinical Excellence (NICE) as part of the National Insti-
tute of Health (NIH) in England, apprehension has sur-
faced among the physician community and the public 
in general, along with pharmaceutical, biotech, and 
medical device companies (20-22). Those who pay for 
treatments, including health plans, insurers, and large 
employers foresee major changes in the way we prac-
tice medicine in the United States. According to oppo-
nents, this essentially translates to rationing of health 
care and removal of some or many treatments which 
we utilize. The proponents enumerate the potential 
benefits of cost effectiveness research, including scien-
tific knowledge, improved health, and financial impact 
(16-18). Under the CER, while all medicine is impacted, 
the impact is highly variable based on specialties. 

Interventional pain management is an evolving 
specialty. Interventional pain management encompass-
es the discipline of medicine devoted to the diagnosis 
and treatment of pain related disorders principally with 
the application of interventional techniques in manag-
ing sub acute, chronic, persistent, and intractable pain, 
independently or in conjunction with other modalities 
of treatment as a specialty designated as -09 in 2002 
(23). The mainstay of interventional pain management 
is interventional techniques. They are minimally inva-
sive procedures including percutaneous precision nee-
dle placement, with injection of drugs in targeted areas 
or ablation of targeted nerves; and some surgical tech-
niques such as laser or endoscopic diskectomy, intra-
thecal infusion pumps and spinal cord stimulators, for 
the diagnosis and management of chronic, persistent 
or intractable pain (24). Interventional pain physicians 
– rightfully so – are apprehensive about the impact of 
CER. This may be related to a new specialty or it may be 
related to involvement of many organizations and spe-
cialties with claims of ownership to the specialty. Thus, 
we will explore the role of CER in general and its impact 
on interventional pain management. 

Part 1 of this review will discuss the basic aspects 
of CERs.

Despite a plethora of publications of 
comparative effectiveness in favor and 
against, over the past year, comparative 

effectiveness research (CER) has become the most 
celebrated research initiative in medicine in the 
United States. However, CER has been practiced 
too long to be considered new. Even then, it is too 
recent a concept to be considered standard practice. 
The intellectual roots of effectiveness research can 
be traced back to mid 18th century Scotland and the 
“arithmetical medicine” practiced by the graduates of 
Edinburgh Medical School (1). The first comparative 
effectiveness study was initiated by James Lind who 
undertook a controlled trial of 6 separate treatments 
for scurvy (2). In the United States, Ernest Codman, 
at the beginning of the 20th century, founded 
“outcomes management” in patient care (3). Even 
though its reviews of “comparative effectiveness” or 
CER are considered systematic, it builds on skepticism, 
the investigation of variations, randomized controlled 
trials (RCTs), and cost-benefit analysis. 

CER is defined by the Institute of Medicine (IOM) 
(4) as, “The generation and synthesis of evidence that 
compares the benefits and harms of alternative meth-
ods to prevent, diagnose, treat, and monitor a clinical 
condition or to improve the delivery of care. In contrast, 
evidence-based medicine (EBM) is defined (5) as, “The 
conscientious, explicit, and judicious use of current best 
evidence in making decisions about the care of individ-
ual patients.” 

EBM is essentially focused upon the use of the right 
(types and extent of) knowledge to guide the right and 
good intentions and actions of medical practice, which is 
fundamental to prudential clinic decision-making (6,7). In 
contrast, CER is to assist consumers, clinicians, purchasers, 
and policy-makers to make informed decisions that will 
improve health care at both the individual and popula-
tion levels. Thus, EBM and CER share many similarities and 
goals. They are analogous to religion and politics – mean-
ing different things to different people (8-18).

CER, once only the scientific interest of clinical 
and health services researchers who compared medi-
cal treatments, now has become one of the hottest 
political health care issues. Facing the need for drastic 
improvement in our nation’s health care delivery, Con-
gress and the Obama Administration are looking to 
CER to improve and broaden the use of treatments in a 
cost-effective manner (4,8,9). It is passionately debated 
by proponents and opponents with equal compara-
tive effectiveness evidence, or lack thereof (3,8). The 
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1.0 Why CER?

The pace of innovation in health care has never 
been greater, and this innovation is constantly adding 
to broad and complex areas of health care interventions 
and systems (6,7,9-15). Thus, the need for careful scien-
tific evaluation of clinical practice became a prominent 
focus during the second half of the 20th century (25). 
The demonstration of pervasive and persistent unex-
plained variability in clinical practice, and high rates of 
perceived inappropriate care, combined with increased 
expenditures, have fueled a steadily increasing demand 
for evidence of clinical effectiveness (6,7,9,26-83). Con-
sequently, a body of evidence regarding safety, effec-
tiveness, appropriate indications, cost-effectiveness, 
and other attributes of medical care are demanded. 
Failure to understand which services work best under 
what circumstances, and for which types of patients, 
contributes to the increasing cost of care, threats to pa-
tient safety, and avoidable loss of life (84). 

The United States has the most expensive health 
care in the world by a large margin. However, it has 
been claimed that by many measures of public health, 
the United States ranks well down the list of nations (9). 
Thus, in spite of unprecedented advances in biomedical 
knowledge and the highest per capita health care ex-
penditures in the world, the quality and outcomes of 
health care vary dramatically across the United States. 

1.1 Rising Health Care Costs 
Health at a Glance 2009, Organisation for Economic 

Co-operation and Development (OECD) indicators (85), 
estimates total expenditures on health measures consid-
ered as the final consumption of health care goods and 
services plus capital investment in health care infrastruc-
ture, which includes spending by both public and private 
sources (including households) on medical services and 
goods, public health and prevention programs and ad-
ministration. Based on this report, in 2007, the United 
States continued to outspend all other OECD countries by 
a wide margin. Spending on health goods and services per 
person in the United States, in 2007, increased to $7,290 
– almost 2.5 times the average of all OECD countries. Most 
of the northern and western European countries, togeth-
er with Canada and Australia, spent between $3,000 and 
$4,000, between 100% and 130% of the OECD average. 
However, Japan spent less on health than the average 
OECD countries, despite its above-average per capita in-
come. Norway and Switzerland spent about two-thirds 
of the per capita level of the United States, but are still 
around 50% above the OECD average. 

Figure 1 illustrates per capita spending on health 
with separation of public and private components. 
Overall, the variation in the levels of public spending 
on health is similar to that observed for total spend-
ing on health. Thus, it is estimated that even if the pri-
vate sector in the United States continues to play the 
dominant role in financing, public spending on health 
per capita is still greater than that in most other OECD 
countries, because overall spending on health is much 
higher than in other countries. A large proportion of 
health care financing comes from private sources in 
Switzerland, whereas in Denmark, most health care is 
publicly financed as in many other countries. 

Per capita health spending over 1997 to 2007 also 
is estimated to have grown, in real terms, by 4.1% an-
nually on average across OECD (Fig. 1). In Germany, 
health spending per capita increased, in real terms, by 
1.7% per year on average, the lowest of all the OECD 
nations, reflecting the effect of cost-containment poli-
cies designed to achieve stable contribution rates by 

Fig. 1. Annual average real growth in per capita health 
expenditure, 1997-2007.
Source: OECD (2009), Health at a Glance 2009: OECD Indicators, 
OECD Publishing (85).

Growth rates adjusted. See box “Definition and deviations”
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employers and employees. These measures have includ-
ed budget or spending caps for sectors or individual 
providers, introducing reference prices for pharmaceu-
ticals; educational approaches to enhance generic and 
rational prescribing; reducing the number of hospi-
tal beds; restricting the number of high cost medical 
equipment; and introducing or increasing co-payments 
for certain services. Other countries, such as Ireland and 
the United Kingdom, pursued specific policy objectives 
to increase public spending on health, resulting in over-
all health spending that outpaced economic growth. 
However, the real growth rate has been 3.4% in the 
United States, much below many other countries, but 
higher than a few countries, including Germany, Swit-
zerland, and Japan. 

In 2007, OECD countries devoted 8.9% of their 
gross domestic product (GDP) to health care spending 
(Fig. 2) (85). Trends in health spending to GDP ratio are 

the result of the combined effect of trends in both GDP 
and health expenditures. In almost all countries, health 
spending grew more quickly than GDP over the last 
10 years. It is expected that the share of health expen-
diture to GDP is likely to increase further, due to the 
recession that started in many countries in 2008. The 
share of health spending to GDP ranged from 11% in 
France, 10.4% in Germany, and 10.1% in Canada.

Current health expenditure in the U.S., as a share 
of household consumption in 2007, which is almost 
13%, with the vast majority of OECD countries devot-
ing more than 10% of their consumption to health with 
5 countries, including the United States, Switzerland, 
Luxemburg, Norway, and Austria spending more than 
15% on health in 2007 (85). 

Health care costs in the United States have been 
estimated to increase to 19.1% of GDP or $4,359 tril-
lion by 2018 (Fig. 3) (86). The increases were forecast 

Total expenditure on health in both figures.
Current expenditure on health in both figures.
Public and private expenditures are current expenditures (excluding investments).
Health expenditure is for the insured population rather than resident population.

Fig. 2. Total health expenditure as a share of GDP, 2007. 
Source: OECD (2009), Health at a Glance 2009: OECD Indicators, OECD Publishing (85).
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in the both public and private sectors representing 
the same underlying forces, including the develop-
ment and spread of new and more expensive medical 
technologies. 

However, these estimates have been frequently re-
vised (86). The previous forecasts have shown GDP for 
2006 of 16% or higher, for 2007 of 16.2% or higher, 
and for 2008 16.6% or higher of GDP (Fig. 3). Howev-
er, actual national health expenditures were less than 
projected with national health expenses as the per-
cent of GDP of 15.7% in 2005, 15.8% in 2006, 15.9% in 
2007, and 16.2% in 2008 (87). In 2008, national health 
spending reached $2.3 trillion or $7,681 per person, an 
increase of 4.4% from 2007. Even though this is the 
slowest rate of growth in national aggregate health 
spending in the national health expenditure accounts 
(Table 1), the health care portion of GDP grew from 
15.9% in 2007 to 16.2% in 2008, despite the downturn 
in the economy and recession, reflecting the general 

pattern that larger increases in health spending share 
of GDP generally occur during or just after periods of 
economic recession. Even then, total health care spend-
ing was 7.2% of the U.S. economy in 1970.

1.1.1 Public Spending
Over the past 3 decades, federal spending on 

Medicare and Medicaid has roughly tripled as a share 
of GDP rising from about 1.8% in 1975 to about 5.7% 
in 2008 (86,88,89). According to the Congressional Bud-
get Office’s (CBO’s) projections, under the policies in 
place in 2007, such spending will reach about 12% of 
GDP by 2050 – but substantial uncertainties surround 
that estimate (90,91). The CBO report further explained 
that if cost per enrollee continued growing over the 
next 4 decades as quickly as they have grown over the 
past 4 – about 2.5 percentage points faster than per 
capita GDP – then federal spending on those programs 
would reach about 17% of the economy. However, if 

Fig. 3. Increasing health care costs in the United States. 
Source: Centers for Medicare and Medicaid Services, Office of the Actuary, National Health Statistics Group, at http://www.cms.hhs.gov/
NationalHealthExpendData (86) / (Historical data from NHE summary including share of GDP, CY 1960-2008, file nhegdp08.zip; Pro-
jected data from “Updated and Extended National Health Expenditure Projections, 2010-2019”, OACT_Memorandum_on_Financial_Im-
pact_of_H_R__3962__11-13-09_.pdf.
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Table 1. National health expenditures (NHE), aggregate and per capita amounts, and share of  gross domestic product (GDP), 
selected calendar years 1970–2008.

Spending category 1970 1980 1990 2000 2005 2006 2007 2008

NHE, billions $74.9 $253.4 $714.1 $1,352.9 $1,982.5 $2,112.5 $2,239.7 $2,338.7

Health services and supplies 67.1 233.4 666.8 1,264.1 1,851.9 1,975.4 2,089.7 2,181.3

 Personal health care (PHC) 62.9 214.8 607.5 1,139.2 1,655.2 1,762.9 1,866.4 1,952.3

  Hospital care 27.6 101.0 251.6 416.9 607.5 649.4 687.6 718.4

  Professional services 20.6 67.3 216.8 426.8 621.5 658.4 697.5 731.2

   Physician and clinical services 14.0 47.1 157.5 288.6 422.4 446.5 472.6 496.2

   Other professional services 0.7 3.6 18.2 39.1 55.9 58.4 62.2 65.7

   Dental services 4.7 13.3 31.5 62.0 86.3 90.7 96.4 101.2

   Other PHC 1.2 3.3 9.6 37.1 56.9 62.7 66.3 68.1

  Home health and nursing home care 4.3 20.9 65.2 125.8 168.8 178.1 191.7 203.1

   Home health carea 0.2 2.4 12.6 30.5 48.1 53.0 59.3 64.7

   Nursing home carea 4.0 18.5 52.6 95.3 120.7 125.1 132.4 138.4

  Retail outlet sales of medical products 10.5 25.7 74.0 169.8 257.4 277.0 289.7 299.6

   Prescription drugs 5.5 12.0 40.3 120.6 199.7 217.0 226.8 234.1

   Durable medical equipment 1.6 3.8 11.3 19.4 23.8 24.7 25.5 26.6

   Other nondurable medical products 3.3 9.8 22.5 29.8 34.0 35.3 37.4 39.0

  Program administration and net cost 
of   private health insurance 2.8 12.2 39.3 81.8 140.3 152.0 158.4 159.6

  Government public health activities 1.4 6.4 20.0 43.0 56.4 60.6 64.8 69.4

Investment 7.8 19.9 47.3 88.8 130.6 137.1 150.0 157.5

 Researchb 2.0 5.4 12.7 25.6 40.7 41.8 42.5 43.6

 Structures and equipment 5.8 14.5 34.7 63.2 90.0 95.3 107.5 113.9

Population (millions) 210.2 230.4 253.8 282.5 295.8 298.8 301.7 304.5

NHE per capita $356 $1,100 $2,814 $4,789 $6,701 $7,071 $7,423 $7,681

GDP, billions of dollars $1,038.3 $2,788.1 $5,800.5 $9,951.5 $12,638.4 $13,398.9 $14,077.6 $14,441.4

NHE as percent of GDP 7.2 9.1 12.3 13.6 15.7 15.8 15.9 16.2

Implicit price deflator for GDP 24.3 47.8 72.2 88.6 100.0 103.3 106.2 108.5

Real GDP, billions chained of dollars $4,269.9 $5,839.0 $8,033.9 $11,226.0 $12,638.4 $12,976.2 $13,254.1 $13,312.2

NHE, billions of 2005 dollarsc $307.8 $530.6 $989.1 $1,526.1 $1,982.5 $2,045.9 $2,108.7 $2,155.9

PHC deflatord 13.3 28.7 58.6 83.0 100.0 103.4 106.9 110.2

a Freestanding facilities only. Additional services of this type are provided in hospital-based facilities and counted as hospital care. 
b Research and development expenditures of drug companies and other manufacturers and providers of medical equipment and supplies are ex-
cluded from “research expenditures” but are included in the expenditure class in which the product falls. 
c Deflated using the implicit price deflator for GDP (2005 = 100.0). 
d PHC implicit price deflator is constructed from the Producer Price Index for hospital care, Nursing Home Input Price Index for nursing home 
care, and Consumer Price Indices specific to each of the remaining PHC components.

Sources: Centers for Medicare and Medicaid Services, Office of the Actuary, National Health Statistics Group (86); and U.S. Department of Com-
merce, Bureau of Economic Analysis and Bureau of the Census and Hartman et al. Health spending growth at a historic low in 2008. Health Aff 
2010; 29:147-155 (87).
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costs per enrollee did not extend the growth of GDP, 
those federal costs would reach about 6% of GDP in 
2050 solely because of demographic changes (Fig. 4). 
In addition, federal spending has been estimated to ac-
count for about one-third of total health care spend-
ing. Federal outlays for Medicare and Medicaid alone 
are projected to nearly double from $720 billion in 2009 
to $1.4 trillion in 2019. As per the CBO, on a long-term 
basis, health care costs represent the single greatest 
challenge to balancing the federal budget (89).

Figure 5 illustrates Medicare expenditures over 10 
years from 1999 to 2009 with a cumulative increase of 
136% - roughly 8 times the percent rise in Medicare 
beneficiaries over the same period. However, if these 
numbers are calculated from 1998 through 2008, the 
cumulative increase was 124%, roughly 7 times the per-
cent rise in Medicare beneficiaries over the same period 
with a whole 100% increase with inclusion of either 
1998 versus 1999 or 2008 versus 2009. 

1.3 Private Spending 
Private health care also faces the same challenges 

as public health care in the United States with rising 
health care costs (Fig. 3). Consequently, controlling the 
overall costs over the long-term will be difficult without 
addressing the forces that are causing private and pub-
lic health care costs to rise (92). 

The premium increases over the last 10 years com-
pared to rise in worker income has escalated substan-
tially (Fig. 6). Over the past decade, from 1999 to 2009, 
health insurance premiums have risen a cumulative 
131% - roughly 4 times the 33% rise in worker incomes 
over the same period, and even more than the con-
sumer price index (CPI) of 29% (Fig. 6). In addition, the 
average worker contribution and the average employer 
contribution also increased similarly from 1999 to 2009 
(Fig. 6). 

1.3 Health Care Crisis
Rapidly rising health care costs over the decades 

have prompted the application of business practices to 
medicine with goals of improving efficiency, restrain-
ing expenses, and increasing quality (31,34,93). Concern 
about escalating costs and the quality of health care 
delivered in the United States has led up to an increase 
in focus on pay for performance, value-driven health 
care, and public reporting of quality and cost informa-
tion (34). 

1.4 Growth of Health Care Services 
The need for CER and EBM in clinical practice be-

came a prominent focus during the second half of the 
20th century (25). The demonstration of pervasive and 
persistent unexplained variability in clinical practice, 

Fig. 4. Federal spending for Medicare and Medicaid as a percentage of  gross domestic product under different assumptions about 
excess cost growth.
Source: The Congress of the United States - Congressional Budget Office. A CBO Paper – Research on the Comparative Effectiveness of 
Medical Treatments: Issues and Options for an Expanded Federal Role. December 2007 (20). 



Fig. 6. Average health insurance premiums and worker contributions for family coverage, 1999 – 2009.
Source: Kaiser/HRET Survey of Employer-Sponsored Health Benefits, 1999-2009 (92).
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Fig. 5. Medicare expenditure over 10 years (1999-2009*).
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and high rates of inappropriate care, combined with 
increased expenditures, have fueled a stead increase in 
demand for evidence of clinical effectiveness (26-30). Is-
sues related to chronic pain also take center stage in 
this debate. 

Martin et al (35) evaluated the trends in health care 
expenditures, utilization, and health status among U.S. 
adults with spine problems from 1997 to 2006. They re-
ported an increase of 7% per year of national expen-
ditures for spine problems, while population measures 
of mental health, and work, social, and physical func-
tioning limitations worsened. The largest increase in 
per-user expenditure was related to prescription medi-
cations, increasing 10.2% per year. They showed that 
the treated prevalence of 13.5% in 2006 is substantially 
lower than the population prevalence of people with 
spine problems reported in the national health inter-
view survey of 26%. They illustrated a 139% increase in 
per-year user expenditures for prescriptions compared 
to a 40% increase in the number of users reporting 
prescriptions from 1997 to 2006. Martin et al (37) also 
reported national expenditures associated with spine 
problems totaling $86 billion in 2005, an increase of 
65% since 1997. 

Deyo et al (38) described overtreatment of chronic 
back pain including imaging, opioid analgesics, spinal 
injections, and surgery. The use of magnetic resonance 
imaging (MRI) increased in the Medicare population by 
307% during a recent 12-year interval. In general, spine 
imaging rates increased in general (39). Further, surgery 
rates are highest where imaging rates are highest.

Prescription opioid use has been increasing steadi-
ly overall; for musculoskeletal conditions in particular 
(40-45,94-98). Among patients with spinal disorders, 
the national expenditure panel survey showed a 108% 
increase in opioid prescriptions from 1997 through 
2004 (98). Further, the combination of increasing use 
and higher drug prices resulted in a 423% inflation-ad-
justed increase in expenditures. Manchikanti and Singh 
(40), in a 10-year perspective on the complexities and 
complications of escalating use, abuse, and non-medi-
cal use of opioids, showed an overall increase of 127% 
in retail sales of opioids from 1997 to 2006 in the Unit-
ed States, with an increase of 1,177% for methadone, 
732% for oxycodone, and 479% for fentanyl. Similarly, 
the increase in therapeutic opioid use in the United 
States, mg per person, from 1997 to 2006, increased 
overall 347% with the highest increase for methadone 
of 1,129% and oxycodone of 899%. Further, emergency 
department reports of opioid overdose have been in-

creasing in parallel with increasing number of prescrip-
tions, along with diversion. 

Deyo et al (38) described that despite no specific 
concurrent reports of clarified indications or improved 
efficacy, there was a 220% increase in the rate of lum-
bar spine fusion surgery from 1990 to 2001 in the United 
States (46). In addition, the rise accelerated after 1996 
when the fusion cage, a new type of surgical implant, 
was approved. Medicare claims demonstrated a 40% 
increase in spine surgery rates, a 70% increase in fusion 
surgery rates, and a 100% increase in use of implants 
(99). Despite increasing surgical rates and fusions, reop-
eration rates after initial spine surgery were higher in 
the late 1990s than earlier in the decade (47).

Similar to lumbar surgery, national trends in spinal 
fusion for cervical spondylotic myelopathy are rising. 
The number of patients with cervical spondylotic my-
elopathy (48) that underwent spinal fusion increased 
7-fold from 0.6% to 4.1% per 100,000 people over a 
period from 1993 to 2002. Further, most spinal fusions 
were performed in the 45 to 64 year age group. 

The Department of Health and Human Services, 
Office of the Inspector General (HHS-OIG) reported 
that Medicare paid over $2 billion in 2006 for interven-
tional pain management procedures (100). This report 
showed that from 2003 to 2006, the number of Medi-
care claims for facet joint injections increased by 76%. 
Manchikanti et al (28-31) in multiple publications have 
shown an increase in interventional techniques. In the 
analysis of growth of interventional techniques in man-
aging chronic pain in the Medicare population from 
1997 to 2006, overall there was an increase of 137% 
in patients utilizing interventional pain management 
services with an increase of 197% in interventional pain 
management services per 100,000 Medicare beneficia-
ries (31). The majority of the increases were attributed 
to exponential growth in the performance of facet 
joint interventions. Manchikanti et al (31) showed that 
epidural procedures increased 117%, facet joint inter-
ventions increased 543%, discography increased 159%, 
disc decompression increased 316%, spinal cord stim-
ulation increased 518%, and all types of other nerve 
blocks increased 63%, whereas, intrathecal infusion 
pumps increased only 29% per 100,000 Medicare ben-
eficiaries from 1997 to 2006. Vertebral augmentation 
procedures increased 218% from 2002 to 2006. Overall, 
per 100,000 Medicare beneficiaries, the increases were 
197%. Friedly et al (33) illustrated a 271% increase in 
lumbar epidural steroid injections from 1994 to 2001 
and a 231% increase in facet joint injections. 



Fig. 7. Medicare spending per capita in the United States by hospital referral region 2006. 
Sources: The Dartmouth Atlas of Health Care (2009). The Policy Implications of Variations in Medicare Spending Growth. http://www.dart-
mouthatlas.org/atlases/Policy_Implications_Brief_022709.pdf and Trend Watch: Geographic Variation in Health Care Spending: A Closer 
Look. American Hospital Association, November 2009. http://www.aha.org/aha/trendwatch/2009/twnov09geovariation.pdf 
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The RAND health investigation of 10 physicians’ ser-
vices (32) examined the underlying growth in 10 Select-
ed High Growth Service Categories that saw significant 
increase (40%) for overall growth in allowed charges 
among Medicare beneficiaries between 2000 and 2006. 
This evaluation included lumbar transforaminal epidu-
ral injection, as well as lumbar facet joint nerve block. 
The allowed charges per beneficiary increased 731% 
(122% per year) from 2000 to 2006. 

1.5 Geographic Variation 
Another important effect of limited evidence is 

geographic variation. It has been suggested that sub-
stantial evidence on the variations in medical care from 
area to area around the country indicates that as much 
as 30% of spending reflects medical care of uncertain 
or questionable value (71). Investigators at Dartmouth 
have documented significant geographic variations 
in the intensity of services for colorectal cancer, hip 
fracture, acute myocardial infarction, coronary artery 
bypass grafting, hysterectomy, lumbar surgery, and 
end-of-life care (49-53,101,102). Further, intensity of 
discretion of services such as lumbar surgery, hysterec-
tomy, and bypass surgery can vary by as much as a factor 
of 20 depending on the location (72,103). It has been 

shown that, in Idaho Falls, Idaho, 4.6 lumbar fusions 
were reported per 1,000 Medicare enrollees annually 
compared to 0.2 in Bangor, Maine, with no difference 
in the outcomes (72,103). Thus, it has been concluded 
that many of the medical treatments in common use, 
as well as many emerging therapies, are not backed by 
strong empirical evidence – leading to the conclusion 
that less than 50% of treatments delivered today are 
supported by evidence (71,73). These differences and 
lack of evidence is most distinct in end-of-life care. Such 
patients spend nearly 20 days in the hospital over those 
last 6 months, on average, in highest use areas, com-
pared with an average of about 6 hospital days in the 
lowest use areas. Further, the average number of visits 
to physicians in that period is as high as 15 in some of 
the highest-use regions, and as low as 16 in some of the 
lowest-use regions (26).

The observed variations in the use of services corre-
spond to substantial differences in Medicare spending 
per enrollee in different parts of the country (Fig. 7) 
(20,54). In 2006, the average costs ranged from about 
$5,542 in the areas with the lowest spending, compared 
to $16,351 in the areas with the highest spending. Re-
searchers at Dartmouth described that differences in 
illness rates account for less than 30% of the variation 
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in spending among areas, and differences in prices 
can explain another 10% - indicating that more than 
60% of variation is due to other factors (49). However, 
other studies have shown that a larger share of varia-
tion in spending can be accounted for by differences in 
health status and demographic factors, but even so, the 
remaining differences are substantial in dollar terms 
(55).

It has been stated that there is evidence that the 
degree of geographic variation in treatment patterns 
is greater when less consensus exists within the medical 
community about the best treatment to use. As an ex-
ample of good evidence, it is stated that patients who 
have fractured a hip need to be hospitalized; there is 

relatively little variation in admission rates for Medicare 
beneficiaries with that diagnosis. However, for hip re-
placements and for knee replacements, more discretion 
is involved and the surgery rates vary more widely (Fig. 
8). Furthermore, the variation in the rates of back sur-
gery and other treatments, whose benefits have been 
subject of substantial questions from within and out-
side, show the major variations. 

Significant geographic variations have been dem-
onstrated with all types of spinal interventions, includ-
ing interventional techniques. Spine imaging rates vary 
dramatically across geographic regions, and surgery 
rates are highest where imaging rates are highest (104). 
Further, when judged against guidelines, one-third to 

Fig. 8. Rates of  four orthopedic procedures among Medicare enrollees, 2002 and 2003.
Source: The Congress of the United States - Congressional Budget Office. A CBO Paper – Research on the Comparative Effectiveness of 
Medical Treatments: Issues and Options for an Expanded Federal Role. December 2007 (20).
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two-thirds of spinal computed tomography (CT) and 
MRI may be inappropriate (56-58,105). Significant vari-
ations have been reported with lumbar spine surgery. 
Further, higher spine surgery rates are sometimes asso-
ciated with worse outcomes. In the state of Maine, the 
best surgical outcomes occurred where surgery rates 
were lowest; the worst results occurred in areas where 
rates were highest (58,99). 

Deyo and Mirza also (106) evaluated the trends 
and variations in the use of spine surgery. They showed 
that spine surgery rates in the United States increased 
55% in the 1980s. Among Medicare patients there was 
a 6-fold variation in spine surgery rates among United 
States cities, and a 10-fold variation in spine fusion rates. 
The most rapid increase was for spinal fusion, which 
tripled during the 1990s and accounted for an increase 
in proportion of all spine procedures. Further, some in-
creases coincided with the introduction of new surgical 
implants. However, all the issues may not be scientifi-
cally explained just based on geographic variation.

The rates also varied for all degenerative spinal 
disorders along with specific increases for cervical spine 
(107-112). In contrast, even though numerous variations 
have been observed with surgery of the hip and knee, 
variations in back surgery were the highest (113).

Friedly et al (59) showed significant geographic 
variation in epidural steroid injections among Medicare 
patients in the United States. They reported that in 
2001, there was a 7.7-fold difference between the state 
with the lowest rate, Hawaii (5.2 per 1,000), and the 
state with the highest rate, Alabama (39.9 per 1,000). 
The variation among health referral regions, which are 
small in size, was even greater, with an 18-fold differ-
ence from 5.6 per 1,000 in Honolulu, Hawaii, to 103.6 
per 1,000 in Palm Springs, California. Higher statewide 
rates of epidural steroid injections were associated with 
significantly higher rates of lumbar surgery. 

Manchikanti et al (31) evaluated specialty charac-
teristics as well as characteristics by each state. The av-
erage increase of services from 1997 to 2006 was 197% 
for the United States, an annual percent increase of 
19.7%. There were several states with increases greater 
than 100% average (i.e., greater than 297%). In con-
trast, there were also decreases seen in 2 states with 
California (37% increase), and Idaho with an 81% in-
crease, with some states showing increases of 6% to 
95%. Overall, there was 13.9-fold difference between 
the state with the lowest rate, California (37%), and the 
state with the highest rate, Connecticut (514%), from 
1997 to 2006. Florida had an 11.6-fold increase com-

pared to California (431% versus 37% increase). The 
average difference for the United States for services 
per 100,000 beneficiaries was 4.8-fold with the lowest 
rate of services in Hawaii. Fifteen states had above av-
erage increases. Florida presented with 27,979 services 
per 100,000 Medicare beneficiaries compared to Hawaii 
with 22,101 services per 100,000 Medicare beneficiaries, 
a 12.7-fold geographic difference. 

The implications of the observed variations in 
treatments and spending depend importantly on their 
relationship to health outcomes. If life expectancy and 
other measures were better in the areas with higher 
spending, that result would imply that increased 
spending the low-cost areas would yield health bene-
fits. A study examined differences in hospital spending 
in Florida and found that areas with higher spending 
had lower mortality rates among Medicare patients 
who were treated in the emergency room for heart 
attack (60). However, another study found that high-
er-spending regions did not, on average, have lower 
mortality rates than the lower-spending regions, even 
after adjustments to control for differing illness rates 
among patients and regions (61). Further, this study 
also found that higher spending did not slow the rate 
at which the elderly developed functional limitations. 
Even though more research is needed about the im-
pact that differences in spending have on patients’ 
morbidity and quality of life, perhaps using more so-
phisticated and expensive health care measures may 
or may not be responsible for variations. In addition, 
suggestion of these findings with spending in high-
cost areas could be reduced without adverse effects 
on the overall health of residents in those areas, is not 
based on EBM or CER.

1.6 Why Variations? 
Why is there so much practice variation? While 

it may be easy to dismiss it as “the art of medicine,” 
the main causes are uncertainty and lost translation 
(17). Uncertainty because for many common clinical 
scenarios, definitive evidence demonstrating that one 
approach is better than another does not exist. This ex-
tends not only for specialties such as interventional pain 
management, but also to a well established specialty 
such as cardiology. For example, it is not known if a pa-
tient with new onset of chest pain will have a different 
outcome if referred for one type of non-invasive test 
as compared to another (61). Even though cholesterol 
drugs are one of the most commonly used drugs in the 
United States, it is not certain which anti-cholesterol 



www.painphysicianjournal.com  E35

Facts, Fallacies, and Politics of Comparative Effectiveness Research: Part 1

drugs are most effective or cost effective, and the prob-
lems of hypercholesteremia are unresolved (62,76). 

A review of practice guidelines developed by the 
American College of Cardiology (ACC) and the Ameri-
can Heart Association (AHA) found that relatively few 
recommendations were based on high quality evidence 
(114). Another study also revealed that most guide-
lines for treating lung cancer were not based on ad-
equate evidence (115). It has been stated that a major 
reason for the gap in the evidence is because of the 
lack of comparative effectiveness and very low alloca-
tion of funds (currently less than 0.1%) in assessing the 
comparative effectiveness of available interventions 
(116,117). Further, the absence of timely and relevant 
evidence appears to be a major issue. 

While an evidence gap is an attractive argument, 
improper use of evidence with inappropriate synthesis, 
bias, and even outdated evidence, is a major problem 
(118-151).

Some explanation may be provided for geographic 
variations in performance of interventional techniques 
such as lack of appropriate regulations, lack of train-
ing requirements, lack of fluoroscopy, lack of utiliza-
tion of appropriate indications, and medical necessity. 
Finally, economic incentives have been fueling the costs 
in some regions, such as Florida. All the causes may not 
be applicable. Further, gaming of the studies with inap-
propriate interpretation may also lead to misrepresen-
tation of geographic variations and effectiveness of a 
modality. For example, it has been shown that patients 
who receive high dose opioids more frequently under-
go epidural injections as well as surgical interventions; 
however, the factors such as functional disability and 
intensity of pain and structural abnormalities have not 
been taken into consideration in such conclusions (59). 
The same applies to functional disability on opioids or 
patients undergoing injection therapy (63,152-154). 
Further, it has been shown that patients who have un-
dergone epidural steroid injections are more likely to 
undergo surgical decompression for spinal stenosis. Epi-
dural steroids have been blamed for the increase in sur-
gery. However, the reasons in the first place to undergo 
epidural steroid injections is the level of symptomatic 
stenosis and functional disability (59). To be appropri-
ate, one should look at the proportion of patients un-
dergoing epidural steroids who were able to avoid sur-
gical intervention and the resulting cost effectiveness. 

Health policy experts cite practice variation as symp-
tomatic of uncertainty, waste, inefficiency, and poor 
performance of the health care enterprise (17,64,155).

2.0 Evolution of CER
While press attention has gone to the American 

Recovery and Reinvestment Act (ARRA) of 2009, and 
to President Obama for comparative effectiveness, it 
started long before 2009, with passage of the Medi-
care Modernization Act (MMA) in 2003 (19,156). In 
fact, the U.S. government has a rather long, but some-
what checkered history of involvement in CER and re-
lated efforts. 

Historically, the intellectual roots of effectiveness 
research can be traced back to the mid 18th century 
Scotland and the “arithmetical medicine” practiced by 
the graduates of Edinburgh Medical School (1). James 
Lind at this medical school undertook a controlled tri-
al of 6 separate treatments for scurvy (2). During the 
1830s, Pierre Louis developed the méthode numérique 
in Paris, whereby he demonstrated that phlebotomy 
did not actually improve the survival rates of patients 
suffering from pneumonia (1). At the beginning of the 
20th century, Ernest Codman, an American physician, 
founded what is today known as “outcomes manage-
ment” in patient care (3). He published his results in 
a book, A Study in Hospital Efficiency (3). Of 337 pa-
tients discharged from the hospital between 1911 and 
1916, Codman recorded and publicized 123 errors. 

In England, the 1930s saw the development of 
health services research in a world increasingly ob-
sessed with egalitarian uniformity. J.A. Glover found a 
tenfold variation in tonsillectomy (65). Subsequently, 
following several decades of socialized health care in 
the United Kingdom, the 1970s and 1980s witnessed 
the release of a range of studies that highlighted the 
wide geographical variations in general medical ad-
missions, including operations such as appendectomy, 
caesarean section, cholecystectomy, hysterectomy, 
tonsillectomy, and prostatectomy (66). Such varia-
tions not only demonstrated the inequities of the Na-
tional Health Services (NHS), but also raised questions 
about the probity and cost effectiveness of many of its 
treatments. 

Following the publication of Archie Cochrane’s 
Effectiveness and Efficiency: Random Reflections on 
Health Services (67) in the United States, researchers 
demonstrated large variations in the rates of prosta-
tectomy for patients with benign prostatic hypertro-
phy (68). Consequently, the opinions were drawn that 
such variation meant either under-provision in some 
places and/or over-provision and possibly ineffective 
treatment in other regions (157). 
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2.1 CER in the United States 
In the United States, federal efforts date at least 

to the late 1970s and the short-lived National Center 
for Healthcare Technology. It was established in 1978 
as part of the Department of Health, Education, and 
Welfare (DHEW) and was given a broad mandate to 
conduct and promote research on health care technol-
ogy. It included an Advisory Board appointed by the 
secretary to assist in setting research priorities. The 
Center sponsored or co-sponsored major evaluations 
of coronary artery bypass graft surgery, dental radiol-
ogy, and caesarean delivery and made about 75 recom-
mendations to the Medicare program about coverage 
(20). The Center ceased operations at the end of 1981, 
reflecting changes in priorities for the new administra-
tion and the Congress, as well as opposition from some 
provider and industry groups (158). 

In 1972, the Office of Technology Assessment (OTA) 
was created as an advisory agency to Congress, cover-
ing a broad set of issues, including health care. Most of 
the focus on evaluation of technologies now would be 
called CER. The OTA produced an extensive review and 
analysis of the issues involved in options for improving 
evidence about the clinical effectiveness and cost-effec-
tiveness of medical treatments (159). For a variety of 
reasons – however, having little to do with its health 
care study specifically but instead reflecting broader 
questions about the agency’s role – the OTA was elimi-
nated in 1995. 

In 1989, the Agency for Healthcare Policy and Re-
search (AHCPR) was created as an arm of the Depart-
ment of Health and Human Services (DHHS) (160). 
AHCPR has undertaken a number of initiatives, includ-
ing creation of the National Guideline Clearinghouse 
(NGC) designed to summarize the available medical 
evidence on the appropriate treatments for various 
conditions (160). They produced 15 guidelines at a cost 
of $750 million. In the mid 1990s, controversies arose 
after an agency-sponsored research team concluded 
that there was insufficient evidence to support certain 
spinal surgeries, and on the basis of that, the agency is-
sued practice guidelines for the treatment of back pain 
(81,161-163). Strong opposition from spine surgeons, 
along with broader questions about the value of the 
research that the agency had funded and other factors, 
led to pressure to eliminate the agency (163). 

Ultimately, AHCPR was retained, but its funding 
for fiscal year 1996 was reduced from prior levels. It 
was renamed the Agency for Healthcare Research and 
Quality (AHRQ). Since then, its overall budget has gen-

erally been maintained, at least in nominal terms, or 
increased (160). 

In 2003, the landmark MMA authorized AHRQ to 
spend up to $50 million in 2004 and additional amounts 
in future years to conduct and support research with a 
focus on “outcomes, comparative clinical effectiveness, 
and appropriateness of healthcare items and services” 
for Medicare and Medicaid enrollees (156,164,165). The 
actual funding appropriated for that initiative has been 
$15 million per year. Using that funding, AHRQ has es-
tablished an “effective healthcare” program consisting 
of 3 main functions: reviewing and synthesizing exist-
ing evidence (using its evidence-based practice centers); 
generating new information using a set of approved re-
search centers (such as the HMO research network) that 
have access to data from medical claims and electronic 
medical records; and publishing findings and formats 
that are geared to the differing needs of clinicians, pa-
tients, and policy-makers (166). 

Other federal agencies also engaged in various 
activities related to CER – efforts that received less at-
tention than AHRQ’s activities, but that are probably 
larger in dollar terms. The Department of Veterans 
Affairs (VA) has a very substantial research program 
that reviews evidence from the medical records of its 
patients, focusing particularly on the clinical effective-
ness of treatments. The department also sponsors evi-
dence reviews through the technology assessment pro-
gram and helps fund clinical trials – including the study 
comparing strengths to drug therapy. Over the years, 
the NIH has sponsored a number of trials that compare 
treatments directly. 

The Centers for Medicare and Medicaid Services 
(CMS) also has helped to sponsor a limited amount 
of research on comparative effectiveness (i.e., lung 
volume, reduction surgery). CMS generally considers 
only whether devices and procedures are clinically ef-
fective in making payment decisions. However, it has 
sponsored some studies comparing the effectiveness 
of different treatments but has done so largely to de-
termine whether to establish separate payment rates 
for similar treatments (20). CMS has sponsored a trial 
with NIH that may eventually compare the effects of 
daily dialysis for kidney patients with the conven-
tional treatment of dialysis 3 times per week. How-
ever, this may increase the cost rather than reduce it 
if daily dialysis proves more effective for certain pa-
tients. CMS could modify its payment policy to cover 
the additional costs of more frequent treatments for 
those patients. 
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Overall, it has been estimated that the federal gov-
ernment has spent $1.5 billion in 2005 on health ser-
vices research. This broader category includes some of 
the work on comparative effectiveness, but also encom-
passes many other types of studies (117). Further, it also 
has been stated that aggregate figures may not include 
all federal funding for comparative trials or other ef-
forts that are outside the traditional scope of health 
services research.

2.1.1 American Recovery and Reimbursement Act 
On February 17, 2009, President Obama signed into 

law the ARRA. Of $787 billion that was appropriated, 
$150 billion was allotted for medical issues, being touted 
as a down payment on health care reform (167,168). 
Among the most controversial provisions of the medi-
cal spending was the allotment of $1.1 billion for CER. 
Further, multiple bills have been introduced in the 100th 
U.S. Congress that directly address CER (17). Senator Max 
Baucus (D-MT) introduced the Comparative Effective-
ness Research Act of 2008 which proposed to establish 
a private, non-profit corporation called the Health Care 
Comparative Effectiveness Research Institute, which nev-
er became law (169). The institute would be governed 
by a board with representatives from multiple sectors. It 
would be charged with identifying national priorities for 
CER, and would be allowed to enter into contracts with 
different entities for conducting research. 

2.3 CER Internationally
CER has been the basis of decision for health care 

in many other countries (1). According to the Interna-
tional Network of Agencies for Health Technology As-
sessments (INAHTA) (170), many industrialized countries 
have bodies that are charged with health technology 
assessments (HTAs) or comparative effectiveness stud-
ies. However, the evolution of these bodies and their 
responsibilities at the national decision-making level 
has been far from uniform. While some of these bodies 
have an advisory role and make reimbursement or pric-
ing recommendations to a national or regional govern-
ing body, others have a more explicit regulatory role. 
They are accountable to government ministries and are 
responsible for listing and pricing medicines and devic-
es. This is the case in France, Germany, and the United 
Kingdom. 

2.2.1 CER in United Kingdom
The NHS was established in 1948 in the United King-

dom. It is a single payor health care system, directly ad-

ministered by the British government, funded through 
taxation, and provided mainly by public sector institu-
tions (4,171). In 1999, the government established the 
NICE (172-174). At its heart is the center for health tech-
nology evaluation that issues formal guidance on the 
use of new and existing medicines based on rigid and 
proscriptive “economic” and clinical formulas. The NHS 
is obliged to adhere to NICE’s pronouncements.

2.2.3 CER in Denmark
The Danish health care system is completely state-

funded, with public provision of hospital beds repre-
senting more than 90% of the hospital sector. Den-
mark’s national HTA system was explicitly established 
on the basis of its making prioritized resource-alloca-
tion decisions carried out by the unit known as the Dan-
ish Centre for Evaluation and Health Technology Assess-
ment (DACEHTA). It operates within the framework of 
the National Board of Health (NBH), itself a part of the 
Danish Ministry of Health (175).

2.2.3 CER in France
In France, in 2005, a centralized High Health Au-

thority was established. It is designed to stipulate the 
benefits of medicines and determines their price-reim-
bursement levels. As such, it is set to raise the focus on 
cost-containment and bring its decision-making under 
closer state control (173,174). 

2.2.4 CER in Germany
In Germany, as in France, health care is financed 

primarily by social insurance and provided by a mixture 
of public and private providers. However, only 10% of 
Germans opt for full private medical insurance (172-
174,176-178). In 1990, the Office of Technology Assess-
ment at the German Parliament (TAB) was established, 
and in 2004, the government set up the Institute for 
Quality and Economic Efficiency in the Healthcare Sec-
tor (IQWiG). Tasked with the central goal of efficiency, 
the IQWiG investigates and stipulates which therapeu-
tic and diagnostic services are appropriate. 

2.2.5 Overall European Perspective
The European community has promoted priority 

setting, effectiveness assessments, information sharing, 
and the dissemination of results since 1994 (173). The 
European community established the European Net-
work for Health Technology Assessment (EUnetHTA) 
in 2006 to promote better coordination of national ef-
forts (174). Essentially, this Europe-wide initiative serves 
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as an umbrella effort to make certain that there is no 
duplication of efforts and to bring up standards across 
individual countries and agencies. 

2.2.6 International Perspective
Systematic, detailed information on the opera-

tions of most national clinical effectiveness programs 
is limited, and studies assessing and comparing the im-
pacts of these programs are even more limited (176). 
Further, the documentation and evaluation of national 
programs assessing clinical effectiveness that are consis-
tent, transparent, and evidence-based are not uniform 
(173-178). However, even the IOM Committee has not 
undertaken an in-depth study of international models 
for developing knowledge about clinical effectiveness 
(179). 

As shown in Table 2, effectiveness review programs 
in Australia, Canada, Denmark, France, Germany, and 
the United Kingdom assess a broad range of clinical 
services, including drugs, devices, tests, imaging pro-
cedures, preventive services, and surgical procedures 
(9,21,180-199). The programs in Australia, Canada, Ger-
many, and the United Kingdom assess both clinical ef-
fectiveness and cost-effectiveness. 

3.0 What is CompaRativE EffECtivEnEss 
REsEaRCh?

3.1 Definition of CER
An agreed upon definition of CER is an essential 

first step for setting priorities and developing a sustain-
able national CER (4). It informs the public of the focus 
of this research and its importance in their lives, and 
it informs investigators of the characteristics of the re-
search to be supported by CER funds. Further, it pro-
vides a basis for judging research proposals to perform 
CER and for evaluating the impact of that research 
and the success of a national CER program. In formu-
lating its definition, the Committee on Comparative 
Effectiveness Prioritization, IOM (4), drew upon defini-
tions by several government agencies and other IOM 
committees: 

Comparative effectiveness research (CER) is the 
generation and synthesis of evidence that compares the 
benefits and harms of alternate methods to prevent, 
diagnose, treat, and monitor a clinical condition or to 
improve the delivery of care. The purpose of CER is to 
assist consumers, clinicians, purchasers, and policy-mak-
ers to make informed decisions that will improve health 
care at both the individual and population levels.

Table 2. Focus of  selected national efforts to identify effective health care services.

Country Drugs Devicesa Preventive Services Surgical Proceduresb

United Kingdom ❏ ❏ ❏

Australia ❏ ❏ ❏ ❏

Canada ❏ ❏ ❏ ❏

Denmark ❏ ❏ ❏ ❏

France ❏ ❏ ❏ ❏

Germany ❏ ❏ ❏ ❏

Scotland ❏ ❏ ❏ ❏

England and Wales ❏ ❏ ❏ ❏

aIncludes diagnostic and therapeutic devices (e.g., ultrasound machines, stents, and inhaler devices).
bIncludes the assessment of operating techniques, the use of surgical equipment for a specific procedure, and comparative effectiveness of surgical 
procedures.

Data adapted from: Australian Safety & Efficacy Register of New Interventional Procedures-Surgical (2005) (180); CADTH (2006) (181); Cana-
dian Task Force on Preventive Health Care (2005) (182) Department on Health and Ageing (2006) (183); Haute Autorité de Santé (2007) (184); 
Institute for Quality and Efficiency in Health Care (2007) (185); National Board of Health (2007) (186); NICE (2007) (187); SIGN (2007) (188); 
National Health and Medical Research Council (2006) (189).

Source: Eden J et al. Knowing What Works in Health Care: A Roadmap for the Nation. National Academies Press, Washington, DC, 2008 (9). 
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3.3 Goals of CER
The goals of comparative effectiveness are not only 

to compare research of alternative approaches to pre-
vent, diagnose, treat, and monitor clinical conditions, 
but also to support patient-centered care that will pro-
duce superior patient outcomes. CER is expected to pro-
duce important clinical innovations more rapidly and 
uniformly and at the same time holding the health care 
costs to a lower level to ensure that the highest value is 
obtained for every health care dollar (190). To achieve 
these goals, comparative effectiveness will require a 
clear, unbiased, non-bureaucratic strategy to produce, 
disseminate, and apply the research to help all stake-
holders, in order to improve the quality and value of 
clinical practice.

3.3 Functions of CER
CER combines 2 very separate elements; first syn-

thesizing existing evidence to inform decision-making; 
second, to generate new evidence to address important 
evidence gaps. Synthesizing evidence can be accom-
plished through systematic reviews and meta-analysis; 
however, the generation of new evidence requires the 
commissioning of prospective clinical trials or the con-
duct of new analysis of patient outcomes from data 
available in insurance claims systems, electronic medical 
records, or clinical registries. These databases, however, 
seldom specify the rationale for medical decisions. Pro-
spective registries and cohort studies are undertaken to 
understand the natural progression of disease and fac-
tors that influence clinical outcomes. These observation-
al research methods have many advantages, but cannot 
escape a key limitation: characteristics of the patient 
drive real-life clinical decisions, leading to uncertainty 
about whether they, or the intervention itself, cause 
the observed outcomes. Therefore, researchers often 
turn to RCTs, in which patients are randomly assigned 
to different interventions eliminating much of the un-
certainty that plagues the interpretation of the obser-
vational research. Over time, differences in response to 
these interventions reveal which work best and iden-
tify factors that might predict the benefits or harms of 
an intervention. Even though RCTs are considered the 
gold standard of evidence, they have shortcomings. Re-
searchers must choose among these methodologies and 
must inform the public about their shortcomings. 

When combined effectively, the elements of CER 
represent a powerful tool for improving the evidence 
base and informing decisions made by patients, clini-
cians, and policy makers (190). However, the under-

standing of the functions of CER has been lacking due 
to expected bias, uncertainty, and political tensions sur-
rounding the question of how comparative effective-
ness information will be used. Consequently, rhetoric 
has been projected on both sides with only 2 options for 
the function of a comparative effectiveness program: 
one that focuses narrowly on providing information to 
patients and clinicians, or one that largely serves the in-
terests of payors by making or recommending coverage 
decisions. However, comparative effectiveness evidence 
should achieve a broader function when it provides pa-
tients and clinicians with more appropriate information 
while also providing payors evidence framed specifically 
to support value based coverage and payment policies. 
Thus, as Pearson (190) describes, the function of CER 
is to guide practice and policy from better evidence to 
better care.

4.0 CompaRativE EffECtivEnEss 
REsEaRCh vs. EvidEnCE-BasEd mEdiCinE 

The CER and the EBM, though similar, are not syn-
onymous. Thus, it is not only the definitions, but also 
the methodologies and application. While they vary, 
both in principle are about providing high quality 
evidence.

The EBM has been defined as a conscientious, ex-
plicit, and judicious use of current best evidence in mak-
ing decisions about the care of individual patients (5). 
In contrast, comparative effectiveness is the generation 
and synthesis of evidence that compares the benefits 
and harms of alternative methods to improve the deliv-
ery of care, RCTs, systematic reviews, meta-analysis, ob-
servational studies, and all types of evidence. Further, 
EBM systematic reviews utilize explicit methodology of 
clearly formulated questions and methods to identify, 
select, and critically appraise the relevant research and 
then collect and analyze the data from the studies that 
are included in the review (5-7,10-15). In contrast, a CER 
is a unique type of systematic review, which synthesizes 
the available scientific evidence on a specific topic. The 
CER expands the scope of a typical systematic review 
which focuses on the effectiveness of a single inter-
vention by comparing the relative benefits and harms 
among a range of available treatments or interventions 
for a given condition (4,73). Consequently, it is stated 
that in doing so, CERs more closely parallel the deci-
sions facing clinicians, patients, and policy-makers, who 
must choose among a variety of alternatives in making 
diagnostic, treatment, and health care delivery deci-
sions (73,191-193). 
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Drummond et al (194) has described the role of CER 
in current practice in relation to EBM (Fig. 9).

5.0 thE fEdERal CooRdinating CounCil

5.1 The Structure of the Council
The ARRA established the Federal Coordinating 

Council for CER to foster optimal coordination of CER 
conducted or supported by the federal government. 
The council consists of 15 members, all of whom must 
be government employees and at least half of whom 
must have clinical experience. Ezekiel Emanuel, the 
brother of White House Chief of Staff Rahm Emanuel, 
is a member of the council (18). In his book Healthcare 
Guaranteed, he wrote, “The Institute for Technology 
and Outcomes Assessment will provide information on 

effectiveness and cost to eliminate tests or treatments 
of marginal or no value.” This council bears a striking 
resemblance to the agency that assesses comparative 
effectiveness in Great Britain - NICE. It is worth stressing 
that NICE analyzes both clinical effectiveness and cost 
effectiveness. In addition, in his book Critical, former 
Senate Majority Leader Tom Daschle extols a health 
care system based on value (195). It has been interpret-
ed that this is simply another way of saying that the 
government should be able to determine health care 
coverage based on its rigid criteria leaving little room 
for the professional judgement of the physician or the 
unique biology of the patient. Daschle wrote, “Doc-
tors . . . hospitals and other health care providers will 
have to adjust to an underlying value-oriented system. 
In too many cases, they are providing care that does 

Patient Level
Decision

RCTs EBM

Does it work? Is it worth it?

Conditional
Coverage

Clinical
Guidelines

CER

HTA

Can it work?

Coverage
Decision

Fig. 9. Depiction of  relationship of  CER with evidence-based medicine and current practice. 
Source: Drummond MF et al. Key principles for the improved conduct of health technology assessments for resource allocation deci-
sions. Int J Technol Assess Health Care 2008; 24:244-258 (194). 



www.painphysicianjournal.com  E41

Facts, Fallacies, and Politics of Comparative Effectiveness Research: Part 1

not reflect the latest science. Doctors will have to learn 
to operate less like solo practitioners and more like 
team members. In return, they will enjoy the benefits 
of working in a simpler seamless system that requires 
excellent performance.”

5.3 Recommendations
On June 30, 2009, the council released a report to 

President Barack Obama and Congress on its recom-
mendations for CER funding priorities for the Office of 
the Secretary (196,197). The council established explicit 
threshold and prioritization criteria to guide recom-
mendations for funding priorities as shown in Table 3. 
The council also developed a strategic framework for 
categorizing current CER activity, identifying gaps, and 
informing the recommendations for priorities. 

The council summarized that the expansion of 
CER or patient-centered outcomes research has at 
least 3 major implications. First, the results of such re-
search will better inform a broad area of health care 
decision. Second, the ARRA provision for CER repre-
sents a significant investment in one of the transla-
tional steps toward improving the quality and value 
of health care for all (197,198). Health services re-
search, of which CER is only a part, has been estimat-
ed to account for 1.5% of total biomedical research 
expenditures and 0.1% of the total U.S. expenditures 

on health care (116), but the ARRA funding may re-
flect a trend toward increased investment in these 
translational building blocks for improving health. 
The council believes that these investments create 
the potential for training a new cadre of research-
ers, invigorating current researchers, and improving 
health outcomes.

Third, CER has the potential to drive high-value in-
novation and to enable the practice of more personal-
ized medicine based on subgroups of patients. The goal 
of randomized efficacy trials is often to prove that a 
treatment is superior to placebo. But a more important 
question may be whether the intervention is better 
than other available interventions for specific popula-
tions and whether we can identify the subgroups of 
patients who will benefit the most from or are most 
likely to be harmed by specific interventions. The coun-
cil emphasizes that CER must focus on informing the 
care of people who are often excluded from trials (e.g., 
those with multiple chronic conditions) and identifying 
subgroups of patients (e.g., elderly, racial, and ethnic 
minorities or people with a particular genetic marker) 
whose response to a given therapy or intervention may 
be different from that of the “average” patient in a 
trial. 

5.3 Impact of CER

Table 3. Threshold and prioritization criteria outlined by the Federal Coordinating Council for Comparative Effectiveness Research.*

Minimum threshold criteria for projects (must be met for a project to be considered)

• Inclusion within statutory limits of ARRA and the Council’s definition of CER

• Potential to inform decision making by patients, clinicians, or other stakeholders

• Responsiveness to expressed needs of patients, clinicians, or other stakeholders

• Feasibility of research topic

Prioritization criteria for scientifically meritorious research and investments

• Potential impact (e.g., prevalence of condition, burden of disease, variability among outcomes, costs)

• Potential for evaluating comparative effectiveness among diverse populations and engaging communities in research

• Addressing of uncertainty within the clinical and public health communities regarding management decisions and variability in practice

• Addressing of a need or gap unlikely to be addressed through other organizations

•  Potential for multiplicative effect (e.g., laying of a foundation for future CER, such as data infrastructure and methods development and train-

ing, or generating of additional investment outside government)

* ARRA denotes the American Recovery and Reinvestment Act, and CER comparative-effectiveness research.

Source: Conway PH, Clancy C. Comparative-effectiveness research – implications of the Federal Coordinating Council’s Report. N Engl J Med 
2009; 361:328-330 (196).



Fig. 10. 10-year impact on spending of  a center for comparative effectiveness.
Source: Based on estimates by The Lewin Group for The Commonwealth Fund, 2007 (199).
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The projected ten year impact on spending as a re-
sult of a center for comparative effectiveness has been 
shown to provide approximately $368 billion system-
wide savings, with approximately $114 billion in savings 
for the federal government, $49 billion for state and lo-
cal governments, approximately $98 billion for private 
payors, and $107 billion for households (Fig. 10) (199). 

5.4 What is Ideal CER?
An ideal organizational structure should be at 

“arms length” from government, preferably through a 
federally chartered corporation, that remains account-
able to Congress, but has stable funding and a gover-
nance structure insulated from overt political pressure 
(190). Thus, the organizational structure will establish 
a clear process for stakeholder engagement across all 
functions of the organization while setting the gover-
nance structure and internal politics to minimize the 
perceptions of bias. Second, as Pearson (190) describes, 
the organization structure will develop a common 
methodology and format for comparative effectiveness 
reviews, but commissions their production from a na-
tional network of academic and private sector review 
organizations which can produce high-quality evidence 
reviews and develop review rapidly, keep them up to 
date, and ensure that they reflect the contributions of 
all stakeholders.

While this structure appears to be ideal, this may 
also be associated with multiple flaws specifically 
with the bias, definition of stakeholders, methodolo-
gists, and clinicians. However, coordination by a single 
high-profile, trusted national CER organization, free of 
bias and influenced by administration, can achieve the 
greatest influence. 

Currently CER is diffused across many sectors of the 
health care system. While diversity and competition have 
advantages, the broader impact of the lack of coordina-
tion has impaired the ability of comparative effectiveness 
evidence to help the health care system achieve desired 
goals. Consequently, a federal comparative effectiveness 
organization should therefore exercise a leading role in 
supporting methods development, establishing consen-
sus for key methods and procedures within comparative 
effectiveness reviews, and developing consistent frame-
works and formats for communicating results. The ulti-
mate goal should be for the organization to be account-
able to Congress even though it is structured and funded 
so that it has greater political insulation than existing 
structures inside the government.

6.0 mEthodology of CER 
Tunis (200) described that effective CER will require 

new research methodology for reaching conclusions 
about the benefits, risks, and costs of actual medical 



Table 4. Hierarchy of  evidence.

CER EBM

Systematic reviews of existing research, including meta-analysis Systematic reviews of randomized trials

Experimental studies, including randomized clinical trials (RCTs), in 
which patients or groups of patients are assigned to alternative treat-
ments, practices, or policies

Single randomized trial

Prospective non-experimental studies, including registries, which 
observe patterns of care and outcomes, but do not assign patients to 
specific study groups

Systematic review of observational studies addressing patient-impor-
tant outcomes 

Retrospective analysis of existing clinical or administrative data, 
including natural experiments Single observational study addressing patient-important outcomes

Decision modeling, with or without cost information Physiologic studies (studies of blood pressure, cardiac output, exer-
cise capacity, bone density, and so forth) 

Adapted and modified from Tunis SR. Strategies to improve comparative effectiveness research methods and data infrastructure. In: The Ham-
ilton Project. Implementing Comparative Effectiveness Research: Priorities, Methods, and Impact. Engelberg Center for Health Care Reform at 
Brookings. June 2009, pp 35-54 (200).
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practices, and much better data infrastructure to pro-
vide the foundation for this evidence. Thus, to achieve 
the multiple technical objectives, methodological guid-
ance is the practice for the design of CER studies that 
reflect decision maker needs and balance internal valid-
ity with feasibility and timeliness. Further, these stud-
ies must involve patients, consumers, clinicians, payors, 
policy makers, and other relevant decision makers in 
key cases of CER study development and implementa-
tion. Finally, Tunis (200) describes the research infra-
structure has to be improved to enhance the efficiency 
of CER studies.

The single most important factors for CER and its 
utilization is that CER must be valid, non-biased, rele-
vant, timely, feasible, and actionable. To achieve these 
goals, the current approaches of conducting clinical 
and health services research may not suffice. It is essen-
tial to go beyond the current approaches of conduct-
ing clinical and health services research and to go be-
yond the traditional research community. Thus, the CER 
can be performed using a broad range of established 
and emerging methods. Table 4 illustrates categories 
of methods of CER (200) and hierarchy of evidence of 
EBM. 

Thus, experimental studies will continue to be a 
crucial source of CER information, and for those ques-
tions that are best addressed with these methods, it is 

critically important to develop study designs and in-
frastructure that will generate credible and relevant 
information, as quickly and inexpensively as possible 
(200). However, in contrast to EBM, non-experimental 
approaches are a useful tool for CER and continue to 
become increasingly important as such methods con-
tinue to be refined (201-203).

6.1 Principles of Methodology
In general, while EBM and CER go hand-in-hand, 

and CER can be derived from EBM as shown in Figure 9 
(194), it has been stated that the “traditional hierarchies 
of evidence” are overly simplistic and should not neces-
sarily guide the implementation of CER. Rawlins (204), 
chairman of the NICE in the United Kingdom described 
that “hierarchies of evidence should be replaced by ac-
cepting – indeed embracing – a diversity of approach-
es.” However, it has been stated that this is not a plea 
to abandon RCTs and replace them with observational 
studies, but rather it is a plea to investigators to contin-
ue to develop and improve their methods; to decision 
makers to avoid adapting entrenched positions about 
the nature of the evidence; and for both to accept that 
interpretation of evidence requires judgement. Thus, 
it re-emphasizes knowing that an intervention works 
under ideal circumstances (efficacy is necessary but not 
sufficient for evaluating what is appropriate for pa-
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tients in real-world practice settings). Consequently, to 
obtain information on real-world practice settings, and 
to answer CER questions, an alternate approach to the 
generation and appraisal of evidence may be required 
(205).

Categories described in Table 4 include all types of 
evidence including systematic reviews of existing re-
search, including meta-analysis as the number one cat-
egory; however, in this hierarchy experimental studies, 
including RCTs, in which patients or groups of patients 
are assigned to alternative treatments, practices or poli-
cies are also important. Further, an adjunct to RCTs in 
the context of CER will be data collected during the de-
livery of and payment for health care. There also have 
been important advances in methods that improve the 
validity of analysis of non-experimental data (201). In 
addition, the advances made in methods to improve 
the validity of analysis of observational data, along with 
design and use of clinical registries (206), and technical 
advances in documentation, will improve the quality of 
non-experimental data.

However, the major worry is the bias, the definition 
of the methodology, and lack of application of appro-
priate methodology. As an example, the disadvantages 
of equivalence trials and practical trials is that many 
researchers, even the ones acclaimed to be the interna-
tional experts and involved in decision-making at AHRQ 
and other organizations, failed to recognize the differ-
ence between a placebo and alternate treatment.

For example, Levin (207) and Smuck (208) consider 
steroid as ineffective as they showed no significant dif-
ference with local anesthetic, even though both groups 
experienced significant relief from baseline with func-
tional status improvement (209-217). The basis is that 
they consider local anesthetic as the placebo. Many 
other investigations, including Cochrane reviews, have 
ignored this relationship and have provided misinfor-
mation. Many conclusions also are confusing for policy-
makers and academicians when it is stated that there 
was no significant difference between local anesthetic 
or steroid, leading to the impression that steroids do 
not work and local anesthetic is a placebo. Researchers 
of CER should put their personal biases aside and imple-
ment CER without confusing placebo control with CER.

6.3 Selection of Topics of CER
In choosing topics for CERs, a number of criteria 

are considered, including burden of illness; evidence 
suggesting underuse or overuse; the cost of the inter-
vention or of not treating the illness; controversy sur-

rounding the treatment; and interventions intended to 
treat conditions that disproportionately affect women, 
traditionally underserved minorities, the elderly, and 
children. Prior to the establishment of the CER in the 
United States, the effective healthcare (EHC) program 
research, originating from the Medicare Prescription 
Drug, Improvement, and Modernization Act originat-
ing from the MMA of 2003 and the AHRQ, conducted 
research on multiple topics (156,218). The first 14 CERs 
were conducted from 2005 through 2007, of which 13 
were therapy and one was of diagnosis (218). The com-
parative effectiveness study conducted for the diagnos-
tic purposes was effectiveness of non-invasive diagnos-
tic tests for breast abnormalities (218). 

6.3 Types of Methodology
Given the multiple unsubstantiated statements 

about the effectiveness of CER, several questions do 
occur. If it is easy to obtain such data, opponents won-
der why we do not have such data or we are not in 
the process of getting such data (101). Further, what 
kind of data would resolve regional practices, provide 
cost effectiveness, and also provide cost savings while 
providing efficient quality health care to all Americans. 
Consequently, the type of research that would best 
yield comparative effectiveness data is uncertain. Pro-
spective RCTs, by eliminating or minimizing confound-
ing variables, would provide the highest quality data 
(10). However, such trials are very expensive and usually 
lengthy. Further, these trials are small and also include a 
small proportion of affected population, often exclud-
ing patients with comorbidities that are prevalent in 
clinical practice. Registry data can overcome these limi-
tations, but invariably introduce uncontrolled variables. 
Even systematic reviews may be criticized for their limi-
tations. Thus, it seems clear that the process of acquir-
ing accurate high-quality CER data will neither be easy 
nor inexpensive. 

The CBO (20) describes that analyzing existing data 
would require a different set of skills and would cost 
less than overseeing new clinical trials that compared 
different treatments. Further, the scope of analysis 
– both the types of comparisons and the questions that 
analysis would address would differ. Consequently, fed-
eral efforts to assess different treatment options could 
be pursued in a variety of ways. Options range from 
synthesizing existing research or a systematic review, 
to conducting new studies using data that are already 
available to fund new head-to-head clinical trials. How-
ever, all options could be performed at the same time.
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Systematic reviews of existing research would prob-
ably be easier to implement, which will only require a 
review and summary of the results of existing studies 
in a systematic and rigorous way. Even though existing 
studies may only compare a single treatment to a pla-
cebo, the results of several studies of individual thera-
pies could in some cases be combined to measure those 
treatments against one another. Such reviews would be 
comparable to some of the work that AHRQ is already 
undertaking and to some current efforts based at uni-
versities or other public and private research centers, 
such as Economic Cycle Research Institute (ECRI). While 
this is promoted as a relatively low expense, in a gov-
ernment setting a single systematic review might cost 
a few hundred thousand dollars. Numerous limitations 
of this approach include incomplete data, lack of new 
information from other systematic reviews, and bias 
with conflicting opinions. Finally, no matter how rigor-
ously a systematic review is conducted, its contribution 
is by definition constrained by the extent and quality 
of the underlying evidence and conflicts of interest. As 
an example, a systematic review of drug treatments for 
one form of diabetes that was sponsored by AHRQ il-
lustrates both the strengths and weaknesses of such 
research (193). The review covered a large body of lit-
erature, consisting of over 200 reports, and it was able 
to reach a relatively clear conclusion, “Older drugs were 
found to be at least as effective as new drugs in control-
ling patient’s blood sugar and cholesterol levels.” The 
limitations included that most studies were of short 
duration of follow-up and the studies focused on non-
elderly white patients and diabetics without comorbidi-
ties, leading to the review’s recommendation that sev-
eral clinical trials be conducted to fill in those gaps. 

It is interesting to note that NICE relies solely on 
systematic reviews of available studies. NICE analyzed 
many different treatments on the basis of their cost-ef-
fectiveness and developed an extensive set of clinical 
guidelines and recommendations about using medical 
technologies (219) associated with substantial criticism 
from the public and providers. The EHC health care re-
ports also may provide insight into new and upcoming 
CER. AHRQ, through their effective health care pro-
gram, authorized by MMA, has published and revised 
14 comparative effectiveness studies (218). They used 
mostly the data applicable to systematic reviews and 
their updates in assessing the need to update CERs. At 
present, the methodology utilized includes opinions 
from a minimum of 4 experts on each report topic, in-
cluding that of the director of the EPC that conducted 

the original report for a reassessment. 
One of the options most discussed in recent days 

is medical registries. Registries collect additional infor-
mation that is typically not contained in claims records, 
such as measures of health status or test results. Regis-
tries are essentially observational studies that involve 
the systematic collection of uniform baseline data and, 
at least in theory, provide comprehensive follow-up in-
formation for a representative population of patients. 
For instance, a registry might study those with a par-
ticular disease or condition, or those receiving various 
treatments such as a procedure, a drug, or a device. The 
IOM suggested that the highest priority research topic 
should be the creation of a prospective patient registry 
to compare the effectiveness of treatment strategies 
for low back pain without neurological deficit or spinal 
deformity. As one of the recommendations, the panel 
has recommended the 25 most important research top-
ics in the entire comparative effectiveness field in the 
first quartile. The IOM panel suggested that large scale 
registries and other longitudinal studies would be a 
way of tracking the impact of medical interventions on 
ordinary patients in the complexities of real-world situ-
ations – and not just on the highly selected populations 
studied in RCTs. If we take low back pain as an example, 
there are more than 200 treatments for low back pain 
and tens of millions of patients receiving them every 
year in the United States alone. Registries could chart 
the outcomes of a representative selection of these pa-
tients who appeared to be a research project of unprec-
edented magnitude, even though it may appear simple. 
Large registries would require substantial technological 
infrastructure, new interactive data networks, and in-
centives to encourage health care institutions, health 
care providers, and patients to participate. In addition, 
the IOM panel acknowledged that there is a need for 
further research on how best to interpret the informa-
tion provided by these large observational studies. 

Skeptics point out that registries have a sparse 
track record in general and in back pain research spe-
cifically, are vulnerable to significant biases, and do 
not support firm conclusions about the effectiveness 
of common treatments. Carragee et al (74) called for 
early CER as part of a broader effort to improve spine 
research and emphasized that the only treatments and 
technologies should be widely disseminated or those 
supported by strong evidence. Koes (220), an author 
of numerous publications on low back pain and treat-
ments expressed that, “If the question is to investigate 
the effectiveness of treatment, then a registry is obvi-
ously not the most valid method.” He suggested that 
researchers carefully consider the purpose of registries 
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before they begin, particularly the research questions 
to be posed and answered. In addition, if a registry 
is not started with a clear focused question, they will 
not be useful. Deyo (221), a proponent of restraint for 
various types of spinal treatments and an opponent 
of overtreating back pain (38,222) was puzzled by the 
specification of a registry as a method of comparative 
treatment for low back pain. He suggested that the reg-
istries are a complementary rather than a stand-alone 
research tool. However, Deyo and Mirza (222) pointed 
out that registries may have a major role to play in post-
marketing surveillance of new technologies. For valid 
information to be gathered from registries, they have 
to be complete and provide follow-up on nearly every 
patient. Chou (223), of the Oregon Health and Science 
University Evidence-Based Practice Center, and author 
of numerous evidence-based manuscripts, was also sur-
prised at the IOM’s recommendations of a registry as 
the highest priority back pain research project. 

Registries focused on specific treatments could 
also be subject to bias if those patients differed system-
atically from patients who did not receive those treat-
ments. However, this problem could be addressed by 
including a comparison group in the registries. Another 
concern is the data elements to collect would include 
a more extensive list permitting a richer analysis, but 
also would raise the burden of participation and again, 
the accuracy. Further, extensive registries and registries 
involving all patients to participate will be very expen-
sive to operate, with the annual costs of maintaining a 
typical registry probably in the order of several million 
dollars (20). 

The establishment of registries could affect medical 
practice in various ways. As an example, CMS instituted 
a policy of coverage with “evidence development” for 
Medicare, to address treatments with potentially prom-
ising but uncertain medical benefits (224). Under the 
policy, Medicare covers the costs of implantable cardio-
verter-defibrillators for a broad set of heart conditions 
that had previously been eligible – but only if those 
new patients are included in a registry that is supposed 
to track their progress. If CMS would otherwise have 
decided not to cover that treatment for those patients, 
then the new policy means an increase in spending 
in the near term, but it also allows broader access to 
the technology in order to help generate the kind of 
evidence needed to reach a conclusion about its value 
(20). The registry may also help ensure, through its doc-
umentation requirements, that all patients meet the 
medical criteria required for Medicare coverage. In fact, 

in Sweden (225), health costs were reduced by avoiding 
repeat operations to fix faulty or poorly installed hips, 
with a registry of patients undergoing hip replacement 
surgery. 

Finally, the method of research that would prob-
ably yield the most-definitive results involves RCTs to 
compare treatments head to head, but that approach 
would also be the most expensive and would take the 
longest to conduct. The CBO states that the total cost 
for conducting an extensive trial can exceed $100 mil-
lion over the course of the study, even though many 
trials are less expensive, and some may cost only a few 
million dollars (20). Further, to address many issues re-
lated to placebo-controlled trials, equivalence or non-
inferiority trials have been advocated. These may be 
considered as practical clinical trials (PCTs) (25) with 2 
key features that they compare treatment choices that 
clinicians face and include a wide variety of study par-
ticipants drawn from a range of practice settings. 

Another approach that has been suggested as an 
alternative or supplement to clinical trials is the use of 
computer models to simulate the effects of treatments 
on different populations of patients. While many well-
designed models exist, perhaps the most prominent one 
is known as the Archimedes development, led by David 
Eddy with the support of Kaiser Permanent Health Plan 
(226). However, many obstacles lie in the path of mod-
eling. Even the models rich enough to simulate real-
world medical care may not be transparent enough to 
generate confidence in or acceptance of their results.

6.4 Updating the Methodology of CER
Good research practices for CER were recently 

evaluated and published (227-229). In 2007, the Inter-
national Society for Pharmacoeconomics and Outcomes 
Research (ISPOR) Health Science Policy Council recom-
mended the establishment of a task force to recom-
mend good research practices for designing and analyz-
ing retrospective databases. Two other task forces were 
also formed to evaluate approaches to mitigate bias and 
confounding in the design of non-randomized studies 
of treatment effects using secondary data sources and 
to develop analytic methods to improve causal interfer-
ence from non-randomized studies of treatment effects 
using secondary data sources (227-229). 

Part 1 of the report, defining, reporting, and inter-
preting non-randomized studies of treatment effects 
using secondary data sources (227), proposed 4 primary 
characteristics – relevance, specificity, novelty, and feasi-
bility, while defining the research question. Recommen-
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dations included: the practice of a priori specification 
of the research question; transparency of prespecified 
analytical plans; provision of justification for any sub-
sequent changes in the analytical plan; reporting the 
results of prespecified plans as well as results from sig-
nificant modifications; structured abstracts to report 
findings with scientific neutrality; and reasoned inter-
pretations of findings to help inform policy decisions. 
The task force report also concluded that CER, in the 
form of non-randomized studies using secondary da-
tabases can be designed with rigorous elements and 
conducted with sophisticated statistical methods to im-
prove causal inference of treatment effects.

Part II of the task force report (228), evaluating the 
approaches to mitigate bias and confounding in the 
design of non-randomized studies of treatment effects 
using secondary data sources for CER, provided recom-
mendations and tools for researchers to mitigate threats 
to validity from bias and confounding in measurement 
of exposure and outcomes. Recommendations on de-
sign included: the need for a data analysis plan with 
causal diagrams; detailed attention to classification bias 
and definition of exposure and clinical outcomes; care-
ful and appropriate use of restriction; and extreme care 
to identify and control for confounding factors, includ-
ing time-dependent confounding. In this part they con-
cluded that the design of non-randomized studies of 
comparative effectiveness face several daunting issues, 
including measurement of exposure and outcome chal-
lenged by misclassification and confounding. 

Part III of good research practice for CER (229) de-
scribed analytic methods to improve causal inferences 
from non-randomized studies of treatment effects 
using secondary data sources. The task force recom-
mended that general analytic techniques and specific 
best practices where consensus is reaching include: use 
of stratification analysis before multivariable modeling, 

multivariable regression including model performance 
and diagnostic testing, propensity scoring, instrumen-
tal variable, and structural modeling techniques includ-
ing marginal structural models, where appropriate for 
secondary data. They concluded that valid findings of 
causal therapeutic benefits can be produced from non-
randomized studies using an area of state-of-the-art 
analytic techniques. Further, they added that improving 
the quality and uniformity of these studies will improve 
the value to patients, physicians, and policy makers 
worldwide.

ConClusion

In Part 1 of this health policy review we have de-
scribed multiple considerations of CER and the basis for 
its introduction. Further, we also discussed the evolu-
tion of CER in the United States as well as internation-
ally; similarities and differences between CER and EBM; 
the origin, structure and role of the federal coordinat-
ing council; and methodology including principles, se-
lection of topics of CER, types of methodology utilized, 
and emerging suggestions on updating the methodol-
ogy of CER.

Part 2 of this series will describe the potential out-
comes of CER, the impact of CER on the practice of 
medicine, comparison of CER in the United States and 
other countries where CER is well developed, an ide-
al CER, and finally the impact on interventional pain 
management.
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