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Abstract: 
We study the impact of the merit-based incentive payment system (MIPS), a pay-for-

performance incentive system employed under the Medicare Access and Chip 

Reauthorization Act, using experimental methods that leverage healthcare simulations 

with standardized patients. Our approach allows us to exogenously change a provider’s 

incentives and offers a more complete measure of the consequences of two alternative 

payment systems: flat rate and MIPS. We find that MIPS increase the number of the 

incentivized measures met, but also lower quality of care through unintended effects on 

adherence to standards of care that were not evaluated in former studies.  
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1. Introduction 

There is little empirical evidence that the pay-for-performance (P4P) incentive 

system will improve outcomes in the health care industry. In spite of this, there has been 

wide spread adoption of P4P in both the public and private sector. In fact, in 2015 

Congress passed legislation that will require health care providers reimbursed under 

Medicare Part B to use a P4P system called the Merit-Based Incentive System (MIPS) 

ensuring that the incentive system would be prevalent throughout our health care 

industry. One goal of MIPS is to improve performance by providing additional incentives 

to health care providers who achieve certain quality guidelines (hereafter, incentivized 

measures). However, critics suggest that incentives that place higher value on specific 

quality guidelines (e.g., mammogram screening) are likely to cause clinicians to divert 
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resources from important unmeasurable and unincentivized practices (e.g., thorough 

physician examinations). This criticism is demonstrated theoretically by Holmstrom and 

Milgrom’s multi-task agent problem and has been shown empirically to occur in other 

industries, such as education (Jacob 2005). While several quasi-experimental and field 

studies evaluate P4P in the health care industry, they have not confirmed Holmstrom 

and Milgrom’s theory. Some studies found modest performance gains in the 

incentivized measures and others found no difference. However, none of the studies 

found decreases in performance in tasks outside of the incentivized measures as 

predicted by Holmstrom and Milgrom, suggesting that their theory does not predict 

behavior in the health care industry.  

The reasons behind the failure to find disruption in care or even significant and 

consistent associations between P4P and provider behavior has been debated in the 

literature. A first consideration is the theoretically ambiguous predictions of P4P 

incentives. Analysis from Mullen, Frank, and Rosenthal (2010) and Sherry (2016) 

provide theoretical models and empirical evidence suggesting that, unlike in education, 

clinician’s tasks are jointly produced making the outcomes of P4P conceptually 

ambiguous. Specifically, if the completion of the rewarded task either leads to the 

completion of an unrewarded task along the way or reduces the cost of production of 

the unrewarded tasks, P4P does not necessarily reduce unrewarded tasks. 

The inconsistencies across studies can also be explained by the difficulties 

associated with conducting field and observational studies. First, the health care 

industry is in constant flux and policy changes are rarely singular, which ultimately 

makes it difficult to draw clean causal inferences from field data. Second, most 

randomized control trials of P4P incentive systems are conducted across facilities, 

which suggests that differences in unobserved variables at each facility may impact the 

estimated effect of each P4P study (Hillman et al. 1998). Moreover, in the United 

States, most P4P programs offer relatively small rewards for completing incentivized 

measures, suggesting that the mixed results may be due to P4P incentives competing 

with different countervailing incentives, including intrinsic motivation (Rosenthal et al. 

2006, Kolstad 2013). Finally, the majority of P4P studies rely on claims data, which 

does not include measures for the actions that are most likely to be impacted by P4P. 
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Specifically, claims data does not evaluate difficult to measure tasks such as 

thoroughness of physical exam or family medical history taking, which are similarly 

important for diagnosing and treating patients. These concerns suggest that the true 

impact of P4P in the health care industry has yet to be fully evaluated. 

Our paper addresses the gap in the literature by evaluating the impact of P4P in 

a controlled environment and with more complete measure of clinicians’ action set. To 

study the potential impact of P4P on clinician behavior, we used health care 

simulations. Similar to aviation simulations conducted with pilots in training, healthcare 

simulations mimic a clinician’s interaction with patients in a controlled true-to-practice 

environment and are used to assess clinical skills in medical and nursing schools. The 

clinicians recruited to our simulations were asked to evaluate and recommend 

diagnostic and treatment plans for a panel of patients portrayed by standardized 

patients. Standardized patients are laymen trained to depict a specific patient case with 

standardized responses. To evaluate performance across incentive systems, each 

clinician was assigned to a control group or the MIPS treatment group (the P4P 

incentive system employed in MACRA). In the control group, clinicians were paid a flat 

rate for participating in the experiment and in the MIPS treatment group, clinicians were 

paid a lower salary rate plus a bonus for each of the incentivized measures that they 

satisfied.  

 Health care simulations provided several benefits to traditional research methods 

and have been used in the past to evaluate the differences in quality across the private 

and public health care (Das et al. 2016). First, all interactions were evaluated for 

performance through a video review, which allowed us to measure actions typically 

unobserved in field data (e.g., quality of physical examinations, quality of patient history, 

and accuracy of self-reported data). Second, the patients in our experiment were 

simulated by individuals with predetermined responses; hence, we knew the true needs 

of the patients and could identify when they were being under- or over-treated (Pauly 

1980). Further, we were able to standardize patients across subjects to prohibit against 

biased patient panels or patient sorting that could impact the estimated effect of the 

treatment. Third, we were able to conduct ceteris paribus changes. Finally, we were 

able to randomize at the clinician level, rather than cluster randomize by health care 
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facility which prohibits against unobserved provider characteristics influencing 

estimates.  

 Our experiments provide several results pertinent to our understanding of P4P in 

health care and the use of healthcare simulations to study policy change. Lending 

credence to our methodology, our first result is consistent with several field studies 

investigating P4P. Clinicians in the MIPS treatment were more likely to meet the 

incentivized measure than clinicians in the control. However, in contrast to these field 

studies, we found that this came at a cost. Specifically, clinicians paid under MIPS were 

less likely to obtain a complete patient history, conduct a thorough physical exam, or 

provide a detailed summary of the visit for a patient establishing care. We also observed 

lower satisfaction from a patient with an acute complaint in the MIPS treatment. In a 

review of the recordings, this was likely due to the clinicians’ focus on the incentivized 

measures instead of the specific patient complaint. Finally, we found that clinicians paid 

under MIPS were more likely to inappropriately recommend screening tests rewarded 

by the incentivized measures.   

 These results provide strong empirical evidence in support of Holmstrom and 

Milgrom’s (1991) theory of the multi-task agent problem. Specifically, the clinicians in 

our simulation responded to MIPS by diverting resources from unrewarded actions (e.g., 

thorough physical exams, patient satisfaction) to rewarded actions (incentivized 

measures). Namely, the improvement found in meeting incentivized measures came at 

the cost of a reduction in performance in unincentivized areas. This is an important 

contribution to the literature, as it is the first study to find a disruption in health care as a 

result of a P4P incentive system and notably, the areas in which we found a reduction in 

performance were largely to services that are not reported in claims data. This suggests 

that field experiments that fail to find a disruption in care may be hindered by their 

dataset.  

 Our results are also consistent with the broader economic literature in 

environments with substantial information asymmetries or credence goods (Dulleck, 

Kerschbamer, and Sutter 2011, Dulleck and Kerschbamer 2006). More specifically, with 

information asymmetries agents alter their behavior to improve their own outcomes at 
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the expense of their customer. Several studies found evidence of physician induced 

demand for C-sections in response to incentives at the detriment of patient outcomes 

(Johnson and Rehavi 2016, Gruber and Owings 1994). Others find less efficient cab 

rides for tourist and overprovision of services by car mechanics (Dulleck and 

Kerschbamer 2006). 

 The paper proceeds as follows. Section 2 provides background on the Medicare 

Access and Chip Reauthorization Act and MIPS as well as a review of the existing 

literature on P4P in the health care industry. Section 3 introduces and analyzes our 

model for the multi-task agent problem. Section 4 discusses how our experimental 

design contributes to the pertinent literature and provides an overview of our 

experimental design. Section 5 provides a summary of our results. Section 6 provides a 

discussion of our results, including estimates of the monetary impact of the MIPS 

incentive scheme. Section 7 concludes. 

2. Background 
2.1 Medicare Access and CHIP Reauthorization Act of 2015 

On April 16th, 2015 the Medicare Access and CHIP Reauthorization Act of 2015 

(MACRA) was signed into law. MACRA requires that Medicare pay health care 

providers through one of two Quality Payment Programs (QPP), the Merit-based 

Incentive Payment System (MIPS) or the Advanced Alternative Payment Model (APMs), 

by 2019. The focus of this study is on the measures incentivized under the MIPS QPP.  

MIPS is a P4P incentive system that will alter the reimbursement mechanism for 

clinicians who bill for Medicare Part B. Medicare Part B accounted for approximately 

$167.8 billion in gross fee-for-service spending in 2015 (HHS 2016). Medicare Part B 

pays for all medically necessary services (e.g., lab tests, surgeries, and health care 

provider visits) and preventive services (e.g., medical screenings, flu shots, annual 

wellness visits). Under MIPS, reimbursements for these services will remain volume-

based (i.e., fee-for-service); however, reimbursement rates will be adjusted from year to 

year based on the healthcare provider’s performance score. Performance scores are 

calculated by a weighted composite score based on adherence to outcome measures in 

categories titled quality, cost, improvement activities, and advancing care information. 
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Of these reported measures, healthcare providers will be required to report their ability 

to meet 6 self-selected quality measures, such as their practice’s pneumococcal 

vaccination rate.  

The impact of incentivizing these quality measures on performance is the focus 

of our study. However, to reduce confusion, we will continue to refer to the quality 

measures defined under MIPS as incentivized measures and reserve the term quality 

as an adjective to describe the clinician’s ability to satisfy more inclusive measurements 

for standards of care throughout the study (for more detail, see Section: Incentivized 

Measures (Table 2). 

2.2. Prior research on Pay-for-Performance in Health Care 
While the popularity of P4P incentive systems continues to grow, empirical 

studies of their effectiveness are mixed and at best P4P produces moderate 

improvements to incentivized measures. Among randomized control trials of 

immunization compliance, studies have found improvement in immunization rates 

(Fairbrother et al. 1999, Kouides et al. 1998), and others found no impact (Hillman et al. 

1999). Notably, the improvement in immunization rates in one of the studies can be 

attributed to improvements in documentation, rather than a substantial increase in the 

provision of the immunizations (Fairbrother et al. 1999, Fairbrother et al. 2001). Among 

randomized trails investigating cancer screenings, most found no change in screening 

rates (Hillman et al. 1998, Grady et al. 1997). Furthering our review to observational 

studies on cancer screenings, some found a significant improvement in screening rates 

(Rosenthal et al. 2005), while still others find no change (Kiran et al. 2014). These 

mixed results are highlighted in a series of literature reviews on the topic, each of which 

caution the adoption of P4P in their conclusions due to the mixed results (Gillam, 

Siriwardena, and Steel 2012, Mendelson et al. 2017, Emmert et al. 2012, Li et al. 2014, 

Ogundeji, Bland, and Sheldon 2016). 

3. Theoretical Prediction of Pay-for-Performance Incentives 
A substantial body of literature examines the potential for negative consequences 

of P4P incentives for multi-task agents such as Holmstrom and Milgrom 1990, Gibbons 

1998, and Baker 2000. In this section, we use a simplified version of the Holmstrom and 
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Milgrom (1990) multi-task principal-agent framework to demonstrate that P4P incentives 

may result in a diversion of clinician effort from unrewarded actions to rewarded actions 

and to formulate hypotheses for our framed field experiment.  

Consider the clinician’s optimization problem. During a typical day, he or she will 

serve a number of patients and allocate some time, T, to each patient according to 

anticipated medical requirements of the patient. Our interest is the allocation of the time 

allotted to a patient. We assume that patient outcomes are determined by an easily 

measurable action (e.g., breast cancer screening) and a more difficult to measure action 

(e.g., collection of medical history and complete physical exam). The time spent on the 

easily-measured action is denoted  𝑡" and that on the less measurable one 𝑡#, with sum 

being the allotted patient time, T.   

We assume that the clinician cares about the welfare of his or her patients, and 

also about his or her own benefits, which is proxied by income Y. Two reward schedules 

are of interest, one in which the clinician is paid a fixed salary and one in which the 

clinician receives a salary plus some remuneration for the easily measured activity as 

under MIPS. In the second case, 𝑌 = 𝐵' + 𝑎𝑡". In the former case, the clinician benefit 

is simply, 𝑌 = 𝛽', the clinician’s base salary (𝑎 = 0). The expected benefit to the patient 

is increased by the time spent on both activities, 𝐵-(𝑡", 𝑡#) diagnostic activities.  

As in Holmstrom and Milgrom’s 1991 framework for teacher incentives, we 

assume that clinicians are intrinsically motivated to provide services to each patient, 

because they care to some extent about the welfare or medical outcomes of their 

patients. This implies that even under a fixed wage, clinicians will produce benefits for 

their patients. The clinician’s overall benefit is a weighted sum of their income and the 

benefits that their diagnostic efforts provide for their patient,  𝐵' + 𝑎𝑡" + 𝑤𝐵-(𝑡", 𝑡#), with 

0 < 𝑤 < 0.  The opportunity cost of the time spent with the patient reflects benefits 

potentially available from spending more time with other patients or on personal leisure, 

which is represented as 𝐶(𝑇); this is assumed to be constant for a given allocation of 

time across patients or allocation to the average patient.  

The clinician’s expected payoff or net benefit (𝑁) with respect to a particular 

patient is:  
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           𝑁 =	𝐵' + 𝑎𝑡" + 𝑤𝐵-(𝑡", 𝑡#) − 𝐶(𝑇)             or         

𝑁 =	𝐵' + 𝑎𝑡" + 𝑤𝐵-(𝑡", 𝑇 − 𝑡") − 𝐶(𝑇)   (1) 

Under the fixed salary system (𝑎 = 0), the time the clinician spent on the easily 

observable diagnostic service will satisfy: 

𝑤(𝐵89
: −	𝐵8;

: ) = 0,     (2) 

which for a given allocation of time to the patient, approximately the optimal division of 

time T between the two diagnostic methods, although the total amount of time allocated 

to the patient may be smaller than optimal. Time is divided between the two diagnostic 

methods so that the marginal benefit from each method to the patient are equal. 

Under the MIPS system under which the clinician is rewarded for the easily 

observed diagnostic service, the allocation of time is: 

𝑎 + 𝑤(𝐵89
: −	𝐵8;

: ) = 0    (3) 

which implies a somewhat larger amount of time spent on the observable service, since 

there is an additional marginal benefit from providing this service to patients (𝑎 > 0).   

Ignoring any effect on the average allocation of time to the patients that might occur if, 

for example, the additional payment induces clinicians to reduce leisure or see more 

patients, the first implication of MIPS leads us to our first hypothesis: 

Hypothesis 1: Clinicians incentivized under MIPS will meet more of the MIPS-

incentivized measures relative to the control group (salary reward system).  

However, the impact of MIPS on unrewarded tasks is unclear and depends on 

whether or not the tasks are substitutes for the agent’s time or jointly produced. We 

assume the two tasks are substitutes for the agent’s time. For a given allocation of time 

across patients, the implies that the time spent on the other diagnostic service 

necessarily falls, since 𝑡#∗ = 𝑇 −	𝑡"∗.   

Alternatively, Sherry (2016) and Mullen et al. (2010) demonstrated that the 

effects of pay-for-performance may be theoretically ambiguous if tasks are jointly 

produced. This reduces the burden of the multi-task principal agent problem and 

changes the time constraint from 𝑡#∗ = 𝑇 −	𝑡"∗ to 𝑡#∗ = 𝑇 −	𝑡"∗(𝑡#∗), where 𝑡"∗ is dependent 
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on the production of 𝑡#∗. In this case, the impact of the incentives on the production of 𝑡"∗ 

depends on the joint production function of the two activities.  The results of the framed 

field experiment will also address whether or not the actions are substitutes or 

complementary, which leads us to our second hypothesis. 

Hypothesis 2: If clinician tasks are substitutes, clinicians incentivized under MIPS will 

decrease production of unrewarded standards of care relative to the control (salary 

reward system). 

4. Framed Field Experiment 
Our experimental framework uses healthcare simulations to study the potential 

impact of MIPS on clinician quality of care. Healthcare simulation is used in the 

healthcare industry to assess performance for board licensure, graduate and 

undergraduate healthcare training, certification, and performance review. For example, 

in the second stage of the United States Medical Licensing Examination (USMLE), 

medical students’ clinical skills are evaluated through simulation. Instead of a 

classroom, the examination center “simulates” a healthcare clinic. During the USMLE, 

each medical student rotates through 12 mock patient examination rooms encountering 

a different Standardized Patient (SP) portraying a different case in each room. Medical 

students are evaluated on their ability to gather a relevant medical history, conduct a 

thorough physical examination, communicate effectively with their patient, document 

findings, and order appropriate diagnostic exams. Without successful completion of the 

simulation portion of the USMLE, a student will not become a licensed physician. 

Further, clinician behavior in health care simulations has been shown to correlate with 

clininical performance in the workplace (see Brydges et al. 2015 for a review). Our 

experiment borrows from the USMLE design to assess clinicians’ behavioral responses 

to MIPS. 

Our framed field experiment contributes to the young and growing field of 

behavioral experiments in health (see Cox, Green et al. 2016 and Galizzi and Wiesen 

2018 for an overview). Formative experimental studies set in experimental economics 

laboratories have demonstrated differences across agent behavior under traditional 

reimbursement schemes in health such as fee-for-service, capitation, and salary (Green 
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2014, Hennig-Schmidt, Selten, and Wiesen 2011, Brosig-Koch et al. 2016b, Bejarano, 

Green, and Rassenti 2017). Pay-for-performance incentives have also been 

investigated using artefactual field experiments and laboratory settings and demonstrate 

both an increase in productivity (Keser, Peterle et al. 2014) and a misallocation of 

resources (Brosig-Koch et al. 2016a, Keser, Peterle, and Schnitzler 2014, Green 2014). 

The discrepancy in results was dependent on the asymmetry of information in the 

experimental relationship. As in the field study of the Safelite Glass Corporation 

conducted by (Lazear 2000), Keser, Peterle et al. (2014) study a performance-pay 

model that anchored bonuses to an optimal outcome. To utilize this pay-for-

performance model in the health care industry would require knowledge of the optimal 

patient outcome, which is a key obstacle in implementing a pay-for-performance model 

the health care industry (Holmstrom and Milgrom 1991, Emons 1997, Bejarano, Green, 

and Rassenti 2017). 

While many of the aforementioned studies properly imitated the asymmetric 

information problems present for agents in a health care environment, the decisions of 

subjects were abstracted from a physician’s decision in the health care industry. For 

instance, Green 2014 used a real-effort task where student subjects (physicians) were 

hired to proofread essays and where correctness of the proofreading benefited or 

harmed an individual in another pool of student subjects (patients). The “physician’s” 

pay varied based on his/her own behavior, but was independent of quality of 

proofreading the “patient” received. While the experimental design provided the 

appropriate asymmetic information and incentives to mimic the health care environment, 

it did not fully mimic the complexities in decision-making between a doctor and their 

patient. Cox, Sadiraj et al. (2016) improved on the laboratory experimental design by 

increasing complexity of the subject’s choice. Cox, Sadiraj et al. (2016) created virtual 

patients and recruited medical students as subjects in their investigation of how 

incentivized readmission rates impacted emergency room discharge. Our study 

contributes to this growing methodology by introducing standardaized patients who are 

laymen trained to represent patient cases in a true-to-practice laboratory environment or 

a framed field experiment (Harrison and List 2004). The patient cases convey the 
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complexity of a clinician’s patient evaluation, which allows us to more fully measure the 

unintended consequences of a change in policy like MIPS in a controlled environment.  

4.1 Experimental Design 
In our experiment, primary care Nurse Practitioners (NPs) and Physician 

Assistants (PAs) were recruited and asked to create a treatment plan for three unique 

cases presented by standardized patients. Clinicians were recruited electronically using 

a list serv for Arizona’s coalition of nurses in advanced practice, the alumni networks of 

five local universities, and professional e-mail addresses for advanced practice nurses 

in private and public healthcare organizations, including Arizona’s primary care 

association. A standard recruitment letter was used (See Appendix 1-recruitment email). 

Flyers were also posted on university alumni websites and Arizona’s professional 

organization for PAs. The requirement for participation in the study was being an 

advanced practice provider currently in practice.  

Each experimental session had a maximum of three clinicians. At the start of 

each session, the clinicians were consented and briefed on their task using a standard 

script (Appendix 2). During the instructions, clinicians were provided blank copies of 

patient medical records, patient-provided information forms, and documentation forms 

for review. In the incentivized or MIPS treatment group, the clinicians were asked to 

complete a 3-question quiz to ensure understanding of how their decisions impacted 

their earnings. At the end of the instructions, the clinicians were given a virtual tour of 

the examination rooms.  

After completing the virtual tour, the clinicians were escorted to the examination 

rooms to start their evaluations. At the start of each patient evaluation, the clinicians 

Table 1: Description of Treatments in Framed Field Experiment 
Name Description  
Control Clinicians were paid a flat rate of $200 for evaluating the three 

standardized patients. 
MIPS Clinicians were paid a flat rate of $150 and had the opportunity to 

earn a bonus of $10.00 for satisfying each merit-based metric 
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were provided with the case specific medical record,1 and a completed patient-provided 

information form reflecting the reason for the current visit. Clinicians were given a total 

of 20-minutes to review patient information and evaluate the patient.2 The clinicians 

decided how to allocate their 20 minutes. After the 20 minutes expired, clinicians were 

escorted out of the examination room and given an additional 5 minutes to document 

the patient encounter and proposed treatment plan. Each clinician rotated through the 

three mock examination rooms encountering a different SP in each room.3 To avoid 

ordering effects, each clinician started at a different patient case and subsequently 

rotated through the patient panel. After the third patient evaluation, the clinicians were 

asked to complete a brief survey (Appendix 3), were paid, and were then free to leave. 

If desired, the clinicians were given the opportunity to spend an additional 15 minutes 

adding to their patient documentation after they received their payment. 

In the experiment, the clinicians’ final payment varied by treatment. In the 

following section, we describe the payment treatment in detail. 

                                                
1 Patients establishing new care did not have medical records. The medical record and 

patient provided information form were created for each case based upon standard 

templates and were reviewed by clinical experts in primary care. 
2 The 20-minute timeframe was determined as the average appointment length by a 

panel of clinical experts in primary care, is also supported by the results of the National 

Ambulatory Medical Care Survey (Centers for Disease Control and Prevention, 2015). 
3 To remove ordering effects, practitioners rotated through the three patients in different 

sequences.  
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4.2 Treatments: Control and MIPS 
In the control, clinicians were paid a flat rate of $200. In the MIPS incentives treatment, 

clinicians were paid a flat rate of $150 for evaluating 3 SPs and had the opportunity to 

earn a bonus of $10 for satisfying each of 5 incentivized measures for each patient. The 

$10 bonus was selected such that if a clinician in the MIPS incentive treatment provided 

the appropriate services for the age, gender, and purpose for the patient visit, he or she 

would receive the same payment as those in the control (i.e., $200). The success at 

fulfilling an incentivized measures was self-reported for each patient encounter. The 

clinicians were informed that they were not expected to fill out the entire incentivized 

measure checklist, but only those sections that they completed and felt were 

appropriate for the patient.   

The 5 incentivized measures fall under the U.S. Centers for Medicare & Medicaid 

Services’ (CMS) definition of quality and can be found in the 2016 Physician Quality 

Reporting System (PQRS) measures list (CMS, 2017) and Healthcare Effective Data 

and Information Set (HEDIS). PQRS and HEDIS measures are U.S.-based tools used 

to measure performance on specific criteria related to care and service that is being 

largely adopted under MIPS (NCQA, 2012). The incentivized measures used in the 

MIPS treatment included 1. Breast Cancer Screening, 2. Colorectal Cancer Screening, 

Table 2: Incentivized Measures 
Metric Description of required actions to meet metric Payment 

1. Breast Cancer 
Screening 

Each female patient between the ages of 50-74 
having had or been scheduled for a mammogram 
screen for breast cancer within the last 2 years. 

$10/per 
patient 

2. Colorectal Cancer 
Screening 

Each patient between the ages of 50-75 having had 
or been scheduled for one or more screening for 
colorectal cancer. These include: 
·      Fecal Occult Blood Test in the past year 
·      Flexible Sigmoidoscopy during the past 4 years 
·      Colonoscopy over the past 9 years 

$10/per 
patient 

3. Pneumococcal 
Screening 

Each patient between the ages of 50-75 having had 
or been scheduled for a Pneumococcal Vaccination. 

$10/per 
patient 

4. Medical Assistance 
with Smoking and 
Tobacco Cessation 

Each patient consulted on smoking and if 
appropriate, smoking cessation. 

$10/per 
patient 

5. Screening for 
Depression 

Each patient over the age of 12 having been 
screened for clinical depression. 

$10/per 
patient 
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3. Pneumococcal Screening, 4. Medical Assistance with Smoking and Tobacco 

Cessation, and 5. Screening for Depression (Table 2). The measures were selected 

based on two criteria: the appropriateness for the primary care environment and that the 

measures could be addressed or could be easily modified to be addressed in a one-

time patient encounter.  

The one-shot nature of the experiment required that two of the incentivized 

measures be evaluated differently than in actual clinical practice. First, screening for 

breast and colorectal cancer consist of diagnostic exams ordered by a primary care 

clinician to be completed outside of the actual patient-provider appointment time and 

often even outside of the primary care office environment. Second, the pneumococcal 

vaccine screening is deemed met when it has been administered. In this study, 

clinician’s verbalization to the patient of their intent to order the studies or vaccination 

was the primary means of determining whether or not these measures were met in the 

simulated environment.  

Additionally, under MIPS incentivized measures are expressed as a fraction with 

the numerator and denominator defined by specific International Classification of 

Diseases codes used for provider billing in healthcare (CMS 2015). The denominator 

describes the number of patients eligible for the performance measure within an 

individual clinician’s patient caseload, while the numerator describes a clinical action 

that fulfills the performance measure. For example, for breast cancer screening the 

numerator describes the number of women who had a mammogram within the last two 

years to meet the measure of breast cancer screening and the denominator is the total 

number of women between the ages of 50 and 74 in a clinician's practice. The goal of 

the incentive is to increase the number of women receiving a breast cancer screening; 

however, the format of the incentive allows clinicians to improve their ratio by excluding 

patients from the denominator (i.e., reducing the number of patients that are eligible for 

the screening). Denominator exclusions, such as patient specific medical conditions, are 

not included in the cases created for this study. The structure of our experiment 

eliminates the provider’s ability to decrease the denominator, thus the potential to 

falsely increase the percentage of eligible patients who received the appropriate care as 
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reported by the measure, as has been shown to occur in studies of the United 

Kingdom’s pay for performance payment structure (Gravelle, Sutton, and Ma 2010, 

Sutton et al. 2010).  

To mimic the impact clinician’s performance has on their patient in the simulated 

environment, the SPs were given a bonus based on the quality of care provided (Smith 

1976). The bonus was calculated as the proportion of standards of care met in the 

documentation. Specifically, if the clinician met 75% or 30 out of 40 standards of care, 

they would be reimbursed 75% of $5 or $3.75. The clinicians were informed that a 

proportion of the patient’s payment would be determined by the quality of 

documentation at the start of the experiment. The SPs were unaware of the bonus.  

 

 

4.3 Standardized Patients and Cases4 
The SP cases were created to reflect three distinct sets of patient characteristics: 

a) patients that qualify for the measures, and standards of care are aligned with actions 

                                                
4 The case tools are still in use for educational purposes today, thus it is imperative to 

maintain the confidentiality and fidelity of the cases and associated training tools. The 

academic institution that partnered in this study is concerned that publishing the 

complete case studies could place students at risk for violating the university’s 

academic integrity policy. However, the case tools are available upon request.  

Table 3: Standardized Patient Case Descriptions 
Case Description 

Initial Visit Female patient age 66. Patient is establishing care at a new clinic 
with a new provider due to changes in insurance coverage. She 
has no specific complaints at this time. 

Costochondritis Established female patient age 45. Patient’s chief complaint is a 
new onset of pain in the chest area for the past 3 days. Patient is 
otherwise healthy with no history of cardiac disease. 

Diverticulitis Established male patient age 73. Patient’s chief complaint is a 
new onset of lower abdominal pain for the past 2 days. The 
abdominal pain is constant with occasional cramping and is worse 
in the lower left quadrant. 
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required by the measures; b) patients who do not qualify for the measures; and c) 

patients who qualify for the measures, but clinicians should focus on the acute problem.  

Initial Patient Visit 

Establishing care was the primary purpose of the Initial Visit case. A 66-year-old female 

patient is establishing care at a new clinic with a new provider due to changes in 

insurance coverage. She has no specific or acute complaints at this time. All 

incentivized measures were appropriate for this case, potentially improving care.  

Costochondritis 

Established female patient age 45. Patient’s chief complaint is a new onset of pain in 

the chest area for the past 3 days. Patient is otherwise healthy with no history of cardiac 

disease. In this case the incentivized measures of breast cancer, colorectal cancer, and 

pneumococcal screening were not applicable given the patient’s age. Screening for 

tobacco use with cessation counseling and screening for depression were applicable, 

but both potentially distracted from appropriate care based upon the chief complaint.   

Although under the age cutoff for receiving Medicare, this patient was included to 

determine how clinicians would react to patients outside of the Medicare reimbursement 

scheme, but still in their practice, i.e., to provide a more complete measure of un-

intended consequences. 

Diverticulitis 

Established male patient age 73. Patient’s chief complaint is a new onset of lower 

abdominal pain for the past 2 days. The abdominal pain is constant with occasional 

cramping and is worse in the lower left quadrant. In this case, all incentivized measures 

aside from the breast cancer screening were applicable given the patient’s age, but 

potentially distracted from appropriate care based upon the chief complaint.   

The Costochondritis and Diverticulitis cases were complaint-based requiring 

accurate identification of probable or actual medical diagnosis and medical 

management of the acute condition. Nuances specific to each case, embedded within 

the patient’s past medical history and history of present illness, were used to evaluate 

the clinician’s misuse, overuse and/or underuse of screening tools and diagnostic 

studies in primary care. 
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The standardized patients for each case in the experiment all had at least one 

year of experience as an SP. In preparation for the experiment, all SPs participated in a 

five-hour training session which consisted of three hours of case-specific training and 

two hours of training on the Interpersonal Communication Skills (ICS) tool. Case-

specific material included background information on each patient such as 

medical/surgical and social history, as well as a series of potential questions and 

answers specific to the patients’ cases, e.g., “When did symptoms begin?” SPs 

memorized all case material and practiced responding to questions during mock clinical 

exams. ICS tool training included SPs watching a series of videos of actual 

SP/participant interactions to practice evaluating each participant using the ICS tool. 

Benchmarks were provided for ratings on the ICS tool with descriptions of participant 

behaviors for each item and for different ratings. Afterwards, participants discussed 

reasons for selecting their ratings, scores were compared, and consensus was reached 

on final scores.  

4.4 Outcome Measures 
Quality of care was evaluated in three categories: (1) incentivized measures, (2) 

patient satisfaction, and (3) standards of care in the patient encounter.  

Incentivized Measures: Regardless of treatment, the success at completing the five 

incentivized measures described in Table 2 were evaluated by video review. The breast 

cancer screening measure was met if clinicians inquired about SPs having had a 

mammogram within the past 2 years or scheduled the study during the patient 

encounter. The colorectal cancer screening measure was met if clinicians verbally 

inquired about SPs having had or been scheduled for at least one screening test during 

the encounter: (1) fecal occult blood test in the past year, (2) sigmoidoscopy in the past 

4 years, or (3) colonoscopy in the past 9 years. The pneumococcal screening measure 

was met if clinicians verbally inquired about SPs having ever received or been 

scheduled to receive the vaccine during the encounter. Screening for smoking and 

tobacco use was satisfied if clinicians verbally inquired about tobacco use and provided 

consultation on cessation, if applicable, during the encounter. The measure for 

depression was met if the clinician screened the SP for depression during the encounter 

or was scheduled for a depression screening.   
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Standards of Care: Standards of care rubrics to evaluate the process of medication 

reconciliation, history of present illness, past medical/surgical history, physical exam, 

and summary to include report, impression and plan were created to assess the quality 

of care of (1) the patient evaluation and (2) documentation (Adamson, Kardong-Edgren, 

and Willhaus 2013). Additionally, the evaluation rubrics captured whether the clinician 

performed a complete patient evaluation (e.g., physical examination, family history, 

social history, health history, etc.) and addressed all identified health concerns in their 

plan of care.  

To ensure that rubrics were inclusive, clinical practice guidelines served as the 

foundation of the case-specific evaluation recommendations. Clinical practice guidelines 

from the American Association of Clinical Endocrinologists, American Thyroid 

Association, and American Congress of Obstetricians and Gynecologists served as the 

foundation for the evaluation rubric for the Initial Visit case. Clinical practice guidelines 

from the American Academy of Family Physicians on the diagnosis and management of 

acute chest pain in adults, and National Guidelines Clearinghouse on the diagnosis and 

treatment of chest pain guided the development of the evaluation rubric for the 

Costochondritis case (Davis et al. 2012). The Diverticulitis case rubric was created 

based upon recommendations from the American Gastroenterological Association 

Institute and American Society of Colon and Rectal Surgeons, in addition to the National 

Guidelines Clearinghouse practice parameters for the treatment of sigmoid diverticulitis 

and management of acute diverticulitis (Stollman et al. 2015, Feingold et al. 2014). 

Finally, the standards of care rubrics were evaluated by five primary care NPs and one 

primary care PA to ensure accuracy in inclusiveness of standards of care and 

differential diagnoses.  

All rubric questionnaires were reported as either ‘Yes’ the clinician did meet the 

standard of care, ‘No’ they did not, or ‘Could not assess.’ For example, evaluators were 

asked in the physical evaluation of the SP, “Did the clinician palpate the thyroid?” 

Evaluators could report yes, no, or could not assess if they did not have the appropriate 

camera angle to evaluate the question. Rubric questionnaires were completed through 

review of the video recording of the patient-clinician interaction. Two NPs from the 
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Doctor of Nursing Practice program at a large public research university evaluated each 

patient-clinician encounter. If there were discrepancies across the two nursing faculty's’ 

responses, a third evaluator reviewed the video to break the tie. The evaluators were 

blind to the experimental treatments and goal of the study. 

Patient Satisfaction: Evaluation of the Interpersonal Communication Skills (ICS) by the 

SPs served as a proxy for patient satisfaction. The rubrics expand on current ICS 

evaluation tools used in clinical education (Cohen et al. 1996, Hassett et al. 2006). We 

identified eight constructs which fall within ICS care domains for the SPs to evaluate: (1) 

Non-verbal Communication, (2) Information Gathering, (3) Listening Skills, (4) Empathy, 

(5) Information Giving, (6) Respectfulness, (7) Safety, and (8) Professionalism. To 

improve inter-rater reliability, SPs were trained on these 8 criteria prior to the 

experiment. The training included how to evaluate the subject on each construct on a 

scale from 1 to 5, with 1 indicating ‘poor performance,’ 2 indicating ‘needs 

improvement,’ 3 indicating ‘meets expectations,’ 4 indicating ‘good performance,’ and 5 

indicating ‘exceptional performance.’  

Survey: Subjects in the study were also asked to complete a survey (Appendix 3-post 

survey) to obtain demographic and other relevant information for the study (e.g., 

experience, typical practice environment, etc.). 

4.5 Subjects and Settings 
Participants in the study are among those professions whose Medicare Part B 

reimbursement will be impacted by the introduction of MIPS. Our sample was limited to 

NPs and PAs as our authors had connections with these communities, which allowed 

for recruitment. NPs and PAs are collectively referred to as Advanced Practice 

Providers under CMS. NPs and PAs have been trained to and can obtain license 

permits to provide the same set of services in primary-care clinics (azpa.gov). As it 

pertains to the implementation of MIPS, NPs and PAs both bill Medicare for services 

rendered using their own unique National Provider Identifier number and have the same 

reporting responsibilities as physicians in primary-care practices.  
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The experiments were conducted in a Simulation & Learning Resources (SLR) 

facility at large public research university. The experiment took approximately 1 hour 

and 45 minutes to complete per subject. On average, subjects earned $214 ($228 in 

MIPS). A total of 18 experimental sessions were conducted on eight separate days over 

10 months (August 6, 7, 13, 14, 2016; October 29, 30, 2016; and May 5, 6, 2017). 

Dates were selected based upon availability of the Simulation & Learning Resources 

(SLR) facility. Randomization was conducted at the session level. Study team members 

were stationed in the corridor to facilitate participant transitions between examination 

rooms and to ensure participants didn’t interact with each other. 

We determine effect size of our primary outcome through the theory model 

outlined in Section 3. Assuming clinicians meet at least one more of the incentivized 

measures under MIPS than in the control with a standard deviation in behavior of .75, 

our effect size is d=1.33. The discussion section below demonstrates that this is a 

conservative effect size, as a single unit increase in the number of incentivized 

measures met would have a large impact on the cost of health care both from clinician 

payment and cost of services. A power analysis suggest that with these assumptions, 

we need 14 subjects in each cell to obtain 95% power (A Priori Power (two-sided 

Wilcoxon rank sum) using G*Power 3.1 and alpha=0.05) (Faul et al. 2007, Faul et al. 

2009). 
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5. Results 
Thirty-five NPs and PAs participated in the experiments.5 Table 4 reports the 

summary statistics of the clinicians’ demographics, typical practice environment, and 

experiment experience disaggregated by treatment. The majority of the clinician 

participants had an NP degree (62%). NPs accounted for a larger proportion of the 

control group than the MIPS treatment. The control also had significantly older clinician 

participants on average than the MIPS treatment (42 and 34 years old respectively, 

Wilcoxon rank sum p-value 0.0783). To ensure that the distribution of provider type and 

age was not driving our results, we conducted a series of robustness checks for each of 

our outcome measures, which can be found in Appendix 4 and are discussed in 

                                                
5 One participant’s data was dropped as he/she was not trained as either an NP or PA. 

Table 4: Summary of Clinician Characteristics and Behavior by Treatment & Case
Variable MIPS Control Overall N

Subject Characteristics
Percentage NPs 47% 76% 62% 34
Age 34 (9.37) 42 (12.45) 38 (11.44) 31
Gender (% Female) 75% 86% 80% 31

Subject Behavior
Earnings $228 (39.50) $200 (-) $214 (31.16) 34

Self-Reported Typical Practice Experience (minutes)
Minutes in Initial Visit 26.63 (13.39) 30.63 (9.67) 28.6 (11.99) 34
Minutes with Complaint Visit 19.11 (7.720) 19 (4.79) 19.06 (6.33) 34

Observed Time spent with patient (minutes)
Initial Visit 14.49  (3.76) 12.28 (3.27) 13.39 (3.65) 34
Costochondritis 12.47 (3.14) 11.5 (2.8) 11.99 (2.96) 34
Diverticulitis 12 (3.33) 11.99 (3.04) 11.99 (3.14) 34

Difficulty of Cases (Scale 1-10, 10 most difficult)
Initial Visit 5.27 (1.87) 4.75 (1.87) 5.09 (1.78) 34
Costochondritis 3.8 (1.57) 4.13 (2.10) 3.91 (1.73) 34
Diverticulitis 2.87 (1.56) 4 (1.85) 3.26 (1.71) 34

Notes: Standard deviations are reported in parenthesis next to mean. Row 1 reports the percentage of advanced practice providers 
that were Nurse Practitioners (NPs). In rows 5-7 and 8-11, data is disaggregated by self-reported time in minutes spent with 
patients in typical practice and oberved time spent with patients in the experiment. Rows 12-15, report the subject's percieved level 
of difficultyof each case on a scale from 1-10, 10 being most difficult. Standard deviations reported in paretheses. 

*35 subjects were recruited, but one participant’s data was dropped as they were not trained as either a Nurse Practitioner or 
Physician assistant
*In the state of Arizona where the study was conducted, NPs and PAs are equivalent in the clinical setting and collectively referred to as 
Advanced Practice Providers under CMS.
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footnotes throughout sections 5.1-5.3 of the paper.6 The robustness checks indicate 

that neither the age distribution nor the training of the clinicians were driving the results. 

As is typical of the professions recruited, the majority (80%) of the clinicians were 

female (Jones 2007, Waugaman and Lohrer 2000). As a result of the overprovision of 

incentivized outcomes, which we discuss in more detail below, earnings were greater in 

the MIPS treatment ($228) relative to the control ($200).7  

Clinicians self-reported spending significantly more time (a total of 28.6 minutes) 

with their patients in initial visits in typical practice than was provided in the study (20 

minutes) (t-test p-value 0.003). However, both in this study and studies in the field, 

clinicians spent an average of 14.49 minutes and 15 minutes with their patients in initial 

visits, respectively (Acheson et al. 2000). There was no significant difference in the 

amount of time spent with complaint-based visits in typical practice and the amount of 

time provided in the study (t-test p-value 0.392). The Initial Visit case was reported to be 

the most difficult followed by the Costochondritis case and then the Diverticulitis case. 

However, there was no significant difference across the two groups of clinicians in self-

reported perceived difficulty (Wilcoxon rank sum p-value 0.1473).  

                                                
6 We confirm that we have reported all measures, conditions, data exclusions, and the 

determination of sample size within the results section of the manuscript. Given that this 

was the first experiment of its kind, an a priori power analysis required estimates of 

effect size.  
7 The $10 bonus was selected such that if a clinician in the MIPS incentive treatment 

provided the appropriate services for the patient, they would receive the same payment 

as those in the control (i.e., $200). The maximum earnings for subjects the MIPS 

incentive treatment was $300. 
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In the following sections, we compare clinician performance across treatment 

disaggregated by SP case (i.e., Initial Visit, Costochondritis, and Diverticulitis). We 

analyze the data by SP Case as each case represents a distinct patient type found in 

primary care provider’s patient panel and the three cases combined do not represent 

the full depth and breadth of a primary care providers patient panel (Ashman, Rui, and 

Okeyode 2018). A patient panel in a primary care setting often includes infants to the 

older elderly, as well as acute, chronic, preventative and post-surgical care for all age 

groups.  

 
5.1 Incentivized Measures 

Our first result is intuitive: clinicians in the MIPS treatment met significantly more 

of the incentivized measures than those in the control for all three cases. This result 

confirms Hypothesis 1 of our theoretical model, namely, clinicians incentivized under 

MIPS will meet a higher number of the MIPS incentivized measures. Table 5 shows this 

result through a comparison of the average number of incentivized measures met 

across treatments by case. Statistical comparisons were made by the Wilcoxon rank 

sum test as well as the Fisher-Pitman permutation test (Kaiser 2007). In the Initial Visit 

case, clinicians in the MIPS treatment met 3.82 of the 5 incentivized measures on 

average, whereas in the control clinicians met 2.94 (difference of -0.88 for incentivized 

Initial Visit Difference 95% C.I.
Incentivized Measures 3.82 (0.95) ** 2.94 (1.14) -0.88 (0.36) [-1.62, -.15]
Standards of Care 31.88 (4.91) ** 37.06 (6.40) 5.18 (1.96) [1.19, 9.16]
Patient Satisfaction 3.44 (0.63) 3.58 (0.86) 0.20 (0.29) [-.40, .80]

Costochondritis
Incentivized Measures 1.82 (1.59) *** 0.41 (0.62) -1.41 (0.41) [-2.25, -.57]
Standards of Care 23.12 (4.81) 24.41 (5.83) 1.29 (1.83) [-2.44, 5.03]
Patient Satisfaction 3.82 (0.47) 3.80 (0.66) -0.01 (0.20) [-.42, .39]

Diverticulitis 
Incentivized Measures 2.29 (1.49) *** 0.88 (0.93) -1.41 (0.43) [-2.28, -0.55]
Standards of Care 29.47 (5.08) 29.06 (3.58) -0.41 (1.51) [-3.48, 2.66]
Patient Satisfaction 3.63 (0.57) * 3.91 (0.54) 0.33 (0.22) [-.13, .79]

Observations 34

Table 5: Effect of MIPS on Quality of Care  
MIPS Control Difference

3417 17
Notes : Standard deviations reported in parentheses. Wilcoxon rank sum tests the hypothesis that the standards of 
care are the same across treatments disagregated by case.  * indicates significant at 10%; ** indicates significant 
at 5%; *** indicates significant at 1%.
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measures, 95% C.I. -1.62, -.15) (Wilcoxon rank sum p-value=0.0258, Fisher-Pitman p-

value=0.02). In the Diverticulitis case, clinicians in the MIPS treatment met 2.29 on 

average out of the 4 incentivized measures needed, whereas in the control they met 

only .88 (difference of -1.41 for incentivized measures, 95% C.I. –2.28, -0.55) (Wilcoxon 

rank sum p-value=0.001, Fisher-Pitman p-value=0.00).8 In the Costochondritis case, 

clinicians in the MIPS treatment met 1.82 of the 5 incentivized measures on average, 

whereas in the control they met 0.41 (difference of -1.41for incentivized measures, 95% 

C.I.-2.25, -.57) (Wilcoxon rank sum p-value=0.005, Fisher-Pitman p-value=0.00).9 

                                                
8 Incidentally, the diverticulitis case did not need breast cancer screening; however, two 

clinicians in the MIPS treatment recommended this screening. This overtreatment was 

not statistically different across treatments. 
9 As a robustness check of our results, we also investigated individual subject 

characteristics (See Appendix 4: Table A.1). In the ordered probit regression (clustered 

at the randomization level), when controlling for age, the likelihood of meeting 

incentivized measures remained significantly greater in the MIPS treatment than under 

the control. When controlling for age and practitioner type, the likelihood of meeting 

incentivized measures remained significantly greater than under the control was no 

longer significantly different in the Initial Visit; however, remained significantly greater in 

the Costochondritis case and the Diverticulitis Case. 
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However, in the Costochondritis, the patient only needed 2 of the 5 incentivized 

measures, whereas some clinicians reportedly spent part of their examination time 

addressing all 5 of incentivized measures. We further explore the actions in the 

Costochondritis case by looking into the misuse of medical services.  

 

Costochondritis Case: Misuse 

To further explore how the MIPS treatment impacted clinicians’ performance we 

explore measures of undertreatment and overtreatment in the Costochondritis case, 

where 0 indicates appropriate or non-use of a screening, and 1 indicates inappropriate 

or missed screening. Specifically, undertreatment is the failure to use proven treatments 

when appropriate. For example, a patient in the Costochondritis case needed 

depression and smoking cessation screening. If the SP did not receive the screening, 

this was coded as 1, and 0 if the clinician recommended or completed the screening. 

Overtreatment is the use of treatments that were not needed. For example, the patient 

in the Costochondritis case did not need pneumococcal vaccine, breast cancer 

screening or colorectal cancer screening. If the SP was recommended to receive any of 

these screenings it was coded as 1, and 0 if not recommended by the clinician. 

Overtreatment
Breast Cancer Screening 47% (0.51) *** 0% (0.00)
Colorectal Cancer Screening 24% (0.44) ** 0% (0.00)
Pneumococcal Screening 18% (0.39) * 0% (0.00)

Undertreatment
Tobacco Use Screening 35% (0.49) * 65% (0.49)
Depression Screening 71% (0.47) * 94% (0.24)

Observations
Notes:  Undertreatment is the failure to use proven treatments when appropriate. If the 
SP did not receive the depresseion screening or the tabacco use screening, this was 
counted as 1 and 0 if treated. Overtreatment is the use of treatments that were not 
needed. If the SP received the breast cancer, colorectal cancer screening, or 
phneumococcal screening, this was counted as 1, and 0 if not provided. Standard 
deviations reported in parentheses. Frequency of misuse (undertreatment or 
overtreatment) of each screening is reported next to the standard deviation.

MIPS Control
Table 6: Percentage of Clinicians that Exhibited Misuse by Screening

17 17

The Proportion test was used to test the hypothesis that the proportion of over/under is 
the same across treatments by screening. *significant at 10%; ** significant at 5%; *** 
significant at 1% 
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Table 6 reports the frequency of recommended screenings across the two 

groups of clinicians for the Costochondritis case. The higher the frequency reported in 

Table 6, the worse the outcome for the patient in terms of cost, time, and 

inconvenience. Here we see that clinicians in the MIPS group were more likely to over-

prescribe screenings for breast cancer (47%), colorectal cancer (24%), and the 

pneumococcal vaccine (18%). In fact, there was no overtreatment in the control. 

Conversely, clinicians in the control group were more likely to under-provide screening 

for tobacco use (65%) and depression screening (94%), in comparison with MIPS (35% 

and 71%, respectively).  

Table 7 below summarizes the cost of healthcare waste and abuse and 

healthcare fraud. Healthcare waste and abuse is any practice that results in providing 

medical services that are not consistent with practice standards resulting in 

unnecessary cost to the healthcare system . Healthcare fraud is the intentional 

misrepresentation and/or false representation that medical treatment is needed and/or 

provided to attain benefit (HHS, 2017). In our study, we are hesitant to use the term 

fraud since we did not assess providers’ intention and have labeled this instead 

“potential fraud”. Clinicians in the MIPS group were inappropriately paid an additional 

$5.29 on average, totaling $89.93 over the course of the experiment, for procedures 

that should not have been recommended. This figure does not include the additional 

fees a patient would incur for the additional services recommended, which in the United 

States cost $704 for mammograms, $1,012 for colonoscopies, and $291.49 for vaccines 

per patient (Salzmann, Kerlikowske, and Phillips 1997, Frazier et al. 2000, CMS 2017).  

 

Initial Visit - - $8.24 (8.09)
Costochondritis $5.29 (9.43) $9.41 (13.45)
Diverticulitis - - $9.41 (11.44)

Total $5.29 (9.43) $27.06 (16.11)

Observations
Notes : Column 1 reports waste and abuse observed in the experiment as the average cost per subject 
for screenings that were conducted that were not recommended for the Costochondritis Case. 
Column 2 reports the potential fraud as the average cost per subject paid for an incentivized metric 
that was not observed upon video review. Standard deviations are reported in parentheses.

Waste and Abuse

17

Table 7: Cost of Healthcare Fraud & Waste and Abuse
Potential Fraud

17
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Self-Reported Screening vs. Observed Screening 

Another potential drawback of the MIPS payment model is the self-reported nature of 

the incentivized measures. Under the MIPS finance model, clinicians have an incentive 

to report screenings regardless of completion (Bejarano, Green, and Rassenti 2016). 

Table 7 reports potential fraud as the average additional compensation received by 

clinicians who reported having recommended a screening that they did not verbally 

conduct or prescribe in their patient encounter. On average, clinicians under the MIPS 

treatment were overpaid by $27.06, totaling $460.02 over the 17 subjects, for services 

that they did not complete.  

In summary, MIPS increased the number of incentivized measures met. 

However, in the Costochondritis case the MIPS incentives resulted in the over-

prescription of expensive screening (i.e., mammograms and colonoscopies), when they 

were not warranted and resulted in bonuses for services that should not have been 

recommended based on practice guidelines. Finally, clinicians under the MIPS 

treatment were paid $27.06 on average for screenings that were self-reportedly 

prescribed; however, after video review our evaluators did not find the screenings or 

recommendation for screenings were actually made. 

5.2 Standards of Care  
Table 5 (above) provided a second indication of the negative impact of MIPS on 

the clinician performance. Despite the increase of incentivized measure met, clinicians 

in the MIPS groups met significantly fewer of the Standards of Care (31.88) than those 

in the control group for the Initial Visit case (37.06) (difference of 5.18 for standards of 

care, 95% CI 1.19, 9.16) (Wilcoxon rank sum p-value=0.0207, Fisher-Pitman p-

value=0.01).10 This confirms our Hypothesis 2: If clinician tasks are substitutes and 

                                                
10 As a robustness check of our results, we also investigated individual subject 

characteristics (See Appendix 4: Table A.2). In an OLS regression (clustered at the 

randomization level), when controlling for age, standards of care remained significantly 

lower in the MIPS treatment than under the control for the Initial Visit. Additionally, 

standards of care were significantly greater for the Costochondritis case as well. When 



 

 29 

therefore, clinicians incentivized under MIPS will decrease production of unrewarded 

standards of care relative to the control (salary reward system). 

Additionally, the findings confirm that the clinicians in the MIPS group were more 

focused on (i.e. distracted by) meeting the incentivized measures, than providing care 

based upon the current standards for each case. Alternatively, clinicians in the MIPS 

group may have been so distracted by incentivized measures that some attention to 

detail of case specific facts were overlooked. An example of this is found in the 

Costochondritis case in which breast cancer screening was completed on a 45-year-old 

female, which is not recommended by practice guidelines.  

Further, we see that the rewarded and unrewarded tasks are substitutes for the 

clinician’s time for some patient cases. Specifically, an increase in the completion of 

rewarded actions resulted in a decrease in unrewarded actions for the initial visit and 

Costochondritis case as well as a decrease in standards of care. Conversely, the 

increase in rewarded actions in the diverticulitis case did not result in a decrease in 

unrewarded actions. However, the null result of the diverticulitis case may be due to our 

small sample size.  

5.3 Patient Satisfaction (Interpersonal Communication Skills) 
Table 5 also reported the negative impact that MIPS had on the clinician's patient 

satisfaction as evaluated by the ICS tool. Here we see that participants in the MIPS 

group received lower patient satisfaction ratings than those in the control group in the 

Initial Visit and Diverticulitis cases. However, the difference in patient satisfaction ratings 

was only statistically significant in the Diverticulitis case, the case in which the patient’s 

chief complaint was not aligned with the measures being incentivized. In the 

diverticulitis case, clinicians paid under MIPS received an average patient satisfaction 

score of 3.63, which was significantly less than those in the control, 3.91 (difference of 

0.33 for patient satisfaction, 95% C.I. -.13, .79) (Wilcoxon rank sum p-value=0.081, 

                                                
controlling for age and practitioner type, patient satisfaction remained significantly 

greater in the MIPS treatment than under the control in both the Initial Visit and the 

Costochondritis case. 
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Fisher Pitman p-value=0.09).11 In a review of the video recording of the patient 

evaluations, clinicians appeared to be distracted by their incentives and rushed through 

their evaluations of the Diverticulitis case. 

 

6. Discussion 
An important consideration of the effectiveness of MIPS is whether the diversion 

of resources from unrewarded actions to rewarded actions results in an overall benefit 

to the patient. In this section, we review the medical literature and discuss tradeoffs 

between the increased number of incentivized measures met, and lower standards of 

care and patient satisfaction found in our study. First, the use of MIPS resulted in poor 

information gathering (i.e., physical examination and patient health history). Poor and 

inadequate information gathering is the leading cause of diagnostic error in the primary 

care setting (Delzell et al. 2009). Approximately 9% of diagnostic errors lead to major 

errors that would have been treatable, but instead resulted in death (Shojania et al. 

2003). Other diagnostic errors lead to inappropriate care plans that result in either under 

or over -utilization of healthcare, both of which entail a cost to the system.  

The average unnecessary cost from an inappropriate care plan, before the 

implementation of MIPS was $436 per primary care visit (Schwartz et al. 2012, CDC 

2017, AHRQ 2016). However, the distractions introduced by the incentivized measures 

under MIPS have the potential to increase diagnostic errors, thereby decreasing the 

quality and increasing the cost. In addition to the increased potential for diagnostic 

related errors, patient satisfaction was lower when clinicians were incentivized under 

MIPS. These results are similar other studies that found patient satisfaction was not 

improved or potentially decreased due to less patient-centered care that resulted from 

                                                
11 As a robustness check of our results, we also investigated individual subject 

characteristics (See Appendix 4: Table A.3). In an OLS regression (clustered at the 

randomization level), when controlling for age, patient satisfaction remained significantly 

lower in the MIPS treatment than under the control for Diverticulitis case. When 

controlling for age and practitioner type, patient satisfaction remained significantly 

greater in the MIPS treatment than under the control in the Diverticulitis case. 
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the provider’s focus on the incentivized care (Gillam, Siriwardena, and Steel 2012, 

Maisey et al. 2008). These findings are significant because the quality of the patient-

practitioner relationship has been linked to patient health outcomes such as blood 

pressure management and patient perceptions of pain control (Kelley et al. 2014).   

Nonetheless, under MIPS clinicians met more of the incentivized measures, 

which included screenings for cancer and chronic diseases. These results are similar to 

field studies that found incentives increased performance for care that was incentivized 

(Doran et al. 2011, Gillam, Siriwardena, and Steel 2012, Iezzi, Bruni, and Ugolini 2014, 

Morland et al. 2017). For example, we found that clinicians assigned to the MIPS 

treatment group were more likely to screen for tobacco use and cessation. In the U.S. 

cigarette smoking accounts for more than 480,000 deaths per year, with an estimated 

cost of more than $289 billion per year reported in 2014 (General 2014). This 

expenditure includes an estimated $133 billion in direct medical care costs associated 

with tobacco use for adults and more than $156 billion in lost productivity from 

premature death. Therefore, the increased screening in the MIPS treatment would help 

relieve some of the burden of cost for tobacco use at a small cost. 

Additionally, clinicians assigned to the MIPS were more likely to screen for 

depression. With depression being the estimated second leading cause of disability 

throughout the world by 2020 (Murray, Lopez, and Organization 1996), routine 

screening for depressive disorders is equally as impactful as screening for more 

traditionally considered chronic diseases such as heart disease, diabetes and cancers. 

Depression treatment is estimated to increase a patient’s quality of life years by $15,331 

and $36,467 (Schoenbaum et al. 2001). Evidence also suggests that depressive 

disorders are strongly correlated to the occurrence, success of treatment, and overall 

course of many chronic diseases such as cardiovascular disease, diabetes, and 

cancers as well as health risk behaviors such as obesity, and tobacco and alcohol use 

(Chapman, Perry, and Strine 2005). The results of our study support that incentivizing 

depression screening increases the likelihood of clinicians to screen for depression, 

which may lead to earlier diagnosis and treatment of depressive disorders resulting in 
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improved healthcare outcomes and a decrease in healthcare associated costs (Calonge 

et al. 2009).  

While some screenings are relatively inexpensive, such as patient questionnaire 

tools used by clinicians to evaluate depression or lifestyle related behaviors such as 

tobacco and alcohol use, other screenings require expensive diagnostic studies like 

mammography. Clinicians assigned to the MIPS group were more likely to screen for 

breast and colon cancer for the Initial Visit and Costochondritis cases. There is some 

question about the cost-benefit of some of these high cost screenings. For example, a 

recent study revealed that 22% of tumors detected by mammography screening were 

slow growing which resulted in unnecessarily aggressive treatment (Lannin and Wang 

2017). That is, this study suggests that these patients would have likely have died from 

something else without aggressive cancer treatment, additional cost, and burden of 

stress.  

Contrary to past studies, in our experiments, MIPS increased high-cost 

screenings regardless of recommended guidelines (Morland et al. 2017). We found that 

in the Costochondritis case, where the patient did not meet all clinical indicators for 

breast cancer screening, 47% of clinicians ordered a mammogram. Extrapolating these 

behaviors to the larger healthcare system, these unnecessary screenings would result 

in an estimated $3.4 billion additional cost to the healthcare system using the cost rate 

of $704 for a mammogram if only half the U.S. population of women between the ages 

of 40-49 visited their primary care physician and adhered to the recommendation 

(Salzmann, Kerlikowske, and Phillips 1997, Howden and Meyer 2010). Both 

colonoscopies and pneumococcal vaccines were also over-ordered at a rate of 24% 

and 18% respectively, which would add an estimated $5 billion and $1.1 billion of 

unnecessary costs to the healthcare system if half of the U.S. population between the 

ages of 40-49 visited their primary care physician (CMS 2017, Frazier et al. 2000, 

Howden and Meyer 2010). Through our study, we show that MIPS can increase 

screenings; however, we found this comes at an additional cost to the healthcare 

system through the ordering of unnecessary high-cost screenings resulting in potentially 

$9.5 billion in overtreatment cost.  
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In spite of our rich dataset and results, we are unable to fully evaluate if the 

diversion of resources will reduce overall patient health as few studies satisfactorily 

measure the multifaceted costs of poorly conducted patient examinations and overuse 

or misuse of screening tools. More research is needed to determine if the benefits of 

early detection and intervention (both quality of life and direct costs) outweigh the costs 

of expensive diagnostic testing, the over prescription of diagnostic testing, lower quality 

patient examinations, and lower patient satisfaction. 

7. Conclusion 
The enactment of the Medicare Access and CHIP Reauthorization Act ensures 

that the P4P incentive system will be a prevalent in our health care industry. In spite of 

public support for P4P there is little empirical evidence lending sustenance to its 

effectiveness, which is likely due to the difficulty of studying incentive systems in the 

field. Our study addresses a gap in the literature by utilizing health care simulations to 

study incentives in a controlled environment. This approach allowed us to identify 

several unintended consequences of a P4P incentive system that are typically left 

unobserved in field studies. Overall, we found that MIPS did increase adherence to 

incentivized measures; however, this came at a cost of lower quality of care, less-

satisfied patients, and a great risk for overtreatment. MIPS potentially distract clinicians 

from conducting accurate health histories, physical assessments, and summaries, 

which increases the risk of diagnostic errors. Patient satisfaction, a key metric in quality 

of care, was lower in the MIPS treatment. Finally, incentivized measures were more 

likely to be met under MIPS. However, clinicians paid under MIPS were more likely to 

overtreat to meet the incentivized measures and be paid more for doing so. 

Incentivizing measures seems to bring similar risks that have been seen in fee-for 

service models (Clemens and Gottlieb 2014), resulting in additional cost to the 

healthcare system through overtreatment .  

While our study clarifies the tradeoffs of MIPS, it does not shed direct light on 

whether patient health—as opposed to their costs—is worsened by MIPS-like 

compensation methods. An important next step in this analysis is to evaluate the 

tradeoff between the increase in rewarded actions relative to the decrease in 
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performance in unrewarded actions. It is clear that an incomplete assessment and/or 

poor health history leads to health care decisions being made based on inaccurate data 

which can result in misdiagnoses and poor patient outcomes, including death (Asif et al. 

2017, Boodman 2014). However, as highlighted in our discussion, it is unclear whether 

the costs of poorly conducted patient examinations exceed the net benefits of increased 

screenings. We recommend that more research be conducted to estimate the costs and 

benefits of specific health screenings prior to the implementation of changes in 

compensation methods such as MIPS. 

We also note that by incentivizing certain guidelines we also direct the clinician’s 

attention to specific actions, which may be substantial motivation to change clinician 

behavior without monetary incentives (Meeker et al. 2014). Moreover, studies in 

psychology and experimental economics demonstrate that behavior change is 

influenced by organization, social norms, subjective norms, and social pressure (Ajzen 

2006, Feri, Irlenbusch, and Sutter 2010, Nalbantian and Schotter 1997, Charness, 

Rigotti, and Rustichini 2007, Che and Yoo 2001). Within a given organization, norms 

are transmitted by people or groups with authority, whereas subjective norms consist of 

an individual’s own norms and sense of the social pressure to perform the 

recommended behavior. The simulation study created an environment where the 

expectations for each clinician were clear and the social pressure supported following 

the study expectations. The monetary incentives provided additional support for the 

expected behaviors. Our results do not imply that the changes in behavior observed 

were solely a result of the monetary incentives. Additional research on how social 

norms and organizational structure impact provider behavior independently of monetary 

incentives in a controlled environment would be a natural direction for future research. 
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