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Abstract
Background—Current health care reform efforts are focused on reorganizing health care
systems to reduce waste in the US health care system.

Objective—To compare rates of overuse in different health care systems and examine whether
certain systems of care or insurers have lower rates of overuse of health care services.

Data Sources—Articles published in MEDLINE between 1978, the year of publication of the
first framework to measure quality, and June 21, 2012.

Study Selection—Included studies compared rates of overuse of procedures, diagnostic tests or
medications in at least two systems of care.

Data Extraction—Four reviewers screened titles; 2 reviewers screened abstracts and full articles
and extracted data

Results—We identified 7 studies which compared rates of overuse of 5 services across multiple
different health care settings. National rates of inappropriate coronary angiography were similar in
Medicare HMOs and Medicare FFS (13% vs. 13%, p=0.33) and in a state based study comparing
15 hospitals in NY and 4 hospitals in a Massachusetts managed care plan (4% vs. 6%, p>0.1).
Rates of carotid endarterectomy in NY State were similar in Medicare HMOs and Medicare FFS
plans (8.4% vs. 8.6%, p=0.55) but non-recommended use of antibiotics for the treatment of upper
respiratory infection was higher in a managed care organization than a FFS private plan (31% vs.
21%, p=0.02). Rates of inappropriate myocardial perfusion imaging were similar in VA and
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private settings (22% vs. 16.6%, p=0.24), but rates of inappropriate surveillance endoscopy in the
management of gastric ulcers were higher in the VA compared to private settings (37.4% vs. 20.4
to 23.3%, p<0.0001).

Conclusions—The available evidence is limited but there is no consistent evidence that any one
system of care has been more effective at minimizing the overuse of health care services. More
research is necessary to inform current health care reform efforts directed at reducing overuse.

Introduction
Misaligned incentives and a fee for service payment system are thought to be important
drivers of the high utilization of health care services in the US.1-2 Rising health care costs
have focused attention on reducing health care waste.3 Overuse, the use of health services
with no benefit or for which harms outweigh benefits, is thought to contribute to the high
cost of care accounting for up to $226 billion in wasteful spending in 2011.4 Reducing
overuse of health care services is a compelling strategy to reduce costs without detracting
from the quality of care.5

There is evidence that health care costs and utilization are lower in managed care compared
to fee-for-service (FFS) systems,6-10 but the effect of managed care or health care systems
for which physicians are salaried on the overuse of health care services is less evident. We
conducted a systematic review and collected information on the overuse of health care
services in different health care systems and among different coverage types in the US to
improve our understanding of whether particular systems of care or insurers have had more
success in minimizing overuse of health care services compared to the FFS sector. These
findings may be informative to policymakers who are seeking to improve both the quality
and efficiency of health care.

Methods
We performed a systematic review of the overuse of procedures, surgeries, diagnostic tests
or medications in the United States. We used the PRISMA statement on systematic reviews
to guide the methods.11

Data Sources and Search Strategy
We identified studies by searching Medline for articles published between January 1, 1978
and January 1, 2009. We chose a 1978 start date because the first framework to measure
quality was published that year.12 The search string is available in the appendix
(supplemental digital content). Because there is no specific Medical Subject Heading
(MeSH) term for overuse, we used an iterative process to identify MeSH terms. A
description of the search is available elsewhere.13 Table 1 lists the terms utilized in the
Medline search. One of 4 investigators screened all titles and 1 of 2 investigators (SK and
DK) screened abstracts for possible inclusion in the review. A random sample of 100
abstracts was reviewed by both investigators for determination of inter-rater reliability. The
same two investigators reviewed all full text articles. Each article was reviewed by 1
investigator with discussion when necessary. We again measured inter-rater reliability on 40
randomly selected articles for the decision to include in the review. We examined reference
lists of identified articles and reviewed all publications of every first and last author and any
author appearing more than twice in any position in our final pool of articles, and consulted
two experts in the field for additional references we may have missed. Cross-referencing
was performed once.
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Study Selection
Articles were eligible for inclusion if they were original research utilizing an acceptable
standard. Acceptable standards included 1) a guideline generated through a multidisciplinary
iterative panel process involving a literature review, 2) a guideline from a regional or
national organization, or 3) a universally accepted standard of care (e.g. antibiotics are not
indicated for the treatment of viral respiratory infections). Studies were excluded if the
standards were generated solely by the consensus of the study authors or a local single-
discipline panel, or if the supporting literature review was not described. We excluded poor
quality studies which we defined as those using potentially biased (non-random, non-
consecutive, or not clearly defined) or nongeneralizable (e.g. a sample from one physician’s
panel) patient populations, and those with sample size <50 individuals. Given the diverse
methodologies there is no appropriate method for quality assessment, so we performed a
qualitative assessment of the included studies.

Data Extraction
We developed a data extraction tool to collect information from each study in the original
review.13 The purpose of the original review was to develop a better understanding of
overuse of healthcare services which could inform efforts to reduce inappropriate care.13 We
performed an extensive search for studies of overuse of procedures, diagnostic tests and
medications and described the state of the literature. For this sub study, we looked for
abstracted rates of overuse across different settings if reported. If rates were not directly
reported (e.g. shown in figures) they were calculated using all available data from the
publications and averaged among three investigators (SK, DK, and RF). Papers which
included data on insurance type or setting but did not specifically report overuse rates within
these categories were excluded. Papers which did not give specific information on insurance
types (HMO vs. FFS) were also excluded.

Updated Search
Given the depth of our original analysis13, we were not able to include the most recent
literature in our main search. To find more recent papers, 2 investigators (SK and DK)
performed a targeted search using combinations of the following terms: inappropriate
medication, inappropriate procedure, inappropriate test, inappropriate and Medicare,
inappropriate and Medicaid, inappropriate and VA, inappropriate and managed care, limited
to studies in English, clinical trials, and publication date after 1/1/2009 ending on 6/21/2012.
We reviewed an additional 3082 titles in this targeted search, through which we identified 1
additional article meeting inclusion criteria.

Analysis
Given the diversity of the literature, we did not pool data in the review. Inter-rater reliability
for both the abstract selection (Cohen’s kappa=0.93) and the decision to include the article
in the review (Cohen’s kappa=0.85) was excellent.

Results
Our search yielded 114,831 articles, of which 112,467 were excluded in title review and 172
were included in the final sample of articles (Figure 1). We identified six articles that
compared rates of overuse across settings and/or insurers from this original search. We
identified one additional article in the updated search for a total of seven papers that met
inclusion criteria. Six of the seven studies used the most reliable methods for determining
overuse and were considered high quality. The other study used “generally acceptable care”
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as a standard and may have misclassified some cases and was considered to be of moderate
quality. Overall these articles examined rates of overuse of 3 procedures, 1 diagnostic test
and 1 medication.

Rates of Overuse across Managed Care and the FFS Sector
There were limited differences in rates of overuse across different insurers or systems of
care for most services (Table 2). There were similar rates of inappropriate coronary
angiography (CA) in 15 hospitals in New York and 4 hospitals (staff model and group
model) in a managed care organization in Massachusetts (4% vs. 6%, p>0.1).14 There were
similar rates of CA nationally in Medicare HMOs and Medicare FFS (13% vs. 13%,
p=0.33).15 Rates of overuse of carotid endarterectomy in New York State were similar in
Medicare HMOs and Medicare FFS (8.4% vs. 8.6%, p=0.55).16 Rates of overuse of
antibiotics for the treatment of upper respiratory infection were higher in a staff model
managed care organization than a FFS private plan (31% vs. 21%, P=0.02), similar for acute
bronchitis (82% vs. 73%, p=0.11) while overuse of other diagnostic services (e.g. chest x-
ray, throat cultures and spirometry) for URI (1% vs.18%, p=0.001) and acute bronchitis
were lower in managed care (4% vs.21%, p=0.001). 17

Rates of Overuse across the VA and Non-VA Settings
Three articles compared rates of overuse of health care services in the VA compared to other
settings.18-20 One paper focused on antibiotic use for acute respiratory tract infections in 7
VA vs. non-VA emergency departments across 7 cities, another examined inappropriate
surveillance upper endoscopy for gastric ulcer management, and the third paper compared
rates of inappropriate radionuclide myocardial perfusion imaging. Rates of overuse of
antibiotics were similar across four VA and non-VA emergency rooms in 4 cities, but rates
were higher in 3 VA compared to non-VA emergency departments.18 Rates of inappropriate
use of surveillance upper endoscopy were higher in the VA compared to non-VA settings
(37.4% vs. 23.3-20.4%, p<0.0001).20 Rates of myocardial perfusion imaging (22% vs.
16.6%, p=0.24) were similar in the VA and private settings19 (Table 2).

Discussion
Past research13 has demonstrated that overuse of health care services is present in all
insurance types and settings in the US including Medicare FFS21, Medicaid22, VA23, and in
staff and group Model HMOs.24-25 However, the limited literature that compares overuse
across settings does not provide consistent evidence to support the notion that any one
system of care or insurer has been more effective at minimizing the overuse of health care
services.

Both managed care and the VA have a financial incentive to reduce unnecessary care.
Managed care organizations have a profit motive to limit costs and in the case of the VA,
resources could be better directed to other needed areas for the care of veterans. There may
be several explanations for this lack of evidence of lower rates of overuse in these two
systems compared to the FFS sector. Examining the appropriateness of care across settings
is challenging and requires resources and therefore the literature is limited. Further, few
studies included physicians practicing exclusively within a given payment structure; since
the behavior of a physician is likely to be consistent across practice settings, studies
comparing practice in non-overlapping settings may be more informative.

On the other hand it is possible that since health systems have not focused on limiting
overuse, rates of overuse are similar across settings. Studies on the delivery of preventive
care and the management of chronic diseases have demonstrated that managed care and the
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VA have less underuse of specific needed therapies compared to the private FFS
system. 26-30 However, this superior performance is defined by specific quality metrics
which were the result of the quality improvement movement and the development of
national performance measures.28-30 While in recent years there has been greater focus on
overuse by groups such as the National Quality Forum and the National Priorities
Partnership,31 this attention has not translated into tangible investment in overuse measures.
For example, among the 42 Effectiveness of Care performance metrics in the 2012 Health
care Effectiveness Data and Information Set (HEDIS), four are overuse measures of which
two pertain to adults.32 Among the 33 proposed measures for Accountable Care
Organizations (ACOs)33, none pertains to overuse despite an evidence base available to
inform the development of such measures.34 Systems such as the VA and managed care are
well structured to incorporate performance measures to reduce the underuse of preventive
care and improve chronic disease management. These health care systems could also support
efforts directed at reducing overuse if performance measures were developed and if national
reporting of these measures created an incentive to decrease rates of overuse. The relative
similarity in rates of overuse across settings we identified may be partly due to the lack of
national focus on this quality problem.

Limitations
This study has a number of limitations. There is no standardized MeSH search terminology
for overuse. We attempted to address this through an iterative process to include as many
articles as possible, and through reference tracking and author tracking. In addition, the large
number of abstracts and articles for review precluded 2 reviewers examining each, which
may have lead to errors or lack of reproducibility. However our high inter-rater reliability
for a randomly selected sub-set of abstracts and full text articles suggests methodological
consistency. We excluded articles without a generally accepted standard to define
appropriate care, including articles in which a few authors reviewed the literature and
developed guidelines for practice. Since members of formal expert panels often disagree
when defining inappropriate care35, definitions of appropriate care by a few like-minded
individuals may be biased. Finally, since the scope of our article selection process precluded
repeating the full search, we performed a less complete updated search. However, it is
unlikely we missed any major recent publications.

In conclusion, the evidence examining rates of overuse of services in different systems of
care is limited, but does not suggest that one system of care is more effective at minimizing
overuse. More research is clearly needed to better inform health care reform efforts directly
at eliminating overuse in the US health care system.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Flow of articles in the review
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Table 1

Terms Used in Search Strategy

Medical Subject Headings

Guidelines as Topic

Physician’s Practice Patterns

Utilization Review

Clinical Audit

Guideline Adherence

Health Services Misuse

Small Area Analysis

Delphi Technique

Diagnostic Techniques/Procedures

Laboratory Techniques/Procedures

Prescriptions, Drug And Utilization

Procedures And Utilization

Surgery And Utilization

Non-Medical Subject Headings

Overuse

Appropriateness

Inappropriate Procedure

Inappropriate Surgery

Inappropriate Test

Inappropriate Utilization

Inappropriate Medication
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Table 2

Comparison of Rates of Overuse by System of Care or Insurer†

Citation Year Treatment Population Definition of
inappropriate care

Coverage Type and/or
Setting

Fee for
Service

Managed
Care

Halm 2008 Carotid
Endarterectomy for
all indications

Data was taken from the New
York Carotid Artery Study
which includes 9761 Medicare
beneficiaries in New York
State.

Inappropriate** 8.6% 8.4%

Guadagnoli 2000 Coronary
angiography for
Acute Myocardial
Infarction

Data for 46,321 patients was
taken from the Cooperative
Cardiovascular Project and
was based on Medicare
patients hospitalized in Florida,
Texas, California, Ohio,
Pennsylvania, New York, and
Massachusetts.

Unlikely to be

effective**
13% 13%

Hueston 1997 Antibiotics for URI
Use of Diagnostic
Tests

Data on 552 patients was
drawn from two organizations;
1) A staff model HMO with
over 15,000 members
including Medicaid patients,
and2) a multispecialty clinic
with a large fee for service
population .

Non-recommended

antibiotics for URI*
Non-recommended
antibiotics for acute

bronchitis**
Non-recommended
diagnostic tests for

URI*
Non-recommended
diagnostic tests for

acute bronchitis*

20%
82%
18%
21%

31%
73%
1%
4%

Noonan 1995 Coronary
Angiography—for all
indications

Data on 292 patients was
taken from 4 hospitals from the
Harvard Community Health
Plan in Massachusetts and
patients from 15 hospitals in
New York State.

Inappropriate** 4% 6%

VA Non-VA

Nelson 2011 Radionuclide
Myocardial Perfusion
Imaging

Data collected from 300
patients visiting the Miami VA
Medical center or the
university of Miami

Inappropriate** 22% 16.6%

Gonzales 2006 Antibiotics for Acute
Respiratory Tract
Infections

Data was collected on 2270
patients visiting emergency
departments in VA and
community settings.

Inappropriate+ 57-92% 43-92%

Saini 2005 Surveillance
Endoscopy

Data on a sample of 1510
patients across the country
was taken from the national
Clinical Outcomes Research
Initiative database.

Non-recommended* 37.4% 20-23.3%

*
P<0.05

**
p-value not significant

+
Adjusted rates estimated from figures, p-value not reported

†
All studies were retrospective cohort studies or cross-sectional studies.
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