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Background: Health care reform efforts and initiatives seek to
improve quality and reduce costs by eliminating unnecessary
care. However, little is known about overuse and its drivers, es-
pecially in hospitals.

Objective: To assess the extent of and factors associated with
overuse of testing in U.S. hospitals.

Design: National survey of practice patterns for 2 common clin-
ical vignettes: preoperative evaluation and syncope. Respon-
dents were randomly selected and randomly provided 1 of 4
versions of each vignette. Each version contained identical clini-
cal information but varied in factors that could change physician
behavior. Respondents were asked to identify what they be-
lieved most hospitalists at their institution would recommend in
each vignette.

Setting: Mailed survey conducted from June through October
2011.

Participants: Physicians practicing adult hospital medicine in
the United States.

Measurements: Responses indicating overuse (more testing
than recommended by American College of Cardiology/Ameri-
can Heart Association guidelines).

Results: 68% (1020 of 1500) of hospitalists responded. They
reported overuse in 52% to 65% of the preoperative evaluation
vignettes and 82% to 85% of the syncope vignettes. Overuse
more frequently resulted from a physician's desire to reassure
patients or themselves than an incorrect belief that it was clini-
cally indicated (preoperative evaluation, 63% vs. 37%,; syncope,
69% vs. 31%; P < 0.001 for each).

Limitation: Survey responses may not represent actual clinical
choices.

Conclusion: Physicians reported substantial overuse in 2 com-
mon clinical situations in the hospital. Improving provider knowl-
edge of guidelines may help reduce overuse, but despite aware-
ness of the guidelines, physicians often deviate from them to
reassure patients or themselves.

Primary Funding Source: Blue Cross Blue Shield of Michigan
Foundation, Department of Veterans Affairs Center for Clinical
Management Research, University of Michigan Specialist-Hos-
pitalist Allied Research Program, and Ann Arbor Veterans Affairs/
University of Michigan Patient Safety Enhancement Program.
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Successful health care reform efforts must achieve
the dual goals of improving quality and reducing
costs (1, 2). Government and professional organizations
have thus turned their attention to eliminating unnec-
essary medical treatment (3, 4). Overutilization of
health care is not new and has historically been re-
garded as a key driver of excess cost (5). There is grow-
ing recognition that unwarranted testing and treatment
also threaten the quality of care due to the unjustifiable
risk for medical complications (6).

Despite general agreement that overuse must be
reduced (5), the task remains challenging, in part be-
cause of the difficulty of accurately assessing the extent
and drivers of overuse. Geographic variation in practice
patterns is cited as evidence of overuse but does not
necessarily quantify the extent or cause of the problem
because areas using relatively fewer services may actu-
ally be underusing them (7-9). Research continues to
show the problem of excess care in a range of clinical
settings, both inpatient and outpatient (10-13). A wide
range of tests and procedures, such as early imaging
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for back pain, screening cardiac stress testing, and
elective cesarean sections, have been targeted for re-
duction (14, 15). Nevertheless, little is known about the
extent and drivers of overuse in U.S. hospitals, a setting
that accounts for more than 30% of health care costs
(16).

To reduce cost and improve quality, inpatient care
models increasingly rely on hospitalists—physicians
whose professional focus of practice is on hospitalized
patients (17, 18). In 2010, 57% of U.S. hospitals had
hospitalists on staff (19), and many predict that most
inpatient care will soon be delivered by this group of
physicians (20, 21). Given the growing concentration of
care in the hands of hospitalists, we randomly selected
and surveyed physicians from a national hospitalist or-
ganization's database of members and meeting attend-
ees to assess the extent and potential drivers of testing
overuse in 2 common clinical situations. Our intent was
to better inform the design of efforts aimed at reducing
overuse, especially as interventions seeking to better
align financial incentives or create awareness of what is
unnecessary care are increasingly deployed (22).

METHODS
Survey Questionnaire

We developed and administered a questionnaire
that included clinical vignettes for 2 conditions: pre-

www.annals.org



Overuse of Testing in Preoperative Evaluation and Syncope

operative evaluation and management of syncope
(Supplement, available at www.annals.org). These con-
ditions were chosen because they are frequently en-
countered, they are primarily managed by hospitalists,
and guidelines provide clear recommendations in
lower-risk clinical situations (23-25). Because of their
common use in clinical practice, we relied on the joint
guidelines from the American College of Cardiology
and American Heart Association for both vignettes. Al-
though these guidelines provide clear recommenda-
tions, many of the diagnostic recommendations were
derived from expert consensus because of a relative
lack of strong evidence (diagnostic recommendations
were supported by level B evidence at best). Given the
minimal evidence on syncope evaluation, we also used
the European Society of Cardiology guidelines.

Each respondent was randomly assigned to 1 of 4
versions of each clinical vignette (Table 1). Respon-
dents received only 1 version of each vignette (version
A, B, C, or D) and did not receive the same version of
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Context

Overuse of testing in the hospital is an area that has
been studied less than overuse in outpatient settings.
Studies that provide insight into the reasons for overuse
of testing are also lacking.

Contribution

Using clinical vignettes, researchers estimated that hos-
pitalists at participating institutions would order unnec-
essary tests in more than 50% of preoperative evalua-
tions and more than 80% of syncope evaluations. The
most commonly reported rationale for unnecessary test-
ing was to reassure the patient or the physician.

Implication

Strategies to reduce unnecessary testing will need to
address the false reassurance that overuse seems to

both vignettes. The order of the 12 vignette combina- provide.
tions in the survey was sometimes reversed, resulting in
Table 1. Summary of Preoperative and Syncope Clinical Vignettes
Vignette Clinical Details Version* Response Options (All Versions)
Type
Preoperative A 66-year-old man is admitted to the hospitalist service for A: No information about No further testing
evaluation abdominal pain caused by choledocholithiasis. Clinically, the son's occupation Cardiology consultation
gallstones seem to have passed (pain and liver enzyme B: Son identified as physician  Echocardiographic testing
levels are resolving). The general surgeon recommends a C: Son not identified as Stress testing
cholecystectomy and asks the hospitalist for preoperative physician and requests Cardiac catheterization
"clearance." The hospitalist obtains the following history testing
from the patient with the help of the patient's son: D: Son identified as physician
Type 2 diabetes mellitus requiring insulin and requests testing
Ml 4 years ago, which led to a 3-vessel CABG; the patient
takes nitroglycerin tablets intermittently for angina but is
able to walk up a flight of stairs on a daily basis without
any symptoms
Medications: insulin, metoprolol, aspirin, lisinopril,
simvastatin, and amlodipine
Vital signs: blood pressure, 120/70 mm Hg; heart rate,
59 beats/min
Physical examination is normal except for mild RUQ pain
with deep palpation
Laboratory results show a creatinine value of 1.8 mg/dL
(similar to prior values)
EKG shows first-degree atrioventricular block and
Q waves in leads V1 to V3, suggestive of a prior
anteroseptal Ml
No recent cardiac stress testing
Syncope A 59-year-old college professor with hypertension and A: No information about Discharge from ED, stop HCTZ, and order

hyperlipidemia presents after a syncopal episode. The
patient's wife witnessed the episode and states that he got
up from his chair quickly, stood for a few seconds, and
slumped over forward, losing consciousness. The patient
became interactive after approximately 2 min. A hospitalist is
asked by the ED physician to evaluate the patient and offer
recommendations. The patient's wife states that his PCP
recently added HCTZ, 25 mg/d, to his blood pressure
regimen. In the ED, his blood pressure is noted to decrease
from 120/70 mm Hg while supine to 95/60 mm Hg while
standing. His mental status is normal, and his EKG shows
normal sinus rhythm, with no evidence of prior MI. The
patient adds that his father died at age 75 after suddenly
passing out.

wife's occupation

: Wife identified as attorney

Wife not identified as
attorney and requests
testing

: Wife identified as attorney

and requests testing

follow-up with PCP

Discharge from ED, stop HCTZ, and perform
outpatient tilt-table testing

Admit to hospital, stop HCTZ, and perform
cardiac monitoring

Admit to hospital, stop HCTZ, and perform
cardiac monitoring and echocardiographic
testing

Admit to hospital; stop HCTZ; and perform
cardiac monitoring, echocardiographic
testing, and stress testing

CABG = coronary artery bypass grafting; ED = emergency department; EKG = electrocardiogram; HCTZ = hydrochlorothiazide; Ml = myocardial

infarction; PCP = primary care physician; RUQ = right upper quadrant.

* Respondents received 1 version of each vignette (version A, B, C, or D) and did not receive the same version of both vignettes (e.g., a respondent

receiving version A of vignette 1 did not receive version A of vignette 2).
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Figure. Study flow diagram.

SHM mailing list* (n = 20 784)

Names removed (n = 7536)
Non-U.S. address: 389
Nonphysicians or those with no degree listed: 6690
Duplicate entries and incomplete addresses: 378
Physicians who worked at the same institution as
the authors: 79

}

Hospitalists eligible for randomization (n = 13 248)

Removed because Internet search showed physician
was clearly not a practicing adult hospitalist (n = 193)

A

Total surveys mailed to randomized list (n = 1753)t

Surveys removed (n = 253)

A

Nonrespondents (n = 480)

Returned because of wrong address: 130
Ineligible recipients (not practicing adult hospital
medicine): 123

Completed surveys returned by eligible
participants (n = 1020)
Final response rate: 68.0%%

SHM = Society of Hospital Medicine.

* Included society members and attendees of all prior SHM national meetings.

T The original mailing included 1600 surveys. Those that were returned with the incentive (e.g., because of a wrong address) were sent to the next
physician on the randomized list, which increased the total number of mailed surveys.

T Surveys returned because of a wrong address and those from ineligible recipients were removed from the denominator to calculate the response

rate (1020/1500).

24 different survey versions. Every version contained an
identical clinical presentation but differed in whether a
family member requested additional care and whether
the family member's occupation was provided (son
identified as a physician or wife identified as an attor-
ney). Respondents were asked what most hospitalists at
their institution would recommend in that particular sit-
uation; our aim was to determine “real-life” or actual
practice patterns rather than what providers believed
was the scientifically correct answer (26). In addition, to
avoid concerns providers may have had about report-
ing their own practice patterns that may not be in line
with evidence, we did not ask providers what they
would do.

For each case, respondents were also asked to pro-
vide “the most likely primary driver of the hospitalist's
decision.” We asked this to determine whether the
practice choices resulted from a desire to follow
scientific evidence and guidelines or from another
motivation—primarily, providing reassurance to the pa-
tient, family member, or physician. We defined overuse
to include all practice choices that contained more test-
ing than required by guidelines.

Demographic information on respondents in-
cluded age, sex, years of practice, state of practice,
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payment of malpractice coverage, personal or a col-
league's history of a malpractice lawsuit, and primary
affiliation with a Veterans Affairs (VA) medical center.
The survey was pilot-tested with hospitalists at 2 institu-
tions before being mailed to the sampled population.

This study was exempted from institutional review
board review by the University of Michigan and the VA
Ann Arbor Healthcare System.

Survey Sample

We recruited a cross-sectional sample from the So-
ciety of Hospital Medicine (SHM), the largest U.S. soci-
ety representing hospitalists. The society estimates that
there are 44 000 practicing hospitalists in the United
States and maintains a database of its members and
annual meeting attendees (27). We started with 20 784
names in the SHM database and removed the names of
nonphysicians (those without a clearly listed MD, DO,
or similar degree), leaving a population of 13 248 phy-
sicians eligible for the survey (Figure).

Survey Administration

We used a random-number generator in Stata 11.2
(StataCorp) to create a randomized list of hospitalists to
survey in sequence. However, to facilitate determina-
tion of differences between VA and non-VA employ-
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ment because of the unique care and legal environ-
ment the VA offers, all hospitalists who seemed to have
a VA affiliation were included in the survey sample.

Before mailing the surveys, we performed an Inter-
net search to confirm physicians' eligibility for the sur-
vey. If the search showed that a physician had moved
out of the area or was clearly not practicing adult hos-
pital medicine, he or she was replaced with the next
one on the list. The mailings were conducted from June
through October 2011. Participants received the survey
questionnaire with a cover letter, a prepaid return en-
velope, and a monetary incentive (a $20 bill was at-
tached to each questionnaire in the first mailing).
The cover letter asked for responses to “treatment
choices hospitalists make in common everyday clinical
situations.”

The initial mailing sample contained 1600 hospital-
ists. We sent reminders to those from whom we had not
received responses from at 2, 4, and 7 weeks (28). Sur-
veys that were returned because of a wrong address
were sent to the next physician on the study list. If any
recipient returned the incentive (with or without a com-
pleted survey), we sent another survey to the next phy-
sician on the list to increase the sample size.

Respondents were assured that their responses
would be confidential. Data from completed surveys
were entered into an Access 2007 database (Microsoft)
in duplicate and checked for discrepancies.

Statistical Analysis

Analyses were conducted by using SAS, version 9.3
(SAS Institute). We calculated descriptive statistics for
all variables. The primary outcome was the treatment
choice within each clinical vignette. We also evaluated
how often the treatment choice was motivated by the
scientific evidence. The primary outcome was analyzed
as a dichotomous variable (overuse vs. appropriate
use). For the preoperative evaluation vignette, any re-
sponse other than “no further testing” was considered
overuse. For the syncope vignette, because the evi-
dence supporting clinical decision making is arguably
not as strong as in the preoperative evaluation vignette,
we classified only the responses that included hospital-
ization as overuse (to make a conservative estimate).
We used chi-square and t tests to identify associations
between overuse and each of the other variables. Be-
cause not all respondents answered all of the ques-
tions, the sample size varied for different results. A P
value less than 0.050 was considered statistically signif-
icant.

Role of the Funding Source

This study was funded in part by the Blue Cross
Blue Shield of Michigan Foundation and the Depart-
ment of Veterans Affairs Health Services Research and
Development Center for Clinical Management Re-
search, which had no role in the study's design, imple-
mentation, or analysis. In addition, partial funding was
received from the University of Michigan Specialist-
Hospitalist Allied Research Program and the Ann Arbor
VA/University of Michigan Patient Safety Enhancement
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Table 2. Characteristics of the Hospitalist Respondents

Characteristic Value*
Sex (n = 999)
Male 692 (69)
Female 307 (31)

Race/ethnicity (n = 993)

Non-Hispanic white 600 (60)
Black/African American 72(7)
Asian 218 (22)
Hispanic 53(5)
Other/multiple 50 (5)

Majority of clinical time at VA hospital (n = 1019)
Yes 70(7)
No 949 (93)

Primary employer (n = 1014)

Hospital 664 (66)

Private group 306 (30)

Self 44 (4)
Malpractice insurance payer (n = 1013)

Hospital 561 (55)

Employer group 380(38)

Self 72(7)
Personally sued for medical malpractice (n = 1002)

Yes 256 (26)

No 746 (74)
Friend/close colleague sued for medical malpractice
(n =897)

Yes 571 (64)

No 326 (36)
U.S. geographic region (n = 1015)

Northeast 208 (20)

Midwest 211(21)

South 338(33)

West 258 (25)
Years practicing medicine (after residency) (n = 1019)

Mean (SD) 11.3(8.4)

Median (range) 9.0 (1-40)

VA = Veterans Affairs.
* Data are numbers (percentages) unless otherwise indicated.

Program. These programs are directed by 2 of the au-
thors, who were involved in all aspects of the study.

RESULTS

We mailed a total of 1753 surveys. After removing
those returned because of a wrong address and those
from recipients who were not practicing adult hospital
medicine, we achieved a 68% response rate (1020 re-
sponses from 1500 surveys), with all 50 states repre-
sented (Figure).

Table 2 provides respondent characteristics. The
majority of respondents were white. Respondents had
been practicing for a median of 9 years (range, 1 to 40
years), and 7% (70 of 1019) spent most of their clinical
time at a VA hospital. Approximately two thirds were
employed by a hospital, and more than half had mal-
practice insurance premiums paid by a hospital. Ap-
proximately one quarter of the respondents had been
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Table 3. Physician Treatment Responses (Use)*

Vignette Version

Preoperative Evaluation (n = 1001)

Syncope (n = 1004)

Appropriate Use Overuset Appropriate Use Overuset
A: No details on family member 119 (48) 130 (52) 42 (17) 202 (83)
B: Family member's occupation given 107 (43) 141 (57) 44 (18) 203 (82)
C: Family member asks for further treatment 112 (43) 151 (57) 43 (17) 208 (83)
D: Family member's occupation given and 84 (35) 157 (65) 39(15) 223 (85)
asks for further treatment
All 422 (42) 579 (58) 168 (17) 836 (83)

* Data are numbers (percentages).
T Any selection other than “no further testing.”
T Any selection that included hospitalization.

sued for medical malpractice, and more than 60% had
a friend or close colleague who had been sued.

Vignette 1: Preoperative Evaluation

Of the respondents who received the most basic
version of the vignette (version A [son not requesting
testing and occupation not identified]), 52% reported
overuse (Table 3). The proportion increased to 57%
when the son was identified as a physician or requested
testing and to 65% when the son was identified as a
physician and requested testing (P = 0.035).

Of the hospitalists who reported overuse of testing,
37% (210 of 574) identified scientific evidence as the
driver of the decision, with the other 63% (364 of 574)
reporting another reason (Table 4). Treatment choices
were driven by something other than scientific evi-
dence (for example, to reassure the patient, family, or
physician) in 38% (375 of 996) of all responses. Physi-
cians affiliated with a VA hospital reported less overuse
(39% [27 of 69]) than other hospitalists (59% [551 of
931]) (P = 0.001) (Appendix Table, available at www
.annals.org).

Vignette 2: Syncope

There were no significant differences across ver-
sions (P = 0.83) (Table 3), with overuse being reported
in 83% (202 of 244) of the cases in version A (wife not
requesting testing and occupation not identified) and
85% (223 of 262) when the patient's wife was identified
as an attorney and requested testing.

Overuse in the syncope vignette was reported as
primarily driven by scientific evidence in 31% (258 of
834) of the responses (Table 4). The primary driver of
the treatment choice was a factor other than scientific
evidence or clinical guidelines in 61% (614 of 1002) of
all responses. Affiliation with a VA medical center was
associated with less overuse (72% [50 of 69]) than no
VA affiliation (84% [786 of 935]) (P = 0.013) (Appendix
Table).

DISCUSSION

Overuse, a perennial problem in health care, is in-
creasingly cited as a major impediment to the delivery
of low-cost and high-quality care (29, 30). Better char-
acterization of this problem has remained challenging
for 3 primary reasons: defining what constitutes over-
use, readily measuring it, and determining its drivers. In
our study, we report the findings of a large survey of
hospitalists to ascertain rates and drivers of overuse in
2 hospital-based clinical vignettes for which evidence-
based guidelines exist.

Hospitalists reported unnecessary care at least 52%
of the time in a routine preoperative evaluation vi-
gnette and at least 83% of the time in a syncope vi-
gnette. In both vignettes, overuse more often resulted
from a desire to provide reassurance than from a
lack of awareness or misunderstanding of scientific
evidence.

Table 4. Primary Drivers of Use

Variable Driver, n (%) P Value*
Scientific Evidence/Clinical All Others
Guidelines
To Reassure To Reassure Other
Patient/Family Hospitalist
Preoperative evaluation (n = 996)t
Appropriate use 411 (97) 7(2) 2(0.5) 2(0.5) <0.001
Overuset 210(37) 160 (28) 134 (23) 70(12)
Syncope (n = 1002)t
Appropriate use 130(77) 20(12) 5(3) 13 (8) <0.001
Overuse§ 258(31) 358 (43) 123 (15) 95(11)

* Generated with chi-square test of association between scientific evidence/clinical guidelines and all other reasons.
15 respondents for the preoperative evaluation vignette and 2 for the syncope vignette chose both scientific evidence/clinical guidelines and
another reason for the primary driver. These responses were removed from this chi-square analysis to ensure mutually exclusive categories.

1 Any selection other than “no further testing.”
§ Any selection that included hospitalization.
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Our findings suggest that overuse of testing may
be common in U.S. hospitals; therefore, measures to
curb it have the potential to substantially improve qual-
ity and reduce health care costs. Efforts to reduce over-
use in hospitals have focused primarily on realigning
financial incentives (for example, value-based purchas-
ing or accountable care organization models) (31, 32)
or better informing providers of evidence-based rec-
ommendations and the perils of unnecessary care (for
example, the Choosing Wisely initiative) (4). Yet, a strik-
ing finding of this study is that the most substantial
driver of overuse was not a lack of awareness of the
guidelines but a desire to provide reassurance that
caused physicians with knowledge of and expertise in
hospital medicine to deviate from clear guideline
recommendations.

Moreover, financial incentives were probably not a
factor because few, if any, hospitalists would earn sub-
stantial additional compensation from ordering more
testing in the vignettes provided (payment for the
testing would go to hospitals and interpreting special-
ists) (33). In fact, hospitalists are often seen as well-
positioned to reduce unnecessary testing (34, 35).
Our findings suggest that the predominant approaches
to addressing overuse may not be sufficient and may
require additional interventions to help physicians
avoid ordering unnecessary testing for the sake of
reassurance.

Addressing reassurance behaviors in the hospital
will not be easy, but the survey results suggest that this
approach could have a large impact. When physicians
reported overuse, approximately two thirds of the time
it was done for reasons other than a belief that the ev-
idence required it. In 28% of the preoperative and 43%
of the syncope cases of overuse, the reassurance was
for the patient or family. In the preoperative vignette,
overuse increased when a family member requested
testing, consistent with previous research showing how
patient preferences influence physician ordering be-
havior (36). The syncope vignette did not show similar
changes but had substantially higher rates of overuse in
all 4 vignette versions compared with the preoperative
evaluation case (82% to 85% vs. 52% to 65%). Notwith-
standing the clear guideline recommendations, the
higher amount of overuse and reassurance behaviors in
the syncope evaluation may also be related to the
lower strength of the evidence underlying those
recommendations.

Amid current reform efforts, patient preferences
and requests may have an even greater effect on over-
use because patient satisfaction has become an impor-
tant measure of care delivery (31). Unfortunately, pa-
tient satisfaction metrics can conflict with a physician's
desire to be parsimonious in care. Physicians wishing to
order less testing may fear that simply explaining that
the guidelines do not call for more testing may not sit
well with patients, resulting in lower satisfaction scores
that may be linked to physician rankings or payment.
Physicians may also worry that they have insufficient
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time to explain the rationale for not ordering more tests
(37). Finally, they may want to reassure a patient to help
reduce perceived liability risk.

Overuse may also arise in the absence of patient
preference or request. Physicians may prescribe care
beyond what guidelines recommend to reassure them-
selves, presumably for precautionary purposes or be-
cause of their own liability concerns. In at least 23% of
the preoperative cases and 15% of the syncope cases,
the primary driver for overuse was physicians seeking
to reassure themselves, further demonstrating that
greater physician knowledge of the guidelines alone
may not eliminate overuse. Moreover, in the preopera-
tive evaluation vignette, overuse was more prevalent in
situations with potentially higher perceived legal risk
(such as a family member asking for testing). These
findings support the notion of defensive medicine: Le-
gal fears may lead to unnecessary care in the inpatient
setting.

Of other factors that might have been predicted to
affect rates of overuse, neither years in practice nor a
personal history of a lawsuit was consistently associated
with less or more overuse in either vignette. Years in
practice might have been expected to increase overuse
because of the cumulative risk for lawsuits over time
(38). The median time in practice was 9 years and phy-
sicians in this study cohort have probably practiced for
fewer years than those in more mature specialties, so
we may have been unable to detect any association.
However, one factor that seemed to consistently de-
crease the risk for overuse was practicing in a VA set-
ting. The reasons for this are unclear but may be re-
lated to a different patient population or a legal climate
that may be less threatening for physicians. In the VA
system, the vast majority of claims are settled by admin-
istrative review and physicians cannot be personally
sued for malpractice (39, 40).

Our study has several limitations. The sample of
SHM members and meeting attendees may not be rep-
resentative of all hospitalists. We were unable to deter-
mine whether hospitalists who join professional societ-
ies or attend national meetings are less or more likely
to follow relevant guidelines. However, the survey was
administered to a national sample and had a much
higher response rate than the average physician survey
(41, 42), with responses from physicians in all 50 states.
More than one respondent may have been affiliated
with the same institution; because we did not collect
data on the respondents' affiliations (for confidentiality
purposes), we could not control for this in the analysis.
Also, only 7% of the respondents reported a VA affilia-
tion, making it more difficult to confidently draw con-
clusions about the association between VA affiliation
and rates of overuse.

In addition, because survey responses do not nec-
essarily represent actual clinical choices, our estimates
of overuse may be inaccurate. However, written clinical
vignettes are commonly used to assess clinical decision
making among physicians (43, 44). Respondents were
also asked to identify what they believed most other
hospitalists would do for each vignette instead of what
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they would do themselves. Discerning the actual
motivations—particularly whether the reassurance was
for patients or providers—may be difficult because the 2
drivers could frequently overlap (for example, overuse
to meet a patient preference may also stem from a de-
sire to reduce liability risk). However, the difficulty in
making these distinctions does not diminish the magni-
tude of reassurance behaviors overall.

Limitations notwithstanding, our findings suggest
that overuse is an important concern in U.S. hospitals
and that, as part of reform efforts to reduce overuse,
there remains an ongoing need to improve provider
awareness and understanding of scientific evidence
and clinical guidelines (approximately one third of
overuse could be attributed to a misapplication of the
evidence or guidelines). Better alignment of financial
incentives may also help (5), as may impressing on phy-
sicians the ethical mandate to avoid overuse (45). How-
ever, our results suggest that these approaches may
not be enough.

Despite awareness of the guidelines and a lack of
financial benefit, physicians seem to overorder tests to
provide reassurance to patients and themselves. Policy-
makers may thus need to develop initiatives that
directly engage patients and families in reducing over-
use. Patient satisfaction metrics should also be de-
signed in a manner that avoids creating conflicts for
physicians. Potential solutions may include better pub-
lic education about what constitutes excess care and
how more care can actually be dangerous (46, 47). An-
other possible approach includes shared decision-
making models that can be used at the time of care to
provide the necessary reassurance for patients without
requiring substantial physician time.

Addressing physician self-reassurance behaviors is
another opportunity. Knowledge of the guidelines
does not seem to be enough—physicians need to be
comfortable following them. An oft-cited reason that
physicians order more than is necessary to reassure
themselves is legal risk (48-51). Although liability-
related reform has been missing from much of the
national health care reform agenda (52), measures to
improve the liability environment for physicians or pro-
vide specific protection for following guidelines (such
as safe harbors) may help reduce overuse and merit
further study.

In a large national survey of adult hospitalists in the
United States, we identified substantial overuse of test-
ing in 2 common clinical vignettes. A desire to provide
reassurance to patients or themselves may motivate
physicians to override clinical guidelines and evidence.
As policymakers focus on health care reform to im-
prove quality and reduce cost, we will need methods
that help physicians reassure patients, as well as them-
selves, that less can indeed be more.
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Medical School, VA Ann Arbor Healthcare System, and Uni-
versity of Michigan, Ann Arbor, Michigan.

106 Annals of Internal Medicine « Vol. 162 No. 2 « 20 January 2015

Overuse of Testing in Preoperative Evaluation and Syncope

Disclaimer: The views expressed in this article are those of the
authors and do not necessarily reflect the position or policy of
Blue Cross Blue Shield of Michigan, the Department of Veter-
ans Affairs, or the Society of Hospital Medicine.

Acknowledgment: The authors thank the Society of Hospital
Medicine for its assistance with this project; Andrew Hickner
for assistance with conducting the survey and preparing the
manuscript; Wyndy Wiitalia, Edward Kennedy, and M. Todd
Greene for assistance with statistical analysis; and David Stud-
dert for his comments on an earlier version of the manuscript.

Financial Support: By the Blue Cross Blue Shield of Michigan
Foundation, the Department of Veterans Affairs Health
Services Research and Development Center for Clinical Man-
agement Research, the University of Michigan Specialist-
Hospitalist Allied Research Program, and the Ann Arbor VA/
University of Michigan Patient Safety Enhancement Program.

Disclosures: Disclosures can be viewed at www.acponline.org
/authors/icmje/ConflictOfInterestForms.do?msNum=M14
-0694.

Reproducible Research Statement: Study protocol, statistical
code, and data set: Not available.

Requests for Single Reprints: Sanjay Saint, MD, MPH, George
Dock Professor of Internal Medicine, University of Michigan
Department of Internal Medicine, 2800 Plymouth Road, Build-
ing 16, Room 430W, Ann Arbor, Ml 48109-2800.

Current author addresses and author contributions are avail-
able at www.annals.org.

References

1. Fisher ES, Berwick DM, Davis K. Achieving health care reform—
how physicians can help. N Engl J Med. 2009;360:2495-7. [PMID:
19458353] doi:10.1056/NEJMp0903923

2. Hussey PS, Eibner C, Ridgely MS, McGlynn EA. Controlling U.S.
health care spending—separating promising from unpromising ap-
proaches. N Engl J Med. 2009;361:2109-11. [PMID: 19907037] doi:
10.1056/NEJMp0910315

3. Stecker EC. The Oregon ACO experiment—bold design, challeng-
ing execution. N Engl J Med. 2013;368:982-5. [PMID: 23406006]
doi:10.1056/NEJMp 1214141

4. Cassel CK, Guest JA. Choosing wisely: helping physicians and
patients make smart decisions about their care. JAMA. 2012;307:
1801-2. [PMID: 22492759] doi:10.1001/jama.2012.476

5. Emanuel EJ, Fuchs VR. The perfect storm of overutilization. JAMA.
2008;299:2789-91. [PMID: 18560006] doi:10.1001/jama.299.23
2789

6. Brownlee S. Overtreated: Why Too Much Medicine Is Making Us
Sicker and Poorer. New York: Bloomsbury; 2008.

7. Song Y, Skinner J, Bynum J, Sutherland J, Wennberg JE, Fisher
ES. Regional variations in diagnostic practices. N Engl J Med. 2010;
363:45-53. [PMID: 20463332] doi:10.1056/NEJMsa0910881

8. Fisher ES, Wennberg DE, Stukel TA, Gottlieb DJ, Lucas FL, Pinder
EL. The implications of regional variations in Medicare spending.
Part 1: the content, quality, and accessibility of care. Ann Intern Med.
2003;138:273-87. [PMID: 12585825] doi:10.7326/0003-4819-138-4-
200302180-00006

9. Fisher ES, Wennberg DE, Stukel TA, Gottlieb DJ, Lucas FL, Pinder
EL. The implications of regional variations in Medicare spending.
Part 2: health outcomes and satisfaction with care. Ann Intern Med.

www.annals.org


http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M14-0694
http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M14-0694
http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M14-0694
http://www.annals.org

Overuse of Testing in Preoperative Evaluation and Syncope

2003;138:288-98. [PMID: 12585826] doi:10.7326/0003-4819-138-4-
200302180-00007

10. Emery DJ, Shojania KG, Forster AJ, Mojaverian N, Feasby TE.
Overuse of magnetic resonance imaging [Letter]. JAMA Intern Med.
2013;173:823-5. [PMID: 23529302] doi:10.1001/jamainternmed
.2013.3804

11. Goodwin JS, Singh A, Reddy N, Riall TS, Kuo YF. Overuse of
screening colonoscopy in the Medicare population. Arch Intern
Med. 2011;171:1335-43. [PMID: 21555653] doi:10.1001/archin
ternmed.2011.212

12. Kale MS, Bishop TF, Federman AD, Keyhani S. Trends in the
overuse of ambulatory health care services in the United States.
JAMA Intern Med. 2013;173:142-8. [PMID: 23266529] doi:10.1001
/2013.jamainternmed.1022

13. Schwartz AL, Landon BE, Elshaug AG, Chernew ME, McWilliams
JM. Measuring low-value care in Medicare. JAMA Intern Med. 2014;
174:1067-76. [PMID: 24819824] doi:10.1001/jamainternmed.2014
.1541

14. Rao VM, Levin DC. The overuse of diagnostic imaging and the
Choosing Wisely initiative. Ann Intern Med. 2012;157:574-6. [PMID:
22928172] doi:10.7326/0003-4819-157-8-201210160-00535

15. American Academy of Family Physicians. Fifteen things physi-
cians and patients should question. American Board of Internal Med-
icine. Choosing Wisely. Philadelphia: ABIM Foundation; 2013:12-6.
Accessed at www.choosingwisely.org/wp-content/uploads/2013/02
/Choosing-Wisely-Master-List.pdf on 18 August 2014.

16. Martin AB, Lassman D, Washington B, Catlin A; National Health
Expenditure Accounts Team. Growth in US health spending re-
mained slow in 2010; health share of gross domestic product was
unchanged from 2009. Health Aff (Millwood). 2012;31:208-19.
[PMID: 22232112] doi:10.1377/hlthaff.2011.1135

17. Wachter RM, Goldman L. The hospitalist movement 5 years later.
JAMA. 2002;287:487-94. [PMID: 11798371]

18. Auerbach AD, Wachter RM, Katz P, Showstack J, Baron RB,
Goldman L. Implementation of a voluntary hospitalist service at a
community teaching hospital: improved clinical efficiency and
patient outcomes. Ann Intern Med. 2002;137:859-65. [PMID:
12458985] doi:10.7326/0003-4819-137-11-200212030-00006

19. American Hospital Association. AHA Annual Survey of Hospitals.
2010. Accessed at www.ahadataviewer.com/about/data on 17 June
2014.

20. Kuo YF, Sharma G, Freeman JL, Goodwin JS. Growth in the care
of older patients by hospitalists in the United States. N Engl J Med.
2009;360:1102-12. [PMID: 19279342] doi:10.1056/NEJMsa0802381
21. Wachter RM. Growth in care provided by hospitalists [Letter].
N Engl J Med. 2009;360:2789-90. [PMID: 19553655] doi:10.1056
/NEJMc090754

22. Fendrick AM, Martin JJ, Weiss AE. Value-based insurance de-
sign: more health at any price. Health Serv Res. 2012;47:404-13.
[PMID: 22150718] doi:10.1111/j.1475-6773.2011.01358.x

23. Fleisher LA, Beckman JA, Brown KA, Calkins H, Chaikof E,
Fleischmann KE, et al; American College of Cardiology/American
Heart Association Task Force on Practice Guidelines (Writing Com-
mittee to Revise the 2002 Guidelines on Perioperative Cardiovascu-
lar Evaluation for Noncardiac Surgery). ACC/AHA 2007 guidelines
on perioperative cardiovascular evaluation and care for noncardiac
surgery: a report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines (Writing Com-
mittee to Revise the 2002 Guidelines on Perioperative Cardiovascu-
lar Evaluation for Noncardiac Surgery): developed in collaboration
with the American Society of Echocardiography, American Society of
Nuclear Cardiology, Heart Rhythm Society, Society of Cardiovascular
Anesthesiologists, Society for Cardiovascular Angiography and Inter-
ventions, Society for Vascular Medicine and Biology, and Society for
Vascular Surgery. Circulation. 2007;116:e418-99. [PMID: 17901357]
24. Moya A, Sutton R, Ammirati F, Blanc JJ, Brignole M, Dahm JB,
et al; Task Force for the Diagnosis and Management of Syncope.
Guidelines for the diagnosis and management of syncope (version
2009). Eur Heart J. 2009;30:2631-71. [PMID: 19713422] doi:
10.1093/eurheartj/ehp298

www.annals.org

ORIGINAL RESEARCH

25. Strickberger SA, Benson DW, Biaggioni |, Callans DJ, Cohen M,
Ellenbogen KA, et al; American Heart Association Councils on Clin-
ical Cardiology, Cardiovascular Nursing, Cardiovascular Disease in
the Young, and Stroke. AHA/ACCF Scientific Statement on the eval-
uation of syncope: from the American Heart Association Councils on
Clinical Cardiology, Cardiovascular Nursing, Cardiovascular Disease
in the Young, and Stroke; the Quality of Care and Outcomes Re-
search Interdisciplinary Working Group; and the American College
of Cardiology Foundation: in collaboration with the Heart Rhythm
Society: endorsed by the American Autonomic Society. Circulation.
2006;113:316-27. [PMID: 16418451]

26. Fisher RJ. Social desirability bias and the validity of indirect ques-
tioning. J Consum Res. 1993;20:303-15.

27. Society of Hospital Medicine. Milestones in the hospital medi-
cine movement. 2014. Accessed at www.hospitalmedicine.org/Web
/About_SHM/Industry/shm_History.aspx on 27 June 2014.

28. Dillman DA. Mail and Internet Surveys: The Tailored Design
Method. 2nd ed. New York: J Wiley; 2000.

29. Berwick DM, Hackbarth AD. Eliminating waste in US health
care. JAMA. 2012;307:1513-6. [PMID: 22419800] doi:10.1001/jama
.2012.362

30. Hillman BJ, Goldsmith JC. The uncritical use of high-tech medical
imaging. N Engl J Med. 2010;363:4-6. [PMID: 20573920] doi:
10.1056/NEJMp 1003173

31. VanLare JM, Conway PH. Value-based purchasing—national pro-
grams to move from volume to value. N Engl J Med. 2012;367:
292-5. [PMID: 22830460] doi:10.1056/NEJMp 1204939

32. Berwick DM. Launching accountable care organizations—the pro-
posed rule for the Medicare Shared Savings Program. N Engl J Med.
2011;364:e32. [PMID: 21452999] doi:10.1056/NEJMp 1103602

33. Bowers J. The different ways hospitals pay: incentive compensa-
tion aims to improve quality, productivity. ACP Hospitalist. October
2014. Accessed at www.acphospitalist.org/archives/2010/10/money
.htm on 18 August 2014.

34. Lindenauer PK, Rothberg MB, Pekow PS, Kenwood C, Benjamin
EM, Auerbach AD. Outcomes of care by hospitalists, general inter-
nists, and family physicians. N Engl J Med. 2007;357:2589-600.
[PMID: 18094379]

35. Pham HH, Devers KJ, Kuo S, Berenson R. Health care market
trends and the evolution of hospitalist use and roles. J Gen Intern
Med. 2005;20:101-7. [PMID: 15836541]

36. Paterniti DA, Fancher TL, Cipri CS, Timmermans S, Heritage J,
Kravitz RL. Getting to “no": strategies primary care physicians use to
deny patient requests. Arch Intern Med. 2010;170:381-8. [PMID:
20177043] doi:10.1001/archinternmed.2009.533

37. Brett AS, McCullough LB. Addressing requests by patients
for nonbeneficial interventions. JAMA. 2012;307:149-50. [PMID:
22235082] doi:10.1001/jama.2011.1999

38. Jena AB, Seabury S, Lakdawalla D, Chandra A. Malpractice risk
according to physician specialty. N Engl J Med. 2011;365:629-36.
[PMID: 21848463] doi:10.1056/NEJMsa1012370

39. Hart BG Jr. Medical malpractice protection under the Federal
Tort Claims Act: protecting both physicians and claimants. Fordham
Law Rev. 1990;58:1107-20.

40. Williamson R. VA Uses Medical Injury Tort Claims Data to Assess
Veteran's Care, but Should Take Action to Ensure that These Data
Are Complete. U.S. Government Accountability Office report no.
GAO-12-6R. Washington, DC: U.S. Government Accountability Of-
fice; 2011. Accessed at www.gao.gov/products/GAO-12-6R on 18
March 2014.

41. Asch DA, Jedrziewski MK, Christakis NA. Response rates to mail
surveys published in medical journals. J Clin Epidemiol. 1997;50:
1129-36. [PMID: 9368521]

42. Cummings SM, Savitz LA, Konrad TR. Reported response rates to
mailed physician questionnaires. Health Serv Res. 2001;35:1347-55.
[PMID: 11221823]

43. Tilburt JC, Miller FG, Jenkins S, Kaptchuk TJ, Clarridge B, Bolcic-
Jankovic D, et al. Factors that influence practitioners' interpretations

Annals of Internal Medicine « Vol. 162 No. 2 « 20 January 2015 107


http://www.choosingwisely.org/wp-content/uploads/2013/02/Choosing-Wisely-Master-List.pdf
http://www.choosingwisely.org/wp-content/uploads/2013/02/Choosing-Wisely-Master-List.pdf
http://www.ahadataviewer.com/about/data
http://www.hospitalmedicine.org/Web/About_SHM/Industry/shm_History.aspx
http://www.hospitalmedicine.org/Web/About_SHM/Industry/shm_History.aspx
http://www.acphospitalist.org/archives/2010/10/money.htm
http://www.acphospitalist.org/archives/2010/10/money.htm
http://www.gao.gov/products/GAO-12-6R

ORIGINAL RESEARCH

of evidence from alternative medicine trials: a factorial vignette ex-
periment embedded in a national survey. Med Care. 2010;48:341-8.
[PMID: 20355265]

44. Smith KL, Ashburn S, Aminawung JA, Mann M, Ross JS. Physi-
cian clinical management strategies and reasoning: a cross-sectional
survey using clinical vignettes of eight common medical admissions.
BMC Health Serv Res. 2014;14:176. [PMID: 24742131] doi:10.1186
/1472-6963-14-176

45. Brody H. From an ethics of rationing to an ethics of waste avoid-
ance. N Engl J Med. 2012;366:1949-51. [PMID: 22551106] doi:
10.1056/NEJMp 1203365

46. Ackerman S, Gonzales R. The context of antibiotic overuse [Edi-
torial]. Ann Intern Med. 2012;157:211-2. [PMID: 22868840] doi:
10.7326/0003-4819-157-3-201208070-00013

47. Gonzales R, Ackerman S, Handley M. Can implementation sci-
ence help to overcome challenges in translating judicious antibiotic
use into practice? Arch Intern Med. 2012;172:1471-3. [PMID:
23007141] doi:10.1001/2013.jamainternmed.532

Overuse of Testing in Preoperative Evaluation and Syncope

48. Studdert DM, Mello MM, Sage WM, DesRoches CM, Peugh J,
Zapert K, et al. Defensive medicine among high-risk specialist physi-
cians in a volatile malpractice environment. JAMA. 2005;293:2609-
17. [PMID: 15928282]

49. Office of Technology Assessment; Congress of the United
States. Defensive Medicine and Medical Malpractice. Report no.
OTA-H-602. Washington, DC: U.S. Government Printing Office;
1994. Accessed at http://biotech.law.Isu.edu/policy/9405.pdf on 18
March 2014.

50. Mello MM, Chandra A, Gawande AA, Studdert DM. National
costs of the medical liability system. Health Aff (Millwood). 2010;29:
1569-77. [PMID: 20820010] doi:10.1377/hlthaff.2009.0807

51. Bishop TF, Federman AD, Keyhani S. Physicians' views on defen-
sive medicine: a national survey [Letter]. Arch Intern Med. 2010;170:
1081-3. [PMID: 20585077] doi:10.1001/archinternmed.2010.155
52. Mello MM, Brennan TA. The role of medical liability reform in
federal health care reform. N Engl J Med. 2009;361:1-3. [PMID:
19528190] doi:10.1056/NEJMp0903765

Brnas ef el edcins

The Annals of Internal Medicine iPad Edition re-imagines the
medical journal by bringing you the latest research, guidelines,
reviews, commentaries, educational material, and clinical news
from Annals of Internal Medicine and the American College of
Physicians in a uniquely rich and engaging user experience.

Use the Annals iPad edition to:
® Read current Annals issues and online-first articles
® Access 12 months of Annals issues offline

* Browse by specialty, topic collections, article type, or
related CME

* Personal library: Save articles, issues, and your own notes
* View videos and listen to audio features
* Answer CME questions, then submit for credit at
annals.org
* Find news and features from ACP: ACP Internist,
ACP Hospitalist, Smart Medicine, MKSAP,
ACP Advocacy, and more

Visit www.annals.org/ipad, and download the free app from the iTunes store.

Annals
M

i ‘ PAmerican College of Physicians™
Leading Internal Medicine, Improving Lives

108 Annals of Internal Medicine « Vol. 162 No. 2 « 20 January 2015

AIM4010

www.annals.org


http://biotech.law.lsu.edu/policy/9405.pdf

Annals of Internal Medicine

Current Author Addresses: Dr. Kachalia: Brigham and Wom-
en's Hospital, 75 Francis Street, Boston, MA 02115.

Drs. Berg and Flanders: University of Michigan, Department of
Internal Medicine/General Medicine, 1500 East Medical Cen-
ter Drive, 3119 Taubman Center, Ann Arbor, M| 48109-5376.
Dr. Fagerlin: University of Michigan Center for Health Com-
munications Research, 300 North Ingalls Building, Room
7D17, Ann Arbor, Ml 48109-5429.

Ms. Fowler and Dr. Hofer: VA Center for Clinical Management
Research, VA Ann Arbor Healthcare System (152), PO Box
130170, Ann Arbor, MI 48113-0170.

Dr. Saint: George Dock Professor of Internal Medicine,
University of Michigan Department of Internal Medicine, 2800
Plymouth Road, Building 16, Room 430W, Ann Arbor, Ml
48109-2800.

Author Contributions: Conception and design: A. Kachalia, A.
Berg, A. Fagerlin, K.E. Fowler, T.P. Hofer, S.A. Flanders, S.
Saint.

Analysis and interpretation of the data: A. Kachalia, K.E.
Fowler, T.P. Hofer, S.A. Flanders.

Drafting of the article: A. Kachalia, K.E. Fowler, T.P. Hofer.
Critical revision of the article for important intellectual con-
tent: A. Kachalia, A. Berg, A. Fagerlin, S.A. Flanders, S. Saint.
Final approval of the article: A. Kachalia, A. Fagerlin, K.E.
Fowler, T.P. Hofer, S.A. Flanders, S. Saint.

Provision of study materials or patients: A. Kachalia.
Statistical expertise: T.P. Hofer.

Obtaining of funding: K.E. Fowler, S.A. Flanders, S. Saint.
Administrative, technical, or logistic support: A. Kachalia, K.E.
Fowler, S.A. Flanders.

Collection and assembly of data: A. Kachalia, K.E. Fowler.

Appendix Table. Unadjusted Associations Between Overuse and Other Variables in the Preoperative Evaluation and Syncope

Vignettes*
Variable Preoperative Evaluation Syncope
Appropriate Use Overuse P Valuef Appropriate Use Overuse P Valuef
(n =422) (n =579)t (n =168) (n = 836)§
Vignette version 0.035 0.82
A 119 (28) 130 (22) 42 (25) 202 (24)
B 107 (25) 141 (24) 44 (26) 203 (24)
C 112(27) 151 (26) 43 (26) 208 (25)
D 84 (20) 157 (27) 39(23) 223(27)
VA affiliation 42 (10) 27 (5) 0.001 19 (11) 50 (6) 0.013
Mean years practicing (SD) 10.4 (7.8) 11.9 (8.7) 0.005 12.3(8.3) 11.1(8.4) 0.095
Employer 0.042 0.136
Hospital 293 (70) 361(62) 100 (60) 556 (67)
Private group 111(27) 188 (33) 55(33) 246 (29)
Self 14(3) 28 (5) 11(7) 32(4)
Malpractice insurance payer 0.009 0.43
Hospital 245 (59) 307 (53) 87(52) 468 (56)
Employer group 157 (37) 218(38) 65 (39) 308 (37)
Self 17 (4) 51(9) 15(9) 55(7)
Personally sued for medical malpractice 90 (9) 157 (28) 0.034 38(23) 214 (26) 0.43
Male sex (vs. female) 286 (69) 390 (69) 0.95 122 (74) 560 (68) 0.146
Non-Hispanic white race (vs. all others) 264 (64) 323 (57) 0.025 106 (65) 486 (59) 0.186

VA = Veterans Affairs.

* Data are numbers (percentages) unless otherwise indicated. Numbers may not sum to those given in column headings because of missing data.
Boldface data are statistically significant (P < 0.05).
T Any selection other than “no further testing.”

1 Generated with t tests for continuous variables and chi-square tests for categorical variables.

§ Any selection that included hospitalization.
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