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Abstract

In today’s age of social media, individuals use
physician-rating websites (PRWSs) to find information
about healthcare providers and make decisions on
which providers to choose accordingly. In line with
this trend, healthcare organizations such as clinics
and hospitals offer their own physician-rating
platforms and mechanisms. However, a major concern
regarding this form of privately-administered rating
mechanism is the potentially high level of bias that
may make the ratings published on those websites
inaccurate and unreliable. In this study, we examined
this form of bias. We used two hospital websites and
four independent PRWs including RateMDs,
HealthGrades, Vitals, and Google Reviews to collect,
compare, and analyze patient satisfaction scores
associated with a total of 569 physicians working
in two hospitals located in Utah. The results of the
analysis of variance (ANOVA), paired t-tests, and box
plots demonstrated that, as hypothesized, the ratings
published on the hospitals’ websites had significantly
higher mean values and narrower distributions than
those published on the independent PRWs. Our
findings offer important implications for research and
practice.

1. Introduction

Physician-rating websites (PRWSs) have become a
major social media platform through which Internet
users evaluate the quality of care provided by
physicians, dentists, clinics, hospitals, and other
entities in the context of healthcare [15]. The
information shared on PRWs are typically in the forms
of numerical ratings and narrative comments. This
information can help individuals make more informed
decisions on which healthcare providers to choose [9].
Nearly 60% of the respondents to a nationally
representative survey conducted in 2012 reported that
PRWs were important to them when selecting a
primary care doctor [10]. The results of a similar
survey study conducted in Germany in 2012 revealed
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that 29.3% of the 986 respondents were aware of the
existence of PRWs and 26.1% of the respondents had
used at least one of those websites [26]. PRWSs have
also been widely adopted in other countries such as
Canada [20] and China [11].

RateMDs.com, for example, is one of the major
PRWs based in the United States. As of April 2017,
this website had more than 2.6 million reviews about
healthcare providers. RateMDs.com lets users rate
healthcare organizations such as clinics and hospitals
based on cleanliness, facilities, services, and value.
Furthermore, users can use this website to rate
physicians on different criteria including staff,
helpfulness, punctuality, and knowledge and also post
anonymous comments about healthcare providers.
Vitals.com is another popular PRW in the United
States. As of April 2017, Vitals.com offered more than
7.8 million ratings and reviews of doctors, specialists,
and treatment and recovery facilities gathered from
thousands of users.

More recently, healthcare organizations have
started offering their own physician-rating platforms.
This is in line with the social media strategies that
healthcare organizations have recently embarked on
[16]. In 2012, the University of Utah Health Care
started posting the results of patient surveys on the
hospital’s website [23]. They did so because,
according to their senior director of interactive
marketing and web, they “knew [their] patient
satisfaction scores were really strong and [they] had a
good story to share with [their] patients" [23]. Several
other hospital systems have followed this trend over
the past few years and started posting patient ratings
and comments about their own doctors on their
websites. Northwell Health (formerly North Shore-
L1J) [24], University of Pittsburg Medical Center [13],
and Cleveland Clinic [21] are among the healthcare
organizations that have voluntarily shared their
physician ratings on their websites.

A major characteristic of the PRWSs that are offered
by healthcare organizations is that the administrators
of those websites have a full control over what to be
published and what not to be published. For example,
on one of the US-based PRWs, it is stated that “we post
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all comments, verbatim, both positive and negative, as
long as they aren’t deemed to be libelous, don’t
contain profane or vulgar language and don’t
compromise patient privacy.”? But it is not clearly
explained through what mechanisms and based on
what procedures, keywords, and criteria a comment
would be viewed as libelous and hence, would be
removed. As a result, the administrators of the website
may prefer, or be instructed, to remove the ratings and
comments that convey patients’ bad experience and
dissatisfaction with healthcare services, treatments,
and outcomes. If this form of information filtration
occurs, the ratings posted on healthcare organizations’
websites will become significantly biased toward
positive values. This potential bias can ultimately
make those online physician ratings unreliable [12].

Another potential source of bias in the ratings
published on healthcare organizations’ websites is that
in general, patients may not be willing to post negative
feedback about their healthcare providers on
providers’ websites [6]. This can also lead to an
artificial increase in the average physician ratings
compared to reality and even compared to the
corresponding ratings published on independent
PRWs such as RateMDs.com and Vitals.com. As a
result, the rating information published by healthcare
organizations would become not as useful as they are
intended to be and might even become misleading to
the information seekers.

In order to shed light on this phenomenon, we
conduct this preliminary study. Given the critical role
of online reviews in today’s world, in particular in the
context of healthcare, the results of this study will offer
important practical implications for Internet users,
providers and administrators of PRWSs and privately-
administered patient satisfaction surveys, and policy
makers in the realm of virtual health communities. Our
findings will also provide theoretical implications in
the contexts of online social networks, online health
communications, healthcare administration, and social
media marketing.

The remainder of this paper is structured as
follows. The second section provides a review of the
extant literature relevant to this study. The main
hypothesis is also presented in that section. The third
section explains the research method used in this
study. The fourth section presents the results of the
different sets of analysis conducted on the dataset. The
fifth section provides a discussion on our findings as
well as the limitations and future research directions.
Finally, the last section presents the conclusions drawn
in this study.

! https://intermountainhealthcare.org/website-
information/provider-ratings/

2. Literature Review and Hypothesis

Prior studies in the context of health social media
have examined the characteristics of PRWs [17, 18] as
well as the characteristics and views of users versus
non-users of those websites [12, 26]. For example,
Lagu et al. [18] analyzed more than 8,000 reviews on
28 PRWs and found that the average numbers of
ratings and comments per physician were significantly
different across those websites. Their results also
revealed that the PRWSs that they investigated were
different from one another in terms of advertising
models, registration requirements, search functions,
physicians’ demographics available to the public, and
the criteria and sub-criteria based on which patients
evaluate the performance of physicians. In a survey of
1,006 randomly selected patients in Germany,
Terlutter et al. [26] found that younger people, women,
highly-educated individuals, and people with chronic
conditions were more prone to use PRWSs.

Prior research has also investigated the inherent
bias that exists in the information shared on
independent PRWs. More specifically, the results of
those studies have demonstrated that most patients
would give physicians favorable ratings and hence, the
ratings of physicians could, in general, be biased
toward positive values [14]. Lagu et al. [17] found that
88% of the online physician ratings were positive;
whereas, only six percent were negative. Furthermore,
Kadry et al. [14] found that 61.5%, 57.74%, and 74%
of the reviews on PRWs that used a 100-point scale, 5-
point scale, and 4-point scale, respectively, had ratings
of 75% or higher. Similarly, Gao, et al. [6] reported
that 45.80% and 12% of the physicians rated on
RateMDs received the highest and lowest scores,
respectively. In another study, Emmert and Meier [4]
analyzed more than 127,000 ratings of 53,585
physicians made by 107,148 patients on jameda, the
most popular PRW in Germany (according to the
authors), and found that nearly 80% of the reviews
belonged to the top two rating levels (based on a 6-
point scale) and only 3% of the physicians were rated
at the lowest level. More recently, Gao, Greenwood,
Agarwal, and McCullough [5] analyzed this
phenomenon and demonstrated that patients were
more likely to rate and discuss physicians with high
patient-perceived quality in online environments.
Moreover, their findings showed that patients were
more likely to exaggerate their opinions when rating
physicians online.
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All in all, the extant literature has consistently
shown that online physician reviews and ratings are to
some extent biased toward positive values and
sentiments. One of the major reasons for this bias,
according to the literature, is that patients are generally
reluctant to share their negative experiences online
when it comes to healthcare services and treatments,
especially if they believe their identity could somehow
be disclosed in those online rating environments.
Hanauer et al. [10] found that 34% of the participants
in that study were concerned about their identity being
disclosed in PRWs and 26% had concerns about the
potential actions that physicians could take against
them if they rate their physicians negatively. One of
those potential actions could be that physicians might
not provide the highest quality of care that they could
offer to the patients who are known to have left
negative comments. Additionally, patients may even
get sued by physicians for leaving such negative
comments about them in social media environments
[19, 25].

The risks of sharing negative experiences and
feedback on healthcare organizations’ websites may
be perceived to be higher than doing so on independent
PRWs. The reason is that it might be easier for
healthcare organizations to recognize the identity of an
individual who leaves a comment on their website than
of those who leave comments on independent PRWS.
This higher level of potential concern may result in a
more positive ratings and reviews about physicians on
healthcare websites than on independent PRWs.
Moreover, healthcare organizations (or the companies
hired by them to handle their patient satisfaction
surveys) are likely to be able, and willing, to filter
ratings and reviews based on the extent to which those
patient-generated information are favorable to those
organizations and their doctors. This possible
information filtration can make the ratings and reviews
posted on healthcare organizations’ websites even
more biased toward positive values and sentiments
than those published on independent PRWSs. This high
level of systematic bias, if empirically demonstrated,
could be dangerous as thousands of Internet users may
rely on these rating information to make decisions for
their healthcare.

Despite the importance of understanding the
differences between organization-controlled PRWs
and independent PRWSs, in particular in terms of
information bias, to the best of our knowledge, no
study has yet examined this matter. Therefore, in this
study, we aim to investigate this phenomenon by
analyzing and comparing the rating information
published on healthcare organizations’ websites
versus those published on independent PRWs. More
specifically, we hypothesize:

- Physician ratings published on healthcare
organizations’ websites are significantly more
biased toward positive values than their
corresponding ratings published on independent
PRWs.

3. Method

In order to address the hypothesis, we selected one
of the major health systems in the United States that
has established a hospital-oriented physician rating
system. This not-for-profit health system is based in
Salt Lake City, Utah, and includes 22 hospitals
offering a broad range of clinical services to the
patients in that region. According to the hospitals’
websites, their physician rating surveys are based on
the nationally developed Clinician and Group
Consumer Assessment of Healthcare Providers and
Systems (CG-CAHPS®) survey. Ratings are published
on the websites for those doctors who have at least 30
surveys completed.

We randomly selected two hospitals operating
under that health system (aliased hospital 1 and
hospital_2 from this point on in this paper), visited
their websites, and collected ratings on 300 and 269
physicians, including medical doctors (MDs), doctors
of osteopathic medicine (DOs), and doctors of
podiatric medicine (DPMs), who worked in those two
hospitals, respectively. These were all the physicians
with ratings in those hospitals as of the date of data
collection. The ratings were measured in terms of
patient satisfaction scores anchored on a 5-point scale
from (1) very dissatisfied to (5) very satisfied. Each
of the physicians in hopsptal_1 had an average of 152
and 121 ratings and comments, respectively; whereas,
these numbers for the physicians in hospital_2 were
182 and 118, respectively. Also, the average
satisfaction scores for hospital_1 and hospital_2 were
4.65 and 4.64, respectively.

In order to compare this information with the
corresponding information posted on other PRWs, we
collected ratings of the same physicians posted on four
independent PRWs including HealthGrades.com,
Vitals.com, RateMDs.com, and Google reviews.
These websites are among the most widely used PRWs
in the United States and have been frequently used in
the extant literature (e.g., [1, 3, 5, 18]). However, not
all the physicians had ratings on all the websites.
Further, in order to improve the reliability of results
and reduce random error, we excluded the physicians
with less than five ratings on each website from the
dataset. Overall satisfaction scores for each website
are presented in Table 1, including mean values and
standard deviations in parentheses.
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Table 1: Patient satisfaction scores

Mean value Overall Overall
(Std Dev) satisfaction | satisfaction

Hospital 1 Hospital 2
Hospital 4.65 4.64
website (0.13) (0.12)

N =300 N = 269
Google 4.20 4.56
reviews (0.69) (0.49)

N =54 N=31
Vitals 411 4.21

(0.58) (0.57)

N =170 N =132
HealthGrades | 3.99 3.95

(0.65) (0.66)

N =225 N=172
RateMDs 3.80 3.83

(0.68) (0.60)

N =68 N =37

4. Analysis and Results

To investigate the potential differences between
patient satisfaction scores published on different
websites, we first performed two sets of one-way
Analysis of Variance (ANOVA), one for each
hospital, using JMP statistical software. The initial
results of the ANOVA models presented in Tables 2
and 3 as well as Figure 1 demonstrated that there were
significant differences between pairs of websites in
terms of overall satisfaction scores for each hospital.

Table 2: ANOVA results (hospital_1)

Source DF | Sum of | Mean F Ratio
Squares | Square
Model 4 78.48 19.62
Error 812 | 212.64 | 0.26
C.Total | 816 | 291.11
*p<0.05, **p<0.01, **p<0.001

74.92%**

Table 3: ANOVA results (hospital_2)

Average Satisfaction Score

Source DF | Sum of | Mean F Ratio
Squares | Square

Model 4 63.12 15.78 72.1579***

Error 636 | 139.08 | 0.22

C.Total | 640 | 202.19

*p<0.05, *p<0.01, **p<0.001

Hospital_1 Hospital_2

4.65 4.64 4.56

4.2 4.11 421 3.99 3.95 3.88 3.83

HOSPITAL WEBSITE GOOGLE VITALS  HEALTHGRADES RATEMDS
Website

Figure 1: Patient satisfaction scores

To test the hypothesis and better understand the
results of the ANOVA models, we conducted a
pairwise comparison test, namely Tukey’s HSD test.
The results are presented in Table 4. Accordingly, for
each hospital, the websites that are not tagged with the
same letter (i.e., A, B, and C) have significantly
different mean values. For example, for hospital_1, the
mean values associated with the hospital’s website and
Vitals are significantly different as they are tagged
with different letters (‘A" and 'B', respectively);
whereas, the mean values for Vitals and HealthGrades
are not significantly different as they are both tagged
with the letter 'B".

The results of the Tukey’s HSD test demonstrated
that for hospital_1, the means of the scores posted on
the hospital’s website were significantly higher than
the means of the scores posted on the other four
websites. This conclusion holds for hospital_2 as well,
except that the mean of the scores posted on that
hospital’s  website was marginally, but not
significantly, greater than the mean of the scores on
Google Reviews. Thus, overall, the proposed
hypothesis was to a great extent supported.

Also, to further understand the potential
differences between the ratings posted on the four
independent PRWs, although not directly related to the
proposed hypothesis, we examined the Tukey’s HSD
test results and found that Google Reviews and
RateMDs contained the highest and lowest mean
scores for the both hospitals, respectively.
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Table 4: Tukey’s HSD test results

Website Letters for Letters for

hospital_1 hospital_2
Hospital A A
website (mean = 4.65) | (mean = 4.64)
Google reviews | B A

(mean = 4.20) | (mean = 4.56)
Vitals B B

(mean =4.11) | (mean =4.12)
HealthGrades B C

(mean = 3.99) | (mean = 3.95)
RateMDs C C

(mean = 3.88) | (mean = 3.83)
Note: Websites not tagged with the same letter in each
column are significantly different.

In summary, the results of the ANOVA models
demonstrated that the means of the scores posted on
different PRWs were consistently and significantly
different from one another and the highest mean scores
belonged to the ratings posted on the hospitals’
websites, supporting the hypothesis. Nonetheless, one
of the assumptions of ANOVA, namely homogeneity
of variance or homoscedasticity, indicates that the
groups being compared should have approximately
equal variances [8]. Testing this assumption is
particularly important in this study because the groups
have unequal sample sizes [8]. To test this assumption,
we performed Levene’s test. The results of the test
showed that there were at least two groups (i.e.,
websites) associated with each hospital that had
unequal variances (p-value < 0.001), which is against
the homogeneity of variance assumption. To address
this issue, we performed two sets of Welch test, which
is an appropriate technique for comparisons of data
with heterogeneous variances [2]. The results
demonstrated that for each hospital, there were still
websites with significantly different mean scores (p-
value < 0.001), confirming the ANOVA findings.

Nevertheless, the results of the Welch tests did not
provide any information about pairwise differences
between the websites. Furthermore, ANOVA and
Welsh test, inherently, compare the mean values of
groups and do not compare the corresponding
individual values between groups. Accordingly, they
do not compare the physician scores posted on, for
example, RateMDs with the scores associated with the
exact same physicians posted on the hospitals’
websites. To fill these gaps and to further examine the
hypothesis, we conducted a series of paired t-tests. To
do so, for each hospital, we performed 10 pairwise
comparisons between websites for each hospital. In
each comparison, we only included the common
physicians between the two websites (i.e., the ones that

had at least five ratings on both websites). For
instance, when comparing the scores posted on
hospital_1’s website and HealthGrades, we only
included 225 physicians who had sufficient ratings on
both of those websites.

Table 5: Paired t-test results

Mean[i] - Mean[j] Hospital_1 | Hospital 2
Std Err Diff
Sample size (N)
Hospital website — 0.64*** 0.69***
HealthGrades (0.04) (0.05)
N =225 N=172
Hospital website — 0.52*** 0.43***
Vitals (0.04) (0.05)
N =170 N =132
Hospital website — 0.83*** 0.80***
RateMDs (0.08) (0.60)
N =68 N =37
Hospital website — 0.42%** 0.06
Google Reviews (0.09) (0.09)
N =54 N=31
HealthGrades - Vitals | -0.12* -0.21***
(0.05) (0.06)
N =147 N =101
HealthGrades — 0.15 0.08
RateMDs (0.09) (0.13)
N =63 N=31
HealthGrades — Google | -0.17 -0.48***
Reviews (0.120) (0.12)
N =50 N=29
Vitals — RateMDs 0.44*** 0.31*
(0.07) (0.12)
N =54 N =22
Vitals — Google 0.01 -0.18
Reviews (0.120) (0.59)
N =40 N =16
RateMDs — Google -0.22 -0.33
Reviews (0.15) (0.29)
N=21 N=9
*p<0.05, **p<0.01, **p<0.001

For each hospital, four of the pairwise comparisons
directly addressed the hypothesis and the remaining
six comparisons were performed as additional analysis
to understand the extent to which the independent
PRWs were different from one another. The results of
the paired t-tests for hospital_1 and hospital_2 are
presented in Table 5. These results are in line with
those of the ANOVA models indicating that 1) the
highest mean satisfaction scores consistently belonged
to the hospital websites, which supported the
hypothesis and 2) there were statistically significant
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Figure 2: Distribution of patient satisfaction scores for different websites

differences between means of the scores posted on
other PRWs. Nonetheless, similar to the ANOVA
results, the only non-significant t-test output that
belonged to a comparison between a hospital’s website
and an independent PRW was associated with
hospital 2 and Google Reviews. However, that
difference is still marginally significant (p-value <
0.1), which is consistent with the hypothesis.

Finally, we used box plots to visually examine the
distributions of ratings published on the hospitals’
websites and compare those distributions with the
corresponding ones associated with the independent
PRWs. Box plots, in general, show a compact view of
a variable’s distribution (in this case satisfaction
scores) with quartiles [22]. Thus, they are great tools
to understand whether the values of a variable are not-
much deviated from the mean and highly skewed
toward high or low values of that variable.

The results of our box plot analysis, presented in
Figure 2, showed that for the both hospitals, the ratings
had much lower variations on the hospitals’ websites
compared to those on the independent PRWSs. These
findings are consistent with the results of the Welsh
tests conducted earlier in this study. Moreover, the low
variations of scores on the hospitals’ websites
confirmed the hypothesis of more significant bias in
the ratings published on healthcare organizations’
websites. The reason is that a significantly higher
mean value combined with a much narrower
distribution of ratings on healthcare organizations’
websites implies that even those physicians who have
low ratings on independent PRWs have high ratings on
the organization-administered websites.

5. Discussion

PRWs are intended to be used as reliable sources
of information to assess the quality of care that
physicians offer to their patients. However, prior
research has shown that, for different reasons, the
ratings and reviews posted on PRWs are to some
extent biased toward positive values. In this study, we
demonstrated that the inaccuracy and bias toward
positive values in online physician ratings posted on
healthcare organizations’ websites were more intense
than those posted on independent PRWSs. This high
level of inaccuracy may mislead Internet users in their
decision making on which healthcare providers to
choose. The reason is that individuals who search for
the reviews and ratings of physicians on the Internet
may first see the healthcare organization’s website and
rely on the information provided to them on those
websites. Thus, the online information seekers in this
context may not even get to look at other PRWs to find
additional reviews and performance information about
physicians.

Consistent with our findings, prior research has
shown that individuals are becoming more and more
suspicious of the ratings posted on healthcare
websites. For instance, Holliday et al. [12] found that
57% of the patient respondents in their study
expressed a high level of trust and perceived accuracy
of numerical ratings and narrative comments
published on independent PRWs; whereas, only 43%
of them had positive attitudes toward similar
information that were published on healthcare
organizations’ websites. Interestingly, most of the
physician respondents in that study believed that the
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accuracy and trustworthiness of rating information
published on the providers’ websites were higher than
those provided by independent PRWs.

The results of our study showed that, from a
practical standpoint, healthcare providers should
investigate the reason(s) of the significantly higher
patient satisfaction scores on their websites. Once they
find the reason(s), they should accordingly, try to
eliminate the systematic mechanisms and procedures
that are causing such high levels of bias. In this way,
those organizations will gain trust and ultimately,
enhance the usability and reliability of their physician
rating platforms. Also, on the users’ side, those
individuals who frequently use PRWSs to compare the
quality of care that doctors offer should be aware of
such biases and ensure that they use different PRWs -
including those provided by healthcare organizations
as well as the independent ones — to collect, combine,
compare, and contrast the rating information provided
on those websites and accordingly, make a more
informed decision for their healthcare. From a
theoretical standpoint, the results of this study
supported and extended the findings of prior studies
(e.g., [4, 5, 14]) that have collectively, indicated that
online physician ratings are positively biased and may
not accurately reflect physicians’ quality of care.

This study has limitations. First, we only analyzed
the ratings associated with the physicians in two
hospitals, which were both operated by the same
health system. Future research should examine a wide
range of hospitals operating under different health
systems in different states, regions, and possibly
countries to further address the issue of bias in this
context. Second, in the current study, we only focused
on four independent PRWSs; whereas, there are several
other such websites that are being used in the United
States and in other countries. Future research can
address this limitation by collecting and analyzing data
from other independent PRWSs. Third, we did not
investigate the actual information filtration procedures
that healthcare organizations employ to decide on
whether or not to remove a physician rating or review
from their websites. Researchers in future studies can
interview the companies that handle physician rating
surveys for healthcare organizations to see if their
information assurance and filtration mechanisms are a
major source of inflated bias in that context. This will
help us understand what the actual underlying reasons
behind these biases are.

6. Conclusion

In this study, we examined the differences between
physician ratings in terms of patient satisfaction scores
published on healthcare organizations’ websites and

the ones published on independent PRWSs. The results
demonstrated that the ratings published on healthcare
organizations’ websites were significantly higher than
the corresponding scores published on the independent
PRWs. Moreover, our findings showed that the
variations of the ratings on the providers’ websites
were significantly lower than those on the PRWS.
These findings supported a high level of bias toward
positive values in the ratings administered by
healthcare organizations and published on their
websites. Accordingly, Internet users should be aware
of such systematic biases. Moreover, the results
implied that healthcare providers should feel more
responsible about the rating information that they post
on their websites as that information may ultimately
be used by individuals to make decisions for their
healthcare. Therefore, healthcare organizations should
put more effort into assuring that the ratings and
reviews published on their websites are, at least, not
significantly more biased than similar information
posted on independent PRWs.
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