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BACKGROUND: Low-value care, typically defined as
health services that provide little or no benefit, has poten-
tial to cause harm, incur unnecessary costs, and waste
limited resources. Although evidence-based guidelines
identifying low-value care have increased, the guidelines
differ in the type of evidence they cite to support recom-
mendations against its routine use.
OBJECTIVE: We examined the evidentiary rationale un-
der ly ing recommendat ions against low-value
interventions.
DESIGN: We identified 1167 “low-value care” recommen-
dations across five US organizations: the US Preventive
Services Task Force (USPSTF), the “Choosing Wisely” Ini-
tiative, American College of Physicians (ACP), American
College of Cardiology/American Heart Association (ACC/
AHA), and American Society of Clinical Oncology (ASCO).
For each recommendation, we classified the reported ev-
identiary rationale into five groups: (1) low economic val-
ue; (2) no net clinical benefit; (3) little or no absolute
clinical benefit; (4) insufficient evidence; (5) no reason
mentioned. We further investigated whether any cited or
otherwise available cost-effectiveness evidence was con-
sistent with conventional low economic value bench-
marks (e.g., exceeding $100,000 per quality-adjusted
life-year).
RESULTS: Of the identified low-value care recommenda-
tions, Choosing Wisely contributed the most (N=582,
50%), followed by ACC/AHA (N=250, 21%). The services
deemed “low value” differed substantially across organi-
zations. “No net clinical benefit” (N=428, 37%) and “little
or no clinical benefit” (N=296, 25%) were the most com-
monly reported reasons for classifying an intervention as
low value. Consideration of economic value was less fre-
quently reported (N=171, 15%). When relevant cost-
effectiveness studies were available, their results were
mostly consistent with low-value care recommendations.
CONCLUSIONS: Our study found that evidentiary ratio-
nales for low-value care vary substantially, with most

recommendations relying on clinical evidence. Broaden-
ing the evidence base to incorporate cost-effectiveness
evidence can help refine the definition of “low-value” care
to reflect whether an intervention’s costs are worth the
benefits. Developing a consensus grading structure on
the strength and evidentiary rationale may help improve
de-implementation efforts for low-value care.
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INTRODUCTION

An estimated $100 billion is spent on low-value health care in
the USA.1 Low-value care, typically defined as health services
that provide little or no benefit, has potential to cause harm,
incur unnecessary costs, or waste limited healthcare re-
sources.2,3 Various organizations, including the “Choosing
Wisely” Initiative from the American Board of Internal Med-
icine Foundation,4 have developed evidence-based guidelines
identifying low-value care, and the number and scope of these
guidelines have increased.5 Although modest declines have
been observed in selected services,6–8 the provision of low-
value care remains prevalent with substantial variations by
service types, physician characteristics, provider organiza-
tions, and geographic regions.9–13

Experts have emphasized that a deliberate, multi-pronged
approach that involves changing financial incentives and de-
livering better information for both providers and patients is
warranted to reduce low-value care.14–16 The process should
necessarily start with identifying evidence of low-value care
and understanding the rationale for calling a service “low
value.” However, despite the importance of evidence-based
guidelines, the contribution of clinical versus economic evi-
dence to justify characterization as low-value care is often
unclear.17–19 We reviewed “low-value care” guideline recom-
mendations across five US organizations to examine the role
played by clinical and economic evidence to justify the inclu-
sion of low-value services.
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METHODS

Data Sources

We reviewed guidelines across five major organizations: the US
Preventive Services Task Force (USPSTF), the “ChoosingWisely”
Initiative (CW), American College of Physicians (ACP), American
College of Cardiology/American Heart Association (ACC/AHA),
and American Society of Clinical Oncology (ASCO). The guide-
lines were current as of February 26, 2020. We selected these
organizations because they reflect major US initiatives to reduce
low-value care, with their guidelines employing evidence grading
systems (USPSTF, ACC/AHA) or including evidence-based rec-
ommendation statements (CW, ACP, ASCO).
After identifying 1361 “low-value care” recommendations

across five organizations, we excluded 194 that did not refer to
a specific procedure (e.g., general recommendations, such as
“Do not prescribe an expensive, brand name drug when less
costly, equally effective options are available”). For each rec-
ommendation, we extracted information pertaining to disease
area (using the International Classification of Diseases, Tenth
Revision, Clinical Modification [ICD-10-CM]), intervention
type, target population, source of the recommendation, publi-
cation date, and cited references. We then examined the distri-
bution of low-value care recommendations by the source, dis-
ease area, and intervention type.We also investigated the extent
to which guidelines for low-value care were consistent across
organizations and their recommendations.

Evidence Review

For the final sample of 1167 low-value care recommendations,
we classified the reported evidentiary rationale into five mutu-
ally exclusive hierarchical groups: (1) low economic value (e.g.,
unfavorable cost-effectiveness, high price, or related economic
terms, including costs and efficiency); (2) no net clinical benefit
(i.e., the risk of harms outweigh the benefits); (3) little or no
absolute clinical benefit; (4) insufficient evidence; (5) no reason
mentioned (Fig. 1). These classes were assigned hierarchically
by their inclusiveness of additional evidence rather than by the
superiority or importance of the recommendations. For exam-
ple, Class I (the most inclusive category) considers additional
economic evidence alongside clinical evidence.
The type of economic evidence included empirical studies,

systematic reviews, and meta-analyses of cost analyses, cost-
effectiveness analyses, and budget impact analyses. Among
identified economic evidence, we determined whether the
cited evidence was relevant to the specific recommendation
based on the intervention and comparator(s), disease classifi-
cation, population, and settings (e.g., hospital, nursing home).
Two researchers (LAD, ATD) independently reviewed each

recommendation and classified the evidentiary rationale reported
in the recommendation statement. (See the decision chart used in
our assessment of the evidentiary rationale in Online Supplement
Figure 1.) We calculated Kappa statistics to measure the degree
of agreement among reviewers.20 After the initial independent

assessment, the two reviewers’ level of agreement was moderate
(Kappa statistic=0.609 and percentage agreement=70%). How-
ever, the level of the agreement varied across guidelines, ranging
from almost perfect for the USPSTF guidelines (Kappa statis-
tic=0.953) to minimal for the ACP guidelines (Kappa statis-
tic=0.314) (Online Supplement Table 1). Consensus meetings
with a third researcher (DDK) resolved any initial disagreements.

Cost-effectiveness Evidence Used in Low-
Value Care Recommendations

As a secondary analysis, we examined the consistency be-
tween available cost-effectiveness evidence and low-value
recommendations. Cost-effectiveness analysis (CEA) is an
analytic tool that explicitly quantifies the comparative benefits
and costs among alternative interventions.21,22 It helps to
illuminate whether the additional health produced by an inter-
vention (over an alternative) justifies its additional cost.23

For each of the low-value care recommendations, we
reviewed the accompanying list of references to identify
cost-effectiveness evidence cited to support the claims, regard-
less of whether “low economic value” was explicitly men-
tioned as the evidentiary rationale. We then further investigat-
ed whether any cited or other available cost-effectiveness
evidence for low-value care recommendations was consistent
with cost-effectiveness criteria. In addition to each CEA cited
in the guideline’s recommendations, we searched the Tufts
Medical Center CEA Registry (a database of over 8000 pub-
lished cost-per-quality-adjusted-life-year [QALY] studies
from 1974 through 2019; available at www.cearegistry.org)
for relevant cost-effectiveness evidence.24

When the identified CEAswere deemed relevant to the details
of the recommendations (e.g., disease areas, intervention and
comparator(s), target population), we extracted the incremental
cost-effectiveness ratios (ICER) and cost-effectiveness threshold
(e.g., $100,000 per QALY) cited in the study. Based on the study
author’s judgment on cost-effectiveness, we evaluated whether
the cost-effectiveness evidence was consistent with the “low-
value” care recommendation, according to the following consis-
tency criteria: (1) when the intervention was less effective and
more costly than its comparator (i.e., “dominated”); (2) when the
intervention was deemed “not cost-effective”; or (3) when more
cost-effective alternatives were available. For example, when an
intervention’s ICER exceeds a $100,000 per QALY threshold,
we concluded that the cost-effectiveness evidence is consistent
with the guideline recommendations, regardless of whether the
cost-effectiveness evidence is explicitly mentioned in the recom-
mendation statements.

RESULTS

Analysis of Low-ValueCare Recommendations

Of the 1167 identified low-value care recommendations,
Choosing Wisely contributed the most (N=582, 50%),
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followed byACC/AHA (N=250, 21%), ASCO (N=184, 16%),
USPSTF (N=101, 8.7%), and ACP (N=50, 4.3%) (Fig. 2).
Most recommendations focused on the circulatory system
(N=325, 28%) or neoplasms (N=323, 28%), but recommen-
dations were available across all 21 ICD-10-CM disease chap-
ters (Online Supplement Figure 2). Pharmaceuticals weremost
frequently cited as low-value care (N=337, 29%), followed by
screening (N=266, 23%) and medical procedures (N=214,
18%) (Online Supplement Figure 3).
The services deemed “low value” differed substantially

across organizations. The only two low-value services listed
by more than two organizations, for example, were prostate
cancer screening for men aged over 70 (USPSTF, CW, ACP)
and cervical cancer screening for women who had a hysterec-
tomy (USPSTF, CW, ACP). Five additional low-value ser-
vices were co-listed by two organizations, including cancer
screenings for individuals with less than 10 years of life
expectancy, cardiovascular disease screening for asymptom-
atic and low-risk adults, and sentinel lymph node biopsy to
evaluate early, thin melanoma (Online Supplement Table 2).

We found relatively little overlap in recommendations
across organizations. In an additional analysis of the 101
USPSTF Grade D (recommendation against, n=30) and Grade
I (insufficient evidence, n=71) recommendations, only 12
Grade D and 8 Grade I recommendations appeared on the
Choosing Wisely list. Of the 8 Grade C (use professional
judgment and patient preference) USPSTF recommendations,
two were not recommended by ACP due to low economic
value. ACP’s recommendations include prostate cancer
screening for average-risk individuals aged 50 to 69 years
who have not had an informed discussion and do not express
a clear preference; and colorectal cancer screenings for
average-risk individuals younger than 50 years or older than
75 years or those with an estimated life expectancy of fewer
than 10 years.25,26

Analysis of Evidentiary Rationale

“No net clinical benefit” (37%, 428 of 1167) and “little or no
clinical benefit” (25%, 296 of 1167) were the most commonly

Figure 1 Classification of evidentiary rationale for low-value care. Note: In the pyramid scheme of our classification system, the classes are not
hierarchical by superiority or importance, but by inclusivity. For example, Class I recommendations consider additional economic evidence
alongside clinical evidence (net clinical benefit or no benefit) as a rationale for low-value care. Class II recommendations consider “net” clinical
benefits by comparing risk or harms with benefits. Online Supplement Exhibit 1 provides a decision chart used in our assessment of the

evidentiary rationale

Figure 2 Evidentiary rationale of low-value care recommendations across five guidelines. Note: Authors’ analysis of guideline recommendations
from five organizations: US Preventive Services Task Force (USPSTF), Choosing Wisely (CW), American College of Physicians (ACP),

American College of Cardiology/American Heart Association (ACC/AHA), and American Society of Clinical Oncology (ASCO).
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reported reasons for classifying an intervention as low value. A
small percentage of guidelines (11%, 123 of 1167) provided no
reason for why an intervention was deemed low value (Fig. 2).
Consideration of economic value was less frequently re-

ported. Excluding the USPSTF recommendations, which do
not explicitly incorporate the financial costs of providing a
service in its assessment of the balance of benefits and
harms,27 only 171 (16%) of the 1066 remaining recommen-
dations explicitly mentioned economic considerations. Al-
though pharmaceuticals were the most common intervention
type among all low-value care recommendations, economic
evidence was seldom considered (6.8%, 23 of 337). In con-
trast, 30% (45 of 151) of recommendations against a diagnos-
tic service cited economic evidence.
Also, substantial variation exists in reported evidentiary

rationales across different guidelines (Fig. 3). Despite no
mention of cost/value considerations in their methodological
frameworks,28,29 Choosing Wisely (n=131) and ACP (n=33)
account for 96% (164 of 171) of the recommendations in
which economic factors were explicitly mentioned as part of
their evidentiary rationales. In contrast, ASCO andACC/AHA
mentioned the consideration of economic factors in recom-
mendations,30,31 but only 2.2% (4 of 184) and 1.2% (3 of 250)
of their recommendations explicitly included economic fac-
tors. The USPSTF recommendations cited “No net clinical
benefit” (30%, 30 of 101) or “Insufficient Evidence” (70%, 71
of 101), reflecting their policy of excluding explicit cost
considerations.27

Among the seven low-value services listed by multiple
organizations (Online Supplement Table 2), all of the ACP
recommendations (n=6) mentioned economic reasons as part
of their evidentiary rationales. In contrast, the USPSFT rec-
ommendations (n=3) always mentioned “no net clinical ben-
efits” for the same low-value recommendations. We docu-
mented substantial variation in evidentiary rationales among
different clinical societies making the same recommendations
as the Choosing Wisely. For example, four clinical societies

(American Academy of Family Physicians, American College
of Preventive Medicine, American Society of Clinical Oncol-
ogy, and American Urological Association) listed prostate
cancer screening for men aged over 70 as low-value care in
the Choosing Wisely list. However, four different evidentiary
rationales were stated, from “no reason mentioned” to “little or
no clinical benefit” to “no net clinical benefit” to “low eco-
nomic value.”
Economic studies were sometimes cited in recommenda-

tions regardless of the stated evidentiary rationale. For exam-
ple, 26% (44 of 171) of the Class I recommendations (i.e.,
recommendations that explicitly mentioned economic reasons
as part of its rationale) cited at least one economic study. In
comparison, 21% (210 of 996) of the Class II–V recommen-
dations (i.e., recommendations that did not explicitly state
economic reasons) also cited such evidence. However, among
the cited economic studies, the Class I recommendations were
more likely to cite studies relevant to its specific recommen-
dation (e.g., based on population and settings) than the Class
II–V recommendations (98% [43 of 44] versus 53% [111 of
210]) (Fig. 4). We also found substantial differences in the
economic evidence cited in low-value recommendations
across the 5 organizations (Fig. 5).

Analysis of Cost-effectiveness Evidence

Among 133 recommendations with at least one available CEA
relevant to the topic, 82% (109 of 133) were consistent with
cost-effectiveness evidence (i.e., not cost-effective, dominat-
ed, or more cost-effective alternatives available) (Fig. 6). For
recommendations with inconsistent cost-effectiveness evi-
dence (16%, 21 of 133), most of the cost-effectiveness evi-
dence was outdated, or became available after publication of
the recommendation; or studied in particular subgroups (e.g.,
when “women” is the target population specified in the rec-
ommendation, the CEA focused on women of a particular age
group) (Online Supplement Table 3).

Figure 3 Evidentiary rationale reported in low-value recommendations by each organization. Note: The authors selected colors in this figure to
be consistent with those of the classification of evidentiary rationale in Figure 1.
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DISCUSSION

After reviewing and classifying 1167 “low-value care” guide-
line recommendations, we found that the services deemed
“low value” differed across organizations. Evidentiary ratio-
nales to support recommendations against an intervention’s
routine use also varied substantially across five US organiza-
tions. Moreover, the rationale for calling a service “low value”
usually relied solely on clinical evidence rather than being
inclusive of economic data. Only 16% of the recommenda-
tions explicitly mentioned economic factors as part of their
rationale. However, when relevant cost-effectiveness studies
were available, cost-effectiveness evidence was mostly con-
sistent with guideline recommendations.
Inconsistency in guideline recommendations and evidentia-

ry rationales is not just a pertinent issue for low-value care.
Clinical guidelines in other areas, including those for hyper-
tension,32 bipolar disorder,33 gout,34 and latent tuberculosis,35

are also inconsistent in their recommendations. The inconsis-
tency reflects different processes, timing, and criteria used to
develop guideline recommendations by organizations. For
example, each specialty society’s Choosing Wisely list differs
in the process (e.g., the type and experience of experts, the use
of external review, the involvement of patient representatives),
the timing (e.g., dates of publication, frequency of update),
and the criteria (e.g., clinical evidence of efficacy and/or harm,
cost, the potential for overuse, prevalence of utilization), and
the process.36 The inconsistency across guidelines could lead
to variations in clinical practice, confusion among patients and
clinicians, and the added challenges to de-implementing low-
value care.37

Using the classification of the evidentiary rationale for low-
value care (Fig. 1) along with the GRADE criteria for the
quality of evidence, 38 the development of a consensus grading
structure on the strength and evidentiary rationale would help

Figure 4 Inconsistency between the stated evidentiary rationale and the cited evidence in the low-value recommendations. Note: Class II
through Class V represent recommendations that did not articulate economic concerns as a reason (e.g., unfavorable cost-effectiveness, high
price, or related economic terms, including costs and efficiency) to support their low-value care recommendations. Although most of these
recommendations did not cite any economic studies, a handful cited at least one study within their list of references. On the other hand,

although Class I recommendations did articulate economic concerns as a reason for their recommendation, a handful of them did not cite any
economic evidence on their list of references to support their claims.

Figure 5 Economic evidence cited in low-value recommendations by each organization. Note: The type of economic evidence included empirical
studies, systematic reviews, and meta-analyses of cost studies, cost-effectiveness analyses, and budget impact analyses. Among identified
economic evidence, we determined whether the cited evidence was relevant to the specific recommendation based on the intervention and

comparator(s), disease classification, population, and settings (e.g., hospital, nursing home).
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improve de-implementation efforts of low-value care. More-
over, an explicit and consistently applied grading and classi-
fication system across organizations could provide patients,
clinicians, and others a greater understanding of the evidentia-
ry rationale underlying the low-value care recommendation.
The lack of economic evidence considered in these guide-

lines could reflect that clinical guidelines seek to provide
clinically relevant information, instead of costs- and
reimbursement-related information.39 Also, the lack of cited
economic evidence among Choosing Wisely recommenda-
tions might reflect the limited number of relevant
references allowed. Some clinical societies often list a limited
set of 5 or 10 references, and economic evidence might be less
prioritized. Finally, despite its explicit statement of no eco-
nomic evidence considered, the USPSTF recommendations
often cite cost-effectiveness modeling studies. The USPSTF
guideline committee might be considering non-economic ev-
idence (e.g., modeled long-term impacts on health outcomes)
presented in the cited studies.
While little consensus on the meaning of “value” exists in

health care,40,41 the medical professionals often define value
as net clinical benefits,42,43 and if there is no net benefit to an
intervention, the cost component is deemed less important.
While examining clinical evidence remains essential, a sole
focus on clinical evidence limits the classification of low-value
care to clinically unnecessary and potentially harmful “no-
value” services. Still, when there are widespread marginally
effective clinical interventions that are simply too expensive
for their relatively small clinical benefit, ignoring the cost
component from the value consideration could be problematic.
A 2002 report on “Medical Professionalism in the New

Millennium: A Physician Charter,” one of the early anteced-
ents of the Choosing Wisely initiative, emphasized the profes-
sional commitment to a just distribution of finite resources

stating “physicians are required to provide health care that is
based on the wise and cost-effective management of limited
clinical resources”.44 Broadening the evidence base to incor-
porate economic evidence,45 such as evidence from CEA, can
help refine the definition of “low-value” care to reflect wheth-
er the costs of the intervention are worth the benefits.
Our study has limitations. We selected the five US-based

guidelines in our sample to provide a thorough representation
of low-value care recommendations across disease area, inter-
vention type, and target population. However, this is not an
exhaustive list, and our study is not a systematic review of all
current low-value care guidelines. The addition of other clin-
ical guidelines, including non-US-based guidelines, may pro-
vide a more comprehensive understanding of the consistency
and the underlying evidentiary rationale across various low-
value care guidelines.
Our assessments were solely based on information reported

in the most recently published guidelines, including recom-
mendation statements and cited references, as opposed to an
independent review of the evidence base. Guideline commit-
tees might have considered additional evidence that was not
cited in their recommendation statement. Also, subsequently
published studies would not be cited in the original recom-
mendation guidelines. It is likely that more economic evidence
is available for some of the low-value recommendations, but
our study aimed to investigate the evidentiary rationale to
support the recommendations at the time of the publication.
Finally, we relied on the authors’ reported cost-

effectiveness judgments to determine consistency with low-
value care recommendations because of the different timing
and settings of the original study. When we re-evaluated the
cost-effectiveness evidence with a common $100,000/QALY
threshold in the US setting,46–50 eight low-value recommen-
dations changed from consistent to inconsistent (i.e., deemed

Figure 6 Consistency between available cost-effectiveness evidence and low-value recommendations. Note: Authors’ analysis of cost-
effectiveness studies cited in guideline recommendations from five organizations, supplemented by additional cost-effectiveness evidence

available from Tufts Medical Center CEA Registry (www.cearegistry.org). We evaluated whether the cost-effectiveness evidence was consistent
with the “low-value” care recommendation based on the following criteria: (1) when the intervention was less effective and more costly than its
comparator (i.e., “dominated”); (2) when the intervention was deemed “not cost-effective”; or (3) when more cost-effective alternatives were

available.
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cost-effective under the $100,000/QALY threshold, instead of
the author’s judgment) while one recommendation changed
from consistent to inconsistent (i.e., being cost-effective). The
overall result is slightly changed from 109 to 102 low-value
care recommendations that were consistent with cost-
effectiveness evidence.

CONCLUSION

Our analysis indicates that low-value care guidelines are often
inconsistent and mostly rely on clinical rather than economic
evidence. While examining clinical evidence remains essential,
broadening the evidence base to incorporate cost-effectiveness
evidence can help refine the definition of “low-value” care to
reflect whether an intervention’s costs are worth its benefits.
Developing a consensus grading structure on the strength and
evidentiary rationale of low-value recommendations would be a
step forward for improving de-implementation efforts of low-
value care.
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