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Abstract 

In three essays, this dissertation examines how patients judge their physicians in 

online physician reviews and whether those judgements align with traditional gender 

stereotypes. Specifically, I qualitatively explore patients’ judgments of their physicians’ 

interpersonal manner and technical competence, and the predominant factors within the 

two dimensions. I then train a machine-learning algorithm to code patients’ judgments 

in online physician reviews at scale. Finally, I use the machine-coded sample to analyze 

physician gender differences in judgments received from patients and how those 

judgments affect physicians’ review star ratings. 

 In Essay 1, I propose an elaborated theoretical framework to identify the 

predominant factors underlying patients’ interpersonal manner and technical 

competence judgments of their physicians. This framework expands on prior grounded 

theory work by Lopez et al. (2012) and uses findings from a qualitative content analysis 

of 2,000 reviews received by distinct physicians. For this framework, I draw on a larger, 

new dataset of physician reviews from Healthgrades.com, one of the leading physician 

review websites, and use a balanced sample of reviews representing primary care 

physicians and surgeons, male and female physicians, and low- and high-rated reviews. 

I provide rich descriptions and illustrative quotations of the factors comprising 

interpersonal manner and technical competence, and describe factors added to and 
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removed from Lopez et al.’s original framework. This framework from Essay 1 

demonstrates that patients value their physicians on a wide array of interpersonal 

manner and technical competence factors, including but not limited to bedside manner, 

going above and beyond, availability, knowledge, diagnostic skill, and open-

mindedness about treatment. 

 In Essay 2, I train, test, and validate an advanced natural language processing 

algorithm called Robustly Optimized BERT Pre-Training Approach (i.e., RoBERTa) for 

classifying the presence and positive or negative valence of patients’ interpersonal 

manner and technical competence judgments in online physician reviews. I use the 2,000 

manually coded physician reviews from Essay 1 to train and test two classification 

models, one for interpersonal manner and one for technical competence. Both models 

perform with 90% accuracy, with high precision, recall, and weighted F1 scores. I 

validate the models using the full sample of 345,053 RoBERTa-coded reviews for 167,150 

physicians by testing associations between the valence-coded judgments and review star 

ratings and by comparing review rating and gender analyses with extant results in the 

literature. The fine-tuned algorithm from Essay 2 allows us to code a large dataset of 

unstructured textual review data with high efficiency and accuracy, enabling 

subsequent large-scale text analysis. 
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 In Essay 3, I analyze whether patients’ judgments of their physicians’ 

interpersonal manner and technical competence align with traditional gender 

stereotypes. Drawing on the Stereotype Content Model, I hypothesize that patients’ 

judgments will conform with gender stereotypes, such that female physicians will be 

more likely to receive reviews with interpersonal manner judgments whereas male 

physicians will be more likely to receive reviews with technical competence judgments. 

Using the full sample of machine-coded reviews from Essay 2, I estimate multilevel 

logistic regressions to identify gender differences in interpersonal manner and technical 

competence judgments of physicians. Results from Essay 3 suggest that patients’ 

judgments partly align with traditional gender stereotypes: Female physicians are more 

likely to receive interpersonal manner judgments, but male physicians are not more 

likely to receive technical competence judgments. Whether female physicians are 

relatively more likely to receive praise or criticism for their interpersonal manner 

depends on their specialty. In stereotypically warm specialties, like primary care, 

females are penalized for seeming cold, whereas in stereotypically technical specialties, 

like surgery, females are advantaged for appearing warm. Last, female physicians, in 

some cases, are either not rewarded as much or penalized more than their male 

counterparts in their star ratings when receiving positive or negative interpersonal 

manner and technical competence judgments. 
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1. Introduction  

“She is very understanding, and caring. She took her time to explain 

things to me.” 

-Patient of internist, 5 stars 

 

“He performed a hernia surgery and all went very well. I was thoroughly 

satisfied with the procedure and recovery.” 

-Patient of general surgeon, 5 stars 

 

“Shes definitely more interested in her Minolos than she is in patients!” 

-Patient of orthopedic surgeon, 1 star 

 

“Play games with your medications. Scared of this guy.” 

-Patient of family medicine physician, 1 star 

 

When patients need to find and choose a new physician, over half turn to the 

Internet for help (Hanauer et al., 2014; Holliday et al., 2017; PressGaney, 2021). Patients 

rely on the Internet just as much or more than referrals from their healthcare provider 

and word of mouth (Kullgren et al., 2021; PressGaney, 2021). Patients report ratings and 

reviews as the most important factors to consider before choosing a physician (Hanauer 

et al., 2014). Since 2019, patient usage of healthcare review sites has increased by over 

50% (PressGaney, 2021). Of all websites patients use to search for healthcare, 

Healthgrades is ranked fourth, after Google, hospital and clinic websites, and WebMD. 

Patients trust the accuracy of commercial online reviews more than both government 

ratings and traditional patient experience surveys (Hanauer et al., 2014; Holliday et al., 

2017; Yaraghi et al., 2018). Although physicians’ star ratings are a key determinant in 
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choosing a physician, prospective patients also value the quality and helpfulness of 

physicians’ reviews (Carbonell & Brand, 2018; PressGaney, 2021). Thus, what patients 

say about their physicians online should not be ignored. Online physician reviews 

empower patients to share their experiences (Holliday et al., 2017), influence prospective 

patients’ decisions in selecting a physician (Burkle & Keegan, 2015b), and impact 

physicians’ quality improvement efforts (Emmert et al., 2016).  

In this dissertation, I analyze online physician reviews to better understand 

patients’ quality judgments of their patient-physician interactions, and to discern 

whether patients’ judgments differ based on their physicians’ gender and specialty. In 

the following sections, I first review the literature on two prominent movements in 

healthcare that center patient perspectives: patient-centered medicine and healthcare 

consumerism. I discuss the advent of traditional patient-experience surveys and their 

commercial online review counterparts and trace the various streams of research on 

online physician reviews. I then introduce theory from social psychology on the two 

fundamental dimensions of social perception: warmth and competence. I examine how 

these dimensions relate to patient-physician interactions and undergird patients’ gender 

stereotypes of their physicians. 

Last, I present three essays exploring patients’ judgments of their physicians in 

online reviews. In essay 1, I build on prior grounded theory with a qualitative content 
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analysis to develop a theoretical framework characterizing how patients describe their 

physicians. In essay 2, I use the qualitative coding from essay 1 to train, test, and 

validate an advanced machine-learning algorithm to code a large sample of reviews at 

scale with high accuracy, precision, and recall. Finally, in essay 3, I use the machine-

coded reviews from essay 2 to conduct a large-scale text analysis to identify gender 

differences in patient judgments of their physicians. 

1.1 Patient-centered care 

The origins of patient-centered care date back to the 1950s, when U.S. 

psychologist Carl Rogers coined the concept to describe a trusting therapist-patient 

relationship (Latimer et al., 2017). Decades later, in 2001, the Institute of Medicine (IOM) 

enshrined patient-centeredness as a core principle of the U.S. healthcare system by 

naming patient-centered care as one of six aims for quality improvement in its report, 

Crossing the Quality Chasm: A New Health Care System for the 21st Century (Wolfe, 2001). 

The Agency for Healthcare Research and Quality (AHRQ) describes the IOM’s six aims 

as one of the most influential frameworks for assessing quality in healthcare (AHRQ, 

2022b). In addition to patient-centeredness, the aims include safety, effectiveness, 

timeliness, efficiency, and equity.  

Patient-centered physicians provide care that is respectful of their individual 

patients’ needs, values, and preferences (Wolfe, 2001). This concept of care shifted the 
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patient-physician relationship from one of paternalism, in which physicians make 

decisions for their patients, to one of partnership, with shared decision making (Kaba & 

Sooriakumaran, 2007; Park et al., 2022). The subsequent empowerment of patients in 

their own healthcare has improved patient outcomes and quality of life, reduced 

disparities in care, and increased value (Epstein et al., 2010). 

1.2 Healthcare consumerism 

In parallel to the patient-centeredness movement, healthcare consumerism took 

center stage in the 1980s and 1990s as employers used health maintenance organizations 

(HMOs) to control the costs of care (Thompson & Cutler, 2010). Despite slowing costs to 

employers, employee backlash to managed care restrictions clarified that patients, when 

sheltered from costs, lacked awareness of the implications of their healthcare decisions. 

The healthcare consumerism movement thus advocates for more informed patient 

decision making to curb demand for low-value services. 

Healthcare consumers are characterized as patients who proactively use credible 

information and appropriate technology to make knowledgeable decisions about their 

healthcare (Carman, 2019). As a result, in 2010, Congress authorized the Patient-

Centered Outcomes Research Institute (PCORI) to fund research that helps patients 

make more informed healthcare decisions. In the healthcare market, patients can now 

shop for health plans on health insurance marketplaces (Wong et al., 2019), receive 



 

 

5 

personalized out-of-pocket estimates for shoppable healthcare services (Kullgren & 

Fendrick, 2021), and search and compare physicians before scheduling an appointment 

(Murphy et al., 2019). 

Healthcare consumerism and patient-centered care conceptually overlap with 

their emphasis on patient empowerment and decision making (Latimer et al., 2017). As a 

result, the expectation of both movements is for patient-centered physicians to be 

responsive to the needs of their patients, and patients to be informed and active co-

participants in their healthcare decisions.  

1.3 Measuring patient experience 

Key to both patient-centeredness and healthcare consumerism movements is 

measuring patients’ perspectives of their healthcare experiences. A year after the IOM 

published its “Quality Chasm” report, the Centers for Medicare and Medicaid (CMS) 

partnered with AHRQ to create the first standardized, national, survey of patients’ 

perspectives of their hospital experiences. CMS implemented the survey, Hospital 

Consumer Assessment of Healthcare Providers and Systems (HCAHPS), in 2006 and 

publicly reported the first results in 2008 (CMS, 2021). In 2007, AHRQ additionally 

released the CAHPS Clinician & Group Survey (CG-CAHPS) to measure patients’ 

experiences with their primary and specialty care providers (AHRQ, 2015). 
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From a patient-centeredness perspective, the HCAHPS and CG-CAHPS surveys 

at once hold providers accountable and incentivize them to improve their quality of 

care. From a healthcare consumer perspective, the publicly reported CAHPS survey 

results allow patients to make meaningful comparisons between hospitals and 

physicians. For both movements, HCAHPS and CG-CAHPS empower patients to 

provide feedback on their patient experiences and offer trustworthy information to 

guide prospective patients’ decision making.  

As healthcare shifts toward value-based care, patient experience has become an 

increasingly important measure to benchmark quality. As such, CMS now ties Medicare 

value-based care reimbursements to the HCAHPS survey (Ranard et al., 2016). 

Additionally, some alternative payment models, such as the Pioneer Accountable Care 

Organization (ACO) and the Medicare Shared Savings Plan ACO, tie performance-based 

payments to CG-CAHPS results (Frequently Asked Questions About CGCAHPS). 

1.4 Online physician reviews 

The CAHPS surveys have enabled patients to compare and make decisions about 

their providers based on a standard set of topics. However, not all patients may be 

invited to take a CAHPS survey after their healthcare encounter (Health), and survey 

results may only be publicly available after the physician reaches a threshold of survey 

responses (DukeHealth). For example, Wake Forest Baptist Health only distributes 25 
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outpatient CG-CAHPS surveys per month per provider to a random sample of patients, 

and reports a return rate of 18% (Health). Although Duke Health reports a 30% return 

rate of its CG-CAHPS surveys, resulting in feedback from 120,000 patients per year, 

Duke only displays star ratings for providers who have received over 30 responses in 

the past 24 months (DukeHealth). 

Commercial physician review websites complement traditional survey reporting 

with free, publicly accessible, crowdsourced ratings and reviews (Bardach et al., 2013; 

Schlesinger et al., 2015). Many of these commercial sites were born out of a desire to 

provide quality information to patients online. In 2004, before the advent of HCAHPS, 

Jeremy Stoppelman co-founded Yelp when he came down with a bad cold and had 

difficulty finding a local physician online (Richmond, 2012). Although Yelp is 

predominantly used by consumers to submit and read reviews of local businesses, the 

platform has become the most widely used, free, commercial website for hospital ratings 

in the U.S (Bardach et al., 2013; Ranard et al., 2016). Other commercial physician review 

websites have proliferated on the Internet, such as Healthgrades, Vitals, RateMDs, and 

ZocDoc. Established in 1998, Healthgrades became the leading comprehensive physician 

review website in 2014. Healthgrades populates its site using sources including claims 

data, crowdsourced patient surveys, and active U.S. physician profiles from the National 

Provider Identifier Registry (Furnas et al., 2020; Healthgrades, 2022). 
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As with traditional patient-experience surveys, there are key limitations to online 

physician reviews. Negative reviews, whether from actual or fake patients, may 

jeopardize a physician’s reputation and patient acquisition (Frost, 2020). Yet, physicians 

are hindered from responding to patients because of threats to both HIPAA and trust in 

the physician-patient relationship (Lee, 2017). Despite physicians’ concern over the 

consequences of negative reviews (Frost, 2020; Murphy et al., 2019), researchers have 

shown online reviews are overwhelmingly positive (Emmert et al., 2013; Liao et al., 2020; 

López et al., 2012). Physicians can also use the feedback from these reviews to improve 

their care, communication, workflow, and derive quality improvement measures 

(Emmert et al., 2016; Lee, 2017; Murphy et al., 2019). 

Another limitation of online physician reviews is representativeness. Research 

suggests online physician reviews are predominantly written by young, educated, and 

affluent consumers (López et al., 2012). One study found negative online ratings were 

more common among physicians with more years of experience (Okike et al., 2019), 

which may reflect findings that younger patients, who are more likely to leave online 

reviews, prefer younger physicians (McKinstry & Yang, 1994). Although online 

physician reviews are increasing in popularity, research suggests whereas 37% of 

Internet users have rated goods and services online, only 3–4% have rated physicians or 

hospitals (Fox & Duggan, 2013). Further, one study estimated that in 2010, only 1 in 6 



 

 

9 

practicing U.S. physicians had received an online review on RateMDs (Gao et al., 2012). 

Although the views of a few unverified patients who write online reviews are not 

representative of all patient perspectives, most patients support posting narrative 

comments online and consider physician review websites important resources when 

selecting a physician (Hanauer et al., 2014; Holliday et al., 2017). Thus, it is critical to 

understand what information commercial reviews convey about the patient experience 

and how this information potentially influences prospective patient decisions. 

1.5 Current research on online physician ratings and reviews 

Much of the research exploring online physician ratings and reviews can be 

divided into four streams. In the first stream, researchers have studied whether 

commercial online ratings correlate with traditional patient-experience surveys. These 

studies generally find low-to-weak correlations between commercial ratings and 

traditional patient-experience surveys, such as the Press Ganey CG-CAHPS survey 

(Chen et al., 2018; Ryan et al., 2016; Widmer et al., 2018). However, these studies are 

typically conducted with small sample sizes and limited to either a single subspecialty 

or a single institution. 

A second stream of research focuses on internal commercial rating associations 

between individual attributes and the global score. These studies find high, positive 

correlations between individual attribute ratings and the overall rating, which typically 
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comes from the question, “how likely would you recommend this provider?”(Bakhsh & 

Mesfin, 2014; Kadry et al., 2011a). For example, one study of orthopedic surgeons found 

five variables across four commercial websites were significantly correlated with higher 

overall ratings: ease of scheduling, time spent with patient, wait time, surgeon 

proficiency, and bedside manner (Bakhsh & Mesfin, 2014).  

A third stream of research inquires whether online ratings are correlated with 

clinical outcomes. So far, this research has demonstrated mixed results. For example, one 

study found that compared to highly rated cardiac surgeons (≥4 stars), lower-rated 

cardiac surgeons were significantly associated with higher in-hospital mortality rates 

(Lu & Rui, 2018). However, the authors could not disentangle whether these lower-rated 

surgeons were truly less proficient or were physicians that elected to take on the most 

difficult cases, which may have resulted in poor reviews. Another study found no 

associations between online specialist ratings and objective quality-of-care and peer-

assessment measures (Daskivich et al., 2018). However, the researchers found 

consistency in ratings across commercial platforms, which they suggested may mean 

these sites measure a latent construct unrelated to performance. 

Understanding what this latent construct is leads to a fourth stream of research, 

which considers whether commercial physician reviews reveal other important 

constructs not explicitly captured by ratings. Most research within this stream focuses 
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on identifying what patients discuss in their narrative, unstructured comments. A 

qualitative analysis of reviews for female pelvic physicians found themes such as 

empathetic communication, accurate diagnosis, and effective management of urological 

conditions were associated with positive reviews (Asanad et al., 2018). Among spine 

surgeons, favorable reviews were related to surgical outcomes and surgeon likability, 

whereas negative reviews highlighted staff interactions and billing (Donnally III et al., 

2018). One study comparing Yelp reviews of hospitals to HCAHPS attributes found 

several themes within Yelp narratives that were not present in HCAHPS, including cost 

of a hospital visit, insurance billing, and quality of nursing (Ranard et al., 2016). Last, a 

grounded theory analysis of Yelp and RateMDs reviews for primary care physicians 

identified four main themes: global impressions, interpersonal manner, technical 

competence, and system issues (López et al., 2012). This dissertation is situated within 

this fourth stream of research and asks two questions: how do patients judge their 

patient-physician interactions along the dimensions of interpersonal manner and 

technical competence and do those judgments align with gender stereotypes? 

1.6 Two fundamental dimensions of social perception 

I build on the previous grounded theory work by Lopez et al. (2012) as well 

theory from social psychology on how people form spontaneous impressions, 

judgments, and stereotypes of others. Lopez et al. identify two categories of patient 
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comments that relate to physicians: interpersonal manner and technical competence. The 

authors describe interpersonal manner as a physician’s attentiveness, communication, 

and characteristics whereas technical competence refers to a physician’s aptitude, skills, 

and thoroughness (López et al., 2012). These two dimensions align with the two 

fundamental dimensions of social perception from social psychology, warmth and 

competence, which underlie perceptions of others and drive group stereotypes (Cuddy 

et al., 2008). Prior research shows patient-centered care also requires both warmth and 

competence to influence patient adherence and self-care (Hall et al., 2014; Howe et al., 

2019). 

Extensive psychological research with people across multiple cultures shows that 

we universally use warmth and competence to sort and judge others (Cuddy et al., 2008; 

Fiske et al., 2007). Warmth traits include characteristics like friendliness, trustworthiness, 

and kindness; competence traits include intelligence, efficacy, and skill (Fiske et al., 

2007). Although these dimensions are typically seen at odds, especially in comparative 

contexts (Judd et al., 2005), together they account for nearly 90% of the variance in 

people’s judgments of others’ social behaviors (Abele & Wojciszke, 2007).  

Over the decades, psychologists have conceptualized these two fundamental 

dimensions by various nomenclatures. In the 1940s, Solomon Asch theorized that people 

form warm/cold and intelligent/industrious first impressions of others’ personalities 
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(Asch, 1946). More recently, Cuddy, Fiske, and Glick’s Stereotype Content Model uses 

warmth and competence as the central dimensions of group stereotypes (Cuddy et al., 

2008), whereas Abele and Wojciszke’s Dual Perspective Model describes agency and 

communion as the key dimensions of perceptions of self vs. others (Abele & Wojciszke, 

2014). Across the different conceptualizations of the two dimensions, warmth is 

primary: people are more sensitive to warmth traits and make warmth judgments faster 

than competence judgments (Abele & Wojciszke, 2014; Cuddy et al., 2008). In this 

dissertation, I situate my examination of patients’ judgments of their physicians within 

psychology’s theorizing about the warmth and competence dimensions of social 

perception. However, I will use the broadened framework of interpersonal manner and 

technical competence consistent with prior research on patient reviews (López et al., 

2012). 

1.7 Gender stereotypes along the two fundamental dimensions 

Researchers have shown warmth and competence are central dimensions of 

group stereotypes. Social Role Theory posits that the origins of social structural relations 

delineate feminine and masculine orientations (Eagly et al., 2000). These gender 

stereotypes follow from historical gendered divisions of labor, with women as 

homemakers and men as employees. Thus, we infer traits of women and men from their 

role behaviors, such that women are perceived as warm, communal, nurturing mothers 
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who take care of the home while men are competent, agentic leaders in the workplace. 

These gender stereotypes not only describe how women and men are (descriptive 

norms) but how women and men should be (prescriptive norms). Role Congruity 

Theory thus follows that individuals whose social roles and behaviors violate their 

gender stereotypes receive backlash (Eagly & Karau, 2002). Social Role Theory, however, 

postulates that stereotypes are dynamic and may change as roles in society shift 

(Diekman & Eagly, 2000). 

The Stereotype Content Model complements Social Role Theory by advancing a 

broader approach linking warmth and competence to group stereotypes (Cuddy et al., 

2008). According to this model, most groups receive ambivalent stereotypes, with a 

positive evaluation of one dimension and a negative evaluation of the other. For 

example, women are stereotypically high in warmth but low in competence whereas 

men are stereotypically high in competence but low in warmth. These ambivalent 

stereotypes apply to other outgroups, such as model minorities and welfare recipients 

(Cuddy et al., 2011), which are beyond the scope of this dissertation. 

Few studies of online physician reviews have examined how patient judgments 

align with gender stereotypes. Some studies have shown female physicians are more 

likely described with interpersonal language than males (Chen et al., 2021; Dunivin et 

al., 2020; Thawani et al., 2019), whereas two studies have additionally found male 
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physicians are described with more positive technical words (Haynes et al., 2021; 

Marrero et al., 2020). In this dissertation, I expand previous theoretical and empirical 

research, probing patients’ gender stereotypes in reviews of physicians overall as well as 

within the specialties of primary care and surgery.
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2. Essay 1: How patients describe their physicians: 
Characterizing the interpersonal manner and technical 
competence dimensions of online physician reviews 

2.1 Introduction 

Patients are increasingly turning to online physician ratings and reviews to 

assess physician quality (Findlay, 2016; Fox & Jones, 2009; Gao et al., 2012; Holliday et 

al., 2017). Between 40% and 60% of U.S. adults report ever having used a physician 

review website (Hanauer et al., 2014; Holliday et al., 2017; Kullgren et al., 2021). Since 

2011, traffic to commercial physician review websites, including Healthgrades and 

Vitals, has substantially increased (Findlay, 2016). Research has shown people perceive 

online reviews as equally important as government clinical ratings and more important 

than physician qualifications when selecting a physician (Carbonell & Brand, 2018; 

Yaraghi et al., 2018). Most patients also trust the accuracy of commercial websites more 

than of health system patient-experience surveys (Holliday et al., 2017), and consider 

these websites as somewhat or very important resources when selecting a provider 

(Hanauer et al., 2014). In one study, 81% of patients reported they would choose a 

physician based on a positive review alone and 77% reported they would not seek care 

from a physician based on a negative review alone (Burkle & Keegan, 2015a). 

Online physician reviews not only impact prospective patients but also 

physicians. Although most online reviews are positive (Emmert et al., 2013), negative 

reviews can harm a physician’s reputation and practice (Frost, 2020). However, 
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physicians can use feedback provided in reviews in improve their care and 

communication (Lee, 2017; Murphy et al., 2019). One survey of over 2,000 physicians 

found that more than half of respondents used online ratings and reviews to derive 

quality improvement measures (Emmert et al., 2016). Most measures implemented were 

related to communication, scheduling, and office workflow. 

Compared to traditional surveys, such as Press Ganey, commercial online 

reviews are easily accessible, more frequently updated, and utilized by more patients 

when selecting a provider (Schlesinger et al., 2015). However, commercial reviews have 

limitations. They can be anonymous; submitted by unverified or fraudulent patients 

(Frost, 2020); and represent a patient subpopulation that skews younger, more educated, 

and less healthy (Murphy et al., 2019; Terlutter et al., 2014). Despite their limitations, 

online physician reviews represent free, publicly available, voluntary patient 

perspectives and provide important insights into what matters to patients about their 

physician encounters and their medical care (Bardach et al., 2013; Peuchaud, 2020; 

Schlesinger et al., 2015). 

Although numerical star ratings provide a quick and structured way to judge a 

physician’s quality, the free-text reviews allow patients to detail their experiences more 

completely (Greaves et al., 2014; Schlesinger et al., 2015). Reviews help patients ascribe 

meaning to their experiences, including more richly describing their physician-patient 

interactions and interpretations of their physicians’ skill (Schlesinger et al., 2015). 
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Reviews also allow patients to react emotionally to their healthcare experiences (Greaves 

et al., 2014). Thus, online reviews can reveal sources of perceived problems or positive 

experiences, and can buttress star ratings with descriptions of care-experience factors 

that patients value (Ranard et al., 2016; Schlesinger et al., 2015). 

A few studies have sought to examine the content of patients’ online reviews 

(Kilaru et al., 2016; Ranard et al., 2016; Wu & Tang, 2022). In one study, investigators 

developed a grounded theory of what patients say about their physicians on two review 

websites (López et al., 2012). Using a qualitative content analysis of 712 reviews received 

by 445 primary care physicians on Yelp.com and RateMDs.com, Lopez et al. (2012) 

identified that patients predominantly comment on the following four themes: global 

impressions, interpersonal manner, technical competence, and system issues (López et 

al., 2012). Other studies have built on Lopez et al.’s framework using natural language 

processing (NLP) approaches to conduct larger-scale analyses of the content in online 

physician reviews. These studies have associated Lopez et al.’s themes with positive and 

negative sentiments, health outcomes, overall ratings, patient choice, and gender 

differences (Dunivin et al., 2020; Paul et al., 2013; Wallace et al., 2014; Xu et al., 2021). 

Lopez et al. provide a useful yet incomplete framework to describe the types of 

reviews patients write about their physicians and encounters. In this paper, we extend 

Lopez et al.’s framework by applying the dimensions of interpersonal manner and 

technical competence to a more recent, richer dataset of online reviews. We build on 
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Lopez et al.’s grounded theory by first analyzing a larger sample of 2,000 reviews 

representing 2,000 physicians. Second, we expand the physician sample to include not 

only primary care physicians but also surgeons, and to include physicians across the 

U.S., compared to Lopez et al.’s sample from four large U.S. cities (Atlanta, Chicago, 

New York, and San Francisco). Third, we examine a sample of reviews from a different 

online source, Healthgrades.com, one of the largest commercial physician review 

websites (Furnas et al., 2020). 

2.1.1 Conceptual development 

Lopez et al. (2012) identified two dimensions related to physician-patient 

interactions: interpersonal manner and technical competence. The investigators defined 

interpersonal manner as items related to physicians’ characteristics, attentiveness, and 

communication skills, whereas technical competence included items related to 

physicians’ perceived aptitude and thoroughness, clinical skills, and follow-up (López et 

al., 2012).  

These dimensions of interpersonal manner and technical competence align with 

two fundamental dimensions of social perception prominent in social psychology 

literature: warmth and competence. Since the 1940s, researchers have used different 

labels to delineate these two dimensions. Asch (1946) coined “warm/cold” and 

“intelligent/industrious” to describe first impressions of people’s personalities (Asch, 

1946), Rosenberg, Nelson, and Vivekananthan (1968) proposed “social good/bad” and 
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“intellectual good/bad” in their theory of two-dimensional social judgments (Rosenberg 

et al., 1968), Fiske, Cuddy, and Glicke (2007) referred to “warmth” and “competence” 

when relating these judgments to group stereotypes (Fiske et al., 2007), and Abele and 

Wojciszke (2007) used “communion” and “agency” to explain how people distinguish 

between self and others (Abele & Wojciszke, 2007). Despite the differences in 

nomenclature, psychologists have formed a robust consensus that these dimensions 

form the main components of impression formation, which together account for nearly 

90% of the variance in how people spontaneously evaluate social behaviors (Abele & 

Wojciszke, 2007; Cuddy et al., 2008; Judd et al., 2005; Williams & Bargh, 2008; Wojciszke 

et al., 2009). 

These two fundamental dimensions are also key components of patient-centered 

care. Considered by the Institute of Medicine as one of the six key elements of high-

quality care, patient-centeredness requires high competence and warmth (Catalyst, 2017; 

De Valck et al., 2001; Epstein & Street, 2011a; Hall et al., 2014; Howe et al., 2019). 

Research shows patients value physicians who are patient-centered; high patient 

satisfaction ratings are associated with patient-centered care behaviors, such as good 

communication and thoroughness in care (Davis et al., 2021; Hall et al., 2014; Steiner-

Hofbauer et al., 2018; Tak et al., 2015). 

Lopez et al.’s grounded theory approach to characterizing online physician 

reviews confirms the relevance of psychology’s two fundamental dimensions to 
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evaluations of healthcare providers. However, Lopez et al.’s interpersonal manner and 

technical competence dimensions expand beyond psychology’s warmth and competence 

dimensions by incorporating behaviors and skills distinct to physicians. For example, 

physicians’ empathy and knowledge fall within the fundamental dimensions of warmth 

and competence, whereas time spent with physician during appointments and referrals 

are not warmth and competence concepts but are important aspects of physicians’ 

interpersonal manner and technical competence. Thus, in this paper, we use Lopez et 

al.’s nomenclature of interpersonal manner and technical competence. 

Lopez et al. provide a compelling initial framework of the interpersonal manner 

and technical competence factors patients evoke in comments about their physicians. 

Starting with Lopez et al.’s theory, we conduct our own qualitative content analysis and 

present an elaborated theoretical framework to distinguish the range of factors patients 

use to evaluate both primary care physicians and surgeons in online reviews. Our goal is 

to expand our understanding of how patients judge their physicians according to the 

dimensions of interpersonal manner and technical competence. We do this first by 

providing thicker descriptions of the factors comprising the two dimensions 

accompanied by fuller sets of illustrative examples. Second, we add factors not initially 

captured in Lopez et al.’s framework but that we observed patients describe in their 

reviews about their physician-patient interactions. Last, we exclude factors from Lopez 

et al.’s original framework that do not clearly represent either dimension.  
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2.2 Methods  

2.2.1 Data collection 

We scraped the physician profiles, including both rating and review data, from 

Healthgrades.com, one of the largest commercial online physician review platforms. We 

collected primary care physician (PCP) profiles listed under family medicine, internal 

medicine, and pediatrics, and surgeon profiles listed under general surgery; orthopedic 

surgery; and cosmetic, plastic, and reconstructive surgery. We scraped up to 20 reviews 

per physician, each associated with a 1-to-5-star rating. 

2.2.2  Sampling 

We conducted purposive random sampling to attain an equal number of reviews 

for PCPs and surgeons, for female and male physicians, and for reviews associated with 

low-star (≤ 3 stars) and high-star (≥ 4 stars) ratings. 

2.2.3 Qualitative analysis 

We manually coded each review for the presence and valence of interpersonal 

manner and technical competence. To develop our coding scheme, we started with 

Lopez et al.’s grounded theory. Lopez et al. developed their framework by coding 

reviews of PCPs practicing within four U.S. big cities (López et al., 2012). With our aim 

to characterize the reviews of both PCPs and surgeons practicing across the U.S., we also 

conducted our own qualitative content analysis to capture themes that were pertinent to 

both PCP- and surgeon-patient relationships.  
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Four investigators iteratively added to and refined the coding scheme through 

four rounds of double coding. After each round, the team met to discuss coding 

differences, resolve discrepancies, and reach group consensus on hard-to-code 

comments. We used a fifth round of double coding with 300 reviews to assess inter-rater 

reliability. After achieving high inter-rater reliability (Cohen’s κ range 0.74–0.85), the 

remaining reviews were independently coded, with 10% being double coded to ensure 

continued high inter-rater reliability (Cohen’s κ range 0.80–0.92). We used Stata for 

inter-rater reliability analyses. 

After coding the full sample of reviews, we evaluated the reviews as a group to 

identify subthemes within interpersonal manner and technical competence. We used 

inductive reasoning to discern recurrent, unifying concepts, and developed a taxonomy 

through consensus (Bradley et al., 2007). Predominant themes are presented in this 

paper, including those that align with Lopez et al.’s original themes and those that we 

removed from or added to Lopez et al.’s coding scheme. 

2.3 Results 

We coded 2,000 reviews, each received by a unique physician, from 

Healthgrades.com. Based on our sampling design, our reviews were evenly distributed 

across the following categories: highly rated female PCPs, highly rated male PCPs, 

highly rated female surgeons, highly rated male surgeons, lowly rated female PCPs, 
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lowly rated male PCPs, lowly rated female surgeons, lowly rated male surgeons (n=250 

or 12.5% each). 

Approximately 68.4% (n=1,368) of the patient reviews expressed any judgment of 

the physician’s interpersonal manner. Of those reviews, 56.5% (n=773) praised the 

physician’s interpersonal manner. In contrast, 56.5% (n=1,130) of patient reviews 

expressed any judgment of the physician’s technical competence and 56.0% (n=633) of 

those praised the physician’s technical competence. 

2.3.1   Interpersonal manner 

We observed three ways in which patients described the interpersonal manner of 

their physicians: attitude and character, behavior, and communication.  

Patients’ comments about their physicians’ attitude and character focused on 

how their physicians connected with them and recognized them as individuals with 

concerns and needs. Patients cared about their physicians’ personalities, that their 

physician showed genuine concern for them as a patient, and that their physician 

exhibited decorum. Patients found their physicians personable, empathetic, caring, and 

respectful or, conversely, arrogant, rude, indifferent, and dismissive. Three of Lopez et 

al.’s factors fell into this category: empathetic, friendly, and 

nonjudgmental/condescending. In addition, we observed patients describe their 

physicians’ bedside manner, professionalism, and caring when commenting on their 

physicians’ attitude and character. 
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When patients described their physicians’ behavior, they focused on their 

physicians’ displays of personal engagement and actions taken to strengthen the patient-

physician relationship. Spending time with patients, reassuring patients, exceeding 

expectations, and being available when needed improved physicians’ relationships with 

their patients, whereas rushing through appointments, ignoring fears, deprioritizing the 

patient, and doing the bare minimum to care for the patient degraded the patient-

physician relationship. Two of Lopez et al.’s factors fell into this category: time spent 

with physician during appointment and puts patient at ease. We added three factors 

that patients emphasized when commenting on their physicians’ behavior: going above 

and beyond, prioritizes patient, and availability and access. 

When patients commented on their physicians’ communication, they described 

what, if any, information their physicians gave, how their physicians talked to them, and 

whether their physicians listened. Physicians’ communication included informing the 

patient, explaining medical information, listening, answering questions, and 

conversation style. Two of Lopez et al.’s factors fell into the communication category: 

physician explains and physician listens. We additionally observed patients who 

commented on their physicians’ communication described whether their physicians kept 

them informed and whether they appreciated their physicians’ conversation style. 
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Although these overarching themes are an addition to Lopez et al.’s original 

taxonomy, most of the factors of interpersonal manner identified by Lopez et al. fall 

within these themes. 

2.3.1.1 Interpersonal manner factors that aligned with those in Lopez et al.’s 

framework 

Attitude and character 

Within attitude and character, we identified three factors that matched those in 

Lopez et al.: empathy, friendly, and nonjudgmental/condescending. 

Patients cared that their physicians showed empathy and took their concerns 

seriously. When patients described their physicians as empathetic or sympathetic, they 

perceived their physician as compassionate and understanding of their health issues. For 

example, “she showed compassion and [was] very relatable.” In contrast, physicians 

who were not empathetic were described as insensitive or lacking the ability to share 

patients’ feelings of pain or concern, such as, “She wasn’t very sympathetic to the pain 

my mom endured from the needle.” 

Patients perceived their physicians’ friendly or unfriendly demeaner as reflective 

of their physicians’ attitude toward them. Physicians reviewed as friendly received 

praise for being charismatic, kind, and approachable, such as, “he was both patient and 

personable.” Oppositely, patients criticized physicians who were unfriendly, cold, or 

arrogant, such as, “he emanates and holds a Godlike attitude towards himself.” 
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Patients described their physicians as nonjudgmental when their physicians 

acknowledged and respected their health concerns and values. Patients appreciated 

their physicians who listened to and validated their concerns and preferences, such as, 

“never talks down to you…really listens to what you have to say.” In contrast, patients 

who described their physicians as condescending felt their physicians had patronized 

them and either invalidated or dismissed their experiences and concerns. For example, 

“If you want an MD to gaslight you about your concerns, he is your man.” 

Behavior 

Two of Lopez et al.’s original factors fell within our theme of behavior: time 

spent with physician during appointment and puts patient at ease. 

Patients judged their physicians depending on how much time their physician 

spent with them in their patient-physician encounters. Patients appreciated when their 

physicians did not hurry through the appointment and took their time to listen, answer 

questions, and explain, such as, “always spends time discussing issues and concerns.” In 

contrast, patients disliked when their physicians rushed through the appointment or 

seemed to purposely truncate conversations, such as, “he takes on so many clients that 

our convos always felt rushed.” 

Patients cared about their physicians’ ability to put them at ease when they 

expressed anxiety about their health and upcoming procedures and treatments. Patients 

valued physicians who reassured and soothed them, like, “alleviates fears and concerns, 

before and after surgery.” Oppositely, patients recognized when their physicians either 
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ignored their fears and doubts or actively distressed them, exacerbating their fears, such 

as, “invalidated my fears and concerns.” 

Communication 

Two of our factors within communication matched those found in Lopez et al.’s 

framework: physician explains and physician listens. 

Patients praised physicians who provided clear explanations and gave detailed 

answers to their questions, such as, “he does a great job of explaining medical related 

topics in laymen terms,” and, “she gave detailed answers to my questions about 

resuming a number of activities.” In contrast, patients criticized physicians who 

insufficiently explained and answered questions, or who explained confusingly, such as, 

“she ignores questions, even when they have been asked multiple times.” 

When patients described their health concerns and issues, they noted whether 

their physicians listened. Patients appreciated when their physicians listened, such as 

“she listens to the patient concerns,” and disliked when their physicians did not listen, 

such as, “she did not listen to me or acknowledge my statements.” 

2.3.1.2 Interpersonal manner factors added to Lopez et al.’s framework 

Attitude and character 

In addition to the factors Lopez et al. identified, our analysis picked up three 

factors related to attitude and character. These factors included bedside manner, 

professionalism, and caring. 
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Patients commented on their physicians’ bedside manner as a broad 

characterization of their physicians’ approach to them as patients. A term unique to 

healthcare, bedside manner describes how healthcare providers personally interact with 

patients at their patients’ bedside. Patients perceived good bedside manner, such as, 

“she has the most wonderful bedside manner,” or bad bedside manner, such as, “this 

doctor has very poor bedside manner and interactions with his patients.” 

Patients described their physicians’ professionalism when their physicians 

conducted themselves appropriately in patient-physician interactions. Patients either 

praised their physicians for being respectful and well-mannered, such as, “she is 

professional, but easy to talk to,” or criticized their physicians for being rude and acting 

inappropriately, such as, “he wouldn't take accountability, and actually yelled at me 

multiple times when I questioned his decisions.” Our inclusion of professionalism as an 

interpersonal manner factor departs from Lopez et al.’s framework. Lopez et al. 

characterized comments about professionalism as expressing a vague, overall sentiment 

about the physician or the healthcare visit; however, we observed comments about 

professionalism focused on the physician’s polished manner. 

When patients described their physicians as caring, they commented on how 

their physicians showed they were invested in their wellbeing and in helping them 

maintain or improve their health, such as, “truly cares about his patients and wants to 
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see them get better.” In contrast, patients criticized physicians who showed indifference 

toward their wellbeing, such as, “he couldn’t care less how she was doing.” 

Behavior 

Within behavior, we added three factors that were absent from Lopez et al.’s 

framework: going above and beyond, prioritizes patient, and availability and access. 

Patients admired their physicians who went above and beyond to improve their 

patient care experience. Patients praised their physicians who incorporated personal 

touches into the care experience, such as remembering personal details about their lives, 

and supporting their health journeys as if they were close friends. For example, “she 

walked in pre op to check on me and was wearing a TEAM LORI shirt that I had given 

her while becoming so close and trusting her on my journey.” In contrast, patients 

judged physicians who only did the bare minimum of what was necessary to provide 

patient care. For example, “transferred My Mother in law to a therapy hospital in 

Cochran she was there 20 days, no visit, no call, no nothing from him.” 

Patients appreciated when their physicians treated them as the main priority, 

such as “he has made me feel as if I was his top priority, even though I knew he had 

many others that needed his expertise and care even more than I did.” Patients, 

however, disliked their physicians who seemed to prioritize other factors above them. 

Patients criticized their physicians when they perceived their physicians cared more 

about themselves, the money they made from the visit, or pursuits outside of the office, 
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such as, “two out of three appointments this woman cancelled…beautiful weather had 

more allure than taking care of her patients.” 

Patients cared about whether their physicians were available when needed and 

showed up on time for appointments. When patients commented on their physicians’ 

availability, they described access to their physician both in the office and outside of the 

office for questions, such as, “ALWAYS available, either in person or via message,” or, 

“does not have the time to take care of us. We have only been able to see her on two 

occasions in 3 years, and that was because we made them MONTHS in advance.” 

Patients also valued physicians who were punctual to their appointments, such as, “we 

never have to wait long to see him,” and criticized physicians with long wait times, such 

as, “he makes us wait hours after our appointment time because he thinks his time is 

more important than ours.”  

Our inclusion of availability and access departs from Lopez et al.’s framework. 

Lopez et al. characterized comments about appointment access and appointment wait 

time as system issues; however, we observed that patients interpreted availability and 

punctuality as reflections of their physicians’ priorities and investment in the patient-

physician relationship. 

Communication 

We included two additional factors to Lopez et al.’s framework: physician 

informs and conversation style. 
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Patients valued physicians who kept them informed and in the loop about their 

health issues, their treatment, and the latest medical research, such as, “always provides 

up to date pediatric information.” In contrast, patients criticized their physicians who 

withheld information, keeping them in the dark about their medical care, such as, “I had 

to take initiative and ask questions otherwise she would not have much to say.” 

Patients cared about not only what information they received from their 

physicians but also the way their physicians conveyed that information. Patients judged 

their physicians’ conversation styles based on their own preferences. Some patients 

appreciated physicians who were straight shooters, such as, “She does not fuss but just 

tells the consequences in a frank way, and lets me decide,” whereas other patients found 

those forthright physicians to be too blunt, such as, “unfortunately, her manner was 

brusque and noncommunicative.” Patients also appreciated communication styles that 

matched their own personal backgrounds, such as, “he spoke to my husband like one 

country man speaking to another country man and it made him so very comfortable.” 

Table 1 presents our interpersonal manner factors and illustrative quotations. 
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Table 1 Interpersonal manner factors and illustrative quotations 

 
Interpersonal manner factors Illustrative quotations 

A
tt

it
u

d
e 

an
d

 c
h

ar
ac

te
r 

Empathetic • Very sympathetic to your needs 

• You're instead met with a complete 

lack of empathy 

Friendly • Very nice guy 

• She acts superior to people in her care 

and cuts them off 

Nonjudgmental/ 

Condescending 

• She was attentive and took my 

concerns seriously 

• Very dismissive with his patients’ 

opinions and wishes 

Bedside mannera • Her bedside manner is exceptional 

• His bed side manner does not even 

exist 

Professionalisma • I was treated with respect and 

professional attitude by her at all 

times 

• Very unprofessional, rude with a 

gangster attitude 

Caringa • Truly cares about his patients and 

wants to see them get better 

• No regards for patient well being 

B
eh

av
io

r 

Time spent with 

physician  

during appointment 

• Never makes you feel rushed 

• Doctor spent a total of 5 minutes with 

me 

Puts patient at ease • He is comforting and prays with you 

prior to surgery 

• Didn't do anything to relax my mom 

or to explain what to expect during the 

procedure 

Going above and 

beyonda 

• She tends to remember what's going 

on in my life and asks about how 

things are going 

• He has to be reminded why you are 

there, then he looks at his computer 

and still treats you like his is doing 



 

34 

you a favor 

Prioritizes patienta • She makes you feel as if you were her 

one and only patient” 

• Did not listen to me when I was going 

over my problems like he use to, and 

is clearly only about getting his 

paycheck now 

Availability and accessa • Our daughter loves him and he's 

always available when needed 

• She is always on time, which is not 

something you find often in the 

medical field 

• She was never available to me when 

needed so I spent most of my time 

seeing docs at Urgent Care 

C
o

m
m

u
n

ic
at

io
n

 

Physician explains • She went over my biopsy results as 

well as the surgery that needed to be 

done and exactly what the surgery 

entailed, all in detail 

• Did not answer any of my questions in 

terms I could understand 

Physician listens • Listens to patients carefully 

• Provider lacks listening skills 

Physician informsa • He kept my family informed during 

the procedure & after the procedure 

• He never mentioned I might not get 

normal use of my arm and that I could 

be in pain after. I'd asked about side 

effects twice 

Conversation stylea • Straight forward no games 

• She sometimes came across abrupt 

and brash 

Notes: 
aFactor added to Lopez et al.’s framework 
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2.3.1.3 Interpersonal manner factors originally in Lopez et al.’s framework that we  

excluded 

We excluded four factors from Lopez et al.’s original framework: longevity of 

relationship with physician, helpful, trustworthy, and competent. Lopez et al. 

characterized all four factors as interpersonal manner; we removed three because they 

did not unambiguously reflect the interpersonal manner domain and one because it was 

mischaracterized as interpersonal manner instead of technical competence. Longevity of 

relationship with physician, helpful, and trustworthy could fall in either the 

interpersonal manner or technical competence domains, depending on their context in 

the review. 

Patients mentioned their longevity of relationship with a physician in both 

complimentary and critical reviews. In both cases, longevity was typically nested within 

a broader comment about why the patient appreciated or disliked their physician, which 

could relate to the physician’s interpersonal manner, technical competence, both, or 

neither. Some patients related their relationship longevity to their physician’s 

interpersonal manner, such as, “has been our family doctor for over 20 years. He's never 

in a hurry, always answering our questions fully.” Other patients related their 

relationship longevity to their physician’s technical competence, such as, “has been 

treating my mother for several years. Due to his neglect and imcimpatence [sic] my 

mother has lost her leg.” Patients also highlighted their physicians’ interpersonal 

manner and technical competence together as reasons for their longevity of relationship, 
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such as, “I've been her patient for over 6 years now. She has a wonderful personality and 

has always given me outstanding results.” 

Patients described their physicians as helpful or trustworthy both in terms of 

interpersonal manner and technical competence. For example, patients appreciated 

when their physicians were helpful in communicating and reassuring them, such as, 

“really helped put my fears to rest about my surgery.” Patients also perceived their 

physicians as helpful in offering solutions, and in identifying and treating their health 

conditions, such as, “was helpful with outlining options for my shoulder injury.” 

Patients’ comments, however, could also be unclear as to whether they found their 

physicians’ interpersonal manner or technical competence helpful or unhelpful. 

Examples included, “Most unhelpful medical professional who I have ever 

encountered,” and, “she's helped me more than I can explain.”  

As with helpful, patients described their physicians’ trustworthiness as both 

reflective of their physicians’ interpersonal manner and technical competence. Patients 

trusted or felt confident in their physicians when their physicians honestly 

communicated and genuinely listened. For example, “I feel like he is very trustworthy 

person/doctor and truly listens to what you have to say.” Patients also expressed trust in 

their physicians, or lack thereof, based on the physicians’ ability to provide quality care 

and medical advice, such as, “did not see me as an inpatient after readmission for 

surgical complications. do not trust your body to this person.” At other times, however, 
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patients described their physician as trustworthy or untrustworthy without elaborating 

on either the physician’s interpersonal manner or technical competence, such as, 

“amazing doctor you can truly trust.” 

Last, when patients mentioned their physicians’ competence, they described 

their physicians’ technical competence rather than interpersonal manner. Patients 

perceived their physicians as competent when physicians demonstrated knowledge of 

their patients’ health issues or successfully diagnosed or treated their patients. Examples 

included, “very competent in diagnosis,” or, in contrast, “was incompetent. My 

operation was a disaster.” Table 2 presents Lopez et al.’s interpersonal factors, which we 

excluded from our framework, along with our reasoning and illustrative quotations. 

 

Table 2 Excluded interpersonal manner factors, reasoning, and illustrative 

quotations 

Interpersonal manner factors Reasoning and illustrative quotations 

Longevity of 

relationship with 

physician 

Could relate to interpersonal manner or technical 

competence 

• IM: I have been a patient of Dr. Hickey for 

close to 20 years.  He is a Phenomenal Doctor 

who deeply cares about his patients. 

• TC: I have been Dr. Zavala's patient for 3 years 

and have always had good experiences with 

her.  She is thorough and knowledgeable. 

• Ambiguous: I have been going to Dr Nelson 

for over 3 years. He is by far the best doctor i 

have ever had. 
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Helpful Could relate to interpersonal manner or technical 

competence 

• IM: He was very helpful with answering my 

questions. 

• TC:  Dr. Douglas is very knowledgeable, and 

has helped me control not only my diabetes, 

but my weight. 

• Ambiguous: Most unhelpful medical 

professional who I have ever encountered.  

Trustworthy Could relate to interpersonal manner or technical 

competence 

• IM: I feel she's trustworthy in telling me what 

I need to hear, not necessarily what I want to 

hear. 

• TC: Trustworthy. I felt extremely comfortable 

& at ease knowing this doctor would be 

removing the body & tail of my pancreas 

along with my spleen. 

• Ambiguous: This guy is an untrustworthy 

quack 

Competent Relates to technical competence 

• TC: Really competent and knowledgeable 

doctor that was able to understand my 

symptoms and recommend a plan of action 

that works. 

• TC: One of the least competent doctors I have 

ever visited. I have been misdiagnosed by him 

on multiple occasions 

Notes:  

IM = interpersonal manner 

TC = technical competence 

 

2.3.2 Technical competence 

Patients described the technical competence of their physicians using the 

following three categories: Expertise, treatment approach, and outcomes. 
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When patients commented on their physicians’ expertise, they focused on 

whether their physicians had acquired the expected medical training, practice, and 

experience in the field to execute quality care. Physicians who demonstrated expertise 

were perceived as knowledgeable, capable of identifying and defining patients’ health 

issues, and both efficient and thorough in their work. Physicians deficient in expertise 

seemed inexperienced, uninformed, and careless. Three of Lopez et al.’s factors fell into 

this category: knowledgeable, efficient, and detailed. We additionally observed patients 

describe their physicians’ diagnostic skill when commenting on their physicians’ 

expertise. 

Patients who discussed their physician’s treatment approach reflected on what 

their physicians did to maintain or improve their health. Physicians’ treatment approach 

included offering a treatment plan, being open-minded about treatment, providing 

timely and appropriate referrals, and following up to ensure the patient remained in 

good health post-treatment. Four of Lopez et al.’s factors fell into the treatment approach 

category: clinical skills, complementary alternative medicine, referrals, and follow-up. 

Clinical skills may refer to several activities, including taking a patient history, 

conducting a physical examination, diagnosing, or performing a procedure. The 

illustrative comments Lopez et al. had characterized as clinical skills related to 

physicians’ abilities to formulate and offer treatment plans. We therefore relabeled 

clinical skills as treatment offered to better reflect this treatment approach factor. We 
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also relabeled complementary alternative medicine as open-minded about treatment. 

We observed that patients commented on their physicians’ open-mindedness to not only 

alternative medicine options but also treatments suggested by their patients and other 

physicians as well as outside-the-box medical treatments. 

Patients who commented on their outcomes described how they perceived the 

impact of their physician’s health care. Patients perceived good outcomes when their 

physicians’ decisions or treatments improved their health, and perceived poor outcomes 

when those decisions or treatments either did not improve or harmed their health. Two 

of Lopez et al.’s factors fell into this category: perceived poor decision making and 

perceived successfulness of treatment. We relabeled perceived poor decision making to 

incorporate both perceived good and bad decision making. 

Although these overarching themes are an addition to Lopez et al.’s original 

taxonomy, all the factors Lopez identified as technical competence fall within one of 

these three themes.  

2.3.2.1 Technical competence factors that aligned with those in Lopez et al.’s 

framework 

Expertise 

Within expertise, we identified three factors that matched those in Lopez et al.: 

knowledgeable, efficient, and detailed. 

Patients cared that their physicians were knowledgeable in their health issues 

and in the treatments and procedures their physicians performed, such as, “the 
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treatment was expertly and perfectly done,” or, “poor knowledge of eczema and 

alternative treatments.” Patients also commented on their physicians’ experience as a 

signal of their physicians’ knowledge gained through working in the profession for a 

period. For example, “very skilled, experienced surgeon,” or oppositely, “young and 

clueless.” 

Patients described their physicians as efficient when they perceived their 

physicians’ prompt ability to address their issues, such as through diagnosis or 

procedure. Patients praised their physicians for fixing the problem quickly, such as, “she 

repaired my severely broken ankle, she was very efficient and made the experience as 

best as possible.” In contrast, patients critiqued their physicians for appearing slow and 

disorganized, such as, “This Dr and his staff appear to be completely unorganized, 

which is not only irresponsible, but dangerous.” 

Patients judged their physicians as detailed when their physicians demonstrated 

thoroughness in their assessments and procedures, such as meticulous examinations and 

diligent reviews of their patient history. Patients also noticed when their physicians 

lacked sufficient attention to avoid errors, such as overlooking key patient medical 

information, or carelessness in ordering prescriptions and tests. For example, “quite 

impressed by his quality of care and the attention to details,” or, in contrast, “filled out 

the perscrition [sic] wrong and where it said date he put my mothers birthdate.” 
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Treatment approach 

All factors we identified under treatment approach matched those in Lopez et 

al.’s framework. The four factors include: treatment offered, open-minded about 

treatment, follow up, and referrals. Lopez et al. had named treatment offered as “clinical 

skills,” and had named open-minded about treatment as “complementary alternative 

medicine.” We changed how these two factors were characterized to add more 

specificity and to provide an expanded definition, respectively. 

When patients commented on the treatment offered by their physicians, they 

described their physicians as formulating and executing targeted treatment plans that 

were in their patients’ best interest or as failing to provide effective treatment plans. 

Patients complimented their physicians for diligently tinkering to provide the best 

treatment, such as “we started with drug treatment to find the best coarse [sic], which he 

modified over the years to where I now take minimal medication.” Patients also 

expressed dismay when their physicians either offered no plan or formulated a course of 

treatment that was ineffective, such as, “offers no solutions or plan of action.” 

Patients judged their physicians’ open-mindedness about treatment based on 

whether their physicians integrated information from a variety of sources, including 

patient preferences, second opinions, the latest research, and alternative medicine, to 

inform their recommendations. Patients praised their physicians for being appropriately 

flexible and innovative in offering a course of action, such as “He is also refreshingly 

open to some alternative supplements which I wanted to use as an adjunct to traditional 



 

43 

treatment,” or “she gave options for treatment rather than just one recommendation.” In 

contrast, patients criticized physicians with narrow or biased opinions about the 

patient’s treatment plan, such as “She was curt and dismissive about less invasive 

options, which gave me enough pause to take a break on pursuing a remedy.” 

Patients commented about whether their physicians provided prompt and 

appropriate referrals as needed, either for a second opinion or to another provider more 

equipped to address their issue. Patients wanted referrals when they asked for them, 

and they wanted referrals to providers who could effectively identify and treat their 

health issues. For example, “when I began having foot problems he referred me to a 

brace maker.” In contrast, patients disliked when their physicians failed to make timely 

referrals or made referrals to providers the patients had already consulted, who were 

not in network, or who could not treat their condition, such as, “she doesn’t give 

referrals to specialists as quickly as she should because she wants to figure out the 

problem.” 

Patients expected their physicians to not only treat their health issues but also 

follow-up with them to ensure proper healing. Patients also cared that their physicians 

maintained their patient-physician relationship post-visit or post-procedure. For 

example, “her and her team made sure to follow up/visit often during my hospital stay 

and were very responsive during my healing process!” In contrast, patients critiqued 
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their physicians for not dedicating time to further observe them after treatment, such as, 

“she never checked in with any of her patients.” 

Outcomes 

Our two factors identified under outcomes matched those in Lopez et al.’s 

original framework: perceived decision making and perceived successfulness of 

treatment. In Lopez et al.’s framework, perceived decision making was called “perceived 

poor decision making.” We changed the name of this factor to encompass both good and 

bad decision making. 

Patients cared about whether their physicians’ decision-making and 

recommendations benefited or would benefit their health. Patients appreciated when 

their physicians offered targeted recommendations, such as, “he always reviewed the 

results of the current test results: the good and the not so good, and advises 

accordingly,” and disliked when their physicians’ recommendations led to harm, such 

as “he told me to double my exercises. As a result, I overworked the knee.” When 

reading these comments, we adopted patients’ viewpoints in how they perceived their 

physicians’ decision making. If a physician did not prescribe a medication or chose to 

recommend a less-intensive treatment than the patient desired, the physician’s decision 

may have been appropriate. However, if the patient perceived poor decision making, we 

coded the review comment accordingly, such as, “Nothing showed on MRI so he said 

there was nothing there. Was unwilling to go digging around in there.” 
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When patients commented on their perceived successfulness of treatment, they 

described whether their physicians helped them achieve their desired health results. 

Patients either expressed satisfaction with their treatment outcomes, such as, “one day 

after surgery and I am already walking better than I have for the last year,” or perceived 

their physician failed to adequately remedy their health issue, such as, “very unhappy 

with work that was done and what was promised. Issue never fixed.” 

2.3.2.2 Technical competence factors added to Lopez et al.’s framework 

Expertise 

We added one factor to Lopez et al.’s framework: diagnostic skill.  

Patients appreciated their physicians’ diagnostic skill when their physicians 

diagnosed their condition with timeliness or accuracy, such as “I had been misdiagnosed 

with a long standing cough for 2 years, and she was able to within a few minutes 

ascertain that the cause of the cough was the medication I was taking.” On the other 

hand, patients criticized their physicians who either missed opportunities to detect a 

health issue or misdiagnosed their condition. For example, “I was hospitalized for a 

heart condition only to find out later that my resting heart rate and blood pressure had 

been astronomical for years and he had never mentioned anything.” 

Although we expanded the characterizations of the factors within treatment 

approach and outcomes, we did not add new factors to Lopez et al.’s original 

framework. We also did not exclude any factors from Lopez et al.’s framework. Table 3 

presents our technical competence factors and illustrative quotations. 
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Table 3 Technical competence factors and illustrative quotations 

 
Technical competence 

factors 

Illustrative quotations 

E
x

p
er

ti
se

 

Knowledgeable • She is very knowledgeable in 

her field 

• He had to Google information 

about my condition during my 

appt 

Efficient • He was efficient in assessing 

my situation, evaluating me, 

explaining my options, and 

formulating a treatment plan 

• He is the slowest doctor I have 

ever seen  

Detailed • Extremely thorough in her 

examinations/ordering tests 

when necessary 

• He never looked at my chart or 

history and suggested I follow 

up with a doctor I had already 

seen 

Diagnostic skilla • Made a quick and accurate 

diagnosis, and made an 

arrangement for surgery 

quickly losing no time 

• This is the most incompetent 

to say the least doctor i've ever 

seen. she couldn't diagnose 

redness my little one had, 

throwing at me random 

guesses. 

T
re

at
m

en
t 

ap
p

ro
ac

h
       Treatment 

offeredb 

• She will investigate and 

provide the best solutions until 

the issue is resolved 

• He prescribed the wrong 
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medications and the wrong 

treatment plans 

Open-minded 

about 

treatmentc 

• When we felt hopeless with 

health issues; she researched 

and thought outside the box 

• He is not willing to pursue 

other options if they are not 

his suggestions 

Follow up • He even called to follow up 

after my son's appointment to 

ensure that he was not having 

any issues 

• No follow up appt after my 

procedure, I was told to 

contact only if I had problems 

Referrals • Her prompt referral to a 

vascular surgeon probably 

saved my life. 

• She has also referred me to 

physicians that do not accept 

Medicare 

O
u

tc
o

m
es

 

Perceived 

decision 

makingd 

• My case was a hard one he did 

all he could then transferred 

me to a university hospital 

which was the best decision 

• Gave me medical advice that, 

had I taken it, would have 

guaranteed my cancer 

progressing making surgery 

unnecessary 

Perceived 

successfulness 

of treatment 

• Within 3 weeks, my cough 

disappeared 

• She should have never said 

she could perform this surgery 

because it was a miserable 

outcome 
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Notes: 
aFactor added to Lopez et al.’s framework 
bTreatment offered is characterized in Lopez et al. as “Clinical Skills.” Factor 

relabeled to specifically describe the distinctive basic care component. 
cOpen-minded about treatment is characterized in Lopez et al. as “Complementary 

Alternative Medicine.” Our factor includes comments about the physician’s flexibility 

and innovative thinking or, oppositely, the physician’s unwillingness to consider 

alternatives. 
dPerceived decision making is characterized in Lopez et al. as “Perceived Poor 

Decision Making.” Factor relabeled to include comments reflecting both good and 

bad decision making. 

 

2.3.3 Limitations of the framework 

For several reviews, it was difficult for us to come to a consensus about 

categorizing a review as interpersonal manner or technical competence because of two 

broad issues: First, the two domains are tightly linked and not mutually exclusive. 

Second, review language was often ambiguous, leading to different interpretations of a 

comment as reflecting interpersonal manner, technical competence, both, or neither. 

Many reviews were clearly about both interpersonal manner and technical 

competence (e.g., “personable and very knowledgeable”). However, because these 

domains are not mutually exclusive, sometimes we had trouble discerning whether the 

review was about interpersonal manner or technical competence. For example, the 

review comment, “She gave me no discharge instructions [on] how to take care of 

incisions,” could be about the physician’s communication (i.e., interpersonal manner), or 

about the physician’s thoroughness (i.e., technical competence). Similarly, patients at 

times perceived follow-up care not only as a part of their physicians’ treatment 
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approach, but also as a way for physicians to show their character and genuine 

investment in their well-being. For example, “absolutely cares about his patients and has 

good follow up with patients” links the physician’s follow up with his caring character. 

In contrast, “never available in the office for follow ups. I have issues after a cosmetic 

procedure and can't get in to discuss,” emphasizes poor follow-up care as a reflection of 

the physician’s availability to the patient. 

Ambiguous review language also affected whether we could confidently classify 

a review comment as interpersonal manner or technical competence. In cases where 

language could be attributed to either category, we decided not to code the review as 

either. For example, “he helped me,” without additional context, could refer to the 

physician helping the patient understand the treatment (i.e., interpersonal manner) or to 

the physician successfully treating the patient’s condition (i.e., technical competence). 

Last, we chose not to code review comments about system factors or staff unless 

the patient linked those comments to an evaluation of the physician’s interpersonal 

manner or technical competence. For example, “long wait” was not coded, whereas 

“Wait time is always long, he doesn't care” was coded as interpersonal manner. 

Additionally, “staff very rude” was not coded, whereas “If he is responsible for office 

and the way it operates, he gets a o. In my opinion office is operated so poorly it might 

put a patient at risk!!” was coded as technical competence. Figure 1 presents our 
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elaborated framework of interpersonal manner and technical competence judgments 

and their predominant factors. 

 

Figure 1 Framework of the predominant factors comprising patients' interpersonal 

manner and technical competence judgments in online physician reviews 

 

2.4 Discussion 

Online physician reviews allow patients to evaluate the quality of their 

physicians by detailing their patient-physician interactions in their own words (Emmert 

et al., 2013). These reviews offer meaning and emotion to patients’ numerical ratings, 

helping physicians better understand why a patient liked or disliked them (Greaves et 

al., 2014; Schlesinger et al., 2015). These reviews not only provide accessible, candid 

information to prospective patients but also actionable feedback to help physicians 

improve their quality (Emmert et al., 2013; Hanauer et al., 2014). 
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By examining the content of online physician reviews, researchers can better 

understand patients’ perspectives about their care and gain insights on how to enhance 

the patient-physician relationship. In this study, we propose an elaborated theoretical 

framework characterizing patients’ interpersonal manner and technical competence 

judgments of their physicians. We developed this framework by expanding on the 

grounded theory of Lopez et al. and by conducting our own qualitative content analysis 

of 2,000 online physician reviews. 

We expanded on Lopez et al.’s framework in the following ways: First, we 

derived our qualitative coding insights from a new, larger dataset of reviews received by 

physicians practicing across the U.S., with balanced representation of PCPs and 

surgeons, male and female physicians, and high- and low-star reviews. Second, we 

added factors to Lopez et al.’s framework to capture patients’ judgments of both their 

PCPs and surgeons more comprehensively and we removed factors that were too 

ambiguous to categorize. Last, we provided thicker descriptions and more illustrative 

examples of the factors both included and excluded from the framework.  

As medicine shifts to a more patient-centered approach, physicians are tasked 

with recognizing the patient as an individual with preferences, and with providing 

treatment expertise that aligns with those preferences (Howe et al., 2019). We focus on 

interpersonal manner and technical competence because these dimensions not only 

reflect core concepts of patient-centeredness, but also are within physicians’ direct 
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control. In our study, we found that patients valued physicians for characteristics like 

their empathy, availability, and clear explanations. Patients also desired physicians who 

were knowledgeable, open-minded about treatment options, and provided referrals 

when appropriate. In contrast, patients were dissatisfied with physicians who exhibited 

poor interpersonal and technical skills, like those who rushed them through 

appointments and were condescending, who missed medical chart details and 

misdiagnosed them. 

This study has several limitations. First, physicians’ interpersonal manner and 

technical competence are not the only dimensions patients value when judging the 

quality of their healthcare experiences. Lopez et al. and other researchers have shown 

patients care about and comment on system issues, such as staff, location, parking, cost, 

and office environment (Ko et al., 2019; Lagu et al., 2010; López et al., 2012). Future 

research should continue to elaborate and refine these frameworks to better understand 

predominant system-level issues. 

Second, we did not capture demographic information on the patients who 

submitted these reviews. Unlike in traditional patient-experience surveys, patients can 

submit online reviews anonymously or under pseudonyms. Although most commercial 

review websites do not verify that reviewers are real patients, some websites, like 

ZocDoc, are starting to change this by only posting reviews from patients who book 

through their system or are contacted after their appointment by third-party survey 
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providers (ZocDoc). However, despite physicians’ fears that online review websites 

provide opportunities for anonymous patients (and non-patients) to criticize their care, 

most ratings and reviews of physicians are positive (Kadry et al., 2011b; Lagu et al., 2010; 

López et al., 2012; Saliba & Black, 2009). 

Despite the drawbacks of online physician reviews, there are distinct benefits to 

commercial physician review websites. Unlike with traditional surveys, patients can 

evaluate their physicians online based on one-time or repeated interactions, providing a 

more holistic view of their patient-physician interactions. The selection bias in who 

volunteers an online review also differs from that of who completes a traditional patient-

experience survey. Whereas older, less educated patients tend to respond to traditional 

surveys, younger, more educated patients tend to review their physicians online (Lasek 

et al., 1997; López et al., 2012; Terlutter et al., 2014). Thus, online reviews may capture 

patient perspectives not otherwise represented in traditional assessments. Last, patients 

who respond to traditional surveys may demonstrate social desirability bias and avoid 

offering criticism for fear of retribution (Anhang Price et al., 2022; Badejo et al., 2022). 

Research shows ratings published by healthcare institutions are more favorable toward 

physicians and less dispersed than corresponding ratings on commercial websites 

(Kordzadeh, 2019). Allowing proactive, anonymous patient reviews online may 

therefore minimize potential response biases. 
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Both traditional patient-experience surveys and commercial review websites are 

limited in not only what questions they pose but also their validity (Daskivich et al., 

2018; McGrath et al., 2018; Pines et al., 2018; Sitzia, 1999). Thus, online physician reviews 

may reveal additional factors patients care about that are not captured in either 

traditional survey or commercial review measures (Ranard et al., 2016). Future research 

should examine how factors from physician reviews can be aggregated to provide more 

digestible survey measures and should test how the inclusion of different survey 

measures impacts patient-experience scores both online and in traditional surveys. 

2.4.1 Conclusion 

Online physician reviews are a publicly accessible resource to tap into patient 

perspectives of their medical encounters in their own words. By exploring online 

physician reviews, researchers can better understand how patients judge their patient 

experiences and the characteristics they like and dislike in their physicians. In this study, 

we developed an elaborated theoretical framework characterizing patients’ 

interpersonal manner and technical competence judgments of their physicians. This 

framework drew on prior grounded theory research and a qualitative content analysis of 

reviews received by a broad sample of physicians on one of the largest commercial 

physician review websites (López et al., 2012). This framework has implications for 

future researchers seeking to analyze physician reviews, for physicians seeking to draw 
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insights from unstructured feedback, and for policymakers seeking to improve their 

survey measures to better reflect physician characteristics patients value.
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3. Essay 2: What patients like and dislike about their 
physicians: Developing and testing an algorithm to 
classify social judgments in online physician reviews 

3.1 Introduction 

Patients increasingly turn to commercial physician rating and review websites to 

discuss their patient experiences (Guo et al., 2021) and provide feedback to hospitals and 

providers (Kilaru et al., 2014; López et al., 2012). Patient-authored reviews on these 

websites may capture factors of the patient experience not otherwise found in traditional 

patient experience surveys (e.g., Press Ganey) or academic research (e.g., interviews, 

questionnaires), such as insurance processing and appointment scheduling (Ranard et 

al., 2016; Xu et al., 2021). These websites have therefore gained increased attention 

among researchers seeking to better understand what patients care about and how 

commercial review data compare to other healthcare quality measures. For example, 

researchers analyzing commercial hospital reviews identified topics discussed by 

patients that were not covered in the current Hospital Consumer Assessment of 

Healthcare Providers and Systems (i.e., HCAHPS) survey, like nurse quality, staff 

compassion, and the technical aspects of care (Ranard et al., 2016). Other researchers 

found negative commercial reviews of surgeons focused on surgeon-independent 

factors, such as wait times and office staff, suggesting patients may consider factors 

beyond the patient-physician interaction when assessing quality (Trehan et al., 2016). 
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Online physician review websites potentially impact both patient choice and 

physician care quality. Some prospective patients rely on online physician ratings and 

reviews to help them choose physicians (Burkle & Keegan, 2015b; Murphy et al., 2019; 

Xu et al., 2021). Research shows people prefer words to numbers and can easier 

comprehend review narratives over quantitative ratings (Emmert et al., 2016). 

Additionally, physicians use patient feedback conveyed in online reviews to implement 

and improve quality measures, particularly related to patient communication (Emmert 

et al., 2016).  

The unstructured narrative text, however, presents a challenge for researchers 

seeking to make inferences from reviews. Methods previously used to identify 

judgments within reviews include hand-coding (López et al., 2012) and dictionary-based 

approaches (Chen et al., 2021; Dunivin et al., 2020). Hand-coding approaches, however, 

are time and resource intensive, which limits sample size (Nelson et al., 2021). Likewise, 

dictionary-based methods, like Linguistic Inquiry and Word Count, use a context-

independent bag-of-words approach, which may overlook misspellings, colloquialisms, 

and keywords and phrases not captured in prebuilt dictionaries (Ballard et al., 2022; Li 

et al., 2020). 

In this paper, we present measures of precision, recall, and accuracy for a new 

natural language processing (NLP) algorithm, designed to identify the presence and 

valence of two social judgments in online physician reviews: interpersonal manner and 
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technical competence. We use a Robustly Optimized BERT Pre-Training Approach (i.e., 

RoBERTa), which we trained to classify our two social judgments in reviews and which 

has been successfully applied in other classification contexts (e.g., Twitter) (Ballard et al., 

2022; Oliveira et al., 2022). We validate this algorithm by correlating results with review 

star ratings and by comparing results with those found in prior literature. 

3.2 Methods 

3.2.1 Data collection 

We scraped physician profile, rating, and review data published on 

Healthgrades.com in April 2020. We collected primary care physician profiles associated 

with family medicine, internal medicine, and pediatrics, and surgeon profiles associated 

with general surgery; orthopedic surgery; and cosmetic, plastic, and reconstructive 

surgery. Healthgrades.com has a physician profile for every U.S. physician with an 

active profile listed on the National Provider Identifier Registry (Healthgrades 

Frequently Asked Questions (FAQs)). In addition to physician profile characteristics, we 

scraped rating information and up to 20 of the most recent reviews per physician. On 

Healthgrades.com, patients can elect to submit a star rating alone (i.e., 1–5 stars, no 

fractions) or a star rating accompanied by a written review. The study was approved by 

our institutional review board and all data collected were publicly available and 

aggregated for research purposes. Our final sample included 345,053 reviews submitted 

for 167,150 physicians. Figure 2 shows a flow chart of our sample selection. 
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Figure 2 Sample selection flow chart 

 

3.2.2 Coding reviews for interpersonal manner and technical 
competence 

3.2.2.1 Hand-coding the training data 

We trained a coding algorithm using a gold standard dataset of rigorously hand-

coded physician reviews (Nelson et al., 2021). We purposely sampled 2,000 random 

reviews for equal representation of primary care physicians and surgeons, female and 

male physicians, and low-star (≤ 3 stars) and high-star (≥ 4 stars) review ratings.  

We coded each review for the presence or absence of interpersonal manner and 

technical competence. Reviews could be coded for the presence of only one domain, 

both domains, and neither domain. Once we indicated the presence of a judgment 
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domain, we then coded the valence of the judgment as positive or negative. If we did not 

code the presence of a judgment domain, we would not have a valence indicated for that 

judgment. Figure 3 provides a diagram with illustrative examples showing how we 

hand-coded the presence and valence of the two social judgment domains. 

 

Figure 3 Diagram showing how real physician reviews were hand-coded for the 

presence and valence of interpersonal manner and technical competence 

 

3.2.2.2 Training and testing the algorithm 

To code interpersonal manner and technical competence judgments in the 

sample of 345,053 reviews, we first used our hand-coded data to train a transformer 

classification model called RoBERTa. Transformers are neural-network systems that use 

vectors to capture the meanings of words in context and are the main architecture 
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underlying advanced NLP models (Ballard et al., 2022; Vaswani et al., 2017). These state-

of-the-art NLP models improve upon prior NLP classification approaches, such as those 

based on dictionaries or fixed embeddings (Ballard et al., 2022). Specifically, RoBERTa 

builds bidirectional context-aware embeddings such that the vector representing the 

word changes depending on its context in the text (Ballard et al., 2022; Liao et al., 2021). 

RoBERTa is pretrained on a large corpus of text and can be fine-tuned with one 

additional level of pretraining data for specific classification tasks. In our study, each 

review used to train RoBERTa has its own sequence embedding and helps fine-tune the 

model to code the reviews for the presence and valence of interpersonal manner and 

technical competence. 

We fine-tuned two models, one for classifying interpersonal manner and one for 

technical competence. We tuned each model using 1,600 (80%) reviews randomly 

sampled from our hand-coded training data. We completed six iterations through our 

training data for both models. We used a test dataset, or a set of 200 (10%) hand-coded 

reviews held out of the training data, to evaluate each model’s fit on the training dataset 

while further fine-tuning the model. Finally, we used a new set of 200 (10%) hand-coded 

reviews to provide an unbiased evaluation of the classification performance of each fully 

trained model for interpersonal manner and technical competence judgments.  

After training and testing the two models using the 2,000 hand-coded reviews, 

we applied the fully trained models to all the reviews in our dataset. This resulted in a 
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dataset with 345,053 reviews coded for the presence and valence of interpersonal 

manner and technical competence judgments. We used Python and Google Colab to 

train RoBERTa on our judgment classification tasks and code our full sample of reviews. 

3.3 Results 

3.3.1 Evaluating the accuracy of the two classification models 

Our two classification models were highly accurate. The out-of-sample predictive 

accuracy for the interpersonal manner model was 90% with weighted F1 score of 0.89 

(range 0.82–0.95), precision of 0.89 (range 0.85–0.94), and recall of 0.90 (range 0.80–0.96). 

The out-of-sample predictive accuracy for the technical competence model was also 90%, 

with weighted F1 score of 0.90 (range 0.90–0.92), precision of 0.91 (range 0.88–0.95), and 

recall of 0.90 (range 0.85–0.95). Table 4 details the classification performance metrics for 

the interpersonal manner and technical competence models.  

 

Table 4 Tuned transformer classification performance for interpersonal 

manner and technical competence judgments 

Interpersonal Manner Model 

Valence Precision Recall F1 score 

No interpersonal manner 0.85 0.80 0.82 

Negative interpersonal 

manner 

0.88 0.89 0.88 

Positive interpersonal 

manner 

0.94 0.96 0.95 

Accuracy   0.90 

Macro Avg 0.89 0.88 0.88 

Weighted Avg 0.89 0.90 0.89 
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Technical Competence Model 

Valence Precision Recall F1 score 

No technical competence 0.88 0.91 0.90 

Negative technical 

competence 

0.95 0.85 0.90 

Positive technical 

competence 

0.89 0.95 0.92 

Accuracy   0.90 

Macro Avg 0.91 0.90 0.90 

Weighted Avg 0.91 0.90 0.90 

Notes:  

Precision = number of true positives divided by the sum of true positives and false 

positives. Recall = number of true positives divided by the sum of true positives and 

false negatives. F1 score = harmonic mean of precision and recall, given by  

(Ballard et al., 2022). Classification performance is based on a comparison to an 

evaluation dataset of 200 reviews hand-coded by our team of researchers. 

 

 

3.3.2 Comparing reviews coded by RoBERTa and by hand 

As part of our final sample of 345,053 reviews, the 2,000 hand-coded reviews 

from our training dataset were re-coded by RoBERTa. The inter-rater reliability between 

our hand-coding and RoBERTa was Cohen’s κ = 0.96 for both interpersonal manner and 

technical competence. Comparing the RoBERTa codes with the original hand codes for 

these reviews, we found only 107 (5.4%) reviews had coding discrepancies. Of those, 49 

(2.5%) reviews had the same interpersonal manner code but different technical 

competence code, 57 (2.9%) had the same technical competence code but different 

interpersonal manner code, and 1 (.05%) had both different interpersonal manner and 
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technical competence codes. Table 5 shows illustrative examples of coding discrepancies 

in our RoBERTa-coded reviews and our hand-coded reviews from the training dataset. 

 

Table 5 Illustrative examples of discrepancies in reviews coded by RoBERTa 

and by hand and reasoning underlying the discrepancies 

Review RoBERTa coding Hand-coding with 

reasoning 

 Interpersonal 

manner 

Technical 

competence 

Interpersonal 

manner 

Technical 

competence 

#metoo. He knows what he 

did. 0 0 
- 

Hints at sexual 

assault by the 

physician 

0 

When someone is scared, I 

Think the Dr. should try to 

comfort them instead of 

telling them that when I 

finish this procedure , you 

will no longer be my patient . 

I'll refer you to someone else. 

So I wish him the best. 

+ 0 
- 

Feels physician 

did not provide 

comfort 

0 

Unique combination of an 

extremely clean office, caring 

staff, artistic skill. The staff 

got me in the door due to the 

pricing, the place was clean 

and the ladies were nice. The 

doctor was able to place the 

injections in all the right 

places to cover some folds I 

noticed when I would smile. 

I’m happy with how things 

are looking since I started 

+ + 

0 
Discusses the 

interpersonal 

manner of the 

staff, not the 

physician 

+ 
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coming here. 

 

Walking on the second day. 

My daughter also! I would  

send anyone I know his way.. 

We're from out of town and 

after using a local doctor here 

and having to do it all over 

again the experience was 

amazing and recovery was 

shorter 

 

0 0 0 
+ 

Perceives 

treatment as a 

success 

Dr. Goldberg is technically 

proficient, but I felt she 

wasn’t really in my corner.  

She would say one thing to 

my face, then put something 

else in her written notes to 

make me look like bad or like 

I wasn’t in compliance with 

taking thyroid medication, for 

example.  I know a lot about 

natural health and also have a 

Naturopath.  She probably 

didn’t like that fact, even 

though I was transparent 

about the care I received from 

my Naturopath and followed 

many of Goldberg’s 

recommendations. 

- - - 

+ 
Describes 

physician as 

technically 

proficient 

I was dreading my 

procedure, as all I had heard 

were negative things from 

everyone who had this 

procedure in the past. 

However, they were wrong! 

The doctor and the entire staff 

were gracious, comforting 

and kind, and actually made 

this a good experience. So 

happy I chose Dr. Meghan 

+ + + 

0 
Does not 

discuss 

physician’s 

expertise, 

treatment, or 

outcomes 
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3.3.3 Testing the validity of the two classification models 

We test the validity of our classification models using the full sample of 

RoBERTa-coded reviews. We validate our models in two ways: First, we relate our 

valence coding with the review star ratings (i.e., 1–5-star ratings submitted with each 

review), with the expectation that positive-valence judgments would be associated with 

higher star ratings and negative-valence judgments would be associated with lower star 

ratings. Second, we compare our findings with prior literature on social judgments of 

physicians in online physician reviews. 

and her crew to work on me! 

Very similar to all the one star 

ratings, if 0 stars were an 

option I'd choose that. The 

follow up on patients are 

non-existent, which makes it 

very obvious that the surgeon 

just wants $. The staff is 

always rude. I wish they 

would treat their patients and 

their family members how 

they would like their own to 

be treated.  

My mom has had two 

infections where they 

removed her lymph nodes 

after trying to call them about 

this several times, we took 

her to a different doctor to 

have the site drained 

0 0 

- 
Feels physician 

prioritized 

money over 

their care 

- 
Critiques 

physician’s 

lack of follow-

up care 
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3.3.3.1 Testing for associations between valence and star ratings 

Using multilevel linear regressions, we analyzed associations between 

interpersonal manner and technical competence judgment valences and review star 

ratings. We found evidence of construct validity: Positive valences for both interpersonal 

manner and technical competence were significantly positively associated with review 

star ratings whereas negative valences for both social judgments were significantly 

negatively associated with review star ratings. Compared to reviews with no or negative 

judgment, reviews with positive interpersonal manner were associated with 1.82 more 

stars (95% CI [1.81, 1.83], p<.001) and reviews with positive technical competence were 

associated with 1.50 more stars (95% CI [1.49, 1.51], p<.001). In contrast, compared to 

reviews with no or positive judgment, reviews with negative interpersonal manner were 

associated with 3.30 fewer stars (95% CI [-3.31, -3.29], p<.001) and reviews with negative 

technical competence were associated with 3.00 fewer stars (95% CI [-3.01, -2.98], p<.001). 
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Figure 4 displays mean review star ratings for each judgment domain. 

 

Figure 4 Mean review star ratings for reviews with positive, negative, or no 

interpersonal manner or technical competence 

 

3.3.3.2 Testing whether the models reproduce prior findings 

One study determined 69% of interpersonal manner reviews and 80% of 

technical competence reviews were positive (López et al., 2012). We identified a similar 

pattern of majority positive reviews; 81% of reviews mentioning interpersonal manner 

and 82% of reviews mentioning technical competence were positive. Another study 

reported physicians who received reviews with interpersonal manner language were at 

least 2.39 times more likely to receive a 5-star review rating (Chen et al., 2021). We 

similarly found physicians who received interpersonal manner reviews had 1.69 times 
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the odds of receiving a 5-star review rating (95% CI [1.65, 1.73], p<.001). When 

controlling for physician gender, specialty, age, and practicing state, as well as review 

word count, physicians with interpersonal manner reviews continued to have higher 

odds of receiving a 5-star review rating (OR: 2.22, 95% CI [2.17, 2.28], p<.001). 

Prior research also showed female physicians, compared to male physicians, had 

higher odds of receiving reviews mentioning interpersonal manner (Chen et al., 2021; 

Dunivin et al., 2020). Our findings support these results: We determined female 

physicians had 1.56 times the odds of receiving a review mentioning interpersonal 

manner than male physicians (95% CI [1.53, 1.59], p<.001). When including physician 

age, specialty, practicing state, and word count controls, female physicians still had 

significantly higher odds of receiving an interpersonal manner review (OR: 1.19, 95% CI 

[1.17, 1.22], p<.001). 

One group of investigators demonstrated female physicians were more likely 

than male physicians to receive both reviews praising and reviews criticizing their 

interpersonal manner (Dunivin et al., 2020). Consistent with these results, we found 

female physicians had 1.40 times the odds of receiving a negative review about their 

interpersonal manner than male physicians (95% CI [1.36, 1.44], p<.001). This significant 

difference remained when including controls (OR: 1.25, 95% CI [1.21, 1.29], p<.001). 

Female physicians also had 1.18 times the odds of receiving a positive interpersonal 

manner review than male physicians (95% CI [1.15, 1.20], p<.001); however, this gender 
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difference was not significant when adding controls (OR: 1.02, 95% CI [1.00, 1.04], 

p=.052).  

Likewise, another study concluded highly rated male physicians were 1.48 times 

more likely to receive reviews describing technical competence whereas highly rated 

female physicians were 2.11 times more likely to receive reviews describing 

interpersonal manner (Haynes et al., 2021). We found similar results: Highly rated 

female physicians had 1.76 higher odds of receiving an interpersonal manner review 

(95% CI [1.72, 1.81], p<.001), which was still significant after including controls (OR: 1.25, 

95% CI: [1.22, 1.29], p<.001). Highly rated male physicians had 1.33 higher odds of 

receiving a technical competence review (95% CI [1.30, 1.36], p<.001); however, with 

controls, this gender difference flipped, such that females were more likely to receive a 

technical competence review (OR: 0.95, 95% CI [0.93, 0.98], p<.001). 

3.4 Discussion 

3.4.1 Principal results 

Our two classification models identified the presence and valence of 

interpersonal manner and technical competence judgments with high precision, recall, 

and accuracy. Our models identified these two social judgments from a broad training 

dataset inclusive of reviews for female and male physicians, for primary care physicians 

and surgeons, and for low- and high-star-rated reviews.  



 

71 

Our interpersonal manner and technical competence models underperformed on 

classifying reviews with no judgment and negative valence relative to reviews with 

positive valence. However, the overall predictive accuracy of both models (90%) was 

higher than the rate of hand-coding agreement among the four investigators (Cohen’s κ 

= 0.84 and 0.77 for interpersonal manner and technical competence, respectively). 

Our models produced classification metrics comparable to those found in other 

studies that use fine-tuned RoBERTa algorithms for coding tasks. For example, 

researchers who used RoBERTa to detect polarizing vs. nonpolarizing rhetoric in tweets 

written by Congressmembers reported a model with 90% predictive accuracy and 

weighted F1 score of 0.9 (Ballard et al., 2022). They compared their results to the Valence 

Aware Dictionary and Sentiment Reasoner, a dictionary-based sentiment analysis 

model, which demonstrated a 68% accuracy and F1 score of 0.75. Another study that 

used RoBERTa to classify five classes of mental illness in Reddit posts reported a model 

with an F1 score of 0.86 (Murarka et al., 2021). Last, researchers who forecasted star 

ratings from physician reviews written on RateMDs.com demonstrated an 84.6% 

accuracy and a mean F1 score of 0.83 with their RoBERTa model, which outperformed 

other NLP models (Jhaveri et al., 2022). In comparison, our interpersonal manner and 

technical competence models were each 90% accurate with weighted F1 scores of 0.89 

and 0.90, respectively. 
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Although we did not compare our own RoBERTa models to other NLP 

algorithms, our accuracy scores perform equal to or better than prior methods used to 

code social judgments in online physician reviews. For example, in one study, 

investigators who hand-coded reviews for four broad thematic categories, including 

interpersonal manner and technical competence, reported an interrater reliability range 

of κ 0.8–1.0 (López et al., 2012). Another study, which used dictionary-based text 

analysis to code for positive and negative soft skills reported a mean accuracy of 0.76 

(range 0.42–0.92) (Dunivin et al., 2020). Last, the rates of hand-coding agreement for 

interpersonal manner and technical competence among our own four investigators were 

Cohen’s κ of 0.84 and 0.77, respectively. 

Our NLP classification models overcome several limitations of prior research 

using hand-coding and dictionary-based tools to identify the prevalence and valence of 

judgments in online physician reviews. Hand-coding, although considered the gold 

standard, is time intensive, which limits scalability. Prior studies using multiple coders 

could only analyze data from sample sizes of fewer than 1,000 physician reviews (López 

et al., 2012; Marrero et al., 2020). Dictionary-based approaches enable analysis of larger 

samples but are restricted by the keywords contained in their dictionaries. Dictionary-

based or bag-of-words models may overlook misspellings and jargon (e.g., he butchered 

my surgery), leading to false negatives. They may also misidentify judgments about 

non-physician staff (e.g., front desk worker, nurse) or pick up words that have different 
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meanings in different contexts (e.g., he is thorough in his examinations vs. she gives 

thorough explanations), leading to false positives. Dictionary-based models also have 

difficulty distinguishing between words used positively or with negations (e.g., she was 

smart vs. she was not smart), which complicates valence estimates. Prior research on 

physician reviews using dictionary-based models could not determine valence, and only 

coded reviews that contained at least one pre-selected dictionary keyword (Chen et al., 

2021; Dunivin et al., 2020; Gupta & Jordan, 2022; Saifee et al., 2022). 

We validated our classification models by examining associations between our 

coded judgment valence and review star ratings and by comparing our coded 

judgments to findings from prior studies. We found positive interpersonal manner and 

technical competence judgments were associated with higher review star ratings 

whereas negative judgments were associated with lower review star ratings. 

Additionally, we found similar patterns of results with other studies that have examined 

the presence and valence of social judgments in online physician reviews. Future 

research should examine how both interpersonal manner and technical competence 

judgments vary depending on both physician gender and specialty. 

We demonstrate that fine-tuning RoBERTa classification models to code 

interpersonal manner and technical competence judgments in online physician reviews 

offers a scalable, reliable, and accurate method for analyzing unstructured textual 

review data. To our knowledge, we are the first to use an advanced NLP algorithm to 
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code a large dataset of online physician reviews for social judgments. This algorithm 

successfully coded online physician reviews, suggesting that RoBERTa may also be used 

to code similar unstructured text, including reviews from other commercial physician 

review websites (e.g., RateMDs, ZocDoc) and from traditional Press Ganey patient-

experience surveys. Future research is needed to ascertain the effectiveness of RoBERTa 

models with more far-afield text, such as crowdfunding campaigns, social media posts, 

and recommendation letters. 

3.4.2 Limitations 

There are several limitations to our study. First, the algorithm was trained on 

2,000 hand-coded reviews. Although hand-coding is considered the gold standard and 

team members rigorously followed a coding framework, biases in how individual 

coders identified interpersonal manner and technical competence judgments may have 

influenced the NLP classification models. The imperfect interrater reliability present 

within the hand-coded dataset is evidence of differences between coders, which may 

have complicated the fine-tuning of the models. The 2,000 hand-coded reviews also 

represented only 0.6% of all reviews in the final dataset; thus, our models could have 

been overfitted to this relatively small training dataset.  

Second, since the RoBERTa algorithm was not trained on a prebuilt dictionary 

but on a reference set of hand-coded reviews, it is difficult to determine specific words 

and phrases the models used when classifying interpersonal manner and technical 
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competence reviews. Third, although our models were not limited by prebuilt 

dictionaries, we only trained the models on reviews written in English. Reviews written 

in other languages, such as Spanish, were not translated and thus received codes of no 

interpersonal manner and no technical competence, despite potentially describing either 

social judgment. Reviews written in languages other than English, however, represented 

a small proportion of the total reviews in our sample.  

Fourth, we excluded other judgments besides physicians’ interpersonal manner 

and technical competence from our coding. Other judgments included global remarks 

that were categorized as neither interpersonal manner nor technical competence (e.g., 

“Would definitely recommend to others!” or “The worst”) and system-level comments 

about the office, staff, or other aspects of the healthcare experience (e.g., “dingy 

building” or “his assistant was the most wonderful person I have ever met"). Last, 

although RoBERTa offers a more advanced NLP algorithm than dictionary-based 

methods, the algorithm may still not recognize cultural jargon. The first illustrative 

example of Table 5, in which RoBERTa did not recognize the connotation of the #metoo 

reference, demonstrates this limitation. 

3.4.3 Conclusion 

We coded a large dataset of online physician reviews for the presence and 

valence of social judgments using RoBERTa, a pretrained NLP classification algorithm. 

We trained and tested our models using a gold standard dataset of hand-coded reviews 
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and demonstrated that our models accurately and reliably coded interpersonal manner 

and technical competence. We also validated the algorithm by comparing our machine-

coded dataset with review star ratings and results from prior literature. The RoBERTa 

algorithm overcomes text analysis limitations present in previous work by identifying 

social judgments in a broad range of physician reviews accurately and at scale. 
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4. Essay 3: Love them or hate them, female physicians’ 
personalities matter: A large-scale text analysis of online 
physician reviews 

4.1 Introduction 

Patients judge their physicians on a variety of criteria. Patients value physicians 

who are empathetic, friendly, thorough, and knowledgeable, and dislike when 

physicians are inattentive and poor decision makers (Bendapudi et al., 2006; López et al., 

2012; Menendez et al., 2015; Simsekler et al., 2021). Researchers have shown these 

criteria tend to fall into two overarching dimensions: interpersonal manner and technical 

competence (Howe et al., 2019; López et al., 2012). A physician’s interpersonal manner 

includes their communication, care, and personal engagement, whereas their technical 

competence encompasses their efficiency, skill, and knowledge (Howe et al., 2019). 

Research shows these two judgment dimensions undergird patient-centered care 

(Hall et al., 2014; Howe et al., 2019). Listed by the Institute of Medicine as one of the six 

key elements of high-quality care, patient-centered care is responsive to patient 

preferences and needs, and defines outcomes in terms of patients’ values.(Catalyst, 2017; 

Epstein & Street, 2011b). To improve patient care quality and measure physicians’ 

patient-centeredness, health systems and payers have implemented patient-experience 

surveys, which ask patients to provide feedback on their patient-physician interactions. 

Patients rate their physicians on interpersonal manner and technical competence items, 

such as how well their provider listened, explained, knew their medical history, and 
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followed-up with results (AHRQ, 2018, 2022a). These survey results, in part, also 

become tied to provider reimbursements, incentives, and promotions (CMS, 2023; Liao 

et al., 2020; Ranard et al., 2016). 

Last, these types of patient judgments align with a broader framework from 

psychology on the two fundamental dimensions of social perception. According to the 

Stereotype Content Model, interpersonal impressions and group stereotypes form 

spontaneously along the dimensions of warmth and competence (Cuddy et al., 2008). 

Like interpersonal manner, warmth includes characteristics like friendliness, 

trustworthiness, and kindness; like technical competence, competence traits include 

intelligence, efficacy, and skill (Fiske et al., 2007). These dimensions have consistently 

emerged throughout social psychology literature, albeit under different labels, such as 

communal and agentic (Abele & Wojciszke, 2007), or warm/cold and 

intelligent/industrious (Asch, 1946). These two fundamental dimensions also account for 

nearly 90% of the variance in perceptions of social behaviors (Abele & Wojciszke, 2007), 

although warmth is dominant in impression formation. Warmth judgments not only 

carry more weight in evaluative judgments but also mainly decide the positivity or 

negativity of impressions (Abele & Wojciszke, 2007; Fiske et al., 2007; Wojciszke et al., 

1998). 

These fundamental dimensions are also central to group stereotypes. The 

Stereotype Content Model suggests we form ambivalent stereotypes of people, such that 
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men are expected to be high in competence and low in warmth, whereas women are 

expected to be high in warmth and low in competence (Cuddy et al., 2008). Additionally, 

warmth and competence traits are related to medical specialties. Surgeons are perceived 

as quick decision-makers, and skilled at fixing patients, while also arrogant, pushy, and 

assertive (Wainwright et al., 2022). The stereotypical surgeon is a man, and the field is 

regarded as an “old boys club”(Hill et al., 2014). These stereotypes reflect surgery’s 

statistical male dominance. In a 2021 AAMC report of active US physicians, orthopedic 

surgery represented the surgical specialty with the highest percentage of men at 94%; 

general surgery had the lowest percentage of men at 77% (AAMC, 2021). In contrast, 

men are less dominant, and in some cases, in the minority, among primary care 

specialties. For example, men comprise about 60% of family medicine and internal 

medicine physicians, and 35% of pediatricians. Stereotypes are less prevalent among 

primary care physicians (PCPs), but core to the culture of primary care are factors such 

as responsiveness, care, and communication (Grant et al., 2014).  

Patients may value their physician’s interpersonal manner or technical 

competence more based on their physician’s specialty. For example, surgical patients 

may care about their surgeon’s procedural skill and less about their personality (Ashton-

James et al., 2019). In contrast, primary care patients may prioritize physicians who are 

good communicators and are not condescending (Detz et al., 2013). However, issues 

may arise when patients value one dimension over the other when judging physicians of 
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different genders. Prior research suggests gender stereotypes in workplace evaluations 

disproportionately, negatively affect women. For example, gender stereotypes have 

shown to hinder women’s hiring and promotion in academia (Kreitzer & Sweet-

Cushman, 2021; Madera et al., 2009; Mitchell & Martin, 2018), support for women 

political candidates (Dolan, 2010), and women’s workplace advancement (Correll et al., 

2020; Lyness & Heilman, 2006). Gender stereotypes may similarly impact gender equity 

in medicine. 

Online physician reviews provide an opportunity to study how patients judge 

their physicians and whether those judgments align with gender stereotypes. Unlike 

with star ratings, the unstructured text of these reviews allow patients to detail their 

experiences more completely (Greaves et al., 2014; Schlesinger et al., 2015), enabling 

patients to ascribe meaning and emotion to their patient-physician interactions (Greaves 

et al., 2014; Schlesinger et al., 2015). 

Few studies have focused on potential gender stereotypes in patient judgments 

of physicians. Some studies have found that female physicians overall were more likely 

described with interpersonal language (Chen et al., 2021; Dunivin et al., 2020; Haynes et 

al., 2021; Thawani et al., 2019), whereas one study also found highly rated male 

physicians were more likely described with technical words (Haynes et al., 2021). 

Similarly, in a study of surgeons only, researchers showed female surgeons were more 
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likely praised for their social interaction whereas males were more likely praised for 

their technical skill (Marrero et al., 2020). 

In this paper, we sought to address important limitations of previous research on 

gender stereotypes in physician reviews. First, we improved on the methodology of 

these prior studies using a trained machine-coding algorithm, a larger sample of 

reviews, and statistical procedures accounting for nested data. Prior researchers coded 

reviews using either hand coding, which limited sample size, or using pre-specified 

word dictionaries, which limited accuracy and valence identification (Chen et al., 2021; 

Dunivin et al., 2020; López et al., 2012). These studies also either restricted physician 

samples to select geographic locations (e.g., a single hospital or large cities), or limited 

the number of reviews analyzed per physician (Chen et al., 2021; Marrero et al., 2020). 

Second, we assessed gender differences in reviews for physicians overall, as well 

as for PCPs versus surgeons. Prior studies investigated gender differences either among 

all physicians regardless of practicing specialty or within a single specialty subsample. 

Third, we examined gender differences not only in whether a physician received any 

interpersonal manner or technical competence judgment, but also based on the valence 

of that judgment. Most prior research focused exclusively on how patients described 

their physicians using interpersonal manner language; few studies also analyzed 

technical competence language (Haynes et al., 2021; Marrero et al., 2020). Additionally, 

we analyzed gender differences in how physicians’ review star ratings responded to 
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patients’ interpersonal manner and technical competence judgments. Whereas prior 

research has demonstrated gender differences in star ratings (Dunivin et al., 2020; Saifee 

et al., 2022; Thawani et al., 2019), few studies have interrogated how patients’ judgments 

in online reviews are associated with gender differences in review ratings (Chen et al., 

2021). Last, we framed our examination of gender differences in online physician 

reviews within social psychology theories about gender stereotypes, specifically 

informed by the Stereotype Content Model (Cuddy et al., 2008). 

In line with the Stereotype Content Model, we hypothesized that interpersonal 

manner and technical competence judgments in online physician reviews would 

conform with traditional gender stereotypes. Thus, the purpose of this study was to 

interrogate how patients judged the interpersonal manner and technical competence of 

their physicians, whether those judgments aligned with gender stereotypes, and how 

those judgments affected physicians’ review star ratings. 

4.2 Methods 

4.2.1 Data collection 

We scraped physician profile, rating, and review data from Healthgrades.com in 

April 2020. Healthgrades is one of the largest commercial online physician rating and 

review websites and reports having a physician profile for every U.S. physician with an 

active profile on the National Provider Identifier Registry (Healthgrades, 2022). To 

examine gender and specialty differences in physician reviews at scale, we collected PCP 
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profiles associated with family medicine, internal medicine, and pediatrics, and surgeon 

profiles associated with general surgery; orthopedic surgery; and cosmetic, plastic, and 

reconstructive surgery. Physician profile characteristics collected included physician 

name, gender, age, practicing specialty, and primary office city and state. Rating 

variables were overall score and number of star ratings. Review variables included up to 

20 of the physician’s most recent reviews and accompanying star ratings, review 

submission dates, reviewer names and locations, and counts of people who flagged the 

reviews as helpful or unhelpful. The study was approved by our institutional review 

board and all data collected from Healthgrades were publicly available and aggregated 

for research purposes. We collected a total of 446,475 Healthgrades physician profiles 

and excluded physicians who did not receive at least one review. 

4.2.2 Classifying reviews for interpersonal manner and technical 
competence 

We used a sample of hand-coded reviews to train a classification algorithm 

called Robustly Optimized BERT Pre-Training Approach (i.e., RoBERTa) to code all 

reviews for the presence and valence of interpersonal manner and technical competence 

at scale. We previously tested and validated our advanced machine-learning algorithm, 

which was fine-tuned to develop two classification models for interpersonal manner and 

technical competence. The two models demonstrated 90% accuracy, with high precision, 

recall, and weighted F1 scores. For a detailed description of how we trained, tested, and 
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validated our classification models, please see Essay 2. We used Python and Google 

Colab to train and test our RoBERTa models and code our reviews. 

4.2.3 Statistical analysis 

To estimate gender and specialty differences in social judgments of physicians in 

online physician reviews, we used multilevel logistic models. In our initial set of 

regressions, we had six binary dependent variables of interest: (1)  any judgment of 

interpersonal manner, (2) positive interpersonal manner, (3) negative interpersonal 

manner, (4) any judgment of technical competence, (5) positive technical competence, 

and (6) negative technical competence. The any judgment variables took the value of 1 

for the presence of the judgment and 0 for absence. The positive judgment variables took 

the value of 1 for positive valence and 0 for negative valence or no judgment; we coded 

the negative judgment variables inversely. In our next set of regressions, we had two 

binary dependent variables of interest: (1) high-star review ratings, and (2) low-star 

review ratings. The high-star rating variable took the value of 1 for a 4- or 5-star review, 

and 0 for a 1–3-star review; the low-star rating variable was coded inversely. The main 

independent variable of interest was physician gender (female, male). Healthgrades did 

not list nonbinary or other genders on its website. Regressions controlled for physician 

age category, physician practicing state, and review word count. In models examining 

all physicians, regressions additionally controlled for physician specialty. Subsequent 

models stratified by physician specialty (PCP, surgery). 
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In the first set of regressions, we analyzed gender differences in social judgments 

received by physicians overall. In the second set of regressions, we stratified our sample 

based on primary care and surgery specialties. Our multilevel logistic models estimated 

the odds of judgment presence, while accounting for dependence of reviews nested 

within physicians (Sommet & Morselli, 2017). These models allowed us to estimate the 

odds ratios and predicted probabilities of a female physician receiving a social judgment 

in a review relative to their male counterpart. In the third set of regressions, we analyzed 

gender differences in receipt of high-star (4–5 star) and low-star (1–3 star) review ratings 

among physicians who received social judgments, stratified by specialty. These 

multilevel logistic models estimated the odds ratios and predicted probabilities of a 

female physician with a positive or a negative social judgment receiving a review star 

rating relative to their male counterpart. We used Stata to run our regressions. 

4.3 Results 

4.3.1 Characteristics of study sample 

After excluding physicians who did not receive at least one review, our final 

sample included 345,053 reviews received by 167,150 U.S. physicians on 

Healthgrades.com. Reviews were submitted from 2016 to 2020. Most reviews (77%) had 

five-star ratings, followed by one-star ratings (19%). Figure 5 shows the distribution of 

review star ratings.  
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Figure 5 Distribution of review star ratings 

 

Although there were more PCPs than surgeons in our sample (78% vs. 22%), the 

two specialties received nearly equal shares of reviews (49% received by PCPs vs. 51% 

received by surgeons). The mean length of a review with an interpersonal manner 

judgment was 52.80 words, and the mean length of a review with a technical 

competence judgment was 58.01 words. Reviews with positive interpersonal manner 

and technical competence judgments were approximately 20 words shorter in length 

than their negative counterparts. Table 6 presents physician characteristics as well as 

descriptive review statistics. 
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Table 6 Physician characteristics 

 Female 

Primary 

Care 

Physicians 

Male 

Primary 

Care 

Physicians 

Female 

Surgeons 

Male 

Surgeons 

Total 

Physicians 

n (%) 
55,814 (33.4) 75,204 (45.0) 4,246 (2.5) 31,886 (19.1) 

167,150 

(100) 

Reviews 

n (%) 
75,941 (22.0) 93,326 (27.1) 13,769 (4.0) 162,017 (47.0) 

345,053 

(100) 

Mean 

Reviews per 

Physician 

M [SD] 

2.93 [4.06] 2.42 [3.58] 9.82 [7.33] 12.15 [7.21] 7.40 [7.45] 

Review 

Rating 

M [SD] 

3.94 [1.72] 4.01 [1.68] 4.38 [1.41] 4.37 [1.42] 4.18 [1.58] 

Physician 

Age 

M [SD] 

44.96 [19.16] 53.46 [18.44] 42.63 [20.33] 52.04 [19.23] 
50.07 

[19.30] 

Notes:  

We scraped a maximum of 20 reviews per physician, even though some physicians in 

our dataset could have had more than 20 reviews on Healthgrades.com. 

 

Physicians who received at least one review were different from physicians who 

received star ratings but no written reviews. Compared to physicians who did not 

receive reviews, physicians with at least one review had, on average, slightly lower 

overall ratings (4.05 vs. 3.95) and three times as many ratings (3.44 vs. 12.85). Among 

physicians who received at least one review, male surgeons accounted for nearly one-

third of all ratings. In contrast, male surgeons received about 14% of all ratings among 

physicians without reviews. Table 7 shows descriptive statistics of physicians with at 
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least one review compared to physicians excluded from our sample for receiving no 

reviews. 

Table 7 Characteristics of physicians with and without reviews 

 Physicians with 

Reviews 

N = 167,150 

Physicians without 

Reviews 

N = 85,000 

Physician Gender, n (%) 

 

Female 

Male 

167,150 (100) 

 

60,060 (35.9) 

107,090 (64.1) 

85,000 (100) 

 

32,220 (37.9) 

52.780 (62.1) 

Physician Specialty, n (%) 

 

Primary Care 

Surgery 

167,150 (100) 

 

131,018 (78.4) 

26,132 (21.6) 

85,000 (100) 

 

73,607 (86.6) 

11,393 (13.4) 

Physician Age, M [SD] 50.07 [19.30] 54.59 [19.54] 

Number of Ratings, n (%) 

 

Female PCP 

Male PCP 

Female Surgeon 

Male Surgeon 

2,147,770 (100) 

 

563,946 (26.3) 

861,409 (40.1) 

60,212 (2.8) 

662,203 (30.8) 

292,477 (100) 

 

100,591 (34.4) 

147,725 (50.5) 

4,656 (1.6) 

39,505 (13.5) 

Mean Number of Ratings per 

Physician, M [SD], range 

 

Female PCP 

Male PCP 

Female Surgeon 

Male Surgeon 

12.85 [18.94], 1–1186 

 

10.10 [11.87], 1–613 

11.45 [13.76], 1–911 

14.18 [29.79], 1–1186 

20.77 [31.45], 1–1068 

3.44 [3.82], 1–345 

 

3.26 [3.32], 1–69 

3.45 [3.53], 1–220 

3.37 [3.32], 1–24 

3.95 [5.89], 1–345 

Mean Rating, M [SD] 

 

Female PCP 

Male PCP 

Female Surgeon 

Male Surgeon 

3.95 [0.97] 

 

3.85 [1.04] 

3.92 [0.98] 

4.25 [0.85] 

4.15 [0.81] 

4.05 [1.26] 

 

4.05 [1.27] 

4.04 [1.27] 

4.29 [1.12] 

4.06 [1.24] 
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Approximately three-fourths of all reviews in our sample had any mention of 

interpersonal manner. About 60% of reviews had positive interpersonal manner valence 

and 14% had negative interpersonal manner valence. Additionally, over 60% of reviews 

in our sample had any mention of technical competence. Over half the reviews had 

positive technical competence and 11% had negative technical competence. Figure 6 

shows the percentage breakdown of interpersonal manner and technical competence 

reviews. 

 

Figure 6 Percentage of reviews with positive and negative interpersonal 

manner judgments and positive and negative technical competence judgments 

 

4.3.2 Gender differences in review judgments among physicians 
overall 

Compared to male physicians, female physicians had 19% increased odds of 

receiving a review with any interpersonal manner judgment (95% CI [1.17, 1.22], p< .001) 
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and 25% increased odds of receiving a negative interpersonal manner judgment (95% CI 

[1.21, 1.29], p< .001). Female and male physicians had equal odds of receiving a review 

with any technical competence judgment (OR: 1.00, 95% CI [0.98, 1.03], p=.052), but 

female physicians had slightly higher odds of receiving a negative technical competence 

judgment (OR: 1.11, 95% CI [1.07, 1.15], p<.001; Figure 7). 

 

 

Figure 7 Odds ratio of receiving a social judgment for female physicians 

relative to male physicians 
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4.3.3 Gender differences in review judgments among primary care 
physicians and surgeons 

4.3.3.1 Primary care physicians 

Compared to male PCPs, female PCPs had 14% higher odds of receiving a 

review with any interpersonal manner judgment (95% CI [1.11, 1.17], p<.001) and 24% 

higher odds of receiving a negative interpersonal manner judgment (95% CI [1.19, 1.28], 

p<.001). Female and male PCPs had equal odds of receiving a review with any technical 

competence judgment (OR: 1.00, 95% CI [0.98, 1.03], p=.733). However, female PCPs had 

slightly higher odds of receiving a negative technical competence judgment (OR: 1.10, 

95% CI [1.06, 1.14], p<.001; Figure 8a). 

4.3.3.2 Surgeons 

 Compared to male surgeons, female surgeons had 35% higher odds of receiving 

a review with any interpersonal manner judgment (95% CI [1.29, 1.42], p<.001) and 30% 

higher odds of receiving a positive interpersonal manner review (95% CI [1.24, 1.36], 

p<.001). Female and male surgeons had equal odds of receiving a review with any 

technical competence judgment (OR: 1.02, 95% CI [0.97, 1.107], p=.409; Figure 8b). 
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Figure 8 (a) Odds ratio of receiving a social judgment for female PCPs relative to male 

PCPS; (b) Odds ratio of receiving a social judgment for female surgeons relative to 

male surgeons 
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4.3.4 Gender differences in review star ratings among primary care 
physicians and surgeons who receive social judgments 

4.3.4.1 Primary care physicians 

Among PCPs who received positive interpersonal manner judgments, female 

and male PCPs had equal odds of receiving a high-star (4- or 5-star) rating (OR: 1.01, 

95% CI [0.90, 1.13], p=.835). Among PCPs who received positive technical competence 

judgments, female PCPs had 17% decreased odds of receiving a high-star rating (95% CI 

[0.71, 0.96], p=.014; Figure 9a). 

Among PCPs who received negative interpersonal manner judgments, female 

PCPs had 60% increased odds of receiving a low-star (1-, 2-, or 3-star) rating (95% CI 

[1.37, 1.88], p<.001). Among PCPs who received negative technical competence 

judgments, female PCPs had 67% increased odds of receiving a low-star rating (95% CI 

[1.38, 2.02], p<.001; Figure 9b). 

4.3.4.2 Surgeons 

Among surgeons who received positive interpersonal manner judgments, female 

and male surgeons had equal odds of receiving a high-star rating (OR: 1.09, 95% CI 

[0.83, 1.44], p=.532). Likewise, among surgeons who received positive technical 

competence judgments, female and male surgeons had equal odds of receiving a high-

star rating (OR: 1.04, 95% CI [0.75, 1.43], p=.819; Figure 9a). 

Among surgeons who received negative interpersonal manner judgments, 

female and male surgeons had equal odds of receiving a low-star rating (OR: 1.11, 95% 
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CI [0.78, 1.59], p=.563). However, among surgeons who received negative technical 

competence judgments, female surgeons had 52% increased odds of receiving a low-star 

rating (95% CI [1.14, 2.04], p=.005; Figure 9b). See Appendix for detailed regression 

results underlying Figures 7 through 9. 
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Figure 9(a) Odds ratio of receiving a high-star rating for female PCPs and female 

surgeons who receive positive social judgments, relative to their male counterparts; 

(b) Odds ratio of receiving a low-star rating for female PCPs and female surgeons who 

receive negative social judgments, relative to their male counterparts 

 



 

96 

4.4 Discussion 

Online physician reviews allow patients to provide immediate, publicly available 

evaluations of their physicians, which prospective patients use and trust when choosing 

among physicians (Gao et al., 2012; Holliday et al., 2017; Hong et al., 2019). By analyzing 

these narrative reviews, we aimed to discern whether patients’ judgments of their 

physicians’ interpersonal manner and technical competence aligned with gender 

stereotypes. 

Our results provide insight into who is more likely to receive which social 

judgments, and how these social judgments affect review star ratings. We demonstrated 

three main findings. First, male physicians were not more likely than females to receive 

patient judgments of their technical competence. Second, female physicians were more 

likely than males to receive patient judgments of their interpersonal manner. However, 

whether female physicians were relatively more likely to receive patient praise or 

criticism for their interpersonal manner depended on their specialty. Third, female PCPs 

and surgeons were penalized more than their male counterparts in their star ratings 

when they received criticism for their interpersonal manner or technical competence. 

To our knowledge, our study evaluates the largest number of online physician 

reviews to date and is the first to examine gender differences in interpersonal manner 

and technical competence judgments received by PCPs and surgeons. Unlike numerical 

ratings, narrative reviews allow patients to describe their physician-patient interactions 
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more completely, and to express both positive and negative emotions (Greaves et al., 

2014; Schlesinger et al., 2015). Thus, these reviews provide a rich resource to understand 

how patients judge their physicians and whether those judgments align with gender 

stereotypes. In this study, we used an advanced machine-learning algorithm to code the 

presence and valence of these social judgments in reviews at scale with high accuracy, 

precision, and recall. Our algorithm allowed us to overcome limitations present in 

previous studies that used hand-coding and dictionary-based methods (Chen et al., 

2021; Dunivin et al., 2020; Haynes et al., 2021; Marrero et al., 2020). 

4.4.1 Finding 1: Patients were equally likely to judge male and female 
physicians’ technical competence 

Inconsistent with our hypothesis, we found male physicians were not more likely 

to receive reviews with technical competence judgments than females. This finding was 

consistent across all physicians, among PCPs only, and among surgeons only.  

Few prior studies have examined gender differences in patients’ technical 

competence judgments of their physicians in reviews. One study among all physicians 

found patients more often ascribed agentic qualities to high-rated male physicians 

compared to females (Haynes et al., 2021). Another study found male surgeons were 

more likely than females to receive positive reviews of their technical skill (Marrero et 

al., 2020). In contrast, we found no substantial gender differences in physicians’ receipt 

of any technical competence judgments or positive technical competence judgments. We 
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did, however, find that female physicians overall and female PCPs were more likely to 

receive criticism of their technical competence.  

Although we found male and female physicians were equally likely to receive 

praise for technical competence, we did not find gender equality in criticism. More 

research is needed to discern why female PCPs, but not female surgeons, were more 

likely than their male counterparts to receive criticism for their technical competence. 

One explanation could be that female PCPs have worse technical skills than male PCPs. 

Another interpretation could be that patients more easily noticed poor technical 

performance in female PCPs compared to male PCPs because poor performance 

confirmed patients’ stereotype bias that women are not as technically competent (Fiske 

et al., 2018). Alternatively, female PCPs’ poor interpersonal manner may have 

influenced negative impressions of their technical competence. Impression formation 

research suggests warmth judgments mainly decide the positivity or negativity of first 

impressions (Abele & Wojciszke, 2007; Fiske et al., 2007; Wojciszke et al., 1998); thus 

female PCPs, who were more likely than males to receive negative interpersonal manner 

judgments, may have also been more likely to receive negative technical competence 

judgments. We did not observe a similar gender difference in negative interpersonal 

manner judgments among surgeons. 
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4.4.2 Finding 2a: Patients were more likely to judge their female 
physicians’ interpersonal manner 

Consistent with our hypothesis, we found female physicians overall, as well as 

female PCPs and female surgeons, were more likely to receive interpersonal manner 

judgments than their male counterparts. This finding corroborates prior studies on 

physician reviews, which similarly found female physicians were more likely to receive 

interpersonal manner judgements (Chen et al., 2021; Dunivin et al., 2020; Thawani et al., 

2019). Our finding is also consistent with evaluations of women compared to men in 

other fields, such as in faculty recommendation letters (Madera et al., 2009). 

4.4.3 Finding 2b: How patients judged female physicians’ 
interpersonal manner depended on physicians’ specialties 

Our machine-learning algorithm allowed us to explore judgment valence at 

scale, advancing beyond prior studies, which relied on review star ratings as proxies for 

positive and negative sentiment (Dunivin et al., 2020; Haynes et al., 2021; Marrero et al., 

2020). We found that female physicians overall and female PCPs were more likely 

criticized for interpersonal manner, whereas female surgeons were more likely praised. 

These within-specialty results suggest that in a stereotypically “technical” 

specialty, like surgery, females were more likely than males to receive praise for their 

interpersonal manner. In contrast, in a stereotypically “warm” specialty, like primary 

care, females were more likely to receive criticism for their interpersonal manner. Thus, 



 

100 

whether female physicians were penalized or advantaged for their interpersonal manner 

relative to males depended on whether they practiced primary care or surgery. 

Our results are consistent with prior empirical research, which shows both 

positive and negative interpersonal manner traits were more likely mentioned in 

reviews of female physicians than those of males (Dunivin et al., 2020). We also 

corroborate the results of a study among surgeons, which found female surgeons were 

more likely to receive positive reviews of social interaction (Marrero et al., 2020). No 

studies focused on gender differences in judgments among PCPs only. 

The Stereotype Content Model and Role Congruity Theory provide a rationale 

for why female PCPs, as well as female physicians overall, were more likely criticized 

for their interpersonal manner. Complementing the Stereotype Content Model, Role 

Congruity Theory suggests people form prescriptive beliefs about gender roles, such 

that individuals whose behaviors violate their gender stereotype are penalized (Eagly & 

Karau, 2002). Female PCPs face two compounding interpersonal stereotypes: Both 

women and PCPs are expected to have high warmth (Cuddy et al., 2008). Thus, a female 

PCP perceived to have poor interpersonal manner may have been particularly noticeable 

and judged more harshly than male PCPs (Cuddy et al., 2008; Eagly & Karau, 2002), 

even if she demonstrated similar interpersonal manner traits as her male counterpart.  

An alternative explanation for why female PCPs and female physicians overall 

were more likely criticized for both interpersonal manner and technical competence is 
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that they objectively provided poorer patient-centered care than their male counterparts. 

However, hospital-based research has shown female physicians are more patient-

centered than male physicians, providing a reason to doubt the objective differences 

argument (Hall et al., 2014; Roter & Hall, 2004). In one study, researchers measured 

patient-centeredness on the following scales: interested, friendly, engaged, sympathetic, 

dominant (Hall et al., 2014). Although they found females exhibited more patient-

centered behavior, patient-centeredness predicted patient satisfaction more strongly in 

male physicians than in females. In other words, female physicians did not receive as 

much credit for their patient-centeredness (Hall et al., 2014; Mast & Kadji, 2018). 

The Stereotype Content Model and Role Congruity Theory, however, do not 

provide adequate rationale for why female surgeons were more likely praised for their 

interpersonal manner. Prior Role Congruity research demonstrates women who 

exhibited agentic traits and occupied masculinely defined positions received backlash 

for being insufficiently interpersonal (Eagly & Karau, 2002; Rudman & Glick, 1999). 

Accordingly, we would have expected women practicing in surgery’s “old boys club” 

would be more likely criticized than male surgeons for their interpersonal manner. 

However, the Stereotype Content Model acknowledges that stereotypes for 

subgroups may differ from those of their broader categories, such that female surgeons 

and female PCPs may be perceived differently from each other and from female 

physicians overall (Fiske et al., 2018). Thus, one explanation for why female surgeons 
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were more likely praised rather than criticized for their interpersonal manner comes 

from research on double standards for competence. A double standard exists when 

members of subgroups must meet stricter requirements in evaluations of possessing an 

attribute (e.g., competence) (Foschi, 2000). Although double standards can hinder 

women’s career advancement, they can also advantage women who perform 

successfully (Ditonto et al., 2014; Heilman, 2012; Lyness & Thompson, 2000; Rosette & 

Tost, 2010). Female surgeons, who conformed to their prescriptive interpersonal gender 

norm while simultaneously excelling in a male-dominated field characterized by high 

levels of technical competence, may therefore have been evaluated more favorably than 

their male counterparts. 

Although the Stereotype Content Model posits most groups have ambivalent 

stereotypes, the model suggests that some groups are high in both perceived warmth 

and competence (Fiske et al., 2018). Female surgeons may be one of these subgroups. 

Prior research has suggested top women leaders also constitute one of these subgroups 

(Rosette & Tost, 2010). Thus, warm female surgeons who demonstrated competence 

despite double standards, may have been particularly noticeable and judged more 

favorably than male surgeons for their interpersonal manner. 
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4.4.4 Finding 3: Patients were less likely to reward, more likely to 
penalize female physicians in ratings based on interpersonal manner 
and technical competence 

We found that when patients praised their PCPs’ technical competence, this 

resulted in asymmetrical receipt of high-star ratings. Female PCPs were not rewarded as 

much as males when receiving praise for their technical competence. Additionally, 

patients’ criticism of their PCPs’ interpersonal manner and technical competence led to 

higher odds of low-star ratings for female PCPs compared to their male counterparts. 

Thus, female PCPs were more likely to be penalized in their star ratings when patients 

commented on their poor interpersonal manner or technical competence.  

Patients were equally as likely to highly rate their male and female surgeons 

when they praised their surgeons’ interpersonal manner and technical competence. 

However, as with female PCPs, female surgeons were more likely than males to be 

penalized in their star ratings when patients criticized their technical competence.  

Previous research has shown that female physicians receive worse ratings than 

male physicians (Dunivin et al., 2020; Saifee et al., 2022; Thawani et al., 2019). However, 

few prior studies have investigated gender differences in how review star ratings 

respond to patient judgments of the physicians’ interpersonal manner or technical 

competence. One study found physicians described with communal language were 

more likely to receive higher star ratings, but gender did not significantly moderate the 
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association (Chen et al., 2021). This study, however, only focused on positive communal 

language and used a limited prebuilt word dictionary.  

Other research examining surgeon referrals found asymmetries consistent with 

our findings, such that female surgeons faced harsher consequences for perceived poor 

technical competence compared to males. After a bad outcome, female surgeons 

experienced a 34% drop in referrals, whereas male surgeons experienced only slight 

stagnation in referrals (Sarsons, 2017). Additionally, after patient death, female surgeons 

lost about 60% of their Medicare billings from the referring physicians, compared to 

males, who lost 30%. Thus, female surgeons incurred both substantial referral and pay 

penalties compared to male surgeons for the same poor outcome. 

4.4.5 Limitations 

This study has several limitations. First, we used data from a single online 

physician review website, which may limit the generalizability of our findings. Second, 

our physician sample may also limit generalizability. The physicians included in our 

study were different from those excluded for having no reviews. For example, 

physicians with reviews received nearly four times as many star ratings as physicians 

without reviews and had lower average ratings than those excluded. Third, although 

our machine-learning models were 90% accurate, we cannot discern whether our models 

were more or less accurate for reviews received by PCPs or surgeons, or by female or 

male physicians. Fourth, we cannot conclude whether the gender differences observed 
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reflect objective differences in care, differences in patient expectations of care, or 

differences in patient sensitivity to how male and female physicians exhibited 

interpersonal manner and technical competence. Further research will need to tease 

apart these potential explanations. 

Although some researchers have attempted to objectively measure patient-

centeredness among male and female physicians (Hall et al., 2014), and others have 

demonstrated male and female physicians have different perceived communication 

styles depending on the patient’s gender (Hall & Roter, 2002; Mast et al., 2007), further 

research is required to explain the mechanisms behind our findings. Additionally, future 

research should examine how these differences in physician reviews influence how 

prospective patients use these reviews to select physicians. Although a larger proportion 

of reviews in our sample focused on the physician’s interpersonal manner, one 

experimental study found patients preferred technical qualities in their PCPs (Fung et 

al., 2005), whereas another study concluded patients preferred technical or interpersonal 

surgeons depending on the type of surgery (Dusch et al., 2014). More research is needed 

to better understand what prospective patients look for when choosing among 

physicians, and whether those traits differ by physician characteristics. 

4.4.6 Conclusion 

How patients judge their physicians in online reviews matters to prospective 

patients who trust these reviews when choosing a physician, and to physicians who use 



 

106 

these reviews for both feedback and quality improvement. In this study, we found 

patients were not more likely to judge the technical competence of their male or female 

physicians, but they homed in on their female physicians’ interpersonal manner. 

Whether patients were relatively more likely to praise or criticize their female 

physicians’ interpersonal manner depended on their physician’s practicing specialty. 

Last, female physicians were more likely to be penalized in their star ratings when 

receiving reviews criticizing their interpersonal manner or technical competence 

compared to similarly criticized male physicians. 
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5. Conclusion 

In this dissertation, I used mixed methods to explore patients’ judgments of their 

physicians in online physician reviews and whether those judgments aligned with 

gender stereotypes. Essay 1 developed an elaborated theoretical framework to describe 

the range of factors patients use to judge the interpersonal manner and technical 

competence of their physicians. Essay 2 trained, tested, and validated an advanced 

machine-learning algorithm to classify the presence and valence of patients’ 

interpersonal manner and technical competence judgments in online physician reviews. 

Essay 3 analyzed how patients’ interpersonal manner and technical competence 

judgments of their physicians aligned with gender stereotypes and affected review star 

ratings. 

In Essay 1, I developed an elaborated theoretical framework to distinguish the 

factors comprising patients’ interpersonal manner and technical competence judgments 

of their physicians. To develop this framework, I expanded on prior grounded theory 

work by Lopez et al. (2012) using a qualitative content analysis of 2,000 reviews received 

by 2,000 distinct physicians. I built on this theory using a larger, new dataset of 

physician reviews, purposely sampled to equally represent primary care physicians and 

surgeons, male and female physicians, and low- and high-rated reviews. I offered thick 

descriptions and illustrative quotations of the predominant factors within the 

dimensions of interpersonal manner and technical competence, added new factors 
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missing from Lopez et al.’s original framework, and removed factors that were too 

ambiguous to categorize. Patients valued their physicians for demonstrating 

interpersonal manner qualities such as bedside manner, empathy, availability, and good 

communication. Patients also appreciated physicians with technical competence 

qualities such as diagnostic skill, offering treatment and referrals, and successful 

treatment outcomes. 

In Essay 2, I fine-tuned an advanced natural language processing algorithm 

called RoBERTa to code a large dataset of online physician reviews for the presence and 

valence of interpersonal manner and technical competence judgments. I used the 2,000 

hand-coded reviews from Essay 1 to train and test two classification models, one for 

interpersonal manner and one for technical competence. Both models were 90% accurate 

with high precision and recall. These models were as or more accurate than other text 

coding approaches and comparable to other RoBERTa models. I used these two models 

to code the entire dataset of 345,053 online reviews written for 167,150 physicians and 

validated the models using star ratings and findings in prior literature. 

In Essay 3, I examined whether patients’ judgments of their physicians’ 

interpersonal manner and technical competence aligned with traditional gender 

stereotypes as described in the Stereotype Content Model. Using the 345,053 machine-

coded reviews from Essay 2, I estimated multilevel logistic regressions to analyze 

physician gender differences in interpersonal manner and technical competence 
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judgments received by physicians and how those judgments affected review star ratings. 

Consistent with traditional gender stereotypes, female physicians overall and within 

primary care and surgery were more likely to receive interpersonal manner reviews than 

their male counterparts. However, male physicians were not more likely to receive 

technical competence reviews. Whether female physicians were relatively more likely to 

receive praise or criticism for their interpersonal manner depended on their practicing 

specialty. In stereotypically warm specialties, like primary care, females were penalized 

for seeming cold, whereas in stereotypically technical specialties, like surgery, females 

were advantaged for appearing warm.  

Additionally, female and male physicians who received interpersonal manner 

and technical competence judgments were asymmetrically rewarded and penalized in 

their review star ratings. Female primary care physicians were less likely to receive 

high-star ratings when praised for technical skills and more likely to receive low-star 

ratings when criticized for interpersonal and technical skills. Likewise, female surgeons 

were more likely to receive low-star ratings when criticized for technical skills. 

In this dissertation, I analyzed online physician reviews using qualitative 

analysis, machine learning, and logistic regression to better understand not only how 

patients judge their physicians but also whether those judgments align with gender 

stereotypes and differentially affect review star ratings. I contribute to the literature with 

an expanded framework to examine patients’ interpersonal manner and technical 
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competence judgments of their physicians and with an advanced machine-learning 

algorithm, which enables accurate large-scale classification of the presence and valence 

of judgments in reviews. Framing this research within psychology theories of social 

perception and gender stereotypes, I offer nuanced insights on how patients evaluate 

male and female primary care physicians and surgeons. Continued research is needed to 

tease apart explanations for why gender differences in physician reviews exist and to 

better understand how prospective patients use online physician reviews to choose 

among physicians.
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Appendix for essay 3 

Table 8 Odds ratios and predicted probabilities of female and male physicians receiving any, positive, or negative 

interpersonal manner judgments and any, positive, or negative technical competence judgments 

 Any interpersonal 

manner 

Positive interpersonal 

manner 

Negative 

interpersonal 

manner 

Any technical 

competence 

Positive technical 

competence 

Negative technical 

competence 

 OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

Physician  

Gender 

            

Female 1.19*** 

[1.17, 1.22] 

76.4 1.02 

[1.00, 1.04] 

59.9 1.25*** 

[1.21, 1.29] 

16.2 1.00 

[0.98, 1.03] 

63.1 0.97* 

[0.95, 0.99] 

50.8 1.11*** 

[1.07, 1.15] 

12.5 

Male 1.00 73.4 1.00 59.5 1.00 14.0 1.00 63.0 1.00 51.4 1.00 11.6 

Observations 

Clusters 

345,053 

167,150 

Notes: Odds ratios (OR) and 95% Confidence Intervals (CI) are from multilevel logistic regressions, controlling for physician specialty, physician age 

category, primary office state, and review word count. Predicted probabilities (PP) are obtained using the “margins” command in Stata. *p<.05; 

**p<.01; ***p<.001 
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Table 9 Odds ratios and predicted probabilities of female and male PCPs and surgeons receiving any, positive, or 

negative interpersonal manner judgments and any, positive, or negative technical competence judgments 

 Any interpersonal 

manner 

Positive 

interpersonal 

manner 

Negative 

interpersonal 

manner 

Any technical 

competence 

Positive technical 

competence 

Negative technical 

competence 

 OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

OR 

[95% CI] 

PP 

(%) 

PCP 

Gender 

            

Female PCP 1.14*** 

[1.11, 1.17] 

79.7 0.98 

[0.96, 1.01] 

60.6 1.24*** 

[1.19, 1.28] 

19.0 1.00 

[0.98, 1.03] 

53.2 0.98* 

[0.95, 1.00] 

41.3 1.10*** 

[1.06, 1.14] 

12.1 

Male PCP 1.00 77.8 1.00 61.1 1.00 16.6 1.00 53.2 1.00 41.8 1.00 11.3 

Observations 

Clusters 

169,267 

131,018 

Surgeon 

Gender 

            

Female 

Surgeon 

1.35*** 

[1.29, 1.42] 

74.9 1.30*** 

[1.24, 1.36] 

63.5 1.00 

[0.92, 1.10] 

11.7 1.02 

[0.97, 1.07] 

72.7 1.04 

[0.99, 1.10] 

61.3 0.96 

[0.88, 1.04] 

11.5 

Male Surgeon 1.00 69.3 1.00 57.9 1.00 11.7 1.00 72.4 1.00 60.4 1.00 11.9 

Observations 

Clusters 

175,786 

36,132 

Notes: Odds ratios (OR) and 95% Confidence Intervals (CI) are from multilevel logistic regressions stratified by physician specialty, controlling 

for physician age category, primary office state, and review word count. Predicted probabilities (PP) are obtained using the “margins” command 

in Stata. *p<.05; **p<.01; ***p<.001 
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Table 10 Odds ratios and predicted probabilities of female and male PCPs and surgeons receiving high-star and low-star 

review ratings when judged for their interpersonal manner and technical competence 

High-star review ratings 

(4–5 stars) 

 OR 

[95% CI] 

PP 

(%) 

Positive interpersonal manner   

Female PCP 1.01 

[0.90, 1.13] 

91.3 

Male PCP 1.00 93.0 

Positive technical competence   

Female PCP 0.83* 

[0.71, 0.96] 

84.4 

Male PCP 1.00 87.1 

Observations 

Clusters 

169,267 

131,018 

Positive interpersonal manner   

Female surgeon 1.09 

[0.83, 1.44] 

94.2 

Male surgeon 1.00 95.4 

Positive technical competence   

Female surgeon 1.04 

[0.75, 1.43] 

94.0 

Male surgeon 1.00 94.6 

Observations 

Clusters 

175,786 

36,132 

Low-star review ratings 

(1–3 stars) 
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 OR 

[95% CI] 

PP 

(%) 

Negative interpersonal manner   

Female PCP 1.60*** 

[1.37, 1.88] 

86.9 

Male PCP 1.00 79.0 

Negative technical competence   

Female PCP 1.67*** 

[1.38, 2.02] 

64.1 

Male PCP 1.00 55.3 

Observations 

Clusters 

169,267 

131,018 

Negative interpersonal manner   

Female surgeon 1.11 

[0.78, 1.59] 

63.2 

Male surgeon 1.00 59.6 

Negative technical competence   

Female surgeon 1.52** 

[1.24, 2.04] 

56.9 

Male surgeon 1.00 49.0 

Observations 

Clusters 

175,786 

36,132 

Notes: Odds ratios (OR) and 95% Confidence Intervals (CI) are from multilevel logistic regressions stratified by physician specialty, 

controlling for physician age category, primary office state, and review word count. Predicted probabilities (PP) are obtained using the 

“margins” command in Stata. *p<.05; **p<.01; ***p<.001 
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