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Background  
Physician review websites have a significant influence on patients with regard to provider 
selection. The goal of this study was to utilize machine learning to understand what 
influences patient ratings for shoulder and elbow surgeons online. 

Methods  
All reviews and ratings were obtained from Healthgrades.com. The “Valence Aware 
Dictionary and sEntiment Reasoner” (VADER) software was used to score the ratings on a 
scale between -1 and +1. Word frequency analysis was also performed to provide context 
to the words used to describe surgeons; both positive and negative word frequencies were 
analyzed. A multiple logistic regression identified the odds these words/phrases were 
associated with a sentiment score >0.50. Both star ratings (out of 5 points) and sentiment 
scores were collected. 

Results  
493 surgeons (6,381 reviews) were included. There was no difference in ratings based on 
gender or geography. Age analysis indicated that star ratings and sentiment scores were 
lower for older providers (p<0.01). “Pain” was the most commonly used phrase in both 
the best and worst reviewed surgeon reports. When a comment included the phrases 
“knowledgeable”, “confident”, “listen[s]”, “recommend”, or “comfortable”, surgeons’ 
online ratings were 1.6x, 2.7x, 3.2x, 2.6x, and 3.8x more likely to be positive (p<0.01). 
Approximately 1 out of 5 reviews included mention of ancillary characteristics (e.g., 
“wait”, “front desk”, “office”). 

Conclusion  
This unique code allows surgeons to analyze their field, from the individual to health 
system level, to see how they are being reviewed online. For shoulder and elbow 
surgeons, this study showed that more positive online reviews were seen for surgeons 
who are younger, have reduced office wait times, and have overall positive patient 
perceptions. Pain and pain management were the primary determinants of overall scores. 
As online ratings can influence a patient’s choice of provider, surgeons should consider 
implementing these findings to optimize their practice. 

INTRODUCTION 

Current machine learning algorithms, such as sentiment 
analysis packages, provide users with the capability of as
sessing the positivity and negativity of online consumer 
comments. These powerful analytics can be applied to any 
consumer field in order to help providers improve their 
product. This becomes increasingly important in the field 
of medicine as patients continually turn to the internet to 

find both medical information and healthcare physicians 
(Bujnowska-Fedak 2015; Bujnowska-Fedak, Waligóra, and 
Mastalerz-Migas 2019). As recently as 2019, multiple stud
ies have shown that upwards of 70% of patients use the in
ternet to search for health related information (Bujnowska-
Fedak 2015; Bujnowska-Fedak, Waligóra, and 
Mastalerz-Migas 2019; Health Online 2013). With the world 
moving towards a progressively online form of communica
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tion following the global COVID-19 pandemic, we can jus
tifiably anticipate that this trend will continue. 

A common platform by which patients acquire and de
posit information about physicians’ online is through 
physician review websites (PRWs). The comments and rat
ings on these websites, like any industry, have been shown 
to have a strong influence on a person’s willingness to se
lect a certain healthcare provider (Fanjiang et al. 2007; Li 
et al. 2015). In particular, multiple studies in the present 
orthopedic literature have addressed personal and ancillary 
characteristics of orthopedic surgical practices that drive 
both positive and negative online ratings. Of the twenty 
published articles on PRWs for orthopedic surgery, as sum
marized by Bernstein et al., 35%, 25%, and 15% cover spine, 
general orthopedics, and hand surgery respectively (Bern
stein and Mesfin 2020). However, there has only been a sin
gle study focused on the content found on these websites 
as it pertains specifically to shoulder and elbow surgeons 
(Bernstein and Mesfin 2020; Syed, Acevedo, Narzikul, et al. 
2019). In an analysis of 299 American Shoulder and Elbow 
Surgeons (ASES) members, Syed et al. showed that proper 
bedside manners and staff courtesy were key drivers of pos
itive online ratings (Syed, Acevedo, Narzikul, et al. 2019). 
They further showed that an overwhelming majority of on
line ratings for ASES members were found to be positive 
(Syed, Acevedo, Narzikul, et al. 2019). 

Moreover, in a recent 2018 survey of 1,000 patients, 74% 
of responders reported that they would be less willing to 
see a provider if they had negative online reviews or ratings 
(n.d.). This becomes even more important when we con
sider the growing number of annual orthopedic consul
tations and shoulder specific procedures being conducted 
(n.d.; Shukla et al. 2021; Best et al. 2021). With such a high 
number of patients turning to the internet, it is imperative 
that we fully understand the comments left by patients on 
PRWs for shoulder and elbow surgeons. Therefore, the goal 
of this study was to utilize machine learning to better un
derstand the quantitative and qualitative ratings that drive 
positive and negative reviews for ASES members online, 
while also providing result-guided suggestions for practice 
improvement. To our knowledge the present study is the 
first to utilize sentiment analysis to analyze online written 
reviews for shoulder and elbow surgeons. In previous re
ports that utilized sentiment analysis to study orthopedic 
spine and hand surgeons, surgeon age, surgeon personal 
characteristics, ancillary practice characteristics, and pain 
management were all significant predictors of overall rat
ings and sentiment scores (Tang et al. 2022, 2021). We hy
pothesize that similar trends will be seen across the shoul
der and elbow surgeon population. 

MATERIALS AND METHODS 
ASES SURGEON DATA 

The surgeons analyzed here were obtained from those pub
licly listed as members on the ASES website. Those without 
online profiles on Healthgrades.com, usually those who are 
residents or international members, or with fewer than 
three online written reviews were excluded from the study. 
Both the written reviews and star-ratings of surgeons were 
obtained from Healthgrades.com. Healthgrades was chosen 
because it has publicly available data, permitting the ac
quisition of a large number of reviews and ratings. Further, 
many websites utilize firewalls to prevent the scrapping 
of large amounts of data from their interface. Health
grades.com was selected because it permitted data acqui
sition without restrictions. Additionally, the ages and gen
ders of the physicians listed on the websites were recorded. 
The states of the surgeons were manually searched on the 
ASES website and confirmed through online searches. For 
the regional analysis, the states, excluding Hawaii and 
Alaska, were separated into four geographic regions (west, 
northwest, north, and south) as previously defined by Kirk
patrick et al (Kirkpatrick, Abboudi, Kim, et al. 2017). 

SENTIMENT ANALYSIS CALCULATION 

The “Valence Aware Dictionary and sEntiment Reasoner” 
(VADER) sentiment analysis was utilized to obtain senti
ment analysis scores of written texts. VADER, developed 
by Hutto et al., utilizes a preformed dictionary that was 
curated by the authors for the software’s package (Hutto 
and Gilbert 2014). This is a fully open-sourced software, as 
such there are no financial connections with any of the au
thors. The package is able to take sentences or paragraphs 
and output a score that represents the overall sentiment. 
This score is normalized to a scale of -1 to +1, where -1 
represents a more negative sentiment and +1 represents a 
more positive sentiment. This sentiment scale is contin
uous and a zero on this scale represents a neutral senti
ment. Although other sentiment analysis codes can accom
plish similar analyses to VADER, it was selected based on its 
specificity for social media sentiments and its open-source 
nature, allowing us to cater the code for this specific analy
sis. 

The score calculation is also able to interpret parts of 
speech and adjust sentiment calculations accordingly. It 
factors in the words that it recognizes from the library, 
punctuation, excessive capitalization, and adverbs, which 
can serve to change the meanings of words. Online reviews 
often have extensive punctuation (e.g., “!!!!”) or excessive 
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capitalization (e.g., “AMAZING”). The VADER program has 
been trained to interpret these accordingly where an en
tirely capitalized “AMAZING” would contribute more to the 
overall score of a sentence than “amazing” since capitaliza
tion such as this is often used for emphasis. Adverbs such as 
“not” or “very” are also able to be accounted for. For exam
ple, “not friendly” changes the connotation of a previously 
positive adjective, “friendly”, to a negative one. As a result, 
VADER is able to flip the numerical contribution to a neg
ative number when negating adverbs such as not is used, 
and the same is true for the other case of “very” and ad
verbs used to amplify the connotation of their following ad
jective. This means that “very rude” and “very helpful,” al
though both use the same adverb “very,” simply contribute 
more negative and more positive scores respectively. 

A word frequency analysis was also performed. Before 
the analysis was conducted, words that were not clinically 
or behaviorally relevant were removed. For example, words 
such as “great” or “horrible” were removed in order to focus 
on characteristics that would aid in guiding physician be
haviors. Although these words describe the patients’ expe
riences with their physicians, they do not aid in the analysis 
of what behavioral or ancillary characteristics are affect
ing sentiment scores. These words still contributed to the 
scores outputted by the program, but they were selectively 
removed from just the frequency analysis since it would not 
contribute to the understanding of the motives behind cer
tain reviews. In order to provide more context to these in
dividual words, a bigram frequency analysis was also con
ducted. A bigram analysis identifies the most commonly 
used word-pairs found in patient comments and outputs a 
sum for the overall word-pair frequency; bigrams for the re
mainder of this study will refer to two-word phrases. 

MODEL VALIDATION AND DATA ANALYSIS 

Linear regression analysis was performed in python version 
3.8.2 in order to assess the average sentiment analysis score 
for each doctor to their average reported online five-point 
star score. This was conducted as a proof of concept for 
the sentiment analysis results, allowing the generated sen
timent scores to be directly compared to publicly available 
star-ratings; quantitative star-ratings are considered the 
“gold standard” for online ratings. Sentiment scores pro
vide additional qualitative insight to overall ratings. Stu
dent t-tests assessed the relationship between age and gen
der to the average sentiment analysis scores. Similar to the 
methods used in a recent study by Tang et al., surgeons 
were stratified into four cohorts (<40, 40-49, 50-59, and >60 
years old) for an age sub-analysis (Tang et al. 2022, 2021). 
A one-way ANOVA was performed on the four geograph
ical regions to assess potential differences in the average 
scores of different locations. Members who did not have 
their gender, age, or region of practice available on Health
grades.com were removed only from these specific analy
ses; they were included in the whole cohort results. Finally, 
a multiple logistic regression was performed on specific 
words and phrases to analyze their effects on the overall re
view receiving a sentiment score >0.50. 

Figure 1.   

RESULTS 

All data was collected from online records present as of 
July 2021. 760 shoulder and elbow surgeons were originally 
identified. 267 (35.1%) surgeons were removed because 
they had fewer than three reviews on Healthgrades.com. 
493 (64.9%) ASES member online profiles, consisting of 
6,381 reviews, were included in the model validation, word 
frequency, and multiple logistic regression results. For sub-
analyses on surgeon gender, age, and region of practice, 
65 (13.1%), 113 (22.9%), and 18 (3.7%) of the included 
surgeons, respectively, were removed due to those specific 
variables not being listed on Healthgrades.com. 

MODEL VALIDATION BETWEEN RATINGS AND REVIEWS 

The linear regression indicated a significant positive cor
relation between five-point star ratings and average senti
ment analysis scores of written reviews (r2 = 0.60, p<0.01). 
This indicates that the calculated sentiment analysis scores 
correlate significantly with online reported star-value rat
ings (Figure 1). 

ASES MEMBER DEMOGRAPHIC ANALYSIS 

Gender analysis results indicated no significant differences 
between male (n=404) and female (n=24) physicians in their 
online reported star score or their written review sentiment 
analysis scores. Four cohorts were compared for the age 
analysis, <40, 40-49, 50-59, and >60 years old, consisting 
of 58, 145, 105, and 72 members respectively. 123, 82, 105, 
and 165 members made up the northeast, west, midwest, 
and south regions respectively. The age analysis indicated 
that in both reported star ratings and sentiment analysis 
scores, older physicians were rated significantly worse. Ad
ditionally, an ANOVA analysis was performed to assess the 
average sentiment analysis scores for each geographical 
region. For each region, the reviews and star-reviews of 
all surgeons who practiced in states belonging to a region 
were averaged. The average sentiment analysis scores for 
the northeast, west, midwest, and south were +0.57, +0.59, 
+0.55, and +0.58, respectively (p=0.50), and the average 
star scores were 4.4, 4.5, 4.5, and 4.5, respectively (p=0.99). 
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Table 1. ASES Member Demographics    

Demographics Scores 

Gender (n=428) 

Male 404 (94.4%) 

Female 24 (5.6%) 

Age (n=380) 

<40 y/o 58 (15.3%) 

40-49 y/o 145 (38.2%) 

50-59 y/o 105 (27.6%) 

>60 y/o 72 (18.9%) 

Geographical Distribution 
(n=475) 

Northeast 123 surgeons, 1619 
reviews 

West 82 surgeons, 1171 
reviews 

Midwest 105 surgeons, 1289 
reviews 

South 165 surgeons, 2302 
reviews 

Complete demographic data and results can be found in 
Table 1 and Table 2. 

DESCRIPTIVE TERMS FREQUENCY AND MULTIPLE 
LOGISTIC ANALYSIS 

The most frequently used word, regardless of review posi
tivity, was “pain”. Top words for the best surgeons included 
positive behavioral factors such as “kind” and “caring,” 
whereas the top words for the worst surgeons included 
“problem” and “rude.” A list of the top 50 positive and neg
ative terms can be found in the supplemental tables section 
(Supplementary Tables 1 and 2). The most commonly used 
bigram in the best reviews is “pain free” and similarly in the 
worst reviews it was “no pain”. Upon further analysis of an
cillary characteristics that could be affecting reviews, each 
review was checked for the presence of the words “wait,” 
“staff,” “office,” “nurse,” “front desk,” and “assistant.” We 
found that 1,286 of the 6,381 reviews (20.1%) included por
tions of these ancillary characteristics. Table 3 indicates all 

Table 2. Influence of Surgeon Gender and Age on Star and Written Reviews            

Male Average Female Average P-value 

Written Reviews +0.54 +0.57 0.54 

Star Reviews 4.4 4.3 0.57 

< 49 y/o Average 40-49 y/o Average 50-59 y/o Average >60 y/o Average P-value 

Written Reviews +0.64 +0.56 +0.50 +0.50 <0.01 

Star Reviews 4.8 4.5 4.3 4.2 <0.01 

Northeast 
Average 

West 
Average 

Midwest 
Average 

South 
Average P-value 

Written Reviews +0.57 +0.59 +0.55 +0.58 0.50 

Star Reviews 4.4 4.5 4.5 4.5 0.99 

the phrases that were significantly affecting the odds of re
ceiving a positive review. For example, if “wait” was in
cluded in a review, there was a reduced odds of receiving 
a positive score (odds ratio (OR) (95% confidence interval 
(CI)): 0.64 (0.46-0.89), p<0.01). However, if “pain free” was 
utilized there was a greater odds of receiving a positive re
view (OR (95% CI): 2.01 (1.24-3.26), p<0.01). For an exten
sive list of single phrase and bigrams identified, see the 
Supplemental Tables. 

DISCUSSION 

There is substantial literature to date that has analyzed the 
ratings left for orthopedic surgeons across multiple PRWs. 
In general, orthopedic surgeons who patients perceive to 
have proper bedside manner, are knowledgeable, and have 
easy means for scheduling have received significantly 
higher online ratings (Bernstein and Mesfin 2020; Bakhsh 
and Mesfin 2014). For shoulder and elbow surgeons in par
ticular, physician and staff courtesy were associated with 
positive marks while age and region of practice had no im
pact on overall surgeon ratings (Syed, Acevedo, Narzikul, 
et al. 2019). Currently, Syed et al. has produced the only 
study that has evaluated the ratings for shoulder and elbow 
surgeons online using quantitative star-ratings (Syed, 
Acevedo, Narzikul, et al. 2019). However, as more patients 
continue to use the internet to find physicians, and with 
additional comments being deposited on PRWs daily, it is 
imperative that we analyze both quantitative and qualita
tive reviews found publicly online. Using machine learning, 
this study reports on the largest sample of shoulder and el
bow surgeon (493 ASES members) internet reviews and rat
ings in the current literature, and it is the only study to 
score patient written comments using sentiment analysis 
for these surgeons (6,381 reviews). The sentiment analysis 
model was internally validated as the gold standard ratings 
for PRWs, star-ratings, directly correlated to our generated 
sentiment scores (r2 = 0.60, p<0.01). 

DEMOGRAPHIC INFORMATION 

Multiple demographic factors have been shown to influence 
the ratings orthopedic surgeons receive online. Broadly, the 
majority of studies that have analyzed PRWs for orthope
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Table 3. Multiple logistic regression analysis on specific clinically relevant words          

Written Term 2.5% CI 97.5% CI OR P-value 

Wait 0.46 0.89 0.64 <0.01 

Pain 0.41 0.58 0.49 <0.01 

No pain 0.33 0.82 0.52 <0.01 

Relief 0.64 3.24 1.44 0.37 

Severe pain 0.09 0.77 0.26 0.02 

Pain free 1.24 3.26 2.01 <0.01 

Staff 1.67 2.45 2.02 <0.01 

Accessible 0.12 11.07 1.15 0.90 

Confident 1.63 4.44 2.69 <0.01 

Listens 1.88 5.55 3.23 <0.01 

Bedside manner 0.95 2.41 1.51 0.08 

Knowledgeable 1.18 2.29 1.64 <0.01 

Waiting room 0.15 1.24 0.43 0.12 

Front desk 0.72 42.07 5.50 0.10 

Parking 0.03 6.90 0.43 0.55 

Nurse 0.50 1.47 0.86 0.59 

Receptionist 0.09 0.86 0.28 0.03 

Medication 0.07 0.68 0.23 0.01 

Pain medication 0.58 95.72 7.45 0.12 

Family 1.41 4.10 2.40 <0.01 

Children 0.07 7.02 0.68 0.75 

Recommend 2.19 3.02 2.57 <0.01 

Refer 0.65 3.95 1.60 0.30 

Return 0.62 1.67 1.02 0.94 

Activities 0.55 2.40 1.15 0.70 

Courtesy 0.20 17.43 1.84 0.59 

Young 0.45 1.87 0.91 0.80 

Old 0.35 0.53 0.43 <0.01 

Conscientious 0.05 1.46 0.28 0.13 

Organized 0.16 1.42 0.48 0.18 

Comfortable 2.26 6.43 3.81 <0.01 

Dress 0.82 3.39 1.66 0.16 

Arthroscopy 0.12 12.8 1.25 0.85 

dic surgeons have shown that younger surgeons received 
online reviews at higher rates and ones that were more 
positive than those for older surgeons (Bernstein and Mes
fin 2020; Donnally, McCormick, Li, et al. 2018; Jack et al. 
2017; Heimdal et al. 2021; Runge et al. 2020; Damodar 
et al. 2019). This study agrees with these findings as we 
showed that ASES members who were younger received sig
nificantly higher star-ratings and sentiment scores. Fur
ther, we also found that comments containing the term 
“old” resulted in surgeons having more than a 50% lower 
chance of receiving a positive written evaluation online (OR 
(95% CI): 0.43 (0.35-0.53), p<0.01). Yet, in their analysis 
of 299 shoulder and elbow surgeons, Syed et al. indicated 
that surgeon age had no impact on the ratings they received 
(Syed, Acevedo, Narzikul, et al. 2019). Thus, to date, a dis
crepancy exists between our findings and those of the only 

other analysis of PRWs for shoulder and elbow surgeons; in
creased research is still needed on this subset of surgeons. 
Further, there is currently no literature that correlates dif
ferences in star- and or sentiment-scores to clinical out
comes or patient experiences. While the present study can 
analyze statistical differences overall, we are unable to de
termine what level of difference a patient considers impor
tant. Thus, while the age of the surgeons was found to be 
a statistically significant predictor of overall score, a differ
ence of 0.07 in sentiment analysis and 0.30 in star rating 
scores may not be detectable by patients reading these re
views online. 

In part, however, these results may be attributed to the 
fact that younger surgeons receive ratings and reviews at a 
higher rate online compared to more senior surgeons, pro
viding room for increased review variability and dynamic
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ity (Bernstein and Mesfin 2020; Bakhsh and Mesfin 2014). 
Donnally et al. and Damodar et al. partially attribute these 
increased rates to the greater use of social media by 
younger physicians, comparatively (Hutto and Gilbert 2014; 
Heimdal et al. 2021). However, it must be acknowledged 
that the rate at which one obtains reviews does not nec
essarily correlate with review positivity (Hutto and Gilbert 
2014). Nevertheless, given that our study demonstrates a 
negative correlation between review positivity and age, all 
while using the most up to date and publicly available re
views, it is important that the practicing shoulder and el
bow surgeon is aware of the current PRW landscape that 
their patients are using. 

Further, our present study shows that female surgeons 
and male surgeons achieved comparable ratings (female: 
4.3/5.0 vs. male: 4.4/5.0; p=0.57) and sentiment scores (fe
male: +0.57 vs. male: +0.54; p=0.54). Individual analyses 
of multiple orthopedic subspecialties (i.e., spine, hand, hip 
and knee) support a similar notion (Kirkpatrick, Abboudi, 
Kim, et al. 2017; Runge et al. 2020; Melone et al. 2020). 
However, other studies indicate that female orthopedic sur
geons may receive higher ratings compared to their male 
counterparts (Heimdal et al. 2021; Nwachukwu et al. 2016). 
Alternatively, Syed et al. also showed that female (n=11) 
ASES members received lower ratings than male (n=288) 
members (Syed, Acevedo, Narzikul, et al. 2019). Given these 
current discrepancies in the orthopedic literature, and the 
limited literature on shoulder and elbow surgeons, we pro
pose more research needs to be conducted to clearly elu
cidate the impact surgeon gender plays on online remarks. 
This is especially true for our cohort as only 5.6% of the 
included ASES members were female, making it difficult to 
draw definitive conclusions as to the impact surgeon gen
der has on overall ratings. 

In the present orthopedic PRW literature, surgeon region 
of practice was not related to overall rating scores. For gen
eral orthopedic surgeons, Frost et al. noted no differences 
in ratings by regional stratification, however they did find 
that the majority of reviews were written on surgeons prac
ticing in southern states (Frost and Mesfin 2015). Simi
larly, Haglin et al. and Zhang et al. noted no differences 
in regional scores in their analyses of 282 and 209 spine 
surgeons respectively (Haglin et al. 2018; Zhang, Omar, 
and Mesfin 2018). While shoulder and elbow surgeons were 
found to have more reviews in the Northeast, a factor that 
the Syed et al. contributed to potential population densities 
or internet use patterns, there was no difference in ratings 

between surgeons practicing in the northeast (8.5/10.0), 
west (8.3/10.0), midwest (8.4/10.0), or south (8.4/10.0) 
(Syed, Acevedo, Narzikul, et al. 2019). Similarly, we report 
that both star-ratings and sentiment scores do not signifi
cantly differ between surgeons practicing in the northeast
ern (4.4/5.0, +0.57), western (4.5/5.0, +0.59), midwestern 
(4.5/5.0, +0.55), or southern (4.5/5.0, +0.58) United States. 
These findings are despite the U.S. News and World Report 
consistently ranking more northeastern, midwestern, and 
western hospitals in their "Top 20 Best Hospitals for Or
thopedics’’ compared to southern hospitals; in 2021 seven, 
seven, five, and one northeastern, midwestern, western, 
and southern based hospitals were in the top twenty re
spectively (U. S. News and World Report 2020).. Similar to 
what was seen in Canadian analyses, this could have led to 
variations in ratings by region. In Canada, physicians in the 
central and western provinces were found to have received 
worse ratings than those practicing in the eastern provinces 
where the majority of the “Best Hospitals Canada - 2021” 
are located (Liu, Matelski, and Bell 2018; “Best Hospitals 
2021 - Canada” 2021). Nevertheless, as local differences in 
ratings were not noted in our analysis or in the aforemen
tioned orthopedic PRW studies, we conclude that ortho
pedic surgeons are being rated similarly across the United 
States regardless of their geographic location of practice. 

SURGEON PERSONAL AND ANCILLARY 
CHARACTERISTICS 

Previous reports have also noted multiple surgeon specific 
characteristics that are associated with overall positive on
line ratings. In orthopedics in particular, surgeons who ex
emplify proper bedside manner, listening and communica
tive skills, knowledge, and trustworthiness are more likely 
to receive higher online ratings (Bakhsh and Mesfin 2014; 
Kalagara et al. 2019; Velasco et al. 2019). These same qual
ities were stressed in the sole PRW analysis of shoulder 
and elbow surgeons where higher remarks on proper bed
side manner correlated with higher overall scores (Syed, 
Acevedo, Narzikul, et al. 2019). In our analysis, when a pa
tient’s comment included the terms “knowledgeable”, “con
fident”, “listen[s]”, or “comfortable”, surgeons’ online rat
ings were significantly more likely to be positive. Further, 
we saw that surgeons who conveyed proper “bedside man
ner[s]” also trended towards receiving more positive re
views (OR (95% CI): 1.51 (0.95-2.41), p=0.08). However, 
Syed et al. noted that in a survey of 100 shoulder surgeons, 
74% reported infrequently checking their own PRW profiles 

Understanding a New Age of Physician Ratings via Sentiment Analysis: How are Patients Reviewing Should…

Journal of Orthopaedic Experience & Innovation 7

https://journaloei.scholasticahq.com/article/68118-understanding-a-new-age-of-physician-ratings-via-sentiment-analysis-how-are-patients-reviewing-shoulder-and-elbow-surgeons-online/attachment/135597.jpeg


while another 94% reported making no changes to their 
practice based on these reviews (Syed, Acevedo, Narzikul, et 
al. 2019). Ultimately the culmination of these findings sug
gests that while known personal characteristics can drive 
review sentiment, surgeons may not be integrating these 
remarks into their medical practice. However, as Li et al. 
found that patients were more willing to select a provider if 
the physician had reviews highlighting positive social and 
technical skills, surgeons may want to consider following 
these reviews more carefully (Li, Lee-Won, and McKnight 
2018). Moreover, as we demonstrate that reviews contain
ing the term “recommend” were more likely to obtain a 
positive review, it is possible that stressing these important 
interpersonal skills will ultimately improve care and help 
physicians attract future patients. 

Further, research suggests that the aesthetic aspects of 
a practice, such as physician’s dress or office design, can 
significantly influence a patient’s satisfaction with and per
ception of a provider (Kamata et al. 2020; LaVela et al. 2016; 
Rehman et al. 2005). We note multiple office and staff-
based prompts significantly impacting review sentiment. 
Interestingly, reviews mentioning practice “staff” doubled 
the chances of receiving a positive review while those men
tioning “receptionist[s]” or “wait[s]” resulted in signifi
cantly reduced odds of having a positive review. Previous 
PRW studies also found that long wait times, scheduling 
difficulties, unfriendly staff, and worse office environments 
(e.g. cleanliness) resulted in more negative online reviews 
(Bujnowska-Fedak 2015; n.d.; Zhang, Omar, and Mesfin 
2018; Rehman et al. 2005), while ratings that stressed help
ful and friendly staff significantly increased the odds of sur
geons receiving positive ratings (Kalagara et al. 2019; Yu 
et al. 2020). These points become increasingly important 
when considering how comments and ratings on ancillary 
characteristics directly impact a surgeon’s personal PRW 
profile. In support of this point, Gao et al. showed that staff 
and physician online quality ratings were seen to be pos
itively correlated (r=0.73, p<0.01) (Gao et al. 2012). Thus, 
ancillary characteristics of a practice can influence how a 
provider is reviewed even if what is being commented on is 
not related personally to the physician. In the limited an
cillary terms that we scrubbed for, we showed that one in 
five reviews commented on aspects related to the office en
vironment and staff. These findings should encourage sur
geons to stress to their supporting staff the importance of 
patient centered care, and to review how their practice is 
being run, in order to optimize their online rating scores. 

The word and bigram frequency analysis of the best and 
worst reviewed surgeons revealed that pain is a substantial 
contributor to a patient’s perception of the skills and satis
faction with a provider. This is also exemplified in the mul
tiple logistic regression as “pain” decreased the odds of a 
positive score whereas “pain free” improved these odds. In 
their study of postoperative pain in lumbar spine surgery, 
Mancuso et al. indicated that patients who expected greater 
pain improvement, had documented depression, or had an
other surgery yielded less pain improvement (Mancuso et 
al. 2017). They concluded, similarly to this paper, that be
cause pain is unpredictable and likely common despite 

surgery, effective pain expectation management should be
come an emphasis for physicians prior to treatment. The 
present study supports these findings and reinforces the 
importance of patient preoperative and postoperative ed
ucation on what is expected after surgery. Willingham et 
al. also indicate that patient attitudes have an association 
with their health outcomes, specifically endorsing negative 
expectations as being associated with lasting pain postop
eratively (Willingham et al. 2021). Our study serves to add 
to this growing body of literature surrounding pain expec
tations following surgery. Through screening the bigrams 
of the worst reviewed surgeons and the results of the mul
tiple logistic regression here, it is clear that pain and its 
severity populate these worst reviews. Thus, lasting pain 
is greatly influencing patient’s perceptions of their physi
cians. By preemptively addressing patient expectations of 
pain and clarifying any misconception that surgical inter
vention guarantees complete pain resolution, physicians 
may be able to prevent unnecessary patient dissatisfaction. 
Of note, this study was unable to determine whether pa
tients were reviewing surgeons based on operations or in 
office visits and we were only able to collect data from a sin
gle PRW. 

FUTURE DIRECTIONS 

Overall, patients need to be cautious of relying on PRWs 
as well as the reviews provided on them as profiles are oc
casionally automatically generated and may not reflect up
dated data on the provider if they are unaware that this 
is happening. Further, the anonymity that the sites guar
antee allows for patients to write potentially falsified re
views or accounts as there is no way for websites to ensure 
that they actually met with the provider (Murphy, Radadia, 
and Breyer 2019; Burkle and Keegan 2015; Ramkumar et al. 
2017; Strech 2011). This same notion can be applied to the 
physician and potential marketing teams. 

Ultimately, however, this multifaceted code allows sur
geons to analyze not only their field, but their hospital sys
tem, department, and person to see how patients are re
viewing and rating them online and in real time. Going 
beyond star-ratings, this quantitative approach to analyz
ing a previously qualitative metric allows ASES surgeons 
to adapt to an ever-changing field of orthopedic medicine 
through their patient’s written perspective. Further, we are 
able to screen through specialty and subspeciality specific 
phrases in order to see how strongly they impact a certain 
field’s review positivity. For example, while the term 
arthroscopy was not a significant predictor of overall review 
sentiment here, it acts to highlight the significance of this 
algorithm. Hypothetically, this sentiment analysis algo
rithm allows practices and individuals to determine if terms 
they stress in their care process are being stressed by the 
patients who review them online. Future directions for this 
project are seeking to develop an application or website 
that would allow surgeons to individually see statistics 
about their own PRW reviews in order to make decisions for 
adjusting care practices. 
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CONCLUSIONS 

The present study is the largest cohort analysis to date 
looking at internet ratings and written comments for shoul
der and elbow surgeons, and it is the first sentiment analy
sis that has been conducted on this subgroup of orthopedic 
surgeons. Sentiment analysis provides physicians the abil
ity to improve upon their practice, and to curtail their med
ical doctrine, using the specific comments of the patients 

whom they treat. Ultimately, younger shoulder surgeons 
who patients perceive to be knowledgeable, confident, and 
attentive, while providing reasonable pain relief, are the 
most likely physicians to receive positive online reviews. 
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