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Abstract
Primary care providers frequently recommend, administer, or prescribe health care 
services that are unlikely to benefit their patients. Yet little is known about how 
to reduce provider overuse behavior. In the absence of a theoretically grounded 
causal framework, it is difficult to predict the contexts under which different types of 
interventions to reduce provider overuse will succeed and under which they will fail. 
In this article, we present a framework based on the theory of planned behavior that 
is designed to guide overuse research and intervention development. We describe 
categories of primary care provider beliefs that lead to the formation of intentions to 
assess the appropriateness of services, and propose factors that may affect whether 
the presence of assessment intentions results in an appropriate recommendation. 
Interventions that have been commonly used to address provider overuse behavior 
are reviewed within the context of the framework.
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Overuse in primary care is prevalent, costly, and harmful (Delaune & Everett, 2008; 
Korenstein, Falk, Howell, Bishop, & Keyhani, 2012). In recent years, this issue has 
received greater attention from scholars (e.g., see Archives of Internal Medicine’s 
“Less Is More” series), provider organizations (Good Stewardship Working Group, 
2011), and policy and advocacy groups (e.g., National Priorities Partnership). Many 
practitioners and patients are aware that change is needed (How, Shih, Lau, & Schoen, 
2008; Sirovich, Woloshin, & Schwartz, 2011). Yet we know surprisingly little about 
how to reduce overuse. In this article, we present a conceptual framework that speci-
fies causal antecedents to inappropriate primary care provider (PCP) recommenda-
tions that lead to overuse. This framework is designed to help researchers, practitioners, 
and administrators identify potentially modifiable antecedents of overuse and to guide 
the development of interventions to reduce overuse while maintaining high levels of 
appropriate use.

New Contributions

Although a number of theoretical frameworks have been proposed to describe and 
predict provider behavior (e.g., Eccles, Grimshaw, Walker, Johnston, & Pitts, 2004; 
Michie et al., 2005), these frameworks have been designed primarily to address unde-
ruse and have therefore focused on the final step—provision of a service. To better 
understand PCP overuse, the focal behavior in our proposed model is the assessment 
of appropriateness of a service. By specifying causal antecedents to appropriate assess-
ment behaviors and the types of interventions that can be employed to affect each 
antecedent, the proposed framework provides new guidance to researchers, practitio-
ners, payers, and policy makers.

Definition of Overuse

We define overuse as the provision of a service whose expected net benefit (benefits 
minus negative consequences) is less than the expected net benefit of either providing 
a different service or not intervening at all. (Other similar definitions of overuse are 
provided by Chassin & Galvin, 1998; Kahn et al., 1988; and Owens, Qaseem, Chou, 
& Shekelle, 2011). Examples of overuse include the provision of services

•• that are not clinically indicated for the patient’s symptom or diagnosis (e.g., 
imaging studies for lower back pain),

•• when the patient’s life expectancy is too short to realize the eventual benefit of 
a service (e.g., abdominal aortic aneurysm screening among patients with less 
than 5-year life expectancy),

•• that are not matched to the patient’s risk of disease (e.g., electrocardiography 
for the prediction of coronary heart disease in low-risk patients),

•• that occur too frequently (e.g., annual vs. less frequent Pap smear testing for 
cervical cancer screening), or
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•• when the patient has contraindications that increase the risk associated with the 
service or follow-up procedures (e.g., cancer screening or diagnostic colonos-
copy among patients who have severe comorbidities).

As these examples illustrate, an appropriate PCP recommendation depends not only 
on knowledge of clinical evidence but also on knowledge of the patient’s demographic 
and clinical characteristics, personal and family health history, testing history, and/or 
tolerance level for downstream follow-up procedures.

Scope of the Problem

Overuse is a major contributor to the unsustainably high cost of health care. It has been 
estimated that approximately 30% of all health care expenditures in the United States 
are for inappropriate services (Delaune & Everett, 2008). However, there are also 
important nonmonetary costs. Overuse of services exposes patients to unnecessary 
health risks, incurs unnecessary costs, and may divert resources away from more 
effective forms of care.

Estimates of overuse in primary care vary dramatically depending on the definition 
of overuse and the service in question. In a recent systematic review, Korenstein et al. 
(2012) report overuse rates of 2% to 89% for antibiotics, 16% to 80% for prostate 
cancer screening, 5% to 28% for imaging for lower back pain, and 23% to 61% for 
colonoscopy. Nearly half of U.S. PCPs believe that patients receive too much care, and 
28% report that they themselves practice too aggressively (Sirovich et al., 2011). One 
third of U.S. adults believe that they have received medical care that was unnecessary 
(How et al., 2008), and 19% indicate that they have had providers order duplicate 
medical tests (The Commonwealth Fund, 2011).

Conceptual Framework

Our framework specifies a number of cognitive and behavioral antecedents that can 
lead to PCP overuse of interventions (see Figure 1). A primary objective in developing 
this framework was to provide a structure that can be used to identify barriers to appro-
priate use of services, and to provide guidance on developing interventions to address 
barriers once they are identified. Therefore, in addition to specifying antecedents to 
overuse, we review the most commonly used interventions to change PCP behavior 
and describe how these interventions may affect antecedents of overuse.

Interventions were identified by searching the Medline database for English lan-
guage articles on adult populations published between 1996 and 2011 in which the 
abstracts or titles contained one or more of the following terms: unnecessary, overuse, 
overutilization, inappropriate, or polypharmacy and the term intervention or trial. We 
manually searched the abstracts of the resulting articles to identify randomized or 
nonrandomized controlled trials that (a) included a control condition, (b) reported a 
measure of overuse as a dependent variable, and (c) focused primarily or exclusively 
on changing PCP behavior. We searched for additional interventions by reviewing 
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articles that either cited or were cited by the articles appearing in our initial search. A 
total of 35 interventions were identified. Table 1 documents key information on each 
intervention categorized by intervention type. To address gaps in the overuse litera-
ture, we also selectively draw on interventions to reduce underuse in the description of 
the proposed framework.

Our framework is based on the theory of planned behavior (TPB) and incorporates 
other theories of motivation and goal setting to adapt the TPB to the context of over-
use. The TPB was developed in the mid-1980s as a framework to understand relation-
ships between cognitions and behavior and has become one of the most widely cited 
theories in social psychology (Ajzen, 2011). Meta-analyses indicate that variables 
specified in the TPB account for most of the variation in behavior once random mea-
surement error is accounted for (Ajzen, 2011).

The TPB proposes that the most proximal determinant of behavior is an intention 
or behavioral plan that enables the attainment of a goal. Intentions, in turn, are a func-
tion of beliefs about outcomes, norms, and behavioral control (Ajzen, 1991). This 
proposition has been supported in numerous studies on provider behavior (see Godin, 
Belanger-Gravel, Eccles, & Grimshaw, 2008, for a review), including studies of over-
use among PCPs (e.g., Eccles et al., 2007; Ramsay, Thomas, Croal, Grimshaw, & 
Eccles, 2010).
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Figure 1.  Theoretical framework to understand appropriateness of primary care provider 
service recommendations.
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Table 1.  Published Interventions to Reduce Overuse of Services by Primary Care Providers.

Study Country Design Intervention Type Clinical Domain RRR

Eccles et al. (2001) United 
Kingdom

RCT: 
Pre–post

Provider education Imaging +27%

Freeborn, Shye, 
Mullooly, Eraker, and 
Romeo (1997)

United 
States

NCT: 
Pre–post

Provider education Imaging ns

Hennessy et al. (2002) United 
States

NCT: 
Pre–post

Provider education Antibiotics +24%

Hickman, Stebbins, 
Hanak, and Guglielmo 
(2003)

United 
States

NCT: 
Pre–post

Provider education Antibiotics +31%

Juzych, Banerjee, 
Essenmacher, and 
Lerner (2005)

United 
States

NCT: 
Pre–post

Provider education Antibiotics +20%

McNulty et al. (2000) United 
Kingdom

NCT: 
Pre–post

Provider education Antibiotics (broad 
spectrum)

+24%

McNulty et al. (2000) United 
Kingdom

NCT: 
Pre–post

Provider education Antibiotics (overall 
use)

ns

Meyer, Summers, and 
Moller (2001)

South Africa RCT: 
Pre–post

Provider education Antibiotics +46%

Freeborn et al. (1997) United 
States

NCT: 
Pre–post

Provider education 
audit and feedback

Imaging ns

Pimlott et al. (2003) Canada RCT: 
Pre–Post

Provider education 
audit and feedback

Perscribing; 
benzodiazepine

+9%

Schectman, Schroth, 
Verme, and Voss 
(2003)

United 
States

RCT: 
Pre–post

Provider education 
audit and feedback

Imaging; physical 
therapy

+47%

Welschen, 
Kuyvenhoven, Hoes, 
and Verheij (2004)

Netherlands RCT: 
Pre–post

Provider education 
audit and feedback

Communication 
skills training

Antibiotics +32%

   
Gonzales, Steiner, Lum, 

and Barrett (1999)
United 

States
NCT: 

Pre–post
Provider education 

audit and feedback
Antibiotics +22%

  Academic detailing  
Baker, Falconer Smith, 

and Lambert (2003)
United 

Kingdom
RCT: 

Pre–post
Audit and feedback Lab tests (thyroid 

function, 
rheumatoid factor, 
urine culture)

ns

Baker et al. (2003) United 
Kingdom

RCT: 
Pre–post

Audit and feedback Lab tests (serum 
lipids and viscosity)

ns

Blais, Laurier, and Pare 
(2008)

Canada RCT: 
Pre–post

Audit and feedback Prescribing, beta-
agonists

ns

Bunting and van 
Walraven (2004)

Canada RCT: 
Pre–post

Audit and feedback Lab tests +8%

Eccles et al. (2001) United 
Kingdom

RCT: 
Pre–post

Audit and feedback Imaging ns

Melander, Björgell, 
Björgell, Ovhed, and 
Mölstad (1999)

Sweden NCT: 
Pre–post

Audit and feedback Antibiotics +10%

(continued)
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Study Country Design Intervention Type Clinical Domain RRR

O’Connell, Henry, and 
Tomlins (1999)

Australia RCT: 
Pre–post

Audit and feedback Prescribing ns

Verstappen et al. (2003) Netherlands RCT: 
Pre–post

Audit and feedback Tests for upper 
abdominal 
complaints

+24%

Verstappen et al. (2003) Netherlands RCT: 
Pre–post

Audit and feedback Tests for fatigue or 
joint complaints

ns

Allard, Hebert, Rioux, 
Asselin, and Voyer 
(2001)

Canada RCT: 
Pre–post

Audit and feedback 
(pharmacist led)

Polypharmacy ns

Hanlon et al. (1996) United 
States

RCT: 
Pre–post

Audit and feedback 
(pharmacist led)

Polypharmacy +24%

Krska et al. (2001) Scotland RCT: Post 
only

Audit and feedback 
(pharmacist led)

Polypharmacy +65%

Zwar, Wolk, Gordon, 
Sanson-Fisher, and 
Kehoe (1999) 

United 
Kingdom

RCT: 
Pre–post

Audit and feedback
Academic detailing

Antibiotics ns
 

Coenen, Van Royen, 
Michiels, and 
Denekens (2004)

Belgium RCT: 
Pre–post

Academic detailing Antibiotics +23%

Simon et al. (2006) United 
States

RCT: 
Pre–post

Academic detailing Prescribing ns

Briel et al. (2006) Switzerland RCT: Post 
only

Communication 
skills training

Antibiotics ns

Bates et al. (1999) United 
States

RCT: Post 
only

Decision support Lab tests +47%

McIsaac and Goel 
(1998)

Canada RCT: Post 
only

Decision support Antibiotics +22%

McIsaac, Goel, To, 
Permaul, and Low 
(2002)

Canada RCT: 
Pre–post

Decision support Antibiotics ns

Rossi and Every (1997) United 
States

RCT: Post 
only

Decision support Prescribing, general +11%

Samore et al. (2005) United 
States

RCT: 
Pre–post

Decision support Antibiotics +11%

Tamblyn et al. (2003) Canada RCT: Post 
only

Decision support Prescribing, general +16%

Note: RCT = randomized controlled trial; NCT = nonrandomized controlled trial; RRR = relative risk reduction; ns = not 
significant at p < .05.

Table 1. (continued)

Most TPB analyses of provider behavior focus on utilization rates (e.g., prescribing 
rates, cancer screening rates). However, as we are concerned with minimizing overuse 
through appropriate utilization, our framework focuses on the adequate assessment of 
the appropriateness of a service (Figure 1, Box F). We focus on adequate assessments 
of appropriateness because, for commonly overused services, it is unlikely that appro-
priate utilization of services will consistently occur if PCPs lack the time, motivation, 
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or knowledge to match patient-specific information such as the patient’s symptoms 
and health history with information on the appropriate indications of a service. Unless 
an adequate assessment is done, PCPs may simply recommend a service to all patients 
who meet a small number of easily identified criteria (e.g., gender or age). For exam-
ple, studies suggest that although providers usually take age into account when consid-
ering cancer screening tests, they often fail to incorporate information on patient 
comorbidities into their decisions (Bynum, Braunstein, Sharkey, Haddad, & Wu, 2005; 
Walter et al., 2009).

Assessment intentions are not dichotomous variables but are instead “plans of 
action.” These action plans may include intentions about what forms of information to 
consider and how to obtain this information. Although some form of appropriateness 
assessment typically occurs prior to the provision of a service, contextual features of 
the clinical encounter (e.g., lack of time) may create barriers to carrying out this 
assessment in the intended manner, particularly for nonacute issues. For example, after 
attending an educational presentation on overuse of imaging studies, a provider may 
form an intention to order an MRI (magnetic resonance imaging) for low back pain 
only when there is an evidence-based indication for the test. Yet when a patient arrives 
20 minutes late for her appointment and requests an MRI to evaluate her chronic low 
back pain, the provider may feel that it is easier to order the test than to take the time 
to determine if it is really indicated in this particular patient and, if it is not, to explain 
to the patient why an MRI is not being ordered. Thus, provider interventions to reduce 
overuse that are delivered outside of the clinic may be effective at creating assessment 
intentions, yet they may not have the desired effect on assessment behavior because 
contextual aspects of the clinic visit can break the intention–behavior link. Conversely, 
interventions that occur in the context of the clinical encounter (e.g., electronic deci-
sion aids) may be ineffective if they conflict with the provider’s preferred strategy for 
assessing appropriateness (assessment intentions).

The TPB proposes that an intention is a function of beliefs about outcomes, norms, 
and behavioral control (Figure 1, Boxes A-E). For our analysis, we have further sepa-
rated outcome beliefs into three general categories. Borrowing from Batson, Ahmad, 
and Tsang’s (2002) description of three motivations underlying helping behavior 
(altruism, egoism, and collectivism), we distinguish between (a) outcomes for patients, 
(b) outcomes for the self, and (c) outcomes for the organization. We propose that PCP 
interventions to reduce overuse are successful to the extent that they either affect these 
beliefs or affect providers’ ability to reach a correct conclusion when an assessment of 
appropriateness is undertaken (Figure 1, Box G).

Expected Outcomes for Patients (Box A)

Beliefs about patient outcomes specify expected benefits and harms for patient sub-
groups. Beliefs about clinical patient outcomes may stem from knowledge of empiri-
cal evidence, personal experience, or anecdotal evidence relayed by others. The 
advanced training of PCPs does not exempt them from similar heuristics and biases 
that have been demonstrated to influence the public at large. For example, an 
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overgeneralization of a “screening is good” heuristic may explain why one quarter of 
surveyed PCPs believed that lung cancer screening was guideline concordant when 
no such guidelines existed (Klabunde et al., 2012). Beliefs about nonclinical patient 
outcomes, such as anxiety, or the patient’s desire for active management may also 
play a role in PCP decisions about the appropriateness of a service (Balague & 
Cedraschi, 2006).

Interventions Affecting Beliefs About Outcomes for Patients.  The most common interven-
tion strategy among the overuse intervention studies we reviewed was provider educa-
tion on clinical evidence or guidelines. Interventions that rely solely on provider 
education have found inconsistent benefits, with relative risk reductions (RRRs) in 
overused services ranging from nonsignificant (ns) to 46% (Table 1). Audit and feed-
back is a form of provider education that affects intentions by providing information 
about the appropriateness of one’s prior service utilization and is therefore likely to 
affect PCP beliefs about which patients can be expected to benefit from a service. As 
with other forms of provider education, audit and feedback interventions have a mixed 
record of success in reducing overuse (RRRs from ns to 65%).

Expected Outcomes for the Self (Box B)

For some services, indiscriminate use may be associated with positive outcomes for 
the provider even if patient outcomes are negative. Ransohoff, McNaughton, and 
Fowler (2002) describe how PCPs often experience positive personal outcomes for 
providing prostate cancer screening regardless of the test’s appropriateness or out-
come. If test results are normal, providers enjoy delivering good news. If results are 
abnormal, the provider experiences a sense of value by offering critical advice. If a test 
is found to be a false positive, the provider can share in relief with the patient; and if 
cancer is found, the patient is likely to express gratitude that their provider’s actions 
led to the detection of the disease.

Work from social and organizational psychology suggests that the hierarchical 
nature of the provider–patient relationship may lead PCPs to prioritize their own out-
comes over patient outcomes (Overbeck & Park, 2006). Indeed, several studies have 
documented that provider beliefs about how service utilization affects their own wel-
fare can result in overuse. These beliefs include concerns about litigation (Sirovich et 
al., 2011), the time and effort required to educate patients on the risks of a procedure 
(Bendtsen, Hensing, McKenzie, & Stridsman, 1999; Srisurapanont, Garner, Critchley, 
& Wongpakaran, 2005), and a desire to obtain financial incentives (Zhang, Lee, & 
Donohue, 2010).

To the extent that PCP performance evaluations and pay are determined by patient 
compliance rates, providers may feel that conducting individual assessments of the 
appropriateness of incentivized services will carry with it negative personal conse-
quences. Although measures such as cancer screening or immunization rates often 
exclude some categories of inappropriate patients, in the absence of parallel measures 
that discourage overuse, PCPs may feel that erring on the side of overuse is the best 
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way to ensure that they are credited for every patient included in measures used to 
calculate incentives.

Interventions Affecting Beliefs About Outcomes for the Self.  In addition to affecting beliefs 
about patient outcomes, audit and feedback interventions may also affect beliefs about 
outcomes for the provider. Obtaining regular feedback on their rates of service overuse 
may lead PCPs to establish improvement goals. Providers may expect to experience 
self-rewarding emotions such as pride on receiving documentation of improvement. 
Conversely, providers may expect to experience guilt or embarrassment if feedback 
indicates a failure to improve. A useful addition to future evaluations of audit and 
feedback interventions would be an assessment of the extent to which positive inter-
vention effects are mediated by improved clinical knowledge about appropriate use, 
increased motivation to achieve high scores, or both.

We found only one study that employed PCP incentives to reduce overuse. The 
intervention was designed to reduce antibiotic use and included provider monetary 
incentives as well as provider and patient education components (Flottorp, Oxman, 
Håvelsrud, Treweek, & Herrin, 2002; excluded from Table 1 because the effect of the 
provider and patient components of the intervention could not be disentangled). In 
spite of the multifaceted approach, the intervention effects were modest (3% reduction 
in use of antibiotics for sore throat, no significant reduction in use for urinary tract 
infections). Reviews of the use of incentives to reduce underutilization of primary care 
services indicate insignificant to small positive effects (Campbell, Reeves, 
Kontopantelis, Sibbald, & Roland, 2009; Gavagan et al., 2010).

Expected Outcomes for the Provider’s Organization (Box C)

PCPs who have a positive image of their organization may adopt the organization as 
an important part of their social identity (Dukerich, Golden, & Shortell, 2002; Turner, 
1999). As a result, they may prioritize efforts that benefit the organization even if they 
receive no personal benefit. The formation of organizational identity can occur at the 
facility, clinic, or work team level (Johnson, Morgeson, Ilgen, Meyer, & Lloyd, 2006). 
Just as individual incentives can inadvertently promote overuse, group-level incen-
tives can have a similar effect on PCPs who identify at the group level. Thus, even 
when PCPs are not individually recognized or compensated for usage rates, if their 
facility, clinic, or team receives recognition for high performance scores, providers 
may be motivated to offer services indiscriminately.

Interventions Affecting Beliefs About Outcomes for the PCP’s Organization.  Organizational 
incentives may be the most common way of influencing beliefs about outcomes for the 
provider’s organization. However, a review on the use of incentives in a variety of 
health care domains suggests that compared to interventions using provider-directed 
incentives, the effects of organization-level incentives are small (Van Herck et al., 
2010). Public reporting of performance scores may also affect beliefs about outcomes 
for the organization. Public reporting can affect financial outcomes through the gain or 
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loss of patients and can instill a sense of either group pride or embarrassment. A review 
of the literature on publically reporting health care performance (primarily focused on 
underuse measures) found small and inconsistent effects (Fung, Lim, Mattke, Dam-
berg, & Shekelle, 2008). We know of no health care studies on organizational incen-
tives or public reporting of performance scores that focused on rates of overuse.

Normative Beliefs (Box D)

Physicians do not practice in a vacuum. According to the TPB, perceptions about col-
leagues and administrative leaders’ beliefs and values about primary care services can 
influence behavioral intentions independent of beliefs about the outcomes of behavior. 
There are two types of normative beliefs. Prescriptive norms—beliefs about what oth-
ers feel one should do (Cialdini, Reno, & Kallgren, 1990)—provide information on 
what behavior is considered appropriate among one’s clinical colleagues and organi-
zational leadership. Prescriptive norms affect behavioral intentions only to the extent 
that the beliefs of others in the social environment are considered important (Ajzen, 
1991). Descriptive norms are perceptions of the actual behavior of one’s colleagues 
(Cialdini et al., 1990). Although descriptive norms can at times contradict prescriptive 
norms, they can still affect behavioral intentions because they provide insight into 
what techniques may be most efficient and practical in the imperfect environment of 
the clinic. Thus, to determine if normative beliefs affect PCP overuse, it is necessary 
to identify (a) which individuals or groups influence provider attitudes, (b) provider 
perceptions about what these influential others believe is appropriate behavior, and (c) 
perceptions about what influential others actually do.

Interventions to Affect Normative Beliefs.  Educational interventions may be augmented to 
increase their influence on normative beliefs. If PCPs believe overprescribing to be the 
norm among their peers, then delivery of information by peers or opinion leaders may 
be able to address this barrier. Academic detailing interventions that involve one-on-
one educational meetings with clinicians are often delivered by specialists with unique 
content expertise. Although one might expect these interventions to change beliefs 
about descriptive or prescriptive norms and thus reduce overuse, effects of academic 
detailing interventions on overuse have been modest (RRRs from ns to 23%).

Audit and feedback interventions may be more likely to affect normative beliefs if 
the feedback is provided by recognized experts. Interventions to reduce polypharmacy 
often utilize pharmacists to deliver individual feedback to PCPs regarding the appro-
priateness of drug regimens. Of the intervention that relied primarily or exclusively on 
audit and feedback, two studies with the largest positive effect utilized pharmacists to 
provide feedback (Hanlon et al., 1996; Krska et al., 2001). Although the use of indi-
viduals with specialized training to monitor overuse may be promising, it is also 
resource intensive. Additionally, if these experts are expected to guide PCPs toward 
more appropriate usage habits, it is critical that they are not themselves biased toward 
overuse. Specialists have been found to order more tests and be are more likely to 
overtreat than PCPs (Phillips & Bazemore, 2010).
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One intervention designed to reduce overuse of imaging tests in primary care 
included information on the practice patterns of colleagues along with individualized 
audit and feedback (Eccles et al., 2001). Based on our framework, we would hypoth-
esize that this information would affect descriptive norms. The intervention did not, 
however, reduce radiology referral rates. It is possible that normative feedback about 
the performance of colleagues not only raises the standard of expectation for clini-
cians on the low end of the distribution but also lowers the standard for the high 
performers, resulting in no aggregate change in performance. This hypothesis is con-
sistent with two meta-analyses of audit and feedback interventions that found that 
including feedback on the performance of colleagues does not provide additional 
benefit over providing feedback only on one’s own performance (Hysong, 2009; 
Kluger & DeNisi, 1996).

Control Beliefs (Box E)

Control beliefs represent expectations about one’s ability to successfully carry out a 
desired behavior. If PCPs feel that they will be unable to successfully carry out an 
adequate assessment of a service’s appropriateness under typical practice conditions, 
they are unlikely to form intentions to do so.

Organizational policies and communications can create a climate in which employ-
ees feel more or less behavioral control or autonomy (Brinol, Petty, Valle, Rucker, & 
Becerra, 2007; Galinsky, Magee, Gruenfeld, Whitson, & Liljenquist, 2008). Clinicians 
who do not feel that they have the autonomy to practice independent of organizational 
constraints are unlikely to form the intention to assess appropriateness before recom-
mending a service if they believe that the organization values high utilization rates. 
For example, in a recent qualitative study on organizational implementation of a per-
formance measurement system, many nonphysician providers felt that they were 
required to provide all preventive health services that were indicated as being due in 
the medical record without questioning their appropriateness (Powell et al., 2012).

Control beliefs are also influenced by the PCPs’ perceptions of patients’ willingness 
to accept a recommendation against a service. Providers who believe that a patient will 
be unreceptive to a recommendation against a service are more likely to skip the 
assessment of appropriateness and simply agree to provide the service (I. B. Wilson, 
Dukes, Greenfield, Kaplan, & Hillman, 2001). This is especially troubling since PCPs 
have been found in some studies to be both inaccurate in their assumptions about 
patient expectations (Hamm, Hicks, & Bemben, 1996) and unaware of the degree to 
which their perceptions of patient expectations influence their recommendations 
(Moro, Marchi, Gagliotti, Di, & Resi, 2009). Research on antibiotic prescribing indi-
cates that some PCPs even alter their diagnoses to make it easier to provide antibiotics 
to patients who they believe expect them (Mangione-Smith, McGlynn, Elliott, 
Krogstad, & Brook, 1999). Patients may, however, be more willing to accept a recom-
mendation against a service than providers realize. Survey research suggests that even 
for primary care services that patients consider important, such as cervical cancer 
screening (Oboler, Prochazka, Gonzales, Xu, & Anderson, 2002; Sawaya et al., 2009), 
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most patients are willing to forgo or reduce the frequency of services if recommended 
by physicians or guidelines (Meissner, Tiro, Yabroff, Haggstrom, & Coughlin, 2010; 
Sawaya et al., 2009). As health care systems increase their emphasis on patient-
centered care, PCPs are likely to place even more weight on how their recommenda-
tions affect their relationships with patients (Flynn, Smith, & Davis, 2002).

PCPs are also unlikely to form an intention to assess appropriateness if they believe 
that they will not have sufficient time to synthesize this information while still com-
pleting other important tasks during the visit. Physicians report that they have less time 
than is required to address patients’ health care needs (Linzer et al., 2009; Mechanic, 
2003). Although shorter visit length has been associated with underuse of primary care 
services (Ruffin, Gorenflo, & Woodman, 2000; Thorndike, Rigotti, Stafford, & Singer, 
1998), it may also lead to overuse of the same or different services if PCPs believe that 
recommending a service without first conducting an adequate appropriateness assess-
ment will save time. Indeed, surveys of physicians indicate that even if a service is 
known to be inappropriate, physicians may provide it anyway because that is believed 
to be the quickest way to resolve the issue (Bendtsen et al., 1999; Srisurapanont et al., 
2005). Time constraints may also create cognitive overload (Eppler & Mengis, 2004), 
which can lead to fatigue, a need for cognitive closure, and an overreliance on heuris-
tics to drive care decisions (Petty, 1994), all of which can reduce the likelihood that an 
assessment of appropriateness is undertaken. Time limitations may be especially prob-
lematic for patients with chronic medical conditions (Guy & Richardson, 2012; Tsai, 
Abbo, & Ogden, 2011) because more time is required to treat these conditions and 
they are more likely to have contraindications that increase the importance of perform-
ing an adequate assessment of appropriateness.

A systematic review of interventions that increased the length of primary care 
appointments found no consistent effects of appointment length on the number of 
clinical services provided (A. Wilson & Childs, 2009). However, because longer 
appointments may reduce both underuse of appropriate services and overuse of inap-
propriate services, it is possible that increasing appointment length could result in 
more appropriate care without affecting the total number of services provided.

Interventions Affecting Control Beliefs.  We know of no studies evaluating interventions to 
increase PCP autonomy as a means of reducing overuse; however, one would expect 
that providers would feel more autonomy to recommend against a service to the extent 
that leadership expresses support for efforts to reduce overuse. Prior studies on quality 
improvement initiatives have found leadership support to be associated with positive 
outcomes (Leape et al., 2006; Mills & Weeks, 2004).

Communication skills training may also affect PCP control beliefs if this training 
increases provider confidence that they will be able to convince their patients to accept 
their recommendation without damaging the provider–patient relationship. We identi-
fied two overuse interventions that utilized communication skills training. One failed 
to produce a significant reduction in overuse (Briel et al., 2006). The other (Welschen, 
Kuyvenhoven, Hoes, & Verheij, 2004) was much more effective (RRR = .32). 
However, the second study also incorporated audit and feedback, provider education 
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on the evidence base, and patient education components into the intervention. A recent 
meta-analysis found that communication skills training for providers increased patient 
adherence to a variety of provider recommendations by 12% (Zolnierek & Dimatteo, 
2009), although these recommendations were aimed at increasing the use of services, 
rather than reducing overuse.

Although it is beyond the scope of this article to assess patient-targeted interven-
tions, it should be noted that any changes in patient beliefs regarding the appropriate-
ness of a service may also affect provider control beliefs by modifying provider 
perceptions about whether or not patients will accept a recommendation against a 
service.

The Assessment Process (Box G)

An intention reflects a motivation to engage in behavior; however, intentions do not 
guarantee action. During the clinical encounter, contextual factors may affect PCPs’ 
ability to conduct an adequate assessment of the appropriateness of an intervention 
even if they intended to do so. The TPB proposes that control beliefs can affect behav-
ior both indirectly through the formation of intentions (Figure 1, Path E → F → G) and 
directly (Path E → G). The direct path occurs because the same variables affecting 
one’s beliefs about control can affect actual control. For example, general perceptions 
of time limitations during patient appointments may reduce the likelihood that PCPs 
form an intention to assess the appropriateness of these services when they are indi-
cated as being due in the medical record (indirect path E → F → G). But even if an 
intention to assess the appropriateness of a service is formed, actual time limitations 
during the visit may make it difficult or impossible act on this intention (direct path E 
→ G). Thus the previously reviewed interventions postulated to affect control beliefs 
should also affect the likelihood that an intention to assess the appropriateness of a 
service leads to assessment behavior.

An Appropriate Recommendation (Box H)

PCPs who engage in an assessment of appropriateness may or may not reach the cor-
rect conclusion. While engaging in the assessment process, providers rely on their 
beliefs about which patients are expected to benefit from a service. The accuracy of 
these beliefs affects the likelihood of a correct assessment (Path A → H). Thus, any 
interventions that affect provider beliefs about patient outcomes should influence pro-
vider recommendations through two paths. First, as previously described, these beliefs 
should affect a provider’s intention to assess appropriateness. Second, these interven-
tions should affect the knowledge that is drawn on during the assessment process.

Interventions to Facilitate Assessment Process.  A variety of decision support tools have been 
developed and evaluated to reduce overuse in primary care. Many of these rely on point-
of-care decision algorithms to simplify decision making or alert providers when contra-
indications exist. These point-of-care tools can affect the assessment of appropriateness 
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in two ways. First, by creating roadblocks to the indiscriminate ordering of services, 
these tools may increase the likelihood that an assessment of appropriateness occurs 
even if there was no a priori intention to assess appropriateness. Second, once assess-
ment occurs, these tools may increase the likelihood of reaching the correct decision.

Decision support tools have had inconsistent effects on overuse rates (RRRs = ns to 
.47). Unlike decision aids that provide information only, algorithm-based decision aids 
do some or all of the assessment work for the provider. The value of these algorithm-
based aids are therefore dependent on the accuracy of information that they draw on 
and the degree to which they are able to incorporate all relevant variables in the assess-
ment of appropriateness. Overreliance on algorithms could, for example, lead to 
repeating a test too frequently if tests obtained outside of the health care system are 
missing from the data set used by the algorithm.

Patient Acceptance of PCP Recommendation (Box I)

Our framework is based on the premise that PCP recommendations affect patient 
behavior (Path H → I). Communications skills training interventions (reviewed in the 
previous section on control beliefs) should moderate this effect, increasing the likeli-
hood that an appropriate provider recommendation is accepted by the patient.

As PCPs learn about the effects of their recommendations on patient behaviors and 
health outcomes, they incorporate this information into their beliefs about when it is 
worthwhile to take the time to conduct a complete assessment of appropriateness prior 
to recommending a service (I. B. Wilson et al., 2001). Through this feedback loop, all 
of the previously described interventions have the potential to eventually change pro-
vider beliefs.

Discussion

We have outlined a conceptual framework that can be used to investigate barriers to 
appropriate PCP recommendations of primary care services and to develop interven-
tions that target barriers once identified. We based this framework on the TPB because 
we believe that as providers become familiar with the evidence supporting clinical 
services, they develop beliefs about the contexts in which these services are appropri-
ate and form intentions to identify these contexts during the clinical encounter. The 
TPB assumes that actors are consciously aware of their beliefs and form deliberate 
intentions. This makes the framework particularly adaptable to survey and other self-
report methods of research investigation. However, PCPs may be unaware of the fac-
tors that can prevent an intention (to assess the appropriateness of a service) from 
leading to a correct assessment and well-communicated recommendation. Thus, a 
complete assessment of barriers to appropriate provider recommendations requires 
behavioral data in addition to self-reports of cognitive variables. Combining these data 
sources will help to identify whether problems lie with lack of intent or with a break-
down between intention and behavior. This analysis should provide insight into what 
forms of interventions are most likely to reduce overuse.
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A number of studies on overuse of primary care services identify attributes of 
patients, practitioners, or provider organizations that are correlated with overuse. For 
example, inordinately high use of some primary care procedures has been associated 
with patients who are male (Diette et al., 1999) or frequent health care users (Partin et 
al., 2012; Walter et al., 2009); PCPs who are nonphysicians (Guerry et al., 2005; 
Roumie et al., 2005), older (Kerfoot, Holmberg, Lawler, Krupat, & Conlin, 2007), or 
have a greater practice volume (Cadieux, Tamblyn, Dauphinee, & Libman, 2007); and 
rural and for profit organizations (Mathias, Feinglass, & Baker, 2012). Although these 
studies can improve the prediction of when overuse is more likely to occur, they do not 
specify why it occurs. We believe that any causal relationship between these variables 
and provider recommendations is indirect, occurring by affecting either provider 
beliefs or providers’ ability to successfully act on an intention to assess the appropri-
ateness of an intervention.

Our framework is limited to factors that influence PCP cognitions and behaviors. 
However, other interventions may reduce overuse without targeting PCPs. Patient-
directed interventions, for example, may reduce inappropriate demand for services. 
Although reduced demand is not directly captured in our framework, if PCPs become 
aware of a change in patient attitudes toward a service, this awareness may affect their 
beliefs about the type of recommendations patients consider acceptable. These beliefs 
would then be expected to affect provider intentions and behaviors as specified in our 
framework.

Research both on reducing overuse (Arnold & Straus, 2005; Ranji, Steinman, 
Shojania, & Gonzales, 2008) and reducing underuse (Grimshaw et al., 2006) suggests 
that the most effective interventions involve the use of multiple strategies to change 
practice. However, multimodal interventions are expensive and complex and may be 
difficult to sustain. A possible solution is to use frameworks such as the one we pro-
pose to identify subgroups of PCPs with common barriers to appropriate use. A menu 
of interventions can then be developed and selectively applied at the PCP, clinic, or 
facility level to target the key barriers most relevant to the individual or group.

Overuse of health care services is common and has been identified as a critical 
improvement domain for the U.S. health care system (National Priorities Partnership, 
2008). Our framework describes how PCP beliefs, intentions and actions may contrib-
ute to overuse. Additionally, we illustrate how several commonly used interventions 
may affect antecedents of overuse. Much more work needs to be done to empirically 
determine the validity of the framework and to establish whether the effects of the 
reviewed interventions are indeed mediated by the cognitive and behavioral variables 
that we propose. Even if future research fails to support aspects of our framework, it 
will have been of value if it stimulates a more theoretical approach to the development, 
evaluation, and reporting of interventions to reduce overuse.
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