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Physician Cost Consciousness and Use of
Low-Value Clinical Services
Michael Grover, DO, Neena Abraham, MD, Yu-Hui Chang, PhD, and Jon Tilburt, MD

Purpose: Choosing WiselyTM engaged medical specialties, creating “top 5 lists” of low-value services. We
describe primary care physicians’ (PCPs’) self-reported use of these services and perceived barriers to
guideline adherence. We quantify physician cost consciousness and determine associations with use.

Methods: PCP attendees of a continuing medical education conference completed a survey. For each
Family Medicine Choosing Wisely behavior, participants reported clinical adherence. Likert scale items
assessed perceived barriers. Low-value service frequency was the dependent variable. A validated Cost
Consciousness Scale created the predictor variable. We hypothesized that participants with greater cost
consciousness would report less frequent use of low-value services.

Results: Of 199 PCP attendees, 143 (72%) participated. Papanicolaou test after hysterectomy was
performed least (0.2 mean services performed/10 patients). Provider knowledge of sinusitis treatment
guidelines was greatest but provided most frequently (3.9 mean services performed/10 patients). Prac-
tice related barriers were perceived most frequently for adhering to sinusitis treatment guidelines. Atti-
tudinal barriers were greatest for avoiding osteoporosis screening in low risk patients. Greater cost
consciousness was associated with less use of low-value services (P � .03), greater knowledge of guide-
lines (P � .001), and fewer perceived attitudinal and practice behavior–related barriers (P < .001 for
each). Greater knowledge of guidelines was not associated with less use of low-value services (P �
.58). Familiarity with Choosing Wisely was associated with both greater cost consciousness (P � .004)
and less use of low-value services (P � .03).

Conclusions: Greater PCP cost consciousness was associated with less use of low-value services. In-
terventions to decrease perceived barriers and increase cost consciousness, perhaps by increasing
awareness of Choosing Wisely, may translate into improved performance. (J Am Board Fam Med 2016;
29:785–792.)
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The current level of health care spending in the
United States is not sustainable. Americans spend

20% of the nation’s gross national product on
health care.1 More than quarter of that—about
$750 billion a year—are for low-value services. The
American College of Physicians stated that a med-
ical service provides high value if its health benefits
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outweigh its costs.2,3 As opposed to rationing,
where available services are restricted despite po-
tential benefits, limiting low-value services pro-
motes avoidance of wasteful, unnecessary testing
and treatment.4

Specialty groups participating in the Choosing
WiselyTM Campaign created “top 5 lists”, includ-
ing primary care.5 Choosing Wisely proposed that
physicians and patients talk about medical tests and
procedures that may be unnecessary and harmful.
Low-value services can cause harm directly, with
potential adverse effects and complications. False-
positives results can prompt further invasive test-
ing. These services may also harm indirectly, taking
up valuable time and effort in the patient-physician
relationship that crowds out other high-value
health-promoting activities.

Stimulating these conversations could help “pa-
tients choose care that is (1) supported by evidence,
(2) not duplicative of other tests and procedures
already received, (3) free from harm and (4) truly
necessary.”6 Nonrecommended activities from the
3 primary care specialties’ “top 5” lists result in an
estimated annual cost of $5 billion.7 The American
Academy of Family Physicians’ list includes avoid-
ing (1) early imaging for low-back pain, (2) routine
antibiotics for acute sinusitis, (3) osteoporosis
screening in young, low-risk patients, (4) annual
electrocardiography or other cardiac screening for
low-risk, asymptomatic patients, and (5) Papanico-
laou tests in younger women or those who had a
hysterectomy for noncancer indications.8 The
long-term relationships developed through conti-
nuity of care and the comprehensive nature of pri-
mary care practice might create an ideal environ-
ment to transform medical care to be more
evidence-based, cost-conscious, and value-en-
hanced.9,10

Physician attitudes and perceptions toward ad-
dressing costs are particularly salient. Tilburt et
al11 reported that only 36% of practicing physicians
felt a sense of “major responsibility” for reducing
health care costs. However, there were more posi-
tive attitudes about addressing wasteful practices
such as “limiting access to expensive treatments
with limited net benefits.” Among US physicians,
51% were “very enthusiastic” about this prospect.
Most felt that they were aware of costs of the tests
and treatment services they ordered and believed
that providers should adhere to clinical guidelines
discouraging the use of care with limited benefits.11

There may therefore be potential to gain momen-
tum in decreasing overuse as a required element in
addressing health care costs.

Becoming more cost conscious when making
medical decisions has been proposed as an essential
mechanism to transform health care delivery.12 It is
not clear whether physicians are actively engaged in
this process or even have contemplated this as a
priority. Little is known about whether practicing
primary care clinicians are implementing the
Choosing Wisely recommendations and whether
those behaviors are related to cost-conscious atti-
tudes.

Our objectives were to (1) describe primary care
physicians’ self-reported frequency of providing
low-value services as detailed in the “Choosing
Wisely” top 5 list for Family Medicine, (2) describe
barriers to guideline-adherent care in terms of
knowledge, attitudes, and practice behaviors, and
(3) quantify physician cost-consciousness and de-
termine associations with the use of low-value ser-
vices. We hypothesized that participants with
greater cost-consciousness would report less use of
low-value services.

Methods
Participants
Primary care physicians (family physicians and gen-
eral internists) attending a continuing medical ed-
ucation (CME) program in March 2015 in Scotts-
dale, Arizona, were potential participants. They
were provided with a survey booklet and cover
letter with course materials at conference check-in.
Participation was voluntary and responses were
confidential. This project was deemed exempt from
review by the Mayo Clinic Foundation Institutional
Review Board.

Instrument
An 11-page, pen-and-paper survey entitled “Expe-
riences and Opinions Regarding 5 Common Pri-
mary Care Clinical Topics” contained 33 questions
and approximately 2000 words. (see the online Ap-
pendix for the survey instrument.) We previously
pilot-tested the survey with primary care physicians
at our institution. A focus group of those initial
participants guided revisions. They reported com-
pleting it within 10 to 15 minutes.

For each of the 5 Family Medicine clinical top-
ics, participants were asked to recall how many
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times during the past 10 visits with similar patients
they completed a low-value service (pages 1 to 7 in
the Survey booklet; see the online Appendix).
These responses were used individually and in ag-
gregate to create our outcome variables of interest.

Survey items to assess barriers to reducing un-
necessary care were created in concordance with
the theoretical model of Knowledge, Attitudes, and
Behavior created by Cabana et al.13 This model was
developed after an extensive literature search to
examine why physicians do not adhere to clinical
practice guidelines. Provider knowledge of each
service was assessed from a Likert-style item assess-
ing familiarity as well as 2 multiple choice questions
created from clinical guidelines about each topic.
Five-point Likert scale items, ranging from
strongly disagree to strongly agree, were created
for attitudes and behavior barriers (Table 1).

We used a validated scale to measure participant
cost-consciousness.11 This is defined as “the extent
to which physicians pay attention to and feel an
obligation to address health care cost in their prac-
tice.”11 Demographic characteristics (eg, age, sex,
and specialty) and practice features (eg, patients
seen per half day and patient-centered medical
home certification) were collected.

Survey Implementation
While the written instructions on the cover letter
were self-explanatory, course directors did encour-

age participation and answered questions from po-
tential subjects. After completion, the booklets
were collected by CME staff. Survey data were
verified through double entry. Data were trans-
ferred to a statistical software package for analysis.

Data Analyses
We used descriptive statistics—frequencies, per-
centages, means, medians, and standard devia-
tions—to report demographic information and the
responses to each of the Choosing Wisely items
and the cost-consciousness sections of the survey.
Our primary hypothesis was that physicians with
greater cost-consciousness would report less frequent
use of low-value services. Use of the behaviors self-
reported by participants was our main outcome vari-
able. Adding the frequency of self-reported behaviors
for the past 10 patients seen for each of the 5 services
created a composite outcome of low-value services.
Scores could range from 0 to 50, with lower scores
indicating greater adherence to guidelines (ie, less
provision of low-value care).

We report participants’ degree of cost-con-
sciousness as a single variable, per Tilburt et al.11

The cost-consciousness scale has possible values
ranging from 11 to 44, with higher scores reflecting
more cost-consciousness.

A low degree of knowledge about the clinical
guidelines that inform the Choosing Wisely rec-
ommendations is a potential barrier. We computed

Table 1. Potential Barriers to Clinical Guideline Adherence within in Each of 3 Domains, as Collected by the
Questionnaire

Sequence of Behavior Change Barrier to Guideline Adherence Questionnaire Item

Knowledge Lack of awareness 2 Knowledge questions for each clinical service
Lack of familiarity I am very familiar with the clinical guidelines about this

service.
Attitudes Applicability to patient Guidelines about this service rarely apply to the patients

I see.
Not cost-beneficial There is strong evidence about the limited benefits of

providing this service.
Lack of self-efficacy I am confident in my ability to discuss the utility of this

clinical service with patients.
Lack of motivation/inertia I find it hard to break old habits and decrease use of this

clinical service for patients.
Practices Reconciling patient preferences Patient preferences strongly influence my decision

making about providing this service.
Lack of time I have adequate time in most clinical encounters to

address the appropriateness of providing this clinical
service to my patients.

Lack of resources I don’t have adequate resources in my practice to help
me address this issue.

doi: 10.3122/jabfm.2016.06.160176 Physician Use of Low-Value Clinical Services 787
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the number of correct answers to 2 knowledge
questions created for each of the 5 items (2 points
for each correct item; range, 0–20 points). This was
added to the summary rating of familiarity with
clinical guidelines for each item (scores ranging
from 5 to 25). This cumulative knowledge score
could range from 5 to 45, with a higher score
demonstrating more knowledge.

Responses regarding potential attitudinal barri-
ers for each service item were ranked by partici-
pants. An overall attitudinal barrier score was cre-
ated by summing those ratings. Scores could range
from 20 to 100, with lower scores indicating fewer
attitude strata barriers.

Finally, a similar approach was undertaken with
practice behavior barriers. Responses to 3 items for
each of the 5 services were summed, with scores
ranging from 15 to 75; lower scores indicated fewer
perceived practice strata barriers.

The Spearman correlation coefficient was used
to measure the strength and direction of the asso-
ciation between 2 scores. In particular, we evalu-
ated the relationships between the use of low-value
services and the degree of cost-consciousness,
degree of knowledge, perceived attitudinal barri-
ers, and perceived practice behavior barriers.
Point estimates and 95% confidence intervals
(CIs) were estimated. The association between of
the degree of familiarity with Choosing Wisely
and their reported level of cost-consciousness
was examined using analysis of variance. The
overall F test was performed first, and if it was
significant, pairwise comparisons with Tukey ad-
justment were applied to control for the family-
wise type I error rate. The analysis was con-
ducted using SAS software version 9.4 (SAS
Institute Inc., Cary, NC).

Results
Of the 199 primary care physicians contacted, 143
participated by completing the survey (72%). De-
mographic and practice characteristics are shown in
Table 2.

Reported use of the Choosing Wisely top 5 lists,
participant knowledge, and perceived attitudinal
and practice-related barriers are displayed in Table
3. Performing a Papanicolaou test for a patient who
had a hysterectomy for a noncancer indication was
performed least (highlighted green in Table 3).
Respondents perceived the fewest attitudinal and

practice behavior–related barriers for this service
(each are also highlighted green). The most per-
formed clinical service reported by physicians was
antibiotic treatment for acute sinusitis (highlighted
red). Despite participant knowledge of clinical
guidelines being greatest for this service (knowl-
edge score, 6.0; range, 2–9; highlighted green),
practice-related barriers were frequent (eg, diffi-
culty reconciling patient preferences, lack of time
to address appropriateness, and lack of resources to
address this in practice).

Cost-consciousness scores ranged from 17 to 41,
with a median of 31. Greater cost-consciousness
was associated with fewer self-reported provision of
low-value services (Spearman correlation coeffi-

Table 2. Demographic and Practice Characteristics of
143 Survey Participants

Characteristic Result

Participants
Who

Responded (n)

Age (years), mean (SD) 51.3 (11.3) 135
Sex 136

Male 74 (54.4)
Female 62 (45.6)

Specialty 135
Family Medicine 96 (71.1)
Internal Medicine 39 (28.8)

Patients seen/half day (n),
mean (SD)

10.0 (3.1) 133

Does your practice participate
in any “value-based”
insurance contracts?

132

Yes 59 (44.7)
No 42 (31.8)
Not sure 31 (23.5)

Is your practice incorporated
into an ACO?

132

Yes 53 (40.2)
No 47 (35.6)
Not sure 32 (24.2)

NCQA certified patient-
centered medical home?

132

Yes 46 (34.8)
No 66 (50.0)
Not sure 20 (15.2)

Familiar with the Choosing
WiselyTM campaign?

136

Very familiar 22 (16.2)
Somewhat familiar 35 (25.7)
Unfamiliar 79 (58.1)

Data are n (%) unless otherwise indicated.
ACO, accountable care organization; NCQA, National Com-
mittee for Quality Assurance; SD, standard deviation.
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cient, �0.17; 95% CI, �0.33 to �0.01). Greater
participant cost-consciousness was also associated
with greater knowledge of guidelines (Spearman
correlation coefficient, 0.27; 95% CI, 0.11–0.42)
and fewer perceived barriers to guideline-adherent
care (�0.38; 95% CI, �0.52 to �0.23 for attitudi-
nal barriers and �0.36; 95% CI, �0.50 to �0.20
for practice barriers).

Less perception of both attitudinal and prac-
tice behavior barriers were associated with less
reported use of low-value services (attitudinal
barriers, P � .001; practice barriers, P � .03).
There was, however, no independent association
between the degree of participants’ knowledge of
guidelines and use of low-value services
(P � .58).

There was a significant association between the
participants’ degree of familiarity with Choosing
Wisely and their reported level of cost-conscious-
ness. Greater familiarity with the Choosing Wisely
campaign was also related to use of low-value ser-
vices (see Table 4 for each comparison). Patient-
centered medical home certification status, partic-
ipation in “value-based” insurance contracting, and
involvement in accountable care organizations
were examined for associations with low-value ser-

vice use and cost-consciousness. No significant as-
sociations were found.

Discussion
Our participants self-reported performance of low
value care services varied widely. Pap smear exams
in patients after hysterectomy for a benign purpose
was provided very rarely (2/100 such patients),
while antibiotic treatment for sinusitis of short du-
ration was quite common (39/100 patients). Our
data also reveal a statistically significant association
between greater cost-conscious attitudes among
primary care physicians and limited self-reported
use of low-value services. Cost-conscious physi-
cians reported greater knowledge of the related
clinical guidelines and fewer perceptions of barriers
to guideline-concordant care. Greater knowledge
of the guidelines by itself, however, was not found
to be a predictor of limited use of low-value ser-
vices.

Overall, our primary care physician participants
had little familiarity with the Choosing Wisely
campaign: nearly 60% of them reported being “un-
familiar.” Being somewhat or very familiar with the
campaign was associated with both increased cost-

Table 3. Participant-Reported Use of, Knowledge about, and Perceived Barriers to 5 Choosing WiselyTM Low-Value
Services

Choosing WiselyTM Service
Self-Reported

Use
Knowledge

Score
Perceived

Attitudinal Barriers
Perceived

Practice Barriers

Imaging for back pain
No. of participants who responded 143 143 143 143
Mean (SD) 1.7 (2.0) 5.4 (1.7) 8.3 (2.1) 7.5 (2.0)

Sinusitis treatment
No. of participants who responded 138 143 143 143
Mean (SD) 3.9 (2.7) 6.0 (1.6) 9.0 (2.2) 7.8 (2.1)

Osteoporosis screening
No. of participants who responded 137 143 143 143
Mean (SD) 2.3 (2.8) 5.4 (1.7) 9.9 (2.3) 7.7 (2.0)

ECG screening
No. of participants who responded 137 143 143 143
Mean (SD) 0.9 (2.0) 4.1 (1.5) 9.2 (2.3) 7.3 (2.0)

Pap test
No. of participants who responded 140 143 143 143
Mean (SD) 0.2 (0.8) 5.3 (1.6) 8.2 (2.8) 6.9 (2.0)

Composite score
No. of participants who responded 143 143 143 143
Mean (SD) 8.7 (6.4) 26.2 (4.8) 44.6 (8.2) 37.2 (7.3)

Green shading highlights better performance/limited barriers. Red shading highlights lowest performance/most barriers.
ECG, electrocardiography; SD, standard deviation
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consciousness and less use of low-value clinical ser-
vices. Our findings corroborate those of a 2014
American Board of Internal Medicine opinion poll
of a national sample of physicians.14 Primary care
physicians who had heard of Choosing Wisely
(21%) were significantly more likely to report re-
ducing “the numbers of unnecessary tests or pro-
cedures in the past 12 months.” In a recent online
survey of 304 Group Health primary care provid-
ers, two thirds of respondents regarded themselves
as aware of the Choosing Wisely campaign,
whereas only one-third were unaware.15 Practice-
related characteristics and group normative behav-
iors may also stimulate interest in and awareness of
addressing unnecessary care in general and of
Choosing Wisely in particular.

Physician Knowledge and Low-Value Care
We constructed our survey to assess physician
knowledge as a potential barrier to guideline-con-
cordant care for the Family Medicine “list of 5” in
concordance with the theoretical model described
by Cabana et al.13 We designed assessment of both
subjective familiarity (using a Likert scale response)
and objective awareness of specific content knowl-
edge by requesting answers to 2 multiple choice
questions on each topic. Feedback from our focus
group of pilot survey respondents revealed that
they felt that this was appropriate and did not
hinder their likelihood to participate. Our data
confirm this premise in that all 143 subjects pro-
vided answers to this section of the survey.

Maurer et al16 assessed family physicians’ knowl-
edge of the Choosing Wisely top 5 list by way of
case scenario. They had a relatively low response
rate (23%) from their sample drawn from military
and academic family physicians. Correct responses
to cases were noted from �85% of respondents for
osteoporosis, Papanicolaou test, and low-back pain
imaging scenarios. Fewer respondents demon-
strated knowledge of sinusitis and electrocardiog-
raphy use recommendations, with 66.5% and
61.4%, respectively, completing those cases cor-
rectly.16 In our cohort, knowledge of guidelines
was associated with greater cost-consciousness. It
was not, however, associated with less use of low-
value services. Our respondents had the most
knowledge of sinusitis guidelines but also admitted
to suboptimal performance in practice. They re-
ported that perceptions of practice-related barriers
limit their ability to avoid antibiotic use in daily
clinical care.

Barriers to Guideline-Concordant Care
Buist et al15 found that time constraints and chal-
lenges posted by overcoming the expectations and
values of patients were top areas of concern for
participants in their integrated delivery system
practice. Our work is, to our knowledge, the first to
assess specific barriers for each service from the
“list of 5” individually. In our cohort the most
attitudinal barriers were noted for limiting osteo-
porosis screening. Our assessment of barriers in-
cluded concepts of applicability of guidelines to

Table 4. Associations between Degree of Familiarity with the Choosing WiselyTM Campaign and Cost Conscious
Score and Low-Value Service Use Score

How Familiar are You with the Choosing Wisely Campaign?

P Value*
Very Familiar

(n � 22)
Somewhat Familiar

(n � 35)
Unfamiliar
(n � 79)

Cost conscious score 31.82 33.00 30.33
Mean 2.92 3.86 3.85
Standard deviation (30.52–33.11) (31.67–34.33) (29.47–31.19)
95% Confidence interval .002

Low-value service use score 6.64 7.00 9.89
Mean 5.29 5.13 6.69
Standard deviation (4.29–8.98) (5.24–8.76) (8.39–11.38)
95% Confidence interval .02

*For cost conscious score, only one pairwise comparison was significant: physicians who were somewhat familiar had significantly
higher score compared to those unfamiliar with the Choosing Wisely campaign (P � .002).
For low-value service use score, even though the overall test was significant (P � .02), none of the pairwise comparison was significant.
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one’s own patients, difficulty in changing habits/
developing clinical inertia, poor self-efficacy to
change one’s own behaviors, and disagreement
about the cost-to-benefit ratio of making a change
in practice.

The hope of the Choosing Wisely campaign was
to “change the conversation.”17 The American
Board of Internal Medicine reports that their in-
tention was to focus on “changing physician and
patient attitudes, rather than embarking on specific
strategies to change behavior.”18 They feel that this
has “softened the ground” for discussion of avoid-
ing waste.

Demonstration of the effects of these daily clin-
ical conversations has just started. A recent report
based on claims data from a national commercial
health plan used population-level data to describe
the impact of the campaign over a 2- to 3-year
period after its introduction.19 Overall, modest
changes in behavior related to 7 topics were noted,
with imaging for headaches and testing patients at
low risk for cardiac disease decreasing at a statisti-
cally significant rate. It is arguable that the 1% to
2% absolute use reduction is really clinically sig-
nificant. The Family Medicine “list of 5” low-value
services of low-back pain imaging and sinusitis
treatment showed no appreciable improvement in
use.19

There may, however, be greater hope for the
success of interventions at a practice level. Kost et
al20 recently reported their interventions in 3 pri-
mary care residency programs. They educated pro-
viders about Choosing Wisely clinical behaviors
and formulated instruction about a “step wise ap-
proach to communicating to patients a plan of care
based on the recommendations.” They noted that
adherence to recommendations was high at base-
line (93.2%) and increased to 96.5% after the in-
tervention was launched. In particular, greater ad-
herence to osteoporosis screening and sinusitis
treatment recommendations were noted.20

Limitations
Our sample of CME attendees may not be repre-
sentative of primary care physicians nationally. In
addition, our findings are limited by the self-re-
ported nature of the low-value service outcomes.
Future studies will compare physicians’ self-report
of low-value service provision through a survey
with available claims and clinical data. Further eval-
uation of the value provided by cost-conscious phy-

sicians will be assessed by examining patient expe-
rience/satisfaction data and overall cost of care
metrics.

Conclusion
Our study found that greater cost-consciousness
among primary care physicians is associated with
less reported used of low-value services. Future
interventions will focus on addressing documented
barriers to guideline-concordant care while in-
creasing provider cost-consciousness, which may
translate into improved clinical performance.
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