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Background: Hospital reviews posted online by patients are unsolicited and less structured than Hospital
Consumer Assessment of Healthcare Providers and Systems surveys. The differences between online
review platforms and their degrees of correlation with validated satisfaction and safety measures are
unknown.
Methods: We identified 515 large acute care teaching hospitals in the United States. We collected patient
satisfaction results and postsurgical patient safety indicators from Hospital Compare. We also collected
hospital star ratings (1e5) from Facebook, Google, and Yelp. Mean ratings were compared with paired t
tests. Concordance between ratings websites, Hospital Consumer Assessment of Healthcare Providers
and Systems scores, and surgical safety indicators were assessed with Pearson’s correlation coefficient.
Results: Mean Facebook ratings (3.81, interquartile range 3.5e4.3) were more favorable than Google
(3.26, interquartile range 2.8e3.6) or Yelp (2.59, interquartile range 2.3e2.9). Facebook ratings were least
strongly correlated with the Hospital Consumer Assessment of Healthcare Providers and Systems rec-
ommended hospital score (r ¼ 0.356). Google was modestly correlated (r ¼ 0.479), and Yelp was most
strongly correlated (r ¼ 0.500). The negative correlation between crowdsourced rating and composite
safety indicator was too small to be meaningful on any platform.
Conclusion: There is variation between platforms in consumer ratings of hospitals. Ratings on Facebook
are more favorable than Google or Yelp. These are independently correlated with Hospital Consumer
Assessment of Healthcare Providers and Systems scores. These findings suggest that unstructured con-
sumer reviews generally reflect similar directionality as Hospital Consumer Assessment of Healthcare
Providers and Systems satisfaction scores. Users should be aware of the significant difference between
platforms. Consumer ratings platforms are not consistently correlated with postsurgical patient safety
indicators, so online ratings may not reflect the safety of surgical care received.

© 2021 Elsevier Inc. All rights reserved.

Introduction

Crowd-sourced platforms (CSPs) such as Facebook, Google Re-
views, and Yelp enable patients to offer open-ended and unsolicited
reviews of hospitals. In contrast, responses to the structured Hos-
pital Consumer Assessment of Healthcare Providers and Systems

(HCAHPS) survey are solicited and adjusted for patient mix.1e3

However, patient awareness of structured comparative hospital
information remains low.4 Patients may be unaware of structured
hospital “report cards” because they are often poorly promoted.5 By
contrast, CSPs are heavily promoted and are integrated into the
daily lives of many users. As a result, web traffic on CSPs is signif-
icantly greater than on medicare.gov, the HCAHPS data host.6e9

Therefore, it is relatively easy for patients to consider ratings
from CSPs when they decide between clinicians and facilities.10e12

National studies have previously demonstrated correlation be-
tween unstructured hospital ratings on individual CSPs and
HCAHPS scores.13e15 However, it is unclear whether those ratings
are correlated with structured measures of surgical safety such as
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the Agency for Healthcare Research and Quality Patient Safety In-
dicators (PSIs). Further, the relative strength of correlation between
unstructured hospital ratings on different CSPs, structured satis-
faction, and safety measures has not been evaluated in a head-to-
head analysis.

We set out to determine whether there are significant differ-
ences between 3 CSPs (Facebook, Google, and Yelp) and whether
ratings on these platforms are correlated with surgical safety. To
accomplish this, we assessed mean ratings on CSPs and the
strength of correlation between those ratings and structured
HCAHPS scores. We also assessed the strength of correlation be-
tween hospitals ratings on each platform and a suite of structured
surgical safety metrics for the same cohort.

Data and Methods

Data sources

We performed an ecological study using structured satisfaction
and safety data from the Centers for Medicare andMedicaid Service
Hospital Compare (HC) 2018 annual files and unstructured hospital
ratings collected manually from Facebook, Google, and Yelp. We
extracted HCAHPS patient satisfaction data and PSIs from the HC
2018 archive.16 We selected the HCAHPS “Would you recommend
this hospital to your friends and family?” question because it most
closely matches the stated purpose of ratings on CSPs. We also
extracted the rates of surgical safety events at each hospital from
the HC 2018 archive.16 A complete list of extracted measure IDs are
shown in the data sources supplement (see Supplementary
Materials).

We collected patient ratings for each hospital directly from their
Facebook, Google, and Yelp pages. We collected the rating (1e5
scale, reported to 10th decimal place) and number of individuals
contributing to that rating from each of the 3 platforms. In cases of
ambiguity in the hospital name, we ensured that the address listed

on the CSP matched the address found in the HC file. After data
were collected for each hospital in the cohort (L.S.), the
cohorts were audited for accuracy (M.E., C.L.); no discrepancies
were found.

Hospital cohort

HC 2018 includes 5,344 hospitals, and we selected a cohort of
515 according to the criteria presented in Fig 1 to focus this eval-
uation on large, acute care teaching hospitals. We selected hospitals
that sent more than 5,000 HCAHPS surveys in 2018. For each
platform, we excluded hospitals that were not represented on the
specific platform, did not disclose reviews on the platform, and
those with fewer than 10 reviews on that platform. Facebook,
Google, and Yelp cohorts numbered 403, 511, and 438, respectively.
Of 112 institutions excluded from the Facebook cohort, we were
unable to find Facebook pages for 4 institutions; 97 had Facebook
pages without reviews available; and 11 had fewer than 10 reviews.
Of 4 institutions excluded from the Google cohort, all 4 had fewer
than 10 reviews. Of 77 institutions excluded from the Yelp cohort,
we were unable to find Yelp pages for 2, and 75 had fewer than 10
reviews.

Outcome variables

The primary outcomes of the study were the difference in mean
ratings between each of the 3 CSPs and the degree of correlation
between hospital ratings on each CSP and the HCAHPS Recom-
mended Hospital Linear Mean Score (LMS). The LMS is a calculated
metric on a 0 to 100 scale; higher values indicate that patients are
more likely to recommend the hospital to a family member or
friend. The secondary outcome was the degree of correlation be-
tween unstructured hospital ratings on each CSP and surgical safety
event rates based on PSIs.

Fig. 1. Cohort selection. Five hundred and fifteen large, acute care teaching hospitals were included in this analysis. HC, hospital compare; HCAHPS, Hospital Consumer Assessment
of Healthcare Providers and Systems.
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Statistical analysis

Statistical testing was performed using R version 4.0.2 in R
Studio.17 Mean ratings difference between each CSP pair was
assessed with a paired t test. The correlation between hospital
ratings on each CSP and HCAHPS LMS was assessed with the
Pearson product moment correlation coefficient. The correlation
between hospital ratings on each CSP and surgical safety event
rates was also assessed using the Pearson product moment corre-
lation coefficient. Linear regression was also performed for both
correlation analyses, and all results were plotted using the ggplot2
package.18 No human subjects were involved in this research and
the study is considered IRB-exempt

Results

Cohort characteristics

Table I summarizes the cohort size and number of individual
reviews on each CSP. There were significantly more HCAHPS survey
responses than reviews posted on any of the CSPs. Facebook and
Google had a similar number of reviews, and each had significantly
more reviews than Yelp. The Facebook and Yelp cohorts were
significantly smaller than the Google cohort, largely because 97
(87% of exclusions) Facebook pages did not disclose ratings and 75
(97% of exclusions) Yelp pages had fewer than 10 reviews.

Table II summarizes the geographic footprint and ownership
status for our hospital cohort. In comparison with the 5,344 hos-
pitals included in the national HC database, our cohort included
relatively more hospitals from the Northeast (18% vs 13%) andWest
(23% vs 20%) and relatively fewer from the Midwest (23% vs 29%)
census regions.16 Our cohort also had relatively more nonprofit
hospitals (70% vs 56%) and relatively fewer government (14% vs
23%) and privately owned (15% vs 20%) hospitals.16 The regional and
ownership differences between cohorts for each CSP wereminimal.

Primary results

Fig 2 summarizes the mean rating and strength of correlation
with the HCAHPS Recommended Hospital LMS for the 3 CSPs. Mean
Facebook ratings (3.81, IQR 3.5e4.3) were more favorable than
those found on Google (3.26, IQR 2.8e3.6) or Yelp (2.59, IQR 2.3-
2.9), with statistically significant pairwise comparisons (P < .001).
Facebook ratings were least strongly correlated with the HCAHPS
recommended hospital LMS (r ¼ 0.356). Google correlation
strengthwith the sameHCAHPSmetric was greater (r¼ 0.479), and
Yelp was most strongly correlated (r ¼ 0.500).

Secondary results

Table III summarizes the strength of correlation between mea-
sures of patient satisfaction on each platform and each of the
Agency for Healthcare Research and Quality PSIs. Statistically sig-
nificant correlations (bolded) were all negative, though none were
strong. For the composite indicator PSI 90, Facebook had the
weakest correlation (r ¼ -.0647), and it was not significant. The
other platforms all had modest, but significant, negative correla-
tions with the composite indicator. Google took on an intermediate
value, with a slight negative correlation (r ¼ -.1237), and Yelp had
the strongest correlation (r ¼ -.1639) of the CSPs. The HCAHPS
recommended hospital LMS was most strongly correlated (r ¼
-.2431).

Discussion

We found that Facebook mean ratings were the most positive,
and ratings on that platformwere least correlatedwith the HCAHPS
recommended hospital LMS. Google fell in the middle for both
ratings and the strength of correlation between those ratings and
the HCAHPS recommended hospital LMS. The CSP with the lowest
ratings, Yelp, was the most highly correlated with HCAHPS rec-
ommended hospital LMS.

Conversely, correlations between ratings on all platforms and a
suite of surgical safety indicators were generally insignificant, but
those that were significant were all modest and negative. We paid
particular attention to the strength of correlation between patient
ratings and the composite indicator of safety, as the composite
score should give the most optimal global representation of safety.
The HCAHPS recommended hospital rating had the strongest
negative correlation. Of the CSPs, Facebook had the weakest
negative correlationwith the rate of surgical safety events and Yelp
the strongest.

Table I
Review volume by platform

Platform Cohort size (N) Mean number of reviews (IQR)

Facebook 403 363 (141e476)
Google 511 359 (166e438)
Yelp 438 95 (27e117)
HCAHPS 515 2,104 (1220e2556)

HCAHPS, Hospital Consumer Assessment of Healthcare Providers and
Systems; IQR, interquartile range.

Table II
Cohort characteristics

Platform Facebook Google Yelp HCAHPS All hospitals

Region, n (%)
Territories 0 (0%) 0 (%) 0 (%) 0 (%) 73 (1%)
Midwest 82 (20%) 114 (22%) 88 (20%) 117 (23%) 1,532 (29%)
Northeast 72 (18%) 91 (18%) 85 (19%) 91 (18%) 675 (13%)
South 147 (36%) 188 (37%) 149 (34%) 188 (37%) 2,008 (38%)
West 102 (25%) 118 (23%) 116 (26%) 119 (23%) 1,056 (20%)

Ownership, n (%)
Government 51 (13%) 71 (14%) 61 (14%) 72 (14%) 1,225 (23%)
Physician 1 (<1%) 2 (<1%) 2 (<1%) 2 (<1%) 72 (1%)
Proprietary 72 (18%) 79 (15%) 70 (16%) 79 (15%) 1,064 (20%)
Tribal 0 (0%) 0 (0%) 0 (0%) 0 (0%) 9 (<1%)
Nonprofit 279 (69%) 359 (70%) 305 (70%) 362 (70%) 2974 (56%)

Total 403 511 438 515 5,344

HCAHPS, Hospital Consumer Assessment of Healthcare Providers and Systems.
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A prior analysis of the relationship between Facebook ratings
and HCAHPS scores in 136 New York hospitals found a significant
positive association between Facebook ratings and 10 of the 12
HCAHPS star ratings categories.13 A national analysis of the rela-
tionship between Yelp ratings and HCAHPS scores found a positive
correlation between overall star rating and the Yelp rating in 871 US
hospitals.14 We extended these analyses by considering ratings on
multiple platforms jointly.

The most comprehensive analysis of crowd-sourced ratings to
date examined a national cohort of 2,995 US hospitals. In that study,
investigators separated those hospitals into 3 categories within a
hospital referral region (HRR) based on crowd-sourced ratings:
best, worst, and mid-level. They then calculated the percentage of
hospitals reported as the best or worst by the crowdsourced ratings
that were also the best or worst according to HCAHPS data and
found that they matched more often than not. Finally, they found
weak or no correlation between crowdsourced ratings and clinical
quality measures.15 The comparison of HHRs in this study was an
elegant method for replicating the geographically constrained
choices of individual patients. However, limiting the classification

to “best” or “worst” within a region limits the specificity with
which the authors were able to compare platforms. We chose to
compare CSP ratings to the HCAHPS LMS, which offers higher rat-
ings resolution than simple star ratings in order to facilitate a more
specific comparison between these platforms from a consumer
perspective.

Of the CSPs we studied, only Facebook allows significant
engagement by the rated institution. On the other platforms, the
organization may respond to the review or even request its
removal, but organizations are not able to directly publish content
on Google and Yelp. We restricted our analysis to large academic
centers, which tend to have a more active social media presence
than their smaller or non-teaching counterparts, and this may be
responsible for our finding that Facebook ratings are highest.19

Facebook is also the only CSP we studied that allows institutions
to disable reviews entirely, so the mean Facebook rating in our
study may have been driven higher by otherwise low-rated orga-
nizations disabling their reviews. We examined the relationship
between patient ratings and surgical safety, but we did not take any
steps to determine whether reviews were left by patients who

Fig. 2. Mean ratings and strength of correlation between crowd-sourced platforms andHCAHPS scores.HCAHPS, Hospital Consumer Assessment of Healthcare Providers and Systems.

Table III
Correlation between hospital ratings and structured safety indicators

Measure Name Measure ID Facebook Р (P value) Google Р (P value) Yelp Р (P value) HCAHPS Р (P value)

Pressure sores PSI_3 .01 (.83) e0.13 (<.01) e0.10 (.04) e0.11 (.01)
Deaths among surgical inpatients

with serious treatable complications
PSI_4 e0.04 (.43) e0.17 (<.01) e0.017 (<.01) e0.10 (.04)

Collapsed lung PSI_6 0.07 (.14) e0.03 (.47) 0.07 (.16) 0.03(.49)
Fall with hip fracture PSI_8 e0.08 (.13) e0.11 (.01) e0.04 (.44) e0.07 (.10)
Perioperative hemorrhage PSI_9 0 .03 (.55) e0.09 (.05) 0.01 (.85) 0.07 (0.11)
Postoperative acute kidney injury PSI_10 e0.03 (.60) e0.02 (<.01) 0.05 (0.35) 0.01 (0.80)
Postoperative respiratory failure PSI_11 e0.23 (<.01) e0.10 (.02) e0.17 (<.01) e0.27 (<.01)
Postoperative PE/DVT PSI_12 0.04 (0.37) e0.17 (<.01) e0.08 (0.08) e0.19 (<.01)
Postoperative sepsis PSI_13 e0.05 (.29) e0.07 (.11) e0.13 (<.01) e0.15 (<.01)
Postoperative wound dehiscence PSI_14 0.04 (.39) e0.05 (.28) e0.03 (.47) e0.01 (.80)
Accidental lacerations PSI_15 0.05 (.31) e0.09 (.03) 0.06 (.22) 0.03 (.46)
Serious complications PSI_90 e0.06 (.20) e0.12 (<.01) e0.16 (<.01) e0.24 (<.01)

Bold indicates P < .05. r designates Pearson correlation.
DVT, deep vein thrombosis; HCAHPS, Hospital Consumer Assessment of Healthcare Providers and Systems; PE, pulmonary embolus.
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underwent surgery or received another type of care. It is possible
that if we were able to flag patients that received surgical care,
perhaps based on keyword analysis of free-text reviews, this subset
of patient reviews may have had a greater correlation with surgical
safety rates.

Despite these limitations, we believe that our findings can
inform patients, physicians, and hospital systems, particularly
around patient satisfaction ratings. We found significant differ-
ences in ratings between platforms, so patients and referring pro-
viders should use the same source when evaluating multiple
facilities. Physicians and hospital systems should be aware that, in
aggregate, CSP ratings capture directionally similar public opinions
as the better validated HCAHPS scores, though there were no
meaningful correlations between CSP ratings and surgical safety
scores.

CSP ratings are an important component of the decision-making
process for surgical patients as they decide where to seek care.
Between 36% and 51% of surgical patients used the internet to
research hospital and surgeon quality.20,21 A systematic review of
factors affecting surgeon choice found that hospital reputation was
the most important hospital-related factor for patients choosing a
surgeon. Further, patients may value their peers’ opinions of hos-
pitals and surgeons more highly than the opinions of their referring
physician.22 These findings suggest that patients strongly consider
CSP ratings when deciding where to seek surgical care.

This review also found that surgeon reputation was the most
important factor affecting the patient’s choice of surgeon.22 We did
not evaluate the concordance between CSP ratings and validated
measures of individual clinicians such as the Clinician and Group
Consumer Assessment of Healthcare Providers and Systems
because clinician-level data was far less robust and complete than
institution-level data. However, there is evidence suggesting indi-
vidual clinician reviews are similarly important to patients. The
results of a forced choice experiment suggest that patients value
CSP ratings more highly than validated measures such as Clinician
and Group Consumer Assessment of Healthcare Providers and
Systems scores.23 These findings suggest that individual surgeons
should considermonitoring their online presence since patients are
likely to look them up online and generally consider the informa-
tion they find to be credible. Further, online ratings are updated
more quickly than the annual HCAHPS survey and allow patients to
report their experiences in free text. Hospital administrators may
take advantage of these attributes to get an earlier and more spe-
cific indication of how patients view their hospitals. As the volume
of online ratings continues to grow, we believe that they will
become an ever more frequently used source of information for
patients to evaluate their care options and for healthcare in-
stitutions to evaluate their own performance in the satisfaction
realm.
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