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Abstract

Objective: Many employers have introduced rewards programs as a new benefit

design in which employees are paid $25–$500 if they receive care from lower-priced

providers. Our goal was to assess the impact of the rewards program on procedure

prices and choice of provider and how these outcomes vary by length of exposure to

the program and patient population.

Study Setting: A total of 87 employers from across the nation with 563,000

employees and dependents who have introduced the rewards program in 2017

and 2018.

Study Design: Difference-in-difference analysis comparing changes in average prices

and market share of lower-priced providers among employers who introduced the

reward program to those that did not.

Data Collection Methods: We used claims data for 3.9 million enrollees of a large

health plan.

Principal Findings: Introduction of the program was associated with a 1.3%

reduction in prices during the first year and a 3.7% reduction in the second

year of access. Use of the program and price reductions are concentrated

among magnetic resonance imaging (MRI) services, for which 30% of patients

engaged with the program, 5.6% of patients received an incentive payment

in the first year, and 7.8% received an incentive payment in the second year.

MRI prices were 3.7% and 6.5% lower in the first and second years, respec-

tively. We did not observe differential impacts related to enrollment in a

consumer-directed health plan or the degree of market-level price variation.

We also did not observe a change in utilization.

Conclusions: The introduction of financial incentives to reward patients from receiv-

ing care from lower-priced providers is associated with modest price reductions, and

savings are concentrated among MRI services.

K E YWORD S

price shopping, price variation, rewards programs

What is known on this topic

• The wide variation in private insurance prices for common health services creates a potential

opportunity for savings if programs can shift patients from higher-priced to lower-priced

providers.
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• Rewards programs, which offer financial incentives to patients who receive care from desig-

nated lower-priced providers, have grown in popularity among employer-sponsored insur-

ance plans.

What this study adds

• Using data on 3.9 million enrollees of a large health plan, we find that introduction of the pro-

gram among employer-sponsored insurance plans was associated with modest reductions in

prices.

• Price reductions from selecting lower-priced providers were 1.3% during the first year of the

program and 3.7% during the second year of the program and were concentrated among

magnetic resonance imaging services.

• Rewards incentive programs result in modest savings, but the savings are less than what has

been observed in other benefit design changes such as reference pricing.

1 | INTRODUCTION

There is wide variation in health care prices within the United States

among the commercially insured population1–5 both across markets

and within markets. This price variation for common “shoppable” ser-
vices presents a substantial opportunity for savings. For example, if

patients shifted their care from higher-priced magnetic resonance

imaging (MRI) providers to those at the 25th percentile within the

same market, overall health care spending would be reduced by 1.1%.

However, shifting patient demand to lower-priced providers has

proven challenging in health care. Popular policies such as price trans-

parency initiatives and high-deductible health plans have been inef-

fective in encouraging price shopping.6–10

In contrast, benefit design choices such as reference pricing have

been more effective. Under reference pricing, patients pay the full differ-

ence between a provider's price and a predefined price threshold. Refer-

ence pricing has led to price reductions ranging from 10% to 32% for

services that are in the reference pricing program.11,12 However, refer-

ence pricing has been ineffective in reducing total health care spending

because it has been applied to a small number of services and few

employers have implemented reference pricing. Many employers are

reluctant to use reference pricing because it exposes their employees to

potential out-of-pocket costs in the thousands of dollars.13,14

Rewards programs are essentially the flip of reference pricing. To

encourage the use of lower-priced providers, the rewards program we

study pays patients a financial reward, ranging from $25 to $500

depending on the service and the chosen provider, to patients who

select lower-priced providers. The rewards incentives serve as a

“nudge” to address information barriers to price shopping. These pro-

grams have grown rapidly in the last several years.15

To help examine the impacts of these programs, this paper studies

how patients responded to a financial rewards program implemented by

a large insurer, the Health Care Services Corporation (HCSC). In an earlier

paper, we evaluated the impact of a pilot program among 35 employers

and found it led to a 2.1% reduction in spending among services eligible

for rewards.16 Following the pilot program, the rewards program has been

expanded to hundreds of other employers.

In this paper, we build on our earlier analysis of the pilot program in

three ways. First, we examined the impact across a broader set of

employers and, therefore, informed whether the savings observed in the

pilot program were generalizable. Second, we assessed whether savings

increase or decrease over time. Patient populations may learn how to

navigate these programs over time, which could increase the impact, or

they may lose interest after an initial implementation period, which

would decrease the impact. Third, taking advantage of the larger study

population, we studied how the rewards program intersects with other

health plan and market characteristics. The impact of the reward pro-

gram may differ among those enrolled in a high-deductible health plan.

Specifically, existing studies find that high deductibles do not lead to

meaningful price shopping, although there is modest impact on prices

for laboratory tests.17 However, the impact of the interaction between

consumer-directed health plans (CDHPs), which pair high deductibles

with tax-advantaged health spending accounts, and the rewards pro-

gram is unknown. The deductible may increase the incentives to price

shop and enrollees in high-deductible plans may have more experience

with price shopping and thus may be more engaged in rewards program.

We also compare the impact of the rewards programs in markets with

wide variation in prices versus markets with less variation. While the

program is tailored to specific markets, more variation in prices provides

more opportunities for rewards and, therefore, greater potential impact.

Conceptually, the impact of rewards programs on prices and savings

is unclear. The financial incentive of direct payments to the patient obvi-

ously can increase patient willingness to price shop. Rewards programs

may also decrease utilization because the rewards program exposes

patients to information about prices prior to receiving care. Upon learning

about prices, some patients might view even low-priced providers as too

expensive and may decide not to receive care. This concern may be espe-

cially relevant for patients in high-deductible health plans, given the

rewards incentives are lower than mean deductibles.

However, rewards programs could drive increased utilization. For

example, a patient on the margin on whether to have a procedure may

choose to do so because of the potential reward which lowers the net

price faced by patients (out-of-pocket costs minus any rewards).

A rewards program may perversely encourage patients to choose
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higher-priced providers because patients may equate provider

lower price with lower provider quality.18 The rewards make it eas-

ier for patients to identify lower-priced providers. Because insur-

ance coverage decreases patient sensitivity to provider prices,19

patients may be unconcerned that higher prices lead to higher

out-of-pocket costs.

Rewards programs may simply be ineffective because patients

may be unaware that programs exist. Even if patients are aware of

these programs, patients may not have information on provider prices

and thus may not be able to navigate these programs.20 To give

patients access to information on provider prices, price transparency

tools have been created, but use of these tools has been low and sav-

ings have been minimal.3,7,8,21–23 One explanation is that patients can-

not act on the price information. For example, many services require

physician referrals, which limit the agency of patients to price shop,

even for “commodity” health care services.24 Physicians employed by

a hospital or health system have incentives to refer patients to their

employing hospital, which tend to be higher-priced.24,25

The key empirical question this paper seeks to address is

whether these incentives are sufficiently high-powered to change

patient choice of provider and how the effect of these incentives

varies by procedure, length of exposure to the program, among

patients with alternative incentive programs, and based on market

characteristics.

2 | METHODS

2.1 | Setting and program

HCSC is the fourth-largest US insurer in the United States and the

BlueCross BlueShield affiliate for Illinois, New Mexico, Montana, Okla-

homa, and Texas. For its employer-sponsored insurance plans, HCSC

offers the Member Rewards program, which is administered by Vitals.

Vitals is responsible for determining the providers eligible for rewards

incentives and paying the rewards incentives. The Member Rewards pro-

gram was piloted among 35 preselected employers in 2017 and was

expanded as an option to all HCSC employers in 2018. For 135 select

services or procedures (full list in Appendix Table 1), the Member

Rewards program designates less-expensive providers. Patients who

receive care from these providers are eligible for a financial incentive that

ranges from $25 to $500, depending on the procedure and the relative

price of provider chosen. Average incentive payments range from $42 for

mammograms to $301 for major procedures (Appendix Table 2).

To be eligible for a rewards incentive, patients are required to use

the HCSC online price transparency tool or the phone-based support line

to search for price information prior to receiving the procedure.

The search must be for the same procedure type that the patient receives

but does not have to be for the exact same procedure (e.g., a search for a

computed tomography scan enables rewards payments for MRIs). This

step is designed to limit giving rewards to patients who would have gone

to lower-priced providers in the absence of the rewards program. If a

patient receives the same service within a year of a price transparency

search, they do not need to search prices again to be eligible for a

rewards payment. However, after a year, the enrollee must again do a

price transparency search if they want to receive a reward.

2.2 | Data

We used 2016–2018 HCSC claims data that include procedure-level

information on the provider that performed the procedure, prices, patient

cost-sharing, patient demographics (e.g., age, gender, zip code), and

patient diagnoses. We categorized the 135 individual procedures into

eight procedure categories using the groupings in Appendix Table A1.

Additionally, we linked data on rewards incentive payments to claims.

Thus, we can observe which patients received a reward and the

corresponding provider choice that led to that reward. For each of the rel-

evant procedures, Vitals determines the set of providers for which

patients are eligible to receive a rewards incentive payment if they go to

that provider. This determination is based on the price distribution within

the market and the availability of lower-priced providers. While we

do not have access to Vitals' designation on which providers are rewards-

eligible, because we have data on which procedures resulted in rewards,

we can approximate the set of rewards-eligible providers.

2.3 | Pilot treatment group

In the pilot program, 35 self-insured employers implemented the

Member Rewards program starting in January 2017. As in our pre-

vious evaluation of the pilot program, we excluded six employers

that lacked preperiod data. An additional seven employers with

approximately 30,000 individuals either left HCSC or discontinued

the rewards program. For the remaining 22 employers, which

account for approximately 240,000 employees and their depen-

dents, we have 2 years of postintervention data.

2.4 | Expanded treatment group

The rewards program has provided to be popular among employers, and

the number of employees and dependents covered has grown rapidly

each year (Appendix Figure 1). In our expanded treatment group, we

focused our analyses on self-insured employers given their larger size. In

the second year (start date January 2018), a total of 142 self-insured

employers covering 691,000 lives joined the program. Of these, we

excluded 59 employers, which cover approximately 325,000 lives who

were not HCSC client for the entire 2016–2018 study period. For the

remaining 65 employers, covering approximately 341,000 covered lives,

we have 1 year of postintervention data.

2.5 | Control population

Our control population consists of all self-insured employers with HCSC

that did not implement the Member Rewards program and were
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continuously HCSC customers during the 2016–2018 period. This popu-

lation includes 1135 employer accounts and covers 3.4 million covered

lives.

2.6 | Outcomes

We focused our analyses on the 135 select services or procedures eligible

for rewards which included mammograms. In 2018, HCSC discontinued

reimbursement for both digital and analog mammograms and only reim-

bursed for computer-aided detection mammograms. To avoid contamina-

tion between changes in prices and changes in type of mammogram

available to patients, we excluded mammograms from this analysis.

Our primary outcome is the log-transformed procedure price. We

used the negotiated price, often referred to as the “allowed amount,” that
captures the total transacted amount paid by a combination of the

employer (e.g., employer/insurer payments) and the patient (e.g., patient

copays, coinsurance, deductible payments). We used the log-transformed

procedure price to limit the influence of outliers. Our secondary outcome

was a binary use of lower-priced providers. To define lower-priced pro-

viders, we would ideally simply include providers for which patients are

eligible to receive a rewards payment. Unfortunately, as noted above,

we did not have access to this set of providers. To approximate this set,

we examined the price distribution for each service within geographic

markets, defined at the Metropolitan Statistical Area (MSA) level and

looked for the cutoff where patients received rewards payments.26 This

point varied across services and markets ranging from the 33rd price per-

centile for major procedures to the 40th price percentile for minor surgi-

cal procedures. For simplicity, we used the 35th price percentile across all

services as our definition of lower-priced providers.

Another secondary outcome was the annual utilization of care for

each procedure. As noted above, the impacts on utilization are

ambiguous.

2.7 | Analyses

We estimated the impact of the program using a difference-in-

differences study design. We separated the first- and second-year

impacts of the program by estimating separate treatment effects for

the two cohorts and estimate the following regression:

yijkt ¼ αþδ1rewardspilotjt �2017þδ2rewardspilotjt �2018
þδ3rewardsexpandedjt �2018þβ1Xitþψprocedurekþρemployerj
þ τtimetþ εijkt

ð1Þ

In this model, the dependent variable measures each of the out-

comes (log procedure price, log employer payment, log patient pay-

ment, choice of lower-priced provider, any service utilization, and

annual spending) for patient i who receives benefits from employer j

for procedure k during time period t. We included controls for patient

age (in 10-year categories), gender, and CDHP enrollment. We also

included fixed effects for procedure, employer, and time period, which

we measured as the interaction of year and calendar quarter. When

estimating the utilization effects, we included service category rather

than procedure-fixed effects and included year-fixed effects instead

of the year-by-quarter-fixed effects.

The rewardspilotjt term denotes the first-year treatment program

and rewardsexpandedjt is for the second-year treatment program. The

interaction of rewardspilotjt with 2017 estimates the impact of the first

year of the program, while the 2018 interaction estimates the effects

in the second year. For the rewardsexpandedjt treatment group, the 2018

interaction estimates the effects in the first year of the program. The

time- and employer-fixed effects negate the need for separate treat-

ment and post main effects. We estimated this model for all combined

procedures to estimate the overall impacts of the program and sepa-

rately for each service category to assess differences across proce-

dure types. We estimated this model using ordinary least squares. As

a sensitivity test, we estimated separate regressions for the two

cohorts. We likewise tested the sensitivity or our regression model to

the included controls by iteratively adding employer-fixed effects,

MSA-fixed effects, and interactions between state and year (Appendix

Table 5). In an additional sensitivity test, we used the log-transformed

sum of the procedure price and any rewards incentive payments as a

dependent variable. Including rewards incentive payments accounts

for the costs of changing patient behavior.

In this model, the main identification assumption is that there are

no contemporaneous events or policies that influence our outcomes

of interest. We believed the decision to implement or not implement

the program likely occurs quasi-randomly at the employer level.

A potential concern is that contemporaneous programs implemented

by the employer could influence employee decisions. An example of

such a program would be the implementation of a high-deductible

plan or other changes to benefit design. For this reason, we included

controls for CDHP plans, and as shown in Table 2, trends in CDHP

growth are similar between the two treatment groups and the control

group. As a sensitivity test, we also estimated a specification that

interacts the market- and year-fixed effects. These interactions cap-

ture any unobserved changes at the market level that might impact

our outcomes (e.g., provider entry or exit). As shown in the Appendix,

iteratively adding these fixed effects does not meaningfully change

the results.

To test the parallel trends assumption inherent in the

difference-in-difference design, in this study, we used an event

study approach. As in the main regression, we estimated the event

study for the combined prices and separately for prices for each

procedure. We also separated the two treatment populations. This

approach allows us to examine trends in each outcome between

both treatment groups and the control group, relative to the differ-

ence in the fourth quarter of 2016, which we use for the reference

period. This approach also allows us to examine trends in post-

implementation trends, which can inform how patients learn about

the program. These results are presented in the Appendix. For

both treatment populations, the preimplementation price trends

are not statistically significant.
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2.8 | Sub-group analyses

The efficacy of the rewards program we study may be influenced by

both patient- and market-level differences. In particular, many

enrollees are in CDHPs that have high deductibles. As a sensitivity

test, we estimated a triple-differences regression model that interacts

CDHP enrollment with each of the three difference-in-difference

treatment. We again included employer-fixed effects in these models.

Thus, the heterogeneity in treatment effects is driven by plans that

switch to CDHPs. We did not have information on the type of CDHP

(e.g., whether the employer provided Health Retirement Account or

Health Savings Account contributions) or the timing of when the

patient met their deductible. Overall, there was an approximately

10 percentage point increase in the share of CDHP plans over the

3 years.

Likewise, the wide variation in market prices creates a potential

for heterogeneous responses across markets. Markets with wide vari-

ation in provider prices offer a larger potential savings than markets

with less price variation. To examine this dimension of heterogeneity,

we calculated the 75th and 25th price percentiles for each procedure

category, year, and MSA combination. We calculated the

procedure category-specific ratio of the 25th and 75th price within

each MSA and year. Similar to the CDHP test, we then interacted the

75th and 25th price percentile ratios with each treatment variable in a

triple-differences regression. This regression measures the differential

impacts of the program in markets based on the level of price varia-

tion in that market.

3 | RESULTS

In 2018, there were approximately 241,000 individuals in the pilot treat-

ment group, 361,000 in the expanded treatment group, and 3.4 million in

the control group (Table 1). The majority of all enrollees in these three

groups come from the South and Midwest regions. Across the three

groups, age and gender distributions are similar. The share of enrollees in

a CDHP during 2016 was 26.3% for the pilot treatment group, 37.6% for

the expanded treatment group, and 29.4% for the control group. Given

these differences, our regression models control for CDHP enrollment.

3.1 | Fraction of procedures for which patients
price shopped

For the pilot treatment cohort, the fraction of rewards-eligible ser-

vices associated in which the patient used the price shopping tool in

the 12 months prior to the service increased to 9.3% by end of first

year and 13.4% by end of second year. In the expanded treatment

cohort, this rate was lower, 7.3% rate by the end of their first year.

Across different types of services, MRI procedure was the procedure

that resulted in the highest engagement with the price transparency tools

(Figure 1). In the pilot group, the fraction of MRIs in which the patient

used the price transparency tools reached 26.0% at the end of the first

year and increased further to 30.7% in the end of the second year.

Among the expanded cohort, 13.4% of MRIs procedures were preceded

by a price comparison by the end of the first year.

TABLE 1 Descriptive characteristics of three cohorts preintervention (2016)

Pilot cohort employers Expanded treatment cohort Control employers

Total # of unique enrollees 222,224 341,247 3,350,375

Employers 22 65 1135

Enrollees per employer 10,101 5250 2952

Region of country

South 47.8% 36.1% 42.8%

Midwest 31.4% 37.6% 34.6%

West 12.7% 11.7% 17.3%

Northeast 8.2% 14.6% 5.4%

Average months enrolled 11.2 11.2 11.2

Avg. age 33 32.5 34

% Male 45.9% 50.3% 51.1%

% of CDHP (high-deductible plan) 26.3% 37.6% 29.4%

# Enrollees with procedure 35,511 60,325 515,907

% of Enrollees with procedure 16.0% 17.7% 15.4%

Mean procedures per persona,b 2.0 2.0 2.0

Mean procedure pricea $1320 $1337 $1370

Mean patient payment $273 $219 $216

Abbreviation: CDHP, consumer-directed health plan.
aLimited to rewards-eligible procedures.
bAmong patients with any procedure.
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The share of rewards-eligible procedures that received a reward pay-

ment ranged from 0.3% for minor procedures to 7.8% for MRIs (Appendix

Table 3). Thus, approximately 25% of the patients who engaged with the

rewards program through viewing the price transparency resources

received a rewards payment for selecting a lower-priced provider.

3.2 | Procedure prices and choice of providers

Compared to controls, we estimated there was a 1.3% reduction in

prices for all rewards-eligible services during the first year among

in both the pilot and the expanded treatment cohorts (Table 2). In the

second year of the program, there was a 3.7% reduction in overall

prices among the pilot cohort. Based on baseline spending and use of

procedures covered by the rewards program, the 3.7% overall price

reduction translates to a $15.15 reduction in annual medical spending,

per eligible member.

Among MRI procedures, there was a 3.8% and 3.1% reduction in the

first year for the pilot and expanded treatment cohorts, respectively, and

a 6.7% reduction in the second year for the pilot cohort. During the sec-

ond year of implementation, we observed a 2.7% reduction in ultrasounds

and an 8.0% reduction in minor procedures. We did not find any clear

impact on other types of services. The impact of implementation of the

program on prices is reduced when including rewards incentive payments

into procedure prices (Appendix Table 4).

We found similar results when we examined what fraction of ser-

vices is provided by a lower-priced provider (Table 2). The first year of

the program was associated with 0.8 and 1.0 percentage point

increases in choice of lower-priced providers for the pilot and

expanded treatment cohorts, respectively. During the second year of

implementation in pilot employers, this association increased to a 2.2

percentage point increase. When compared to the baseline mean rate

of 35%, these absolute changes range from 2.3% to 6.3% relative

increases in the selection of lower-priced providers. Among MRIs,

there was a 2.1 and 1.9 percentage point increase in fraction of proce-

dures performed by a lower-priced provider during the first year for

the pilot and expanded cohorts, respectively. In the second year, there

was a 3.7 percentage points increase among the pilot cohort, a rela-

tive increase of 10.6%.

3.3 | Sub-group analyses

We did find not observe any meaningful differences in treatment

effects in CDHP versus non-CDHP plans (Table 3). In markets with

more variation, implementation of the rewards program was associ-

ated with larger reductions in procedure prices (Table 3). For exam-

ple, the MRI results show that, relative to markets with no price

variation, a one-unit increase in the 75th/25th price percentile

ratio leads to an additional 3.5% decrease in prices for pilot

cohort's first year and a 2.7% decrease for the expanded cohort's

first year.

3.4 | Utilization of rewards-eligible procedures

We do not find an overall change in the probability of having

a rewards-eligible services following implementation of the

program (Table 4). Among MRIs, there was a 0.6 percentage

point reduction in the likelihood of receiving a procedure in

the second year for the pilot cohort, but this was not seen in

either cohort in the first year. We do not find statistically sig-

nificant associations between implementation of the rewards

program and procedure use for other procedures. Thus, the

F IGURE 1 Rewards program
engagement trends. This figure presents
the share of procedures that used the
online and/or telephone tools to view
price information for all procedures (black
line) and magnetic resonance imagings
(MRIs) (blue line), which had the highest
rate of engagement with the program, and
minor procedures (red line), which had the
lowest rate of engagement. For each
procedure category, the solid line
indicates the cohort of 22 pilot employers
that implemented the rewards program in
2017, and the dashed line indicates the
cohort of 65 employers that implemented
the program in 2018 [Color figure can be
viewed at wileyonlinelibrary.com]
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TABLE 2 Association between implementation of rewards program and procedure price and provider price

(1) (2) (3) (4) (5) (6) (7) (8) (9)

All
procedures CT scan MRI Ultrasound

Other
imaging Endoscopy

Minor
procedure

Moderate
procedure

Major
procedure

Panel A: Procedure price (% change in price)

Pilot cohort � 2017 �1.27%*** �0.98% �3.73%*** �0.20% �0.80% �1.26% �2.00% 1.53% 1.61%

Pilot cohort � 2018 �3.59%* �4.29% �6.47%** �2.67%* �3.76% �0.74% �7.55%*** �0.64% �1.32%

Expanded cohort � 2018 �1.31%*** 0.050% �3.05%*** �0.92% �2.92%** �0.83% �1.61% �1.80%* 2.02%

Panel B: Probability of selecting lower-priced provider (percentage points)

Pilot cohort � 2017 0.83** 0.69 2.10*** 0.10 �0.6 1.62* 1.44 �0.34 �2.65**

Pilot cohort � 2018 2.19** 2.42 3.70** 1.60* 4.14** 1.46 2.00** �0.05 �2.23

Expanded cohort � 2018 1.07*** 0.47 1.90*** 0.48 3.62*** 2.00*** 0.96 0.65 �2.20*

Note: This table presents the procedure-level difference-in-difference regression results that estimate the impact of the rewards program on procedure

prices (Panel A) and use of lower-priced providers (Panel B). Prices are log-transformed. Within each outcome, the first row presents the first-year effects

for the pilot cohort that implemented the rewards program in 2017, the second row presents second-year effects for the pilot cohort, and the third row

presents first-year effects for the expanded cohort that implemented the rewards program in 2018. All regressions include controls for age, gender, and

consumer-directed health plan (CDHP) enrollment and fixed effects for year, month, employer, Metropolitan Statistical Area (MSA), and specific procedure.

Standard errors clustered at employer level. ***p < 0.01, **p < 0.05, and *p < 0.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.

TABLE 3 Differences in association between implementation of rewards program and procedure prices by consumer-directed health plan
(CDHP) enrollment and market-level price variation

(1) (2) (3) (4) (5) (6) (7) (8) (9)

All

procedures CT scan MRI Ultrasound

Other

imaging Endoscopy

Minor

procedure

Moderate

procedure

Major

procedure

Panel A: Differences by CDHP enrollment

CDHP plan enrollment 0.84%** 0.92% 0.40% 0.49% �0.09% 1.06%** 2.63%*** 0.098% 0.86%

Pilot cohort � 2017 � CDHP

enrollment

�1.32% �2.24% �1.47% 0.042% 4.38% �1.06% �2.77% �3.41% 3.35%

Pilot cohort � 2018 � CDHP

enrollment

�0.47% 0.09% �2.03% �0.37% 0.27% 0.84% �0.57% 1.32% 2.84%

Expanded

cohort � 2018 � CDHP

enrollment

0.49% 2.29% 0.68% �0.53% 3.51%* �2.41%** 0.40% 1.15% 2.49%

Panel B: Differences by market-level price variation

Price variation (ratio of 75th

and 25th price percentiles)

3.29%*** �2.75%*** 0.047% 1.25% 0.050% 0.28% 0.93%* �2.43%*** �0.81%

Pilot cohort � 2017 � variation �0.07% �0.55% �3.49%*** �1.53%* �0.01% �4.12%** �1.58%** �1.65% 0.21%

Pilot cohort � 2018 � variation 0.27% 0.23% 0.47% �1.68%* �0.49% �2.00% 0.25% �0.97% �4.03%*

Expanded

cohort � 2018 � variation

�0.16% �0.30% �2.67%*** �0.348% 0.23% 0.03% 1.32%* �0.41% �0.94%

Note: This table presents the procedure-level difference-in-difference-in-differences regression results that estimate differences in the impact of

the rewards program based on consumer-directed health plan (CDHP) enrollment procedure prices (Panel A) and market-level prices price

variation on procedure prices (Panel B). Procedure prices are log-transformed. Market-level price variation is defined as the ratio of the 75th and

25th price percentiles at the Metropolitan Statistical Area (MSA), procedure category, and year level. Within each outcome, the first row presents

the main effect for CDHP plans/the 75th/25th price percentile ratio. The second, third, and fourth rows interact the 2017 pilot cohort, 2018 pilot

cohort, and 2018 expanded cohort indicators with the CDHP/price variation measures. All regressions include controls for age, gender, and fixed

effects for year, month, employer, MSA, and specific procedure. Standard errors clustered at employer-level. ***p < 0.01, **p < 0.05, and *p < 0.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.
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reduction in spending is equivalent to the reductions in proce-

dure prices.

4 | DISCUSSION

While many employers have implemented rewards programs to

encourage their employees to switch their care to lower-priced

providers, there has been little assessment on their impact. We

examined the impacts of a financial rewards program implemented

by a large insurer designed to encourage patients to choose lower-

priced providers. Overall, we find the incentive program has mod-

est increases in choice of lower-priced providers and modest

reductions in prices. This impact roughly doubled from the first to

second year of the program. By the second year of the program,

the estimated savings translate to a $15 reduction in annual medi-

cal spending. We were unable to observe the administrative costs

required to implement the program, but employers and purchasers

that consider these programs should compare these costs to our

estimated savings. The savings observed after the program was

expanded to a larger set of employers was only slightly smaller

than the savings observed among the pilot group of employers.

The impact of the program was not clearly different among

enrollees in high-deductible health plans or markets with greater

price variation.

We observed a roughly doubling of the effect from the first year

to the second year of the program in the pilot employers. We believed

this reflects greater familiarity and engagement with the program

among employees. However, it is important to emphasize that overall

engagement of the program is relatively modest in all cohorts and all

years. This could be due to several unique institutional setting of

health care markets. First, many patients may not be sensitive to pro-

vider prices, or there could be substantial heterogeneity in the share

of patients that are price sensitive. Relatedly, there could be behav-

ioral responses, and patients may be loss averse and may respond

more to the adverse consequences of high cost sharing in programs

like reference pricing than the positive incentives of the rewards pro-

gram.27 Patients may require even larger incentives to change behav-

iors. Finally, even if they are price sensitive, the program may not

sufficiently address nonfinancial barriers to price shopping, such as

restrictive referral networks and patient reluctance to override the

recommendation of their providers on where to get care. Many ser-

vices require physician referrals, which limit the agency of patients to

price shop, even for “commodity” health care services.24 In addition,

physicians employed by a hospital or health system have incentives to

refer patients to their employing hospital, which tend to be higher-

priced, instead of to independent providers, which tend to be lower-

priced.24,25 Together these factors make it difficult for patients to

“shop” for these services in the same way that consumers shop for

other undifferentiated products and services.

The savings we observe are concentrated in imaging services,

in particular MRIs. MRIs are also where there has been some impact

of price transparency3,7 and reference pricing programs.12,28,29

Potential reasons include that imaging services may be considered

a commodity by many patients and therefore patients may be more

likely to switch. For other procedures, patients are more likely

“shop” for a physician based on reputation and quality, and it may

be more difficult to switch given the patient must obtain another

preoperative appointment. We did not find differences by patient

enrollment in CDHP plans. We also found inconsistent effect based

on market-level price variation. The program is tailored to specific

markets, and so the lack of findings suggests that some market-

specific price variation may be incorporated into the design of the

rewards program.

This study is not without limitations. First, we did not observe

the amount paid to implement and administer the program and so

cannot estimate whether the program is overall cost saving. Sec-

ond, we observe 2 years of program implementation and observe

increased savings in each year. As patients continue to learn about

the program, savings may also increase in future years. Finally, we

TABLE 4 Association between implementation of rewards program and any claim during year

(1) (2) (3) (4) (5) (6) (7) (8) (9)

All
procedures CT scan MRI Ultrasound

Other
imaging Endoscopy

Minor
procedure

Moderate
procedure

Major
procedure

Pilot cohort � 2017 �0.28 �0.12 �0.06 �0.05 �0.10*** 0.06 �0.07** �0.05 0.03

Pilot cohort � 2018 �0.51 �0.37* �0.59*** 0.02 �0.05 0.00 �0.03 0.00 �0.01

Expanded cohort � 2018 0.04 �0.06 0.00 0.03 0.02 0.05 0.01 �0.01 0.01

Baseline mean 21.4% 7.0% 6.1% 7.7% 1.7% 4.5% 1.0% 2.5% 0.5%

Note: This table presents the annual-level difference-in-difference regression results that estimate the impact of the rewards program on the annual use of

any rewards-eligible procedure, measured in percentage points. The first row presents the first-year effects for the pilot cohort that implemented the

rewards program in 2017, the second row presents second-year effects for the pilot cohort, and the third row presents first-year effects for the expanded

cohort that implemented the rewards program in 2018. All regressions include controls for age, gender, and consumer-directed health plan (CDHP)

enrollment and fixed effects for year, month, employer, Metropolitan Statistical Area (MSA), and specific procedure. Standard errors clustered at employer-

level are in parentheses. ***p < 0.01, **p < 0.05, and *p < 0.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.
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only examined the financial impacts of the program but did not

consider nonfinancial impacts. Some patients may value the care

navigation and information about providers. Other patients may

consider this program an additional burden that further compli-

cates navigating the US health care system.

Despite these limitations, there continues to be innovation in benefit

design to encourage enrollees to switch to lower-priced providers. Rela-

tive few employers have been enthusiastic about reference pricing (“the
stick”) and rather are embracing the “carrot” of rewards programs. We

find that rewards programs do reduce prices and spending, and this

impact increases over time. However, the resulting savings are modest

and are unlikely to meaningfully reduce health care spending. Despite the

rapid adoption among employers, the minimal savings due to the program

are driven by low patient engagement. To be successful, future innova-

tions will have to both be commonly used by patients and lead to behav-

ioral changes.
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