
iMedPub Journals
http://www.imedpub.com

2019
Vol.5 No.1:3

1

Research Article

Journal of Health & Medical Economics 
ISSN 2471-9927

© Under License of Creative Commons Attribution 3.0 License | This article is available in: http://health-medical-economics.imedpub.com/archive.php

DOI: 10.36648/2471-9927.5.1.44

Stephen T Parente1*, 
Roger Feldman2 and 
Lewis Sandy3 

1 Carlson School of Management, 
University of Minnesota, 321 
19th Avenue South, Room 3-279, 
Minneapolis, MN 55455, USA

2 School of Public Health, Division 
of Health Policy and Management, 
University of Minnesota, USA

3 UnitedHealth Group, 9900 Bren Road 
Minnetonka, USA

*Corresponding author: Stephen T. Parente

  Stephen.parente@gmail.com

Carlson School of Management, University 
of Minnesota, 321 19th Avenue South, 
Room 3-279, Minneapolis, MN 55455, USA.

Tel:  612-624-1391 

Citation: Parente ST, Feldman R, Sandy 
L (2019) Does Transparency Matter? 
The Impact of Provider Quality and Cost 
Information on Health Care Cost and 
Preventive Services Use. J Health Med Econ 
Vol.5 No.1:3

Does Transparency Matter? The Impact of 
Provider Quality and Cost Information on 

Health Care Cost and Preventive Services Use

Abstract
Background: We tested whether provider quality and cost information had a 
meaningful impact on health care quality and costs at two large employers that 
introduced a transparent provider profiling system in 2006. Using retrospective 
claims from enrollees representing 3,928 covered lives in these two firms where 
the insurer was the sole provider of health insurance, we addressed two questions: 
1) Did patients switch to higher quality and more efficient doctors when the 
provider rankings became available? 2) What is the effect of switching on total 
expenditures, out-of-pocket expenditures, and use of preventive services?

Methods: We used nonlinear regression to identify factors associated with 
improvement in quality and cost efficiency of providers seen by covered enrollees. 
We used difference-in-differences regression to test the impact on expenditures 
and use of preventive services of those who switched to higher-rated physicians.

Results: Age, illness burden, and female are positively associated with 
improvement in provider quality and efficiency. Provider portfolio improvement 
had a negative impact on expenditures, but the story with respect to prevention 
is mixed: preventive visits go up when the patient has an improved provider 
portfolio, but utilization of diagnostic screening procedures goes down.

Conclusions: A common concern in medical markets is the lack of information 
for consumers to shop for health care. We find consumers exhibit behaviors that 
suggest they use such information when it is available and useful. These results 
suggest that consumers could process additional price and quality information to 
gain more value from their health insurance benefits.
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Introduction
A central limitation of healthcare markets is the lack of readily 
accessible and usable information to compare the cost and 
quality of medical providers and technologies. Much of the 
problem is the complexity of medical care. But another part of 
the problem is the accessibility of summary information on health 
care quality. Recently, this lack of information has fueled a call 
for ‘transparency’ in metrics on provider quality and efficiency. 
This drive for transparent information coupled with a postulate 
by Herzlinger [1] and others that consumers will change their 
health care consumption when this information is available 
through the Internet present an opportunity for an empirical 
test. This paper tests whether consumers will use new sources 

of transparent provider quality and cost information and how 
use of such information affects health care cost and utilization of 
preventive services.

Other than some web sites that provide hypothetical cost impacts 
from changing a prescription from brand to generic drugs, or 
switching from a retail pharmacy to mail-order, information on 
cost and quality transparency is not available to most consumers. 
One exception is medical provider rankings based on quality and 
cost-efficiency metrics. For example, UnitedHealthcare (UHC) 
has developed a ‘star ranking’ system for their providers where 
patients can see the ranking of a provider and determine if they 
want to stay with their current provider or upgrade to a higher-
ranked provider [2]. In a world where increased cost sharing for 
medical care has increased the consumer’s ‘skin in the game’, 
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such a provider ranking system has the potential to be used 
by consumers and possibly to affect their health care cost and 
utilization.

Working with UHC, we obtained the provider quality and 
efficiency rankings posted on UHC’s web site since 2006. Using 
claims data from enrollees representing almost 4,000 covered 
lives in two firms where UHC was the sole provider of health 
insurance and a pre-post design, we can address two research 
questions:

1) Did patients switch to higher-quality and more-efficient 
doctors when the provider rankings became available?

2) What is the effect of switching on total expenditures, out-of-
pocket expenditures, and use of preventive services?

Addressing these questions identifies the likelihood that 
transparent provider quality and cost information will have 
a meaningful impact on the health care system of the United 
States.

Background on Transparent Health 
Data
The Internet has the potential to lower the costs of healthcare by 
distributing information to consumers. The Internet also provides 
a dynamic interactive medium where the consumer can seek 
specific information on a topic. With respect to health care, while 
the value of the internet for seeking health information has been 
documented by Baker et al. [3] little research has been published 
in the sixteen years since their article regarding consumer 
behavior towards price data and how they use it. It is unknown 
whether consumers understand the information they receive, 
gain knowledge as a consequence, and act from this knowledge. 
This lack of information is significant, as there are over 60 public 
state-based health care websites [4]. Furthermore, 111 of 
America’s 115 largest hospitals have price information on their 
internet websites [5]. Despite these sites being available to the 
public, Mehrotra et al. show that few people price shop for their 
healthcare, although Kullgren, Duey and Werner have found the 
sites to have the potential to lower costs for the consumer [6,7].

Health care costs have increased for decades. The recent 
promotion of transparency of health care cost and quality 
information by former Presidents Bush and Obama, as well 
as President Trump, was intended to provide information to 
consumers that would be difficult to obtain systematically and 
objectively. Provision of this information is the foundation of 
the consumer directed health plan (CDHP) initiative as well as 
the goal of developing a national health information technology 
infrastructure. To support the transparency initiatives, private 
and public insurers recently have developed and distributed 
tools to inform consumers about health care quality and cost. 
For example, Medicare’s Hospital Compare project disseminates 
Web-based hospital performance measures collected as part of 
its reimbursement incentive program.

One of the key technologies enabling provider transparency 
initiatives is provider profiling. Provider profiling technology 
is nearly thirty years old. Motivated by Wennberg’s and 

Gittlesohn’s finding of small-area variations in providers’ 
practice styles, [8] early use of the technology has been credited 
anecdotally with helping to make early physician-led managed 
care organizations solvent by the mid- to late-1980s. In 1992, 
a national conference of policy makers, academics and health 
plans agreed on the widespread use of the technology to contain 
health care costs [9]. Recent innovations and policy initiatives 
have reinvented provider profiling. The push for health care price 
and quality transparency is driving public and private insurers to 
use redesigned provider profiling tools. Metrics for measuring 
quality have been created by the National Committee for Quality 
Assurance [10] and the Agency for Healthcare Research and 
Quality [11]. In addition, pharmacy-based quality measures have 
been developed for pharmaco-economic studies. The eventual 
addition of clinical data from a national health information 
technology infrastructure will increase the quality of the tools 
even more.

UnitedHealthcare’s Provider Rating 
System
UHC was an early user of provider profiling and documented the 
value of the technology for improving quality of care in an early 
publication on these initiatives [12]. Today, these applications 
have evolved into a comprehensive provider rating system 
focused on primary care as well as specialty physicians. The goal 
of this system is to empower consumers and their physicians 
with information. The leaders of the initiative recognize that not 
all health care is the same and physicians may not know how they 
are doing compared with their peers. Furthermore, consumers 
want information but may not know how to get it, or how best 
to use it.

The provider rating system to be evaluated uses two dimensions 
of performance – quality and efficiency. Each dimension is 
represented by a star to consumers. One star denotes a high-
quality provider and two stars denote a high-quality and high-
efficiency provider. UHC was careful to not identify the high-
efficiency providers independent of the high-quality designation 
to avoid claims that consumers were being driven to low-cost 
providers with less than high quality. Thus, providers with no 
stars could also be low cost with average or low quality.

The quality and efficiency scores are created by a five-step 
process based on claims data available to UHC from all lines of 
their health insurance business:

• Twenty-four months of data are collected and analyzed on all 
physicians in the specialties eligible for designation.

• The quality screens are applied based on specialty and, where 
applicable, focus of care provision1.

• Only those physicians who meet/exceed the quality criteria are 
designated by a quality star and move on to the efficiency analysis.

1A focus of care provision can be a disease, specialty or treatment modality where sufficient 
evidence-based medicine metrics exist to assess quality of care. Also, note that quality is 
benchmarked to each specialty so exogenous events will not trigger changes in quality. For 
example, if a patient develops a condition that requires seeing a specialist such as a cardiac 
surgeon and cardiac surgeons as a class happen to have high quality, that event will not 
appear as a change in quality.
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among spouses and dependents can substantially reduce the 
size of a continuous cohort. From both firms, the cohort sample 
had 3,928 continuously enrolled subscribers, spouses, and 
dependents.

The demographics of our study sample are described in Table 1. 
Firm #1 has a slightly older population (34.1 years of age versus 
33.9) and a higher share of dependents (37.3% versus 29.5%). 
Firm #1 is also associated at baseline with a higher illness burden, 
as computed from claims data based on the Adjusted Clinical 
Group (ACG) system (Weiner et al 1991), and the presence of 
serious health events that could be catastrophic.

One of the critical variables for this analysis is the ‘provider 
portfolio index’ of quality and efficiency. This index is derived 
from UHC’s provider rating system. The concept of a portfolio 
index is like that of a person having a portfolio of different stocks 
and their associated rates of return. The portfolio index works 
in the following fashion. A patient will see different physicians, 
each with a different UHC provider rating. To get an aggregate 
measure of the quality of the patient’s providers, one needs a 
numeric score for each provider; then one weights that score by 
the extent of ‘exposure’ to a given provider, measured by either 
reimbursement or service contact with a physician. For example, 
if a patient sees two physicians where one has a quality rating 
of 3 and the other a rating of 1 (3 is the best score and 1 is the 
worst possible score), an average un-weighted portfolio score 
would be 2.0. However, if the patient saw the 1-rated physician 
for 90% of all expenditures and the 3-rated physician for 10% of 
all expenditures, the reimbursement-weighted portfolio score 
would be 1.2. If the percentages were reversed, the score would 
be 2.8. Thus, simply taking the average without accounting for 
exposure could lead to different results. An alternative and 
more traditional approach is to identify a usual source of care 
and then associate the provider rating score with that physician. 
A concern with this method is that patients can see an array of 
different providers with significant variation in their ratings, but 
the usual source of care approach assigns them to only one of 
these providers. The portfolio approach considers the effect of all 
providers with variation in efficiency and quality.

To use the portfolio approach, we needed a numeric system 
that would create the data for a weighted portfolio score. We 
transposed UHC’s provider star rating system in the following 
way:

• Episodes/procedures are analyzed for cost efficiency by 
benchmarking to market specialty averages and are case mix/
severity adjusted.

• Those who meet or are more efficient than market cost criteria 
are designated by two stars.

Once the data are synthesized, the ratings are made available to 
providers and consumers. Providers receive on-line performance 
reports with patient-level detail available for further exploration. 
A Medical Director is also available to discuss quality and 
efficiency improvement opportunities.

Study Data and Methods
Health care cost is the central measure to gauge the impact of 
UHC’s provider rating tool. To investigate the impact of provider 
ratings on cost, we completed a claims-based analysis using data 
from UHC. The unit of analysis was continuously enrolled health 
plan participants over two years (one year before and one year 
after the quality and efficiency ratings were released). Individuals 
were chosen based upon the deployment of the provider rating 
tool within a specific UHC geographic market. Currently, UHC 
has claims data available for over forty million subscribers in 
markets that span the United States. In most markets, UHC has 
approximately 20% (on average) of the eligible enrollees.

To answer our research questions, we used a pre-post design 
where we tracked the health care cost and utilization of a specific 
subscriber and dependents over the two-year period from 2005 
through 2006. The tool was not available to consumers in 2005, 
so this serves as the pre-tool base year. However, UHC collected 
information that enabled us to create provider rankings for 
2005 and thus to calculate a difference score described below. 
In 2006 the tool was introduced in selected markets, and it was 
introduced in more markets in 2007.

Data for our study came from two large employers with over 
8,000 covered lives where all the insurance contracts are 
managed by UnitedHealthcare. We had access to medical and 
pharmacy claims and enrollment data for two years: pre- and 
post-exposure to the provider ranking system.

2006 also was the year in which the two employers had ‘full 
replacement’ of their traditional PPO/POS health plans with 
CDHPs. Neither firm had prior experience with CDHPs. Firm #2 
adopted two CDHPs (a Health Reimbursement Arrangement 
(HRA) and a Health Savings Account (HSA)) in 2006, while Firm #1 
adopted only an HSA in 2006. Because exposure to the provider 
ranking system occurred simultaneously with full replacement, 
we cannot generalize the findings to employers that adopted the 
provider rankings but did not implement full replacement.

We selected employees who were enrolled in the employers’ 
health benefits programs for two continuous years. This provided 
us with a cohort to identify the effects of the provider rankings. 
Firm #1 had higher cohort retention with 61.6% of the first-year 
population also being in the second year. Firm #2 had a lower 
retention rate of 47.2%. These cohorts include not only the 
employees but their spouses and dependents. As a result, even if 
a firm has relatively low employee turnover, changes in coverage 

Variable Firm 1 Firm 2
Age (years) 34.118 33.928
Female=1, else Female=0 0.527 0.439
Baseline Illness Burden 3.406 2.472
Catastrophic Shock=1, else 0 0.268 0.234
Enrollee is subscriber=1, else 0 0.375 0.445
Enrollee is spouse=1, else 0 0.252 0.258
Enrollee is dependent=1, else 0 0.373 0.295
Observations (total=3,928) 2,464 1,464

Table 1 Study sample demographics.
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Value Situation – Star Rating; Proportion of MDs Ranked2:

1 No provider rating3; 89.4%,

2 Good quality rating only; 1.9%,

3 Good quality and efficiency ratings; 8.7%.

The rationale for placing quality over efficiency is the patient’s 
perspective. Given that most health care costs from a significant 
unplanned or discretionary procedure are borne by the insurer/
employer and not the patient, we assume patients would care 
more about quality than efficiency.

With a patient-level provider portfolio score, we can measure 
any changes in the patient’s portfolio score from the pre-ranking 
year to the post-ranking year. A reduction in the portfolio score 
might be due to lack of access or an overriding desire to maintain 
a relationship with a provider, regardless of quality or efficiency. 
If a patient stayed with the same provider there should be no 
change in the score unless that provider got worse. An increase in 
the portfolio score would indicate increased interest in physicians 
who practice with high quality and are efficient.

Our econometric method to answer question #1 is simply a 
nonlinear regression where we identify the factors associated 
with an improvement in the provider portfolio score. Specifically, 
the dependent measure equals 1 if the difference between the 
2006 physician portfolio score and the 2005 physician portfolio 
score is greater than 0. The dependent measure is 0 otherwise. 
Factors considered affecting the change in portfolio are age, 
gender, firm, contract holder status (employee, spouse, or 
dependent), baseline illness burden, and the catastrophic health 
shock variable4 .The provider portfolio rating was weighted based 
on total allowed expenditures which include those paid by the 
health plan and the consumer.

To examine the second research question, we test whether 
patients who upgraded their provider portfolios had statistically 
significant differences in health care spending and the use 
of preventive services. We used a difference-in-differences 
regression model to test the impact on cost of those who switched 
or remained with their physicians using methods similar to those 
used in prior CDHP empirical analyses [13,14].

We also used descriptive statistics to see the scale of the switching 
effect as well as the cost differences for patients who switched 
in a manner consistent with the star rating and with those who 
did not switch. Analytic files with cost as well as preventive care 
measures were constructed based on claims data provided by 
UHC. We used a set of preventive care measures developed in 
previous collaborative research with clinicians at the University 
of Pennsylvania [15].

2This proportion is based on the physician/patient combinations of our study population.
3No provider rating is associated with providers where there was insufficient data available for 
scoring or where a provider did not meet the criteria for a quality star.
4Overall illness burden is based on a count of Ambulatory Diagnostic Groups (ADGs) in the 
base year of observation and is derived from an algorithm described by Weiner et al. (Weiner 
J.P., Starfield, B.H., Steinwachs D.M., Mumford L.M., (1991). Development and Application of 
a Population-oriented Measure of Ambulatory Care Case-mix, Medical Care. 29(5), 452-72.). 
Catastrophic shock is a concurrent-year variable based on the presence of an ADG where the 
patient had a major acute care event, cancer diagnosis, injury or trauma.

Results
The first step in our empirical analysis was to generate the provider 
portfolio ratings. We weighted the portfolio ratings by three 
different patient and year-specific variables: the unique number 
of provider visits of a patient; the allowed charge amount for 
the patient; and the out-of-pocket expenditures of the patient. 
Table 2 provides the results of these ranking methodologies. 
The first set of variables in the table corresponds to the second-
year portfolio score by each of three methods used. Note that 
both firms have average scores above 1 (the lowest value). The 
second set of rows in Table 2 is the change between year 1 and 
year 2 in provider portfolio ratings. Note that the allowed charge-
weighted and visit-weighted portfolio scores decreased slightly 
for Firm #1. The last set of rows in the table is associated with 
the variable we use in our multivariate analysis: a 0/1 variable for 
whether a person’s provider portfolio improved from one year 
to the next. Although the out-of-pocket expenditure-weighing 
method is associated with the greatest improvement in portfolio 
rankings, we choose the median method in terms of impact – 
weighting by allowed charges.

The Year 2 portfolio scores are low (averaging around 1.5) due 
to the large number of physicians seen by the study population 
that were not ranked by UHC or did not have a quality rating or 
quality plus efficiency rating. These least-ranked physicians have 
a score of 1 as opposed to a score of 2 for physicians with one 
star for high quality or a score of 3 for physicians ranked for two 
stars on high quality and efficiency. The dominant score in the 
distribution of physician of MD scores listed above is 1.

In Table 3, we present the bivariate results associated with 
a change in provider portfolio ratings on expenditures and 
preventive care use. The two firms experienced a major change 
in benefit design with full replacement of PPO/POS plans by a 
CDHP(s). As noted above, we use the change in portfolio from 
an allowed charge weighting method to identify the impact of 
the ranking system at each firm5. In the case of Firm #1, total 
expenditures increased from $2,358 to $3,425 for patients with 

5We chose to weight by allowed charges because our interest is in the effect of the star system 
on resource use. This is best measured by allowed charges, some of which will be paid by the 
member and some by the plan.

Table 2 Provider portfolio rankings by weighting type.

 Average Values
Variables Firm 1 Firm 2
Year 2 Portfolio Score
Visit Weighted 1.648 1.476
Allowed Charges Weighted 1.556 1.446
Out-of-pocket $$ Weighted 1.237 1.029
Year 2 - Year 1 Portfolio Rating Delta
Visit Weigted -0.009 0.010
Allowed Charges Weighted -0.001 0.044
Out-of-pocket $$ Weighted 1.143 0.537
Positive Change in Score = 1, else 0
Visit Weigted 0.330 0.256
Allowed Charges Weighted 0.341 0.268
Out-of-pocket $$ Weighted 0.658 0.435
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a negative or neutral provider portfolio change, but decreased 
from $5,188 to $4,293 for those with a positive provider portfolio 
change. Similar patterns were observed in Firm #2, with increases 
from $1,984 to $2,091 for patients with a negative or neutral 
provider portfolio change and decreases from $4,157 to $3,124 
for those with a positive provider portfolio change. Patients with 
positive changes had higher baseline spending in both firms – 
an indication of the need to control for baseline illness burden 
and other factors that determine the level of spending across 
patients.

Out-of-pocket medical expenditures have different patterns 
compared with overall expenditures. Out-of-pocket spending 
increased for both types of patients in both firms. This is due, 
most likely, to the changes in the health plans in both firms in 
2006. Similar patterns were observed for consumer out-of-
pocket pharmacy spending.

With respect to preventive visits, patients in both firms with 
positive provider portfolio changes had fewer colonoscopies 
in year 2 than in year 1. Other changes in preventive visits and 
colonoscopies were not statistically significant.

The attributes associated with positive changes in provider 
portfolios are described in Table 4. Here we look at the results 
of three logistic regressions, each using a different weighting 
strategy for identifying a positive change in the provider portfolio. 
The middle set of results that is boxed represents the weighted 
by allowed charges strategy we use for this analysis. The table 
is useful to identify the attributes of patients associated with 
positive changes in provider portfolios. Across all methodologies 
we see a positive relationship with female gender. Age has a 
positive relationship for visits and allowed charge-weighted 
portfolio scores and a negative relationship with out-of-pocket 

expenditure-weighted portfolio scores. Those who are more 
ill, either due to a higher illness burden or a catastrophic 
medical event, have greater likelihood of improving their 
provider portfolio. In all weighting methodologies, spouses and 
dependents have less improvement in their provider portfolio 
than the insurance contract holder.

In Tables 5 through 7, we present two models of the effects of 
a positive change in provider portfolio on expenditure. Model 
1 uses a ‘dummy’ variable defined as 1 if there was a positive 
change in the patient’s provider portfolio between year 1 
and year 2, and 0 if there was not a positive change. Model 2 
includes an interaction term between the illness burden metric 
and the dummy variable indicating a positive change in provider 
portfolio. We used Mode1 2 to examine whether improvement 
in PPI may have different impacts for people who have low and 
high illness burdens. In Table 5, we examine the effect of the 
change in provider portfolio on the change in total spending. In 
model 1, the effect is largely negative and statistically significant, 
suggesting an overall cost savings from provider portfolio 
improvement. In model 2, the portfolio change variable is now 
positive and insignificant. However, the interaction of illness 
burden and provider portfolio change is negative and significant. 
This suggests patients with a greater illness burden have lower 
expenditures if they receive care from a set of providers where 
there was improvement in the provider portfolio. As expected, 
age and the presence of a catastrophic illness shock have 
statistically significant and positive effects on the change in total 
expenditures.

Tables 6 and 7 present the effect of a positive change in provider 
portfolio on the change in consumer out-of-pocket expenditures 
for medical care and pharmaceuticals, respectively. We find 

Provider Portfolio Negative or Neutral Change Provider Portfolio Positive Change 
Firm 1 Firm 2 Firm 1 Firm 2 
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 

Total Expenditures  $2,358  $3,425***  $1,984  $2,091  $5,188  $4,293*  $4,157  $3,124*

Consumer Medical Expenditures  $ 87  $344***  $259  $492***  $149  $455***  $583  $721**

Consumer Pharmacy Expenditures  $48  $238***  $144  $175*  $72  $385***  $311  $435***

Preventive Visits 0.29 0.29 0.12 0.19 0.445 0.474 0.247 0.258 
Colonoscopy Screenings 0.210 0.239 0.131 0.111 0.262 0.185** 0.256 0.118***

 Statistical Significance ***p ≤ 0.001, **p ≤ 0.01, *P ≤ 0.05

Table 3 Bivariate provider portfolio ratings changes with cost and preventive use.

Variables Provider Rating Portfolio Weighting Methodology
Visit All Allowed $$$ Out of Pocket $$
Coefficient Pr>ChiSq Coefficient Pr>ChiSq Coefficient Pr>ChiSq

Intercept -1.0408  <0.0001 -1.0016  <0.0001 0.3635 0.0011
Age (years) 0.0049 0.026 0.0038 0.0782 -0.0104  <0.0001
Female=1, else 0 0.0973 0.0298 0.0777 0.0825 0.1378 0.0014
Baseline Illness Count 0.0995  <0.0001 0.1056  <0.0001 0.1636  <0.0001
Catastrophic Shock=1, else 0 0.1836 0.0004 0.1237 0.0179 0.3412  <0.0001
Firm 2=1, else 0 -0.1221 0.009 -0.1161 0.0129 -0.5535  <0.0001
Enrollee is spouse=1, else 0 -0.0430 0.4221 -0.0252 0.6372 -0.0894 0.0994
Dependent enrollee=1, else 0 -0.2919 0.0014 -0.3106 0.0007 -0.6630  <0.0001

Table 4 Attributes associated with positive changes in provider portfolios.
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different impacts of the provider portfolio change on these two 
types of spending. For out-of-pocket medical expenditures, 
there is a negative impact from the portfolio change variable’s 
interaction with the patient’s illness burden in model 2. In 
model 1, the effect of provider portfolio improvement is also 
negative but not statistically significant at the p<0.05 level. The 
catastrophic shock variable is associated with the largest positive 
impact on the change in out-of-pocket medical expenditures.

For pharmaceutical services, the effect is quite different. In 
Table 7 there is a positive and significant effect of provider 
portfolio change in model 1. In model 2, the interaction of illness 
burden and change in provider portfolio is small and statistically 
insignificant. This suggests that for pharmaceutical services, 
there may be less value in changing to providers who have a 
higher star rating.

In Tables 8 and 9, we examine the effect of a change in provider 
portfolio on the change in use of preventive services. In Table 
8, the portfolio change variable shows a positive and significant 
relationship with the change in preventive visits, after accounting 
for age, gender and health status. However, for colonoscopy 
screening the result is quite different. As seen in Table 9, a positive 
change in provider portfolio is associated with a substantial 
decrease in colonoscopy screening and the result is statistically 
significant at the p<0.001 level.

We performed an additional analysis (not reported here) as a 
specification check on our main models. This analysis included 
an interaction of female and contract-holder status in the 
provider portfolio improvement models. We wanted to see this 
because the other results indicated that females were more 
likely than males and contract-holders more likely than spouses 
and dependents, to improve their provider portfolios. These 
relationships might not have been estimated accurately because 
females were less likely than males to be contract-holders (39.4% 
of females versus 42.7% of males). However, the interaction term 
was not significant, and it did not affect the sign or significance of 
any other variable.

Discussion
This analysis has two key findings. The answer to our first 
research question – who uses the provider rating system – is 
that older, sicker individuals and women are more likely to use 
the system. The second finding, addressing our second research 
question, is that the UHC provider rating system appears to have 
a negative impact on expenditures. The effect is found for total 
expenditures and out-of-pocket medical spending, but not for 
out-of-pocket pharmacy costs.

With respect to prevention, the story is more mixed. Overall 
preventive visits go up when the patient has an improved 

Change in Total Expenditures Model 1 Model 2
Coefficient Pr>|t| Coefficient Pr>|t|

Intercept 804.954 0.227 89.754 0.894
Age (years) 15.353 0.226 21.021 0.097
Female=1, else 0 192.379 0.458 121.538 0.638
Baseline Illness Burden -370.544  <0.0001 -176.619 0.005
Catastrophic Shock=1, else 0 3323.816  <0.0001 3293.081  <0.0001
Firm 2=1, else 0 -927.401 0.001 -874.774 0.001
Enrollee is spouse=1, else 0 593.991 0.065 540.374 0.092
Enrollee is dependent=1, else 0 -316.554 0.545 -155.532 0.766
Provider Portfolio improvement=1, else 0 -1593.317  <0.0001 709.520 0.145
Portfolio Change × Illness Burden   -642.657  <0.0001
Adjusted R-Square 0.047 0.055

Table 5 Impact of a positive change in provider portfolio on change in total expenditures.

Change in Consumer Out-of-Pocket Medical Expenditures Model 1 Model 2
Coefficient Pr>|t| Coefficient Pr>|t|

Intercept 362.619  <0.0001 323.352  <0.0001
Age (years) -1.612 0.112 -1.300 0.200
Female=1, else 0 64.858 0.002 60.968 0.003
Baseline Illness Burden -16.422 0.000 -5.774 0.253
Catastrophic Shock=1, else 0 353.670  <0.0001 351.982  <0.0001
Firm 2=1, else 0 -65.964 0.002 -63.075 0.003
Enrollee is spouse=1, else 0 -20.570 0.423 -23.513 0.359
Enrollee is dependent=1, else 0 -226.746  <0.0001 -217.905  <0.0001
Provider Portfolio improvement=1, else 0 -30.728 0.177 95.706 0.014
Portfolio Change × Illness Burden   -35.284  <0.0001
Adjusted R-Square 0.063 0.067

Table 6 Impact of a positive change in provider portfolio on change in OOP medical expenditure.
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provider portfolio. We do not see the same effect for colonoscopy 
procedures, however. While it is possible that the decline in 
colonoscopies could be due to switching to a less-expensive 
screening test, this type of switching should be similar among 
those who improved their provider portfolio scores and those 
who did not. Thus, the decline in colonoscopies is an unexpected 
and problematic finding that warrants further monitoring.

The study has several limitations. First, it is based on the provider 
ranking system implemented by one insurer, UnitedHealthcare, 
in one setting, full replacement of two firms’ traditional health 
plans with CDHPs. Other systems and settings could be associated 
with different results. For example, consumers might save less 
money from switching to cost-effective providers in settings 
where the financial rewards from switching are not as great. A 
further limitation of the study are factors we cannot observe that 
may affect patient use of information in care seeking. Specifically, 
we do not observe potential factors that could change patient 
care seeking behavior such as socio-economic status, income 
or education. As a modest control for such factors, the study 
populations are internally consistent to two moderately sized 
firms within specific geographic locations where education and 
income may be less variable.

We focused on a limited set of outcome variables in this 
analysis that were most critical for the initial deployment of the 
transparency tool. While we observe a reduction in total health 

Any Preventive Visits Coefficient Pr>ǀtǀ
Intercept 0.031 0.0385
Age(Years) 0.000 0.903
Female=1, else 0 0.006 0.667
Baseline Illness Burden -0.017 <.0001
Catastrophic Shock=1, else 0 0.007 0.666
Firm 2=1, else 0 -0.001 0.949
Enrollee is spouse=1, else 0 -0.006 0.735
Enrollee is dependent=1, else 0 0.010 0.727
Provider Portfolio improvement=1, else 0 0.050 0.001
Adjusted R- square 0.01  

Table 8 Impact of a Positive Change in Provider Portfolio on Change in 
Preventive Visits.

Change in Colonoscopy Screening Coefficient T-Stat Pr>|t|
Intercept 0.384 60.280 0.002
Age (years) -0.005 11.660 0.024
Female=1, else 0 -0.001 4.840 0.982
Baseline Illness Burden -0.019 43.850 0.001
Catastrophic Shock=1, else 0 -0.004 13.880 0.894
Firm 2=1, else 0 -0.074 -2.790 0.014
Enrollee is spouse=1, else 0 0.007 2.790 0.803
Provider Portfolio improvement=1, else 0 -0.112 10.730  <0.0001
Adjusted R-Square 0.029   

Table 9 Impact of a positive change in provider portfolio on change in 
colonoscopy screening.

expenditures, we are unable to ascertain whether that was more 
a function of changes in physician or hospital expenditures. Future 
analyses should examine additional variables such as specialty 
care visits as well as emergency room services. Outcome metrics 
such as process quality of care measures, e.g. HbA1c services 
for diabetics or 30 day hospital readmissions, will be valuable 
additions for future analyses.

Another important caveat is that we do not actually know if 
enrollees accessed the rating system. This is due to lack of a 
‘login’ feature to track those who saw the provider rankings 
and how much time they spent viewing certain providers. While 
this could be an opportunity for future research with a login 
feature, the one virtue of an untraceable system is that we 
have sufficient information to account for a potential selection 
effect of the patients. Although this bias could be present, we 
cannot observe the direction or occurrence and thus we account 
for it in our statistical methods. It must also be noted that a 
limitation is the age of the data in this study. Although the data 
are old study is old and the program has had major updates, 
this UnitedHealthcare program still provides a unique insight 
on provider ranking systems. Furthermore, the findings suggest 
positive value in recent transparency initiatives by the federal 
government [16,17] and Congress [18]. We hope to continue our 
research if these initiatives move forward with far larger sample 
sizes and better accounting for socioeconomic factors. The lack 

Table 7 Impact of a positive change in provider portfolio on change in drug OOP expenditure.
Change in Consumer Out-of-Pocket Pharmacy 
Expenditures
 Model 1 Model 2
 Coefficient T-Stat Pr > |t| Coefficient T-Stat Pr > |t|
Intercept 77.289 60.280 0.004 76.935 60.280 0.005
Age (years) 2.632 11.660     <.0001 2.634 11.660    <.0001
Female=1, else 0 22.760 4.840 0.030 22.725 4.840 0.031
Baseline Illness Burden 18.363 43.850     <.0001 18.459 43.850    <.0001
Catastrophic Shock=1, else 0 -19.260 13.880 0.128 -19.276 13.880 0.128
Firm 2=1, else 0 -152.306 -2.790     <.0001 -152.280 -2.790   <.0001
Enrollee is spouse=1, else 0 -27.280 2.790 0.036 -27.307 2.790 0.036
Enrollee is dependent=1, else 0 -55.067 -0.200 0.010 -54.987 -0.200 0.010
Provider Portfolio improvement=1, else 0 51.635 10.730   <.0001 52.776 10.730 0.008
Portfolio Change * Illness Burden  -8.000  -0.319 -8.000 0.944
Adjusted R-Square 0.134   0.134   



8

ARCHIVOS DE MEDICINA
ISSN 1698-9465

2019
Vol.5 No.1:3

Journal of Health & Medical Economics 
ISSN 2471-9927

This article is available in: http://health-medical-economics.imedpub.com/archive.php

of qualitative research on how and to what extent consumers 
use price data is also a limitation of this paper. This information is 
difficult to find as some studies have found that few people shop 
for healthcare prices [19].

The study has three significant policy implications. First, it provides 
evidence that consumers will likely care about provider-level 
comparative effectiveness information. Given the substantial 
investment in comparative effectiveness in the American 
Recovery and Reinvestment Act of 2009 that is targeted toward 
effectiveness information based on secondary data sources like 
claims, this study supports the federal expenditure.

The second implication is that if consumers can use administrative 
data for provider rankings, the future availability of clinical data 
through meaningful electronic medical records will enhance the 
value of transparency initiatives. The HITECH Act’s requirement 
for meaningful physician and hospital electronic record systems 
will promote the collection of clinical quality data such as HbA1c 
tests for diabetics and blood pressure for hypertensive patients. 
These data could be the basis for future provider ranking 
initiatives.

Third, state and federal initiatives to provide information 
on provider quality and efficiency are likely to have value. 
Furthermore, public Internet distribution of provider quality 
rankings similar to what United Healthcare used, as opposed to 
a proprietary system, will be easier to implement and based on 
our results, likely to have positive heath and financial impacts on 
consumers. These financial impacts have the potential to save 
$36 billion in overall healthcare spending [20].

Conclusion
We looked for the effect of provider quality and efficiency 
rankings on expenditures and use of preventive services. The 
value of this analysis is to show that consumers exhibit behavior 
that suggests they may use these rankings to engage in retail 
shopping for health care services. Other dependent variables can 
be used as well as more years of information and different benefit 
designs. Other insurers’ provider transparency systems could be 
examined and compared as well. Regarding policy implications, 
consumer driven advocates’ campaign for transparency appears 

to have merit. Although the results were quite early, they show 
promise and suggest that consumers can process additional 
information on price and quality to gain more value from their 
health insurance benefits. 
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