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nline tools like ZocDoc, HealthGrades, and Yelp have become popular among

people who search for digital information about physicians and hospitals.

Yelp, one of the most widely used platforms, allows patients to rate health-care
providers through a five-star rating system that can include narrative text reviews.
In 2015, Yelp partnered with ProPublica to publish average wait times, readmission rates,
and the quality of communication scores for more than 25,000 hospitals, nursing homes,
and dialysis clinics. (Yelp employs an algorithm to prevent fraudulent, duplicative, or
provider-generated reviews from influencing rating scores.)

According to some research, Yelp reviews correlate with Medicare surveys such as the Hospital Consumer As-
sessment of Healthcare Providers and Systems (HCAHPS). We don’t know, however, how accurate these reviews
are for identifying quality doctors and hospitals.

This paper examines whether there is a correlation between Yelp reviews of New York State hospitals and ob-
jective measures of hospital quality, including readmission to a hospital after a surgical procedure and mortal-
ity rates after hospital treatment for certain conditions (such as heart attacks) or procedures (such as stomach
surgery). We find that higher Yelp ratings are correlated with better-quality hospitals and that they provide a
useful, clear, and reliable tool for comparing the quality of different facilities as measured by potentially prevent-
able readmission rates, a widely accepted metric.

We do not argue that Yelp alone is, or can be, the only guide to quality hospitals. However, when people can
choose where they will obtain care—as do patients with traditional Medicare coverage for elective or planned
surgeries, or when consumers can choose among insurance options—Yelp ratings can provide a helpful guide.
Indeed, when patients seek out specialists for surgical or other hospital procedures, these specialists’ hospital
privileges could factor in their decisions, supplementing the more traditional system of referrals. This tool will
get even better at helping patients identify quality institutions and physicians as the number of Yelp’s hospital
and provider reviews increases.

New York State policymakers, private and public employers, and Yelp itself thus have a tremendous
opportunity to help consumers navigate the health-care system by considering the following
recommendations:

@ Help make Yelp scores more visible when consumers are making important decisions about health-care
coverage—for instance, when choosing among competing insurers’ hospital networks on New York State’s
health-insurance exchange.

@ Link objective, simple quality metrics onto the Yelp review page for hospitals to allow patients with specific
concerns to access more detailed information that would complement and better inform Yelp quality ratings.

@ Fund targeted “hackathons” that find ways to make Yelp and other social media reviews more accessible to high-
needs, vulnerable populations —including caregivers for the frail, elderly, non-English-speaking, or low-income
minority populations.

By disseminating neutral, clear signals about basic hospital quality, social media tools can also improve the
ability of higher-quality hospitals to compete to attract market share, leading to more lives saved and more costs
avoided for patients, taxpayers, and employers.


https://www.propublica.org/
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Introduction

undreds of thousands of New Yorkers in
H both employer-based and public-exchange

health plans are being asked not only to
make greater financial contributions to the cost
of their care but to wisely choose when and where
they access doctors and hospital-based care. A
potentially promising, low-cost tool for helping
patients make informed choices is social media
platforms that host consumer-generated reviews,
including ZocDoc, HealthGrades, and Yelp, one of
the most popular of such platforms.

The key question is whether consumer-generated reviews are
reliable indicators of physician or hospital quality. We have
tested the correlation between Yelp reviews of New York State
hospitals and objective measures of quality, including how often
patients are readmitted to a hospital after a surgical procedure
and mortality rates after hospital treatment for conditions (such
as heart attacks) or procedures (such as stomach surgery).

Our findings suggest that higher Yelp ratings are associated with
better-quality hospitals, using the metric of potentially prevent-
able patient readmissions. (The relationship of Yelp ratings to
mortality rates after hospital treatments is less clear, and we
discuss possible reasons why this is so below.) The upshot is
that Yelp ratings have the potential not only to empower pa-
tients with concise, reliable information about hospital perfor-
mance but to help redirect market share to higher-quality hos-
pitals, which would save lives and lower costs.
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Balancing choice and cost continues to be a conundrum
for health-care plans. When they are surveyed, Ameri-
cans consistently say that they want a wider array of in-
surance choices, including plans covering more benefits
or larger networks of doctors and hospitals.! Research,
however, has repeatedly identified wide variations in
provider cost and quality, even after adjusting for the
severity of a patient’s illness.? Medical errors have been
estimated to account for more than 200,000 American
deaths annually.? And some estimates conclude that
more than 30% of U.S. health-care spending may be on
care that does not improve health outcomes—represent-
ing hundreds of billions of dollars in wasted money.#

Insurers have responded by engaging consumers to
shop for value when they need care—driving them
toward lower-cost or higher-quality providers, includ-
ing narrow networks and tiered networks that offer
lower co-pays for patients who stay in network—and by
providing some measures of quality for physicians and/
or hospitals in their networks.

The rise of high-deductible health plans, for instance—
covering nearly one in three Americans in 20165—means
that consumers pay for an in-
creasing amount of care out
of pocket, providing another
reason to seek out low-cost,
high-quality options. Ameri-
ca’s Health Insurance Plans,
an industry trade group,
estimates that more than
600,000 New Yorkers were
enrolled in high-deductible
health plans (HDHPS) in 2015.°

Beyond deductibles, consumers who want more choice
will often have to pay more for it. On average, 63% of
all plans available on the Affordable Care Act’s (ACA)
public exchanges are “gatekeeper”-style health mainte-
nance organizations (HMOs) or exclusive provider orga-
nizations (EPOs), which limit coverage to preferred phy-
sician or hospital networks, with greater cost-sharing
for out-of-network providers. In some cases, patients
bear 100% of the costs if they go out of network.”

Employers are also experimenting with network designs
that funnel employees toward providers who deliver
high-quality services—determining quality by metrics
such as fewer hospital readmissions after cardiac
surgery or fewer ER visits for employees with chronic
conditions like diabetes. Readmissions have been iden-

FINDING RELIABLE, EASY-TO-UNDERSTAND
INFORMATION ABOUT QUALITY IS A

SIGNIFICANT CHALLENGE
FOR MOST PEOPLE

tified as an important signal of hospital quality. MedPAC
(the Medical Payment Advisory Commission) estimates
that 17%—20% of Medicare patients discharged from a
hospital were readmitted within 30 days,® and research
has found that as many as 76% of these readmissions
could be prevented by better hospital coordination and
planning.°

Nearly 40% of large employers (5,000+ employees)
offer these tiered or “high-performance” plans, a figure
that is expected to rise if the ACA’s tax on high-cost
health plans is not repealed.”® High-performance net-
works usually come with little or no cost-sharing and
include incentives for providers who meet performance
benchmarks. The Employee Benefit Research Institute
also reports a sharp growth in New York in narrow net-
works, especially among small employers."

In short, consumers continue to have choices among
competing providers but are increasingly having to
balance cost versus provider quality. But finding reli-
able, easy-to-understand information about provider
quality is a significant challenge for most people.

Insurers and other third parties (including the federal
and state governments) have developed tools that
offer patients some measures of quality and cost. The
problem is that they are not consumer-friendly: each of
these tools requires patients
to sort through a dizzying
array of provider choices, in-
cluding doctors, urgent-care
centers, and hospitals, each
with potentially different
health risks, benefits, and
cost implications for pa-
tients and payers. In addi-
tion, quality metrics, such as
30-day readmission rates or various process measures,
only add to the complexity and may generate confusion
for patients.*

If patients cannot easily find trusted and accurate infor-
mation about provider quality, they are likely to become
overwhelmed or confused by the options and will con-
tinue to seek out providers based on anecdotes or brand
recognition because they can’t separate low- from
high-quality options. New Yorkers will continue to pay
for low-quality care that leads to excess spending, poor
health outcomes, and perhaps even needless deaths.
High-quality providers without a well-known brand
name will struggle to gain market share, compared with
lower-quality or more expensive options.

However, if social media platforms are reliable (if they
reflect objective information about hospital and pro-



vider quality), policymakers can incorporate them into
sites where consumers have to make important deci-
sions about care—for instance, when purchasing cov-
erage through New York’s health-insurance exchange.
Policymakers could include Yelp reviews of insurers’
in-network hospitals, providing an important and easily
understood signal of network quality.

Even patients in fully subsidized plans like Medicaid
could benefit from these ubiquitous tools. While they
get care at little or no cost, they still face decisions about
where to seek the care that will give them or their loved
ones the best chance of a good outcome, the shortest
wait in an emergency room, culturally appropriate care,
and the smallest chance of a negative outcome such as
a hospital-acquired infection, readmission, or complica-
tions from surgery.

Skepticism about consumerism in health care dates
back at least to Kenneth Arrow’s seminal 1963 essay,
“Uncertainty and the Welfare Economics of Medical
Care.”3 Arrow identified five ways in which health care
seemed to diverge fundamentally from other markets,
but perhaps his most significant critique was of the “in-
formation asymmetries” that he articulated between
the consumers of health care (patients) and the provid-
ers of health care (physicians).

Arrow noted that doctors, thanks to their highly spe-
cialized, expensive, and time-consuming training,
simply knew much more about the care required by a
patient with a given condition, including the relative
effectiveness of various treatment options. Given these
inherent advantages, patients were bound to defer
to the judgments of their physicians. Complicating
matters still further, providers in a fee-for-service en-
vironment (as was the case when Arrow was writing,
and as is still largely the case today) have a financial in-
centive to recommend more expensive or more inten-
sive services that may be more profitable. The checks
on price that consumer choice and producer competi-
tion generate in other markets are missing, or largely
missing, in health care.

Today, the challenges that Arrow identified remain,
but the availability of new, easily accessible web-

based technologies allows essentially cost-free access
to rapidly updated information on health-care condi-
tions, treatment options, and provider quality.

The federal government, for instance, is making a
concerted effort to make more provider performance
available to consumers through its “Star Ratings”
(easily accessible online) for various facilities, includ-
ing hospitals, nursing homes, and dialysis centers. In
2015, Congress passed legislation to reform Medicare
physician payments and create new value-based reim-
bursement tools that tie payments explicitly to quality
measures or to participation in a non-fee-for-service
program (like an Accountable Care Organization).

While many of these transparency tools are not yet
widely used and contain information that is not easily
digestible to consumers, they do represent a sea change
from the conditions that existed when Arrow wrote
and a resource for developing more objective quality
ratings.

Health economists have also developed a more nuanced
understanding of the role of competition and patient
choice in health-care markets, especially as it relates
to hospital consolidation and pricing. There is a con-
sensus in the economics literature that hospital com-
petition in less consolidated markets not only helps
keep price increases in check but can raise the quality
of care delivered to patients for at least some selected
conditions.

Research has found that, in Britain’s National Health
Service, giving patients a choice among competing
publicly financed hospitals led to improved patient out-
comes for heart attacks.* Two large literature reviews's
found that, in general, patients in less concentrated
hospital markets had lower mortality rates for a variety
of conditions.

Competition in other markets helps shift market
share over time from low-quality (and/or less effi-
cient) producers to higher-quality ones. This means
that the quality for a given price increases across the
market, and less efficient providers exit the market
entirely. For instance, Toyota’s ability to deliver ex-
ceptionally high-quality cars at competitive prices
forced domestic U.S. car makers to retool their manu-
facturing plants to compete on both price and quality.
Indeed, the inflation-adjusted price of a new car has
barely budged since the mid-1990s.'® But today’s ve-
hicles come standard with features—power windows,
smartphone connectivity, touch-screen displays—that
simply didn’t exist or were available only in luxury ve-
hicles in the 1990s.
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If information asymmetries truly dominated the hos-
pital market, we shouldn’t see higher-quality hospitals
gain market share over time. But a 2016 study by MIT
and Harvard researchers of Medicare data for heart
attacks, congestive heart failure, pneumonia, and knee
and hip replacements found that competition played a
large role in shifting hospital market share and even
improving health outcomes.”” Using clinical outcomes,
process measures, and patient surveys, this study
(published in the American Economic Review) found
“robust evidence that higher performing hospitals—as
defined either by the health outcome-based measures
or the process of care measures—tend to have greater
market share (i.e., more Medicare patients) at a point
in time, and experience more growth in market share
over time.”

The correlation between hospitals and quality was
highest for transfers from one hospital to another,
compared with admissions from the emergency room.
In short, according to this study, when patients and
physicians had a choice about where to seek treatment,
they transferred to a higher-quality hospital, suggest-
ing an important role for consumer demand (“either
by patients or by their surrogates”) in driving market
share to higher-quality hospitals. In fact, the trend
toward higher-quality hospitals was responsible for as
much as 25% of the decline in heart-attack mortality
from 1996 to 2008. Heart failure and pneumonia also
saw declines, although not as large.

The findings of this study are an encouraging signal
that health-care consumerism can help drive patients
toward better-quality providers even in traditional fee-
for-service Medicare, where patients have virtually un-
limited choice of hospitals and little financial skin in
the game (thanks to Medigap supplemental insurance
plans that offer broad coverage of cost-sharing in the
Medicare program). Still, the information on hospital
or provider quality collected by government agencies
may have serious drawbacks, from a consumer per-
spective. It may be difficult to find or access, be exces-
sively technical and be collected only after significant
time lags, or not be directly relevant to the particular
needs or interests of the patient.

Social media and the wisdom of the crowds that it
implies—the aggregation of growing numbers of patient

experiences in real time—may be able to reduce rating
confusion and increase the use of rating scores without
sacrificing significant reliability. In fact, as more con-
sumers use social media platforms and comment on
them, they create a real-time feedback loop on consum-
ers’ health-care experiences with physicians and hospi-
tals that is likely to improve over time. Already, sites
like Yelp are becoming the go-to tools that consumers
use to choose one doctor or facility over another.

Surveys suggest that 75% of Americans with internet
access searched for medical information online in 2012.
These people are increasingly turning to social media,
as well. Some 16% have had online interactions with
other patients presenting with the same health condi-
tions, and about 25% have read or watched someone
else’s experience about health issues.*®

What we don’t know is how accurate these reviews are
in terms of identifying quality doctors and hospitals.
Is it possible to obtain reliable information on social
media about whether a physician or hospital is high-
quality or not? Even well-structured surveys of patient
experience—like the Hospital Consumer Assessment
of Healthcare Providers and Systems (HCAHPS)—
have an uneasy relationship with outcomes. Prior
research has found some relationship in this survey
between patient satisfaction and objectively measured
health outcomes—namely, lower mortality—but not
with others.”® Indeed, scores in one domain of the
survey have been associated with an increased risk of
readmission.?® These somewhat paradoxical results
suggest that evaluating widely used social media tools—
which rely on a single composite rating generated from
the experiences of many different consumers—is a
priority. This evaluation is our next step.

Reviews on social media typically track one encounter
and lack a full provider and patient context. Still, they
arguably compare favorably to the pre-Internet status
quo, where consumers relied on word of mouth from a
small network of friends or family members to choose
a doctor or hospital. Online health-care tools to eval-
uate doctors and hospitals have proliferated in recent
years, but many, like the Leapfrog Group’s Hospital
Safety Grade and Medicare’s Hospital Compare, don’t
appear to be highly trafficked, compared with social
media options. Castlight Health’s cost- and quali-
ty-transparency products are more comprehensive but
are tailored to the needs of specific employers and are
available only to those who have insurance through an
employer.

Insurers rate providers individually, but the methodol-
ogies behind these ratings vary across insurance com-
panies, are not easily understood by consumers, and


https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/hospitalqualityinits/hospitalhcahps.html
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/hospitalqualityinits/hospitalhcahps.html
http://www.hospitalsafetygrade.org/
http://www.hospitalsafetygrade.org/
https://www.medicare.gov/hospitalcompare/search.html

often lack subjective information that is important to
consumers, such as assessments of physicians’ bedside
manner or the comfort of facilities.

Other tools, including the Health Care Cost Institute’s
Guroo, FAIR Health’s NY Host, and Consumers
Union’s cost estimator, promise to significantly
broaden consumer access to vital information about
the price and quality of health services in New York
but face similar challenges in terms of accessibility.
Clearly, widely trafficked social media tools like Yelp
can complement these objective quality efforts in
terms of access and usability.

We focus on Yelp because of its size. Yelp has more
than 140 million unique monthly visitors. It is famous
for reviews of local businesses and restaurants, but
Yelp also allows patients to rate hospitals, nursing
homes, and dialysis clinics, based on its five-star rating
system, along with a written narrative that reflects the
user experience. Yelp teamed up with ProPublica in
2015 to publish government-collected data on average
wait time, readmission rates, and quality of commu-
nication from 4,600 hospitals, 15,000 nursing homes,
and 6,300 dialysis clinics.? It includes an algorithm to
prevent fraudulent, duplicative, or provider-generated
reviews from influencing rating scores.

To date, only a few studies have attempted to compare
Yelp’s provider reviews with other rating systems. In
2013, a study in BMJ (British Medical Journal) Quality
and Safety attempted to compare Yelp hospital ratings
with hospitals’ overall score on Medicare’s HCAHPS
survey, individual HCAHPS scores for measures like
pain control, and a limited data set on objective out-
comes, including hospital mortality and 30-day read-
mission rates. It found that Yelp and HCAHPS scores
were correlated, with higher Yelp scores indicating
higher HCAHPS scores. The percentage of high ratings
on Yelp and HCAHPS was significantly correlated with
lower mortality for heart attacks, pneumonia, and hos-
pital readmissions. The study concluded that “rater ex-
periences for Yelp and HCAHPS may be similar, and
that consumers posting ratings on Yelp may observe
aspects of care related to important patient out-
comes.”*?

An April 2016 study in Health Affairs also compared
Yelp reviews with HCAHPS. It found that overall hos-
pital ratings were strongly correlated across HCAHPS
and Yelp (conditional on at least three Yelp hospital
ratings, compared with five in the earlier study). By ana-

lyzing the narrative reviews included with Yelp ratings,
this study also found that Yelp covered far more areas
of interest to patients than HCAHPS while covering
most (seven out of 11) of HCAHPS domains. These in-
cluded the cost of hospital visits, insurance and billing,
additional testing, facilities, nursing quality, care of
family members, staff quality, quality of technical care,
and specific types of medical care. HCAHPS suffered
from significant lag times between surveys and low
rates of utilization. Yelp reviews were written “in real
time and often written by patients for patients” and
“perceptions of what matters most to them can change
over time.”? Yelp reviews also capture the opinions of
caregivers, which may be particularly salient in cases
where patients are frail, elderly, or unable to complete
a survey or adequately advocate for themselves.

Writing in the New York Times, Aaron E. Carroll, a
physician and health-policy researcher, concluded that
research on Yelp and hospital choice showed that “pa-
tients reward quality on their own—when they can. We
might just need to make it easier for more of them to
do so0.”

While both studies addressed the consistency of pa-
tients’ perception of quality across Yelp and HCAHPS,
and even identified additional domains of interest, they
were limited. The 2013 study, for example, focused
on objective outcomes but included only one year
of outcome data. Moreover, the outcome data were
limited to Medicare patients, who may be less likely to
review hospitals on a social media platform.

Our comparison of Yelp ratings with objective mea-
sures of hospital quality used several sources to con-
struct an analytic sample and limited the analysis to
New York State. Hospital-level outcomes and some
of our control variables came from New York State’s
Statewide Planning and Research Cooperative System
(SPARCS) database. (Other controls came from the
American Hospital Association Annual Survey.)
SPARCS’s administrative database contains all inpa-
tient discharges from all facilities, including hospitals
and nursing homes, in New York State. Our sample
encompassed acute-care hospitals in New York State
from 2009 through 2014. Children’s and women’s hos-
pitals, rehabs, and other facilities were excluded.

Our outcome variables, sourced from the SPARCS da-
tabase, included three measures of hospital quality


https://fairhealthconsumer.org/resources.php?id=87&terms=new-york-healthcare-online-shopping-tool-ny-host%E2%80%8B
https://www.health.ny.gov/statistics/sparcs/
https://www.health.ny.gov/statistics/sparcs/
https://www.ahadataviewer.com/additional-data-products/AHA-Survey/
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risk-adjusted for differences in various patient char-
acteristics: potentially preventable readmission (PPR)
rates, mortality for selected conditions, and mortality
for selected procedures. The latter two of these mea-
sures have been endorsed by the respected National
Quality Forum and represent a set of useful, relevant
measures of hospital quality, and the first is widely used
as another barometer of hospital quality.>s All three
measures were obtained from data sets created by the
New York State Department of Health (NYSDOH) from
the SPARCS database. (The Appendix to this report has
a more detailed discussion of these measures.)

Measures of readmission are particularly useful because
experts have widely agreed that many readmissions
are preventable, costly, and associated with worse out-
comes for patients. The PPR measure attempts to iden-
tify which readmissions are preventable (versus those
that aren’t, or are necessary) and is calculated by 3M
Health Information Systems for the NYSDOH.

We also used SPARCS data to identify several hospital-
level characteristics that are likely to be associated
with the quality measures that we are examining.
The measures we use are risk-adjusted at the patient
level—that is, they are adjusted for various patient
characteristics that may influence clinical outcomes. We
also add controls for the racial makeup of each hospital’s
patients, thehospital’sshare of Medicaid patients,and the
hospital’s share of surgical
patients. A larger share
of low-income Medicaid
patients, who may have

greater health challenges FOR COMPARING THE QUALITY, AS MEASURED
than ~ more affluent BY RISK-ADJUSTED, POTENTIALLY PREVENTABLE
populatlpns’, may make READMISSIONS (PPR), OF DIFFERENT HOSPITALS
a hospital’s performance

look worse than it is in

reality. (Medicare’s Hospital

Readmission Reduction Program will soon begin
factoring into account socioeconomic status.) Similarly,
a hospital with surgical admissions making up a large
share of total discharges may mean higher patient
complexity, which would result in worse (unadjusted)
outcomes on average. These additional controls allow us
to account for the effects of socioeconomic status, race,
and patient severity at the hospital level, all of which can
influence patients’ clinical outcomes.

We obtained additional hospital-level characteristics
for a subset of our data from the American Hospital
Association (AHA) 2014 Survey. From AHA, we
collected data on whether the hospital is part of a
health system, its size (by the number of beds), and
its resident-to-bed ratio.

YELP RATINGS ARE USEFUL AND RELIABLE

Lastly, we obtained yearly average reviews of New
York State hospitals from Yelp (over the same sample
period). Our sample was restricted to “trusted ratings,”
which have been vetted by Yelp’s algorithm for identi-
fying duplicate or possibly fraudulent reviews.

We were not able to obtain Yelp ratings or AHA data
for the full universe of New York State hospitals.
Our sample of SPARCS facilities varied slightly each
year—137 in 2009 and 2010, 139 in 2011, and 138 for
the remaining years. Our final sample across all years
included Yelp ratings for 52.7% of these facilities (436
facility-year observations in total). Incorporating AHA
data brought our sample down to 45.2% of the SPARCS
data (374 facility-year observations). For additional in-
formation on methodology and the graphic representa-
tion of the study’s results, see the Appendix.

The results of our analysis suggest that Yelp ratings are
useful and reliable, on their own, for comparing the
quality, as measured by risk-adjusted, potentially pre-
ventable readmissions (PPR), of different hospitals. In
both contemporaneous (same year) and lagged models
(prior year’s rating), the correlation as measured by the
R-squared is close to 0.2 for this measure between hos-
pitals—which suggests that
within a given year, the Yelp
rating helps explain roughly
one-fifth of the variation in
PPR between hospitals. Ad-
ditionally, the Yelp rating
has statistical significance,
and its coefficient is di-
rectionally what we might
expect.

Simply put, a lower PPR—which signifies a high-
er-quality hospital—is associated with a higher Yelp
rating. Thus, if patients were to use the Yelp rating to
try to identify higher-quality hospitals, it’s likely that
they would be sent in the right direction and would
probably benefit from higher-quality care.

PPR is not the only measure of hospital quality in our
study, or elsewhere. The predictive power of the Yelp
rating for mortality (mortality for a set of procedures,
or patients’ conditions) is low—that is, the Yelp rating
explains relatively little variation in hospital outcomes.
Paradoxically, hospitals in a given year with slightly
higher Yelp ratings appear to have slightly higher mor-
tality rates for procedures. It isn’t clear why this is the
case, though the smaller variation in mortality for con-


http://www.qualityforum.org/Home.aspx
http://www.qualityforum.org/Home.aspx
https://www.cms.gov/medicare/medicare-fee-for-service-payment/acuteinpatientpps/readmissions-reduction-program.html
https://www.cms.gov/medicare/medicare-fee-for-service-payment/acuteinpatientpps/readmissions-reduction-program.html

ditions and procedures, compared with PPR, may be
one explanation.

When we controlled for the share of Medicaid patients
and surgeries at the hospital level, however, the Yelp
rating loses statistical significance even for PPR,
while the overall explanatory power of the model
increased. The controls that we selected may capture
more variation in PPR than the Yelp rating does and
also tend to contain similar “information” about a
hospital’s outcomes.

This finding about Yelp ratings compared with our
controls does not mean that the Yelp rating isn’t a
useful measure for consumers looking to assess hos-
pital quality. Indeed, Yelp ratings do have explanatory
power on their own. But patients or researchers who
want to explore hospital performance more closely will
find that the hospital characteristics that we control
for (in addition to the patient-level adjustments) are
better tools for explaining hospital performance on
our chosen outcomes. The limitation is that the typical
patient will not be able to parse (or even access) the
characteristics that we’ve controlled for. Yelp ratings,
on the other hand, offer a single, easily understood
measure that correlated well with hospital quality—
and also contain other information of interest to pro-
spective patients not captured by other surveys—and
thus represent a very useful search tool for patients.

Yelp scores for health care are relatively new. The low
sample size of Yelp ratings in earlier years (closer to
the tool’s launch) may also contribute to the relative
weakness of Yelp ratings as a predictor of quality, com-
pared with our chosen controls. The number of hospi-
tals with Yelp ratings and the number of Yelp ratings at
each hospital are likely to increase in the coming years,
and social media tools will likely continue to evolve
among patients as well as providers. These develop-
ments suggest that future research would be useful to
understand whether Yelp ratings become even more
useful predictors of hospital quality over time.

A patient’s ability to choose a hospital may be con-
strained in ways that blunt the ability of social media
tools to direct him toward the best institutions. Insur-
ers are increasingly tightening their hospital networks
(for instance, in HMOs or through tiered networks), in
order to negotiate lower reimbursement rates in return
for greater volume at preferred institutions. Hospitals

and hospital systems, in turn, are increasingly pur-
chasing physician groups, to capture additional refer-
rals and gain bargaining power against insurers. After
hospitals acquire these groups, physicians may have
admitting or referral privileges only at a single hospital
(or hospital system), limiting patient choice.

These trends may narrow, but not eliminate, the im-
portance of competition and choice among hospital
facilities. Or they may widen the importance of com-
petition. Patients will still have an opportunity to
choose among insurer networks, particularly on public
or private exchanges, and among specialists with dif-
ferent admitting privileges. An increased focus on the
high costs and poor performance attributed to hospi-
tal consolidation may give more affordable community
hospitals an edge in pricing in insurer negotiations—
provided they can effectively document their quality.
New tools like reference pricing, where an insurer sets
a single price for a procedure for hospitals that agree to
accept bundled reimbursement, can provide a baseline
for competition among hospitals, potentially opening
networks rather than narrowing them. And as patient
satisfaction is increasingly tied to reimbursement
measures through Medicare, the importance of social
media tools as feedback loops will become more critical
to hospitals as well.

Health-care providers have expressed serious reser-
vations about hospital quality ratings as inconsistent
across the platforms that provide the ratings, and as
not properly accounting for the sickness or frailty of
patient populations. Providers also express concerns
that customer satisfaction surveys don’t capture di-
mensions of care that reflect clinical or objective quality
metrics, especially for hospitals that serve vulnerable
populations.2¢

Based on our research into New York State hospitals
and Yelp scores, along with earlier studies that explore
correlations with HCAHPS and Yelp, we believe that
those concerns are largely unfounded. Yelp scores are,
in fact, good composite measures of hospital quality.
Other metrics may explain more of the variation in
hospital quality, but they are metrics that most patients
are unlikely to seek out or to be able to understand.
Given that Yelp ratings correlate with risk-adjust-
ed measures, our research suggests that the baseline
correlation is not simply an effect of healthier patients
selecting into hospitals, or healthier patients writing
reviews on Yelp.
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The chief weakness of Yelp reviews may be that they
are relatively new. As the number of reviews in New
York State increases, the scores may become stronger
predictors of hospital quality. Accordingly, here are
three recommendations to consider:

1. Help make Yelp scores more visible. Insurers on
New York State’s health-insurance exchange are re-
quired to list up-to-date provider directories. Yelp
hospital ratings can be included with these directo-
ries, helping consumers determine not only if their
preferred hospitals are in-network but if they are of
high quality. The ratings
could also help reassure
consumers that plans
with narrower networks
(or networks of com-
munity hospitals) are of
equal quality as—or even
of higher quality than—
more expensive plans
with larger networks.

2. Regulators should discuss with Yelp (and possibly
other social media platforms) the ability to link
simple quality metrics from SPARCS or other data
sets for common procedures and conditions onto
the Yelp review page for hospitals. Linkage would let
patients get more detailed information that would
complement and better inform Yelp quality ratings.
While Yelp would retain a clear and concise star
rating, consumers could easily access other data sets
from the facilities’ main Yelp page. The California
Healthcare Foundation and Yelp are currently ex-
ploring a similar effort.?”

IN THE LONG RUN, YELP'S HEALTH-CARE
RATINGS ARE APT TO BECOME AN EVEN MORE

VALUABLE RESEARCH TOOL

THAN THEY ARE AT PRESENT

3. Consider funding targeted “hackathons” that find
ways to make Yelp and other social media reviews
more accessible to high-needs, vulnerable popu-
lations—including caregivers for the frail, elderly,
non-English-speaking, and low-income minority
populations. These hackathons could become part
of New York’s E-health Collaborative. The collabo-
rative already contains a digital accelerator, which
helps health-tech companies hone their business
models and connect with potential customers. Apps,
translation software, or even the ability for peer-
to-peer communications with patient navigators—

trusted Yelp reviewers who
are culturally competent—
are all ideas that could be
explored through an accel-
erator and then launched
through for-profit or non-
profit services.

In the long run, Yelp’s
health-care ratings are apt to become an even more
valuable research tool than they are at present. They can
assist other efforts to develop more innovative payment
models that better align payment with quality and drive
consumers to more efficient providers. Policymakers
should remember that signals generated by services like
Yelp remain most valuable when they are independent
and user-generated. Regulation is apt to strip these tools
of the agility that makes them valuable to patients—and
to reformers who care about the triple aim of delivering
better care at lower cost to more New York residents.
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The Study’s Methodology

We ran a series of random-effect linear regression
models to account for between- and within-hospital
variation in outcomes and Yelp ratings. Errors were
clustered at the facility level. Our models included year
fixed effects as well as a set of controls to account for
plausible, observable confounders. The primary pre-
dictor of interest was the contemporaneous and lagged
average annual Yelp rating for each hospital. We exam-
ined the coefficient on and significance of Yelp ratings,
as well as the R-squared from each model.

We further restricted the analysis to facilities with at
least two Yelp reviews. This restriction reduced the
sample size to 374 observations for contemporaneous
models and 315 for lagged models. Adding AHA con-
trols to the model reduced the sample further to 330
and 278 observations, respectively.

Outcome Measures

We used three separate measures of hospital-level out-
comes derived from the SPARCS database. The first,
potentially preventable readmissions (PPR), attempts
to measure readmissions to the hospital within 30 days
of discharge that might have been preventable.

This measure is calculated by first excluding some ad-
missions, including those for metastatic malignancies,
trauma, burns, some obstetric admissions and new-
borns, patients who left against medical advice, as well
as transfers. The remaining admissions are considered
“index” admissions, and “PPR chains” are calculat-

Mean Number of Yelp Ratings per
Hospital Year
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ed based on the number of PPRs following the initial
admission. The number of PPR chains is then divided
by the number of “at risk” admissions. To obtain a
risk-adjusted measure, a separate expected PPR rate is
calculated using a model that controls for various pa-
tient-level characteristics, including age, mental health
status, and diagnosis. The risk-adjusted PPR is calcu-
lated by dividing the observed rate by the expected rate
(higher is worse, lower is better) and multiplying by
the statewide observed PPR rate.=?

The other two measures of hospital-level outcomes
were mortality for a select group of procedures and
conditions. For procedures, these include eight mea-
sures of mortality for the following procedures: esoph-
ageal resection, pancreatic resection, abdominal aortic
aneurysm repair, coronary artery bypass graft, crani-
otomy, hip replacement, percutaneous coronary inter-
vention, and carotid endarterectomy.2

For conditions, these include six measures: acute
myocardial infarction, heart failure, acute stroke,
gastrointestinal hemorrhage, pneumonia, and hip
fracture.3° All measures are risk-adjusted for patient-
level characteristics, and the final measure is a ratio of
observed-to-expected rates, where expected rates are
calculated using a similar statistical model to the one
described above. All three measures were obtained
directly from SPARCS data, calculated by the NYSDOH
and 3M (for risk-adjusted PPR).

Risk-Adjusted Potentially Preventable
Readmissions (PPR)

10 7

2009 2010 2011 2012 2013 2014

Source: Authors’ tabulations from SPARCS data
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Summary of Control Variables

Summary of Control Variables

Average Yelp Rating 2.70
Medicaid Share 23%
Black Share 17%
Surgical Share 22%
Resident—Bed Ratio 19%

Member of a Hospital System? Average Yelp Rating

No

2.824257

Yes

2.685378

Bed Size Average Yelp Rating

<=99 2.915727
100-499 2.729651
500+ 2.71289

Source: Authors’ calculations from Yelp, SPARCS, and AHA data
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Lagged Model Results

Risk-Adjusted PPR
Lagged Rating
Year Controls
Medicaid Share
Black Share
Surgical Share
Health System
Resident-Bed Ratio
100-499 Beds
500+ Beds

N

R2 Between

R2 Within

R2 Overall

Procedure Mortality
Lagged Rating

Year Controls
Medicaid Share
Black Share
Surgical Share
Health System
Resident-Bed Ratio
100-499 Beds
500+ Beds

N

R2 Between

R2 Within

R2 Overall

Condition Mortality
Lagged Rating

Year Controls
Medicaid Share
Black Share
Surgical Share
Health System
Resident-Bed Ratio
100-499 Beds
500+ Beds

N

R2 Between

R2 Within

R2 Overall

Model 1 Model 2 Model 3 Model 4
-0.109 -0.128** -0.0548* -0.0447
X X X
0.0842 -0.0566
1.034** 1.022**
-1.743* -2.234*
-0.114
0.664***
-0.280
-0.346
315 315 315 278
0.198 0.322 0.451 0.495
0.0141 0.447 0.462 0.480
0.0279 0.366 0.464 0.492
Model 1 Model 2 Model 3 Model 4
-0.00957** -0.00667* -0.00333 -0.00245
X X X
0.0914*** 0.111***
-0.00792 -0.0230
-0.0778*** -0.0816**
-0.0122
-0.0429
-0.0111
0.00281
315 315 315 278
0.0686 0.114 0.211 0.255
0.00999 0.147 0.144 0.135
0.0552 0.108 0.205 0.254
Model 1 Model 2 Model 3 Model 4
-0.0223** -0.0166 -0.0153 -0.0122
X X X
-0.153 -0.130
-0.0209 -0.0550
-0.319 -0.365
-0.147
-0.0622
-0.0133
-0.0312
315 315 315 278
0.0152 0.00163 0.0875 0.110
0.0276 0.192 0.181 0.181
0.00000538 0.0331 0.0853 0.121

*p<0.10 | ** p<0.05 | *** p<0.01




Contemporaneous Model Results

Risk-Adjusted PPR
Yelp Rating

Year Controls
Medicaid Share
Black Share
Surgical Share
Health System
Resident-Bed Ratio
100-499 Beds
500+ Beds

N

R2 between

R2 within

R2 overall

Procedure Mortality
Yelp Rating

Year Controls
Medicaid Share
Black Share
Surgical Share
Health System
Resident-Bed Ratio
100-499 Beds
500+ Beds

N

R2 Between

R2 Within

R2 Overall

Condition Mortality
Yelp Rating

Year Controls
Medicaid Share
Black Share
Surgical Share
Health System
Resident-Bed Ratio
100-499 Beds
500+ Beds

N

R2 Between

R2 Within

R2 Overall

Source: Authors’ calculation

Model 1 Model 2 Model 3 Model 4
-0.0604 -0.0709** -0.0183 -0.0172
X X X
0.108 -0.0840
1.180*** 1.176***
-1.780** -2.297*
-0.0963
0.816™**
-0.244
-0.360
374 374 374 330
0.194 0.240 0.381 0.455
0.00944 0.474 0.484 0.497
0.0243 0.337 0.449 0.484
Model 1 Model 2 Model 3 Model 4
0.00337 0.00484 0.00881*** 0.00967***
X X X
0.101*** 0.131**
-0.00784 -0.0258
-0.121% -0.127*
-0.0205
-0.0489*
-0.0164
-0.00645
374 374 374 330
0.0755 0.0201 0.167 0.250
0.0225 0.114 0.124 0.117
0.0102 0.0292 0.158 0.235
Model 1 Model 2 Model 3 Model 4
-0.0174 -0.0163 -0.0160 -0.0183
X X X
-0.131 -0.0977
-0.0314 -0.0668
-0.308 -0.318
-0.145
-0.0527
-0.000649
-0.0187
374 374 374 330
0.00277 0.0161 0.113 0.119
0.0111 0.150 0.141 0.149
0.00606 0.0376 0.0949 0.124

*p<0.10 | ** p<0.05 | *** p<0.01
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Abstract

Online tools like ZocDoc, HealthGrades, and Yelp have become popular among people who
search for information about physicians and hospitals. Yelp, one of the most widely used
platforms, allows patients to rate health-care providers through a five-star rating system
that can include narrative text reviews. In 2015, Yelp partnered with ProPublica to publish
average wait times, readmission rates, and the quality of communication scores for more
than 25,000 hospitals, nursing homes, and dialysis clinics.

According to some research, Yelp reviews correlate with Medicare surveys such as the
Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS). We don’t
know, however, how accurate these reviews are for identifying quality doctors and hospitals.

This paper examines whether there is a correlation between Yelp reviews of New York State
hospitals and objective measures of hospital quality. We find that higher Yelp ratings are
correlated with better-quality hospitals and that they provide a useful, clear, and reliable
tool for comparing the quality of different facilities as measured by potentially preventable
readmission rates (PPR), a widely accepted metric.

Yelp alone is not, nor can it be, the only guide to quality hospitals. However, when people
can choose where they will obtain care, Yelp ratings can provide a helpful guide. These
ratings will get even better at helping people as the number of Yelp reviews increases.

New York State policymakers, private and public employers, and Yelp itself thus have
an opportunity to help consumers navigate the health-care system by considering the
following recommendations:

1. Help make Yelp scores and reviews more visible when consumers are making
important decisions about health-care coverage—for instance, when choosing among
competing insurers’ hospital networks on New York State’s health-insurance exchange.

2. Link objective, simple quality metrics onto the Yelp review page for hospitals to
allow patients with specific concerns to access more detailed information that would
complement and better inform Yelp quality ratings.

3. Fund targeted “hackathons” that find ways to make Yelp and other social media
reviews more accessible to high-needs, vulnerable populations—including caregivers
for the frail, elderly, non-English-speaking, or low-income minority populations.

By disseminating neutral, clear signals about basic hospital quality, social media tools can
also improve the ability of higher-quality hospitals to compete to attract market share,
leading to more lives saved and more costs avoided for patients, taxpayers, and employers.
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