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Abstract

Background: The COVID-19 pandemic has highlighted the importance of online medical services. Although some researchers
have investigated how numerical ratings affect consumer choice, limited studies have focused on the effect of negative reviews
that most concern physicians.

Objective: This study aimed to investigate how negative review features, including proportion (low/high), claim type
(evaluative/factual), and physician response (absence/presence), influence consumers’ physician evaluation process under
conditions in which a physician’s overall rating is high.

Methods: Using a 2×2×2 between-subject decision-controlled experiment, this study examined participants’ judgment on
physicians with different textual reviews. Collected data were analyzed using the t test and partial least squares–structural equation
modeling.

Results: Negative reviews decreased consumers’ physician selection intention. The negative review proportion (β=–0.371,
P<.001) and claim type (β=–0.343, P<.001) had a greater effect on consumers’ physician selection intention compared to the
physician response (β=0.194, P<.001). A high negative review proportion, factual negative reviews, and the absence of a physician
response significantly reduced consumers’ physician selection intention compared to their counterparts. Consumers’ locus
attributions on the negative reviews affected their evaluation process. Physician attribution mediated the effects of review proportion
(β=–0.150, P<.001), review claim type (β=–0.068, P=.01), and physician response (β=0.167, P<.001) on consumer choice.
Reviewer attribution also mediated the effects of review proportion (β=–0.071, P<.001), review claim type (β=–0.025, P=.01),
and physician response (β=0.096, P<.001) on consumer choice. The moderating effects of the physician response on the relationship
between review proportion and physician attribution (β=–0.185, P<.001), review proportion and reviewer attribution (β=–0.110,
P<.001), claim type and physician attribution (β=–0.123, P=.003), and claim type and reviewer attribution (β=–0.074, P=.04)
were all significant.

Conclusions: Negative review features and the physician response significantly influence consumer choice through the causal
attribution to physicians and reviewers. Physician attribution has a greater effect on consumers’ physician selection intention
than reviewer attribution does. The presence of a physician response decreases the influence of negative reviews through direct
and moderating effects. We propose some practical implications for physicians, health care providers, and online medical service
platforms.

(J Med Internet Res 2024;26:e46713) doi: 10.2196/46713
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Introduction

Background
The user-generated content (UGC) mechanism provides patients
an opportunity to post online reviews about physicians’ services
[1]. These online physician reviews (OPRs) are attracting
increasing consumer attention in recent years. In the beginning,
health consumers mainly referred to these OPRs to book
physicians offline [2]. With the development of online medical
services, OPRs have become the most influential and important
information source for selecting online physicians [3,4].
Particularly in the past few years, the COVID-19 pandemic has
boosted the use of online medical services. Many consumers
tend to seek online medical services to avoid physical touch,
and they gradually get used to such services. Data from the
Cyberspace Administration of China show that the number of
online medical service users increased from 214 million in
December 2020 to 300 million in June 2022, and 50% are new
users with 1-2 years of experience [5]. In the consumerism era,
the growing popularity of online medical services creates a need
for physicians to embrace their online reputation and understand
consumers’ decision processes, even though they have an
unfavorable opinion of OPRs [6,7]. Therefore, an important
question needs to be answered: How do OPRs affect consumers’
physician selection process in the online medical service
context? The answer will be helpful for physicians to better
manage their online reputation and promote their online
performance.

Researchers have noted the OPR phenomenon and carried out
studies on consumers’ evaluation of OPRs for physician
selection [8,9]. A few studies have mainly focused on the review
valence and confirmed the effectiveness of OPRs. McBride [10]
found that parents are more likely to choose a
neighbor-recommended physician with positive online ratings
than a recommended physician with no rating information.
Online review valence is positively related to consumer choice,
and negative reviews have a greater influence than positive
reviews [11,12]. Some other studies have investigated the effect
of different numerical ratings on consumer choice. Han et al
[13] reported that the rating and review quantity affect consumer
choice through perceived physician trustworthiness. Lu and Wu
[14,15] found that the number of reviews is more effective in
influencing patient decisions compared to the overall rating and
that disease risk moderates the relationship between the service
quality score and patient choice. Li et al [4,16] also found that
a high online rating has a positive and significant effect on
patient utility. Chen and Lee [17] noted that a physician’s
average rating increases the physician’s patient flow and that
rating credibility moderates the positive effect. Additionally,
textual review features have been investigated as they can
improve the predictive power of patient choice [18,19]. A
randomized experiment found that the association of review
style with review quantity affects users’ attitude toward the
rated physician [20]. The position, proportion, and length of
negative physician reviews can also affect health consumers’
selection intention [21,22].

Although studies have provided insights into the understanding
of health consumers’ decision-making behavior in the OPR
context, there are still some important issues that need to be
further explored. First, few studies have examined the effect of
textual negative review features on helping narrow down
consumer choice in the second stage of decision-making. As
negative OPRs are inevitable for physicians, who worry that
even 1 negative review can affect patients’ choice and damage
their reputation [23], more negative OPR features need
researchers’ attention. Second, the mechanism of how negative
reviews work is overlooked. Although some studies have
investigated the direct effect of textual review features [20,21],
knowledge about how these reviews work is still limited.
Investigating the mechanism will help us better understand the
effect and provide more insights for stakeholders. Third,
physician responses to OPRs are seldom discussed in
consumers’ decision-making process. To manage negative
reviews, physicians are actively involved in online services and
provide necessary responses to save their reputation [24].
Whether and how the presence of a physician response plays a
positive role in promoting their performance needs further
investigation.

To address gaps in the literature, drawing from attribution
theory, our study aimed to explore the underlying mechanism
of how negative review features and the physician response
affect consumers’ behavior in the online medical service
environment. The main objectives of our study were threefold:
Our first objective is to investigate the relationship between
negative review features and consumers’ physician evaluation.
The second objective is to validate the causal locus attribution
that mediates the relationship between negative review features
and physician selection behavior. The last objective is to assess
whether the physician’s response moderates the effect of
negative review features on a different locus attribution. Given
that eHealth services are increasingly popular, we tested these
arguments in the online medical service context to provide
insights for stakeholders.

Literature Review and Theoretical Background

Negative Online Review Features
An online review is a negative or a positive statement made by
former consumers about a product, which is available to
numerous people via the internet [25]. Negative information is
considered more informative and diagnostic than positive
information, and negative cues attract more attention than
positive ones [26]. Consumers always place more emphasis on
negative reviews when making a judgment or purchase decision
[27,28]. When the decision-making process focuses on the
textual message, positive framing is less effective than negative
framing [29]. In this sense, negative reviews always have a
stronger influence on consumers’ purchase intention than
positive reviews do [11,30,31]. Thus, research always focuses
on the influence of negative reviews on consumers’ decisions.

Specifically, prior studies have focused on several features of
negative textual reviews, such as quantity [32], emotional
intensity [33], severity of failure [34,35], proportion
[25,34,36,37], quality [25,36], type [38], claim [39], and
presentation order [32]. All these features can significantly
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affect consumer evaluation. In the online medical service
context, physicians are no less worried about negative reviews
than online merchants, even though most OPRs are positive
[40]. Physicians worry that patients’ subjective reviews will
damage their reputation, and the proportion and claims of
negative OPRs are the main concern [7]. To decrease physicians’
concerns and provide insights into the understanding of
consumers’ information processing progress, this study aimed
to examine whether the proportion and claim type of negative
OPRs influence consumer choice through different mechanisms,
particularly under the condition in which the physician’s overall
rating is high.

Physician Responses
As negative reviews have a notable impact on consumers’
attitude and final decision [41], companies are increasingly
using responses to reviews as a service recovery method to
respond and apologize to complainants [41]. Responses to
negative reviews can be understood as a service carried out to
cocreate value with consumers and other stakeholders [42].
Regardless of the response strategy, managerial responses can
create external effects on negative review posters and potential
consumers [43]. Responses to negative reviews also mitigate
the adverse effects of the negative reviews on the sellers’
reputation and positively influence consumers’ trust toward the
sellers, as well as consumers’ evaluation of the products and
services [44].

Similar to online sellers, physicians are also under the threat of
negative reviews. With increasingly more OPRs being generated,
physicians have to respond to negative reviews to protect their
reputation and decrease the negative effects. However, few
studies have investigated the effect of physician responses. From
a health consumer’s perspective, since they try to make use of
further information about the rated physician from the responses,
the responses serve as an important cue for evaluation and
decision-making. If there is no physician response, consumers
can only rely on negative reviews, which may increase their
concerns. As both negative reviews and managerial responses
can affect consumers’ evaluating process, there is a need to
examine the effects of negative OPRs and physician responses,
as well as the interactive effect on consumer behavior.
Specifically, this study aimed to examine the direct and indirect
effects of physician responses on consumers’ final choice.

Attribution Theory
Attribution theory is a social cognition theory that addresses
causal explanations and reasoning about the expressions and
actions of another person [45]. This theory provides an
understanding of how individuals interpret incidents based on
their causal inferences, and it has been widely used in
management and marketing research to explain individuals’
evaluation processes [46,47]. In particular, attribution theory is
an effective approach to understanding unfavorable incidents
[48], such as negative employee reviews [49] and service
failures [50]. Attribution theory has three dimensions, namely
locus of control (internal or external), stability (stable or
unstable), and controllability (controllable or uncontrollable)
[48], and researchers often use different dimensions of the theory
to fit their research questions and contexts [46]. In this study,
we mainly focused on the “locus of control” dimension. The
locus of causality establishes the cause as residing within the
person (internal) or outside the person (external). The locus of
control is related to who is to blame for undesirable or negative
experiences [51].

In the OPR context, when health consumers encounter a negative
OPR, they seek the underlying cause and show specific attitudes
or emotions toward the physician, which affects their subsequent
evaluation and selection behavior. In general, readers mainly
attribute the origin of a negative review to the reviewer (external
attribution) or the rated physician (internal attribution).
However, how health consumers form different attribution loci
is still unclear. Thus, for a deeper understanding of the
psychological process that drives consumers’ online physician
selection behavior, this study further introduced physician
attribution and reviewer attribution as the mediating variable
in the link between negative review features and consumer
choice.

Methods

Research Model and Hypothesis Development
Based on the literature and attribution theory, we constructed
our research model (Figure 1). We examined the effects of
negative review features on consumers’ physician selection
intention (hypothesis 1 [H1], H2). Furthermore, we investigated
the mediating role of the attribution locus in the relationship
between review features and consumer choice (H4, H5, H6)
and how the presence of a physician response plays a role (H3,
H7).
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Figure 1. Proposed research model and hypotheses. H: hypothesis.

Negative OPRs and Physician Selection Intention
Although the majority of OPRs are positive, it is inevitable for
physicians to receive negative reviews. In the era of information
overload, the existence of large volumes of positive reviews
makes consumers pay more attention to limited negative reviews
[27]. The negative review features provoke consumers’ deep
evaluation in the second stage of decision-making after they
have narrowed down their choices by rating and review quantity
in the first stage.

The proportion of negative reviews is the number of negative
reviews compared with overall online reviews. It is an important
variable consumers consider when evaluating the online reviews
of a desired object [52]. An increase in negative reviews
escalates consumers’ perception of product risk and in turn
depresses their purchase intention [25,53]. A previous study
confirmed that consumers’ attitude lessens when the negative
online review proportion rises [36]. In the OPR context,
consumers’ physician selection intention decreases as the
negative review proportion increases, even if the physician’s
overall rating is relatively high. Based on these findings, we set
out the first hypothesis (H1):

H1: A high proportion of negative OPRs decreases
consumers’ physician selection intention more than
a low proportion of reviews.

The other review feature that affects consumers’ judgment is
the claim type of a review: evaluative or factual. An evaluative
claim includes emotional, subjective impressions or opinions
about product attributes, whereas a factual claim includes
numeric values and objective facts about product attributes [54].
The definitions indicate that the 2 types of claims differ in the
levels of objectivity and verifiability [55]. Factual claims are
easily verifiable and provide detailed indicators of the
performance [56], while evaluative claims are susceptible to
multiple interpretations and are often considered not objective.
Therefore, consumers are likely to perceive factual reviews as
more helpful for their decision-making than evaluative claims
[57]. In the OPR context, some patients write detailed factual
descriptions about their negative medical experiences, while
other patients just express their anger and negative emotions.

For a physician with a high overall rating, factual claims in
negative reviews are more persuasive than evaluative claims.
Hence, we reasonably hypothesized the following:

H2: Factual negative OPRs decrease consumers’
physician selection intention more than evaluative
reviews do.

Responses to negative reviews are usually written positively to
reduce the impact of the reviews. In e-commerce settings, a
seller’s apology and explanation of the cause of the service
failure can be perceived as a repair effort by readers [58]. The
responses provide additional and reasonable information for
consumers’ evaluation process. Prior studies have shown that
responses have positive effects on complainants’ repurchase
intentions [59], and they can affect the extent to which
consumers are satisfied with service recovery [60]. The
responses of high-rated physicians who receive negative reviews
demonstrate their responsibility and effectively decrease the
influences of the negative reviews. However, an absence of
responses increases information asymmetry and consumers’
risk perception. Therefore, we proposed the following
hypothesis:

H3: The presence of a physician response increases
consumers’selection intention more than the absence
of a physician response does.

The Mediating Role of Physician Attribution and
Reviewer Attribution
According to attribution theory, people always try to assess to
what extent a certain entity is responsible for a negative or
unexpected event [61]. Applied to the context of negative OPRs,
health consumers always assess who is responsible for the
negative reviews they encounter. The “locus of control” concept
indicates that a negative review is caused mostly by either
internal factors or external factors [61]. On the one hand,
consumers may attribute a negative OPR to physician-related
factors. In this case, consumers believe the negative information
reflects what actually happens. On the other hand, consumers
may attribute the cause or responsibility to reviewer-related
factors, such as their motivations, moods, or bias [46,62]. In
this case, the negative review is not (or is less) perceived as
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reflecting reality but rather as the reviewer’s personal subjective
or prejudiced feeling. Due to information uncertainty and the
complexity of medial issues, health consumers often attribute
the causes of a negative review to both the physician and the
reviewer, although to different degrees. When the level of
physician attribution increases, consumers’willingness to select
the physician decreases. On the contrary, consumers’ physician
selection intention increases when the level of reviewer
attribution increases.

Regarding the formation of a different locus attribution, specific
negative review features play an important role. In this study,
the negative review proportion, claim type, and physician
response may have an influence on consumers’ attribution
judgment.

Consumers’ evaluation is based on their perceived conformity
of reviews. A prior study on conformity research indicated that
the greater the number of people with the same opinion, the
greater the level of conformity to that opinion [36]. In other
words, people are always influenced by the majority of the
group, and the proportion of negative reviews from others could
be a critical criterion for their attribution judgment. For a
physician with a high overall rating, a higher proportion of
negative reviews makes consumers believe the credibility of
those reviews and confirms that the negative reviews are caused
by the physician. Thus, consumers’ physician attribution level
increases and reviewer attribution level decreases. In the case
of a low proportion of negative reviews, consumers trust positive
reviews posted by others more and tend to believe that negative
reviews are caused by reviewer-related factors. Thus,
consumers’ physician attribution level decreases and reviewer
attribution level increases. As physician attribution and reviewer
attribution are related to consumers’ physician selection
intention, we decided to also examine the mediating effects of
physician attribution and reviewer attribution in our study.
Therefore, we proposed the following hypotheses:

H4a: Physician attribution mediates the effect of the
negative review proportion on consumer choice
(proportion +→ physician attribution –→ physician
selection intention).

H4b: Reviewer attribution mediates the effect of the
negative review proportion on consumer choice
(proportion –→ reviewer attribution +→ physician
selection intention).

Review contents show detailed reasons from reviewers, and
different review claim types have different degrees of
persuasiveness [20]. Factual negative reviews describe the
objective facts or results related to a physician’s service, and
these factual claims have high levels of credibility and
verifiability. In this case, consumers tend to believe the negative
claims to be true facts, and the physician needs to be responsible
for the negative experience. Thus, consumers’ physician
attribution level increases and reviewer attribution level
decreases. On the contrary, evaluative reviews reflect reviewers’
subjective, emotional opinions and impressions about the
physician [39]. The nonevidence-based reviews are considered
an inaccurate and imprecise evaluation of the physician’s
performance. As the physician’s overall rating is high, it is easy

to attribute the negative reviews to the reviewers’ personal bias.
Therefore, consumers’physician attribution level decreases and
reviewer attribution level increases. Considering the relationship
between locus attribution and physician selection intention, we
can reasonably believe that the attribution locus mediates the
relationship between review claim type and consumer choice.
Hence, the following hypotheses were proposed:

H5a: Physician attribution mediates the effect of the
negative review claim type on consumer choice (claim
type +→ physician attribution –→ physician selection
intention).

H5b: Reviewer attribution mediates the effect of the
negative review claim type on consumer choice (claim
type –→ reviewer attribution +→ physician selection
intention).

Most negative OPRs derive from misunderstandings between
physicians and patients. The physician response can help
develop a better relationship with complainants and create an
external effect on potential consumers [43]. Both negative
reviews and physician responses can provide insights into
physician service. Physician responses provide additional
information for potential consumers to make decisions, in
addition to negative reviews. If there is no physician response,
consumers can only use one-sided negative information to make
causal attribution judgments, and the likelihood of physician
attributing increases. A physician response not only shows the
physician’s responsibility but also reduces misunderstanding.
In this case, consumers’ physician attribution level is likely to
decrease and their reviewer attribution level is likely to increase.
Thus, a physician response makes consumers perceive a lower
level of physician attribution than no response, while it has the
opposite effect on reviewer attribution. As physician attribution
and reviewer attribution are related to consumers’ selection
intention, the 2 locus attributions can be said to mediate the
effect of the physician response on consumer choice. Based on
this, the study hypothesized the following:

H6a: Physician attribution mediates the effect of the
physician response on consumer choice (physician
response –→ physician attribution –→ physician
selection intention).

>H6b: Reviewer attribution mediates the effect of the
physician response on consumer choice (physician
response +→ reviewer attribution +→ physician
selection intention).

The Moderating Role of Physician Responses
Responses to negative reviews can not only directly influence
consumer attitude [49] but also indirectly decrease the effect of
negative reviews on consumers’ intention. As a communication
strategy, managerial responses are targeted at problem solving
and trust remedy. Responses are expected to reduce the
unfavorable impacts of negative reviews on both potential and
existing consumers [63]. Some studies have confirmed the
moderating effect of responses on the relationship between
negative reviews and sellers’ performance. For example,
responses have been found to moderate the effect of negative
reviews on booking intention [64] and the number of bookings
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[65]. Different from prior studies, we aimed to explore the
moderating effects of managerial responses (absence or
presence) on the relationship between negative review features
and locus attribution. We proposed the following hypotheses:

H7a/H7b: The impact of the proportion of negative
reviews on physician attribution/reviewer attribution
decreases/increases in the presence of a physician
response compared to the absence of a physician
response.

H7c/H7d: The impact of factual negative reviews on
physician attribution/reviewer attribution
decreases/increases in the presence of a physician
response compared to the absence of a physician
response.

Study Design
Medical websites provide many physicians’ rating information
for consumers, including ratings, review quantity, and textual
reviews. Health consumers tend to narrow down their choice
set by numerical rating information in the first stage, while they
deliberately read the textual reviews to make the final decisions
in the second stage [13]. To examine the effect of negative
textual reviews, this study used a 2 (negative review proportion:
low vs high) × 2 (negative review type: evaluative vs factual)
× 2 (physician response: absence vs presence) between-subject
design in a decision-controlled setting, where participants were
asked to select a physician from a fictitious website designed
for the purpose of the experiment. A pretest and a main
experiment were conducted. The pretest was used to assess the
appropriateness of the stimulus manipulation, and the main
experiment was used to test the effects of stimulus features.

Stimulus Design
To provide the participants with a realistic context, we designed
a physician selection scenario and the fictitious stimulus
resembled a famous medical website in China (91160 [66]).
The website has more than 659,000 physicians and has served
814 million person-times up to September 2023. The
characteristics of this website can be generalized to other
medical websites. The selected physician works in a high-level
hospital in a city, and we used a physician icon that did not
show any additional features of the physician in order to control
the influence of the physician’s image. For textual reviews, we
presented the newest 10 of 35 reviews on the first page. The
detailed fictitious reviews are shown in Multimedia Appendix
1.

Proportion of Negative Reviews

Prior studies have considered 8 online reviews in their research
[25,36]. Most experiments have used 12.5% or 25% as the
low-proportion threshold and 50% or 62.5% as the
high-proportion threshold [25,36,37]. One study in the OPR
context used 1/6, 2/6, 3/6, 4/6, 5/6, and 6/6 to represent different
levels of the negative review proportion [21]. In our study,
participants were presented with 10 textual reviews. This design
is prevalent on Chinese websites. When designating the
proportion of negative reviews, we not only referred to prior
research [25,36,37] but also considered the realistic situation
of physician-rating websites. In a simulated page containing 10

textual reviews, 1 negative review is the minimal unit, which
is common in realistic situations. Thus, we set 10% as a low
proportion, which is also closer to prior research. Considering
that physicians always get a few negative reviews on real
physician-rating websites, we did not use a proportion exceeding
50% to represent a high proportion as in previous studies.
Instead, after investigating a large number of physician reviews
on the 91160 website [66], we think that designating a ratio of
over 50% as a high proportion is not in line with the actual
situation. Therefore, we chose 3 of 10 (30%) to represent a high
proportion. It is not only different from the ratio of 10% but
also conforms to reality. This designation is also more realistic
than previous experiments. To control the influence of the
negative review position [21], we set the negative reviews at
3rd, 6th, and 8th place in the high-proportion group and the 5th
place in the low-proportion group.

Claim Type of Negative Reviews

All the 10 reviews in the manipulated setting were real reviews
posted on the 91160 website [66], which increased the external
validity. With the exception of the claim type and review
valence, the reviews were identical, containing evaluations about
physicians’ skills, effect, and attitude. For a positive review, all
attributes were described positively, whereas for a negative
review, all attributes were described negatively. Additionally,
factual claims included detailed descriptions of patients’
experiences and the effects, whereas evaluative claims focused
on patients’ subjective feelings about attributes (unfriendliness,
ineffective, incompetence).

Physician Responses

In this study, we only examined how the presence or absence
of physician responses to negative reviews affects consumer
evaluation. In the response absence scenario, the physician
provides no response to any negative or positive review. In the
response presence scenario, the physician provides a necessary
explanation and encourages the reviewer to visit for further
treatment again. This response strategy is widely used by
physicians on the 91160 website [66]. Finally, 8 versions of
web pages containing numerical rating information and textual
reviews were created.

Pretest
We also conducted a pretest with 72 participants to assess the
appropriateness of the stimulus manipulation. These participants
were convenience samples recruited via researchers’ WeChat,
and they all had used OPRs. The participants were asked to rate
a physician proposal for a neighbor, and each participant was
randomly assigned to 1 alternative proposal. They used a 7-point
Likert scale to rate the physician on 2 aspects: resemblance of
the physician proposal to the 91160 website and
understandability of the textual review information.

Main Experiment
First, we explained the purpose of the experiment. Next, during
the experiment, we presented the following brief scenario:

Aunt Wang is your familiar neighbor, and she has a
stomachache for a few days. She finds a physician on
the 91160 website, which is a widely used medical
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website. You are requested to help her decide whether
the physician is the right choice.

As Chinese people often help friends and family members select
physicians, the scenario is prevalent in the real world. Next, we
presented the physician’s picture, which included only personal
information and a numerical rating. The physician’s rating was
9.1, and the review quantity is 35, which are average values on
the 91160 website [66]. Participants were asked to report their
intention to select the physician before they were exposed to
negative textual reviews. Finally, 10 textual reviews of the
physician were added. Participants were requested to read the
reviews carefully and then complete questions about the
manipulation effect, physician attribution, reviewer attribution,
and physician selection intention. This procedure was consistent
with the steps health consumers take to select a physician in the
online environment.

Participants
We used the snowballing method to recruit participants. As
students are not the main online medical service users, they
were excluded in the first-round survey. First, 50 participants
with different genders, ages, education levels, living cities, and
career backgrounds were recruited via researchers’ WeChat.
Second, the 50 participants were requested to invite their
WeChat friends with different socioeconomic statuses to finish
our online experiment. We also used survey quotas based on
gender, age, and education level, ensuring a higher diversity of
the sample compared to standard convenience sampling
techniques. All sessions of the experiment were conducted
online, and participants were randomly assigned to 1 of 8
experimental scenarios.

Ethical Considerations
The study was approved by the Ethics Committee of the
Guangdong University of Finance & Economics. All participants
provided informed consent upon registration for the study.
Participants were ensured that their privacy would be protected
and their answers would only be used for academic research.
Each participant was paid RMB 3 (US $0.42) after they
conscientiously completed the questionnaire.

Measures
The dependent variable was physician selection intention, which
was assessed using 3 items rated on a 7-point scale (ranging
from 1 for completely disagree to 7 for completely agree). The

scale was adapted from previous studies [13,21]. Physician
attribution and reviewer attribution were also measured and
included as mediating variables. The 2 constructs were adapted
from a prior study [34]. For subsequent data analyses, we
calculated the mean scores for all items of each construct.

After the questionnaire was initially developed, we invited 3
experts to assess content accuracy, validity, and ease of
understanding before the experiment began. Additionally, a
pilot test was conducted with 15 participants to verify the clarity
of the questions and 2 items were slightly modified based on
their feedback.

Manipulation Check
Based on previous studies [67,68], we conducted a manipulation
check. Every participant was asked to rate the proportion of
negative reviews, the negative review claim type, and the
physician response.

Data Analysis
Using IBM SPSS Statistics and SmartPLS3, we applied 1-way
ANOVA and partial least squares–structural equation modeling
(PLS-SEM) to test the proposed hypotheses. PLS allows the
simultaneous testing of mediation with minimum bias, resulting
in greater appreciation of the complete effect. The method is
better than simple linear regression, in which the mediation
pathway is tested individually [69]. We conducted bootstrapping
with 5000 resamples to obtain the t statistics and SEs. We also
performed a full collinearity test to determine whether any
constructs contained variance inflation factor (VIF) values of
≥3.3.

Results

Participant Details
In total, 550 participants provided complete data, and 91 (16.5%)
surveys were discarded for too short response times or same
values of all continuous measurement scales. Finally, 459
(83.5%) valid questionnaires were collected, with samples
ranging from 51 to 67 (11.1%-14.6%) in the 8 experimental
scenarios (Table 1). These participants were randomly grouped
according to the last digit of their ID card number. The
chi-square test verified that there were no significant differences
(P=.24) in the characteristics of the participants among the 8
experimental scenarios.

Table 1. Details of the 8 experimental scenarios, including participants (N=459).

Sample, n (%)ResponseClaim typeProportion of negative reviews (N=10), n (%)Scenario

67 (14.6)AbsentEvaluative1 (10)1

51 (11.1)AbsentEvaluative3 (30)2

53 (11.5)AbsentFactual1 (10)3

57 (12.4)AbsentFactual3 (30)4

55 (12.0)PresentEvaluative1 (10)5

56 (12.2)PresentEvaluative3 (30)6

59 (12.9)PresentFactual1 (10)7

61 (13.3)PresentFactual3 (30)8
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Demographic Characteristics
Participants’ demographic characteristics are shown in Table
2. Of the 459 participants, 280 (61%) were 31-45 years old, 226

(49.2%) were female, and 262 (57.1%) were married. In
addition, 314 (68.4%) participants had completed a college or
higher level of education, and 323 (70.4%) had a monthly
income of RMB 3001-12,000 (US $416.89-$1667.01).

Table 2. Demographic characteristics of the sample (N=459).

Participants, n (%)Characteristics

Age (years)

129 (28.1)23-30

156 (33.9)31-35

124 (27.1)36-45

50 (10.9)≥46

Gender

233 (50.8)Male

226 (49.2)Female

Daily internet usage (hours)

15 (3.3)≤3

260 (56.6)3 to <7

78 (17.0)7 to <11

106 (23.1)11 to ≤13

Monthly income (RMB)a

96 (20.9)≤3000 (US $416.75)

172 (37.5)3001-8000 (US $416.89-$1111.34)

151 (32.9)8001-12,000 (US $1111.48-$1667.01)

40 (8.7)≥12,001 (US $1667.15)

Highest education

145 (31.6)Middle school

154 (33.6)College/bachelor

160 (34.8)Master/PhD

Marital status

262 (57.1)Married

197 (42.9)Single

aAn exchange rate of RMB 1.00=US $0.14 has been used.

Pretest
In the pretest to assess the appropriateness of stimulus
manipulation, the mean score of resemblance was 6.47 (SD
0.94), and the mean score of review understandability was 5.78
(SD 1.07). No significant differences (P=.32) were observed
between 3 manipulated factor designs in resemblance and
understandability.

Manipulation Check
ANOVA results indicated that participants in the high-proportion
group rated the proportion of negative reviews as higher
compared to the low-proportion group (mean1 5.700, SD 0.947;
mean2 2.290, SD 0.960; F1,457=1464.039, P<.001). Participants
exposed to factual negative reviews perceived the reviews as

more objective than participants exposed to evaluative negative
reviews (mean1 5.440, SD 1.030; mean2 2.640, SD 0.934;
F1,457=930.495, P<.001). Participants exposed to response
presence scenarios perceived a higher level of response than
those exposed to a response absence scenario (mean1 5.540, SD
1.052; mean2 2.530, SD 0.918; F1,457=1065.037, P<.001). No
other effects were significant. Thus, the manipulation was
successful.

Model Assessment
We used internal consistency reliability, convergent validity,
and discriminant validity to examine measures. As Table 3
shows, composite reliability (CR) values (above the lower limit
of 0.7) indicated internal consistency reliability. As standardized
factor loadings were >0.7 at a significance level of .001 and the
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average variance extracted (AVE) values were well above 0.5
[70], the convergent validity was supported. Furthermore, as
the heterotrait-monotrait (HTMT) ratio of the correlations was
lower than the threshold of 0.85 and the HTMT CIs did not

include 1.0, all constructs exhibited discriminant validity. Thus,
the results provide supportive evidence for the constructs’
reliability and validity.

Table 3. Assessment of reliability and convergent validity.

Cronbach αCRbAVEaLoadingMean (SD)Construct and items

0.8520.9100.772Physician attribution (PA)

———c0.8823.08 (1.524)PA1

———0.8883.20 (1.507)PA2

———0.8663.09 (1.522)PA3

0.8360.9010.753Reviewer attribution (RA)

———0.8654.78 (1.440)RA1

———0.8854.62 (1.494)RA2

———0.8534.38 (1.461)RA3

0.9170.9450.903Physician selection intention (PSI)

———0.9204.42 (1.772)PSI1

———0.9274.41 (1.808)PSI2

———0.9304.43 (1.750)PSI3

aAVE: average variance extracted.
bCR: composite reliability.
cNot applicable.

Additionally, the standardized root mean square residual value
for the structural model was <0.08 (0.076 for our model), which

indicated good model fit. The R2 values for physician attribution

(R2=0.221), reviewer attribution (R2=0.416), and consumers’

physician selection intention (R2=0.517) were all larger than 0,
supporting the predictive relevance of the model.

Collinearity Test
Data analysis results showed that pathological VIFs for all
constructs ranged from 1.586 to 2.036, confirming that common
method biases are not a threat for our study.

Hypotheses Test

Main Effects
Before the hypotheses test, we used paired-sample t tests to
compare consumers’ physician selection intention before and
after they were exposed to negative textual reviews (Table 4).
According to the t test results, consumers reported lower levels
of physician selection intention after reading the detailed
negative reviews (meanbefore 5.059, SD 1.493; meanafter 4.419,
SD 1.645; P<.001).
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Table 4. Results of the t test of the main effects on the physician selection intention.

P valueMean (SD)Review features

<.001Negative review exposure

—a5.059 (1.493)Before

—4.419 (1.645)After

<.001Review proportion

—3.760 (1.715)High

—5.053 (1.292)Low

<.001Claim type

—3.805 (1.660)Factual

—5.020 (1.391)Evaluative

<.001Physician response

—4.774 (1.583)Present

—4.072 (1.645)Absent

aNot applicable.

We conducted ANOVA to test the relationship between review
features and physician selection intention (Table 4). The
proportion of negative online reviews significantly influenced
consumer choice (F1,457=83.618, P<.001). Participants in the
high-proportion group (mean 3.760, SD 1.715) reported a
significantly lower level of intention than those in the
low-proportion group (mean 5.053, SD 1.292). Therefore, H1
was accepted.

The study yielded the same results for the effects of the claim
type of negative reviews (Table 4). The claim type of negative
reviews significantly affected consumer choice (F1,457=72.404,
P<.001). Factual negative reviews (mean 3.805, SD 1.660) led
participants to report a significantly lower level of selection

intention than evaluative negative reviews (mean 5.020, SD
1.391). Thus, H2 was supported.

In addition, physician response also had a significant influence
on consumers’ intention to select a physician with negative
reviews (F1,457=21.849, P<.001), as shown in Table 4.
Participants exposed to negative reviews with a physician
response present (mean 4.774, SD 1.583) reported a significantly
higher level of intention compared to the response absence
scenario (mean 4.072, SD 1.645). Therefore, H3 was supported.

Mediating Effects
Following the standard procedure applied in a previous study
[69], we used the latent variable score generated in PLS-SEM
as input for mediation and moderation effects. The results are
shown in Figure 2.

Figure 2. Mediation and moderation effects of the structural model.

Table 5 shows the significant direct and indirect effects of
review features. As shown in Figure 2 and Table 5, physician
attribution (β=–0.579, 95% CI –0.640 to –0.511, P<.001) and
reviewer attribution (β=0.199, 95% CI 0.137-0.263, P<.001)

induced by negative review features were both significantly
related to physician selection intention. Their effects were
opposite, and physician attribution had a greater influence than
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reviewer attribution. In addition, 3 review features also had significant effects on consumers’ locus attribution.

Table 5. Direct and indirect effects of review features on consumer choice.a

P valuet4.454 TestSEEffect, β (95% CI)Hypothesis and parameters

Hb4a

<.0016.2530.0410.259 (0.176 to 0.340)Proportion→PAc

<.00117.5050.033–0.579 (–0.640 to –0.511)PA→PSId

<.0015.7010.026–0.150 (–0.202 to –0.099)Proportion→PA→PSI

H4b

<.00110.3010.034–0.354 (–0.419 to –0.286)Proportion→RAe

<.0016.2220.0320.199 (0.137 to 0.263)RA→PSI

<.0015.0790.014–0.071 (–0.100 to –0.045)Proportion→RA→PSI

H5a

.0052.7780.0420.118 (0.036 to 0.199)Claim type→PA

<.00117.5050.033–0.579 (–0.640 to –0.511)PA→PSI

.012.7140.025–0.068 (–0.118 to –0.021)Claim type→ PA→PSI

H5b

.0013.3300.037–0.123 (–0.198 to –0.051)Claim type→RA

<.0016.2220.0320.199 (0.137 to 0.263)RA→PSI

.012.5870.009–0.025 (– 0.045 to –0.009)Claim type→RA→PSI

H6a

<.0017.2800.040–0.288 (–0.364 to –0.209)Physician response→PA

<.00117.5050.033–0.579 (–0.640 to –0.511)PA→PSI

<.0016.7110.0250.167 (0.118 to 0.214)Physician response→PA→PSI

H6b

<.00114.8940.0320.480 (0.417 to 0.542)Physician response→RA

<.0016.2220.0320.199 (0.137 to 0.263)RA→PSI

<.0015.8150.0160.096 (0.065 to 0.130)Physician response→RA→PSI

aResults are based on bootstrapping with 5000 subsamples (2-tailed).
bH: hypothesis.
cPA: physician attribution.
dPSI: physician selection intention.
eRA: reviewer attribution.

First, the proportion of negative reviews was significantly and
positively associated with physician attribution (β=0.260,
P<.001) and significantly and negatively associated with
reviewer attribution (β=–0.355, P<.001). The mediation tests
also indicated that mediations are in play, whereby the
proportion of negative reviews influenced physician attribution
and reviewer attribution, which in turn affected consumer
selection intention. The total indirect effect size of the proportion
of negative reviews on consumers’physician selection intention
was –0.221 (95% CI –0.277 to –0.165, P=.02). Thus, H4a and
H4b were supported.

Second, the negative review claim type was also significantly
associated with physician attribution (β=0.118, P=.005) and
reviewer attribution (β=–0.123, P=.001). Factual reviews

induced a higher level of physician attribution and a lower level
of reviewer attribution, while evaluative reviews induced a
lower level of physician attribution and a higher level of
reviewer attribution. Mediation analyses indicated that physician
attribution and reviewer attribution significantly mediate the
effects of the claim type on consumers’ physician selection
intention. The total indirect effect size of the negative review
claim type on consumers’ physician selection intention was
–0.093 (95% CI –0.143 to –0.044, P=.02). Hence, H5a and H5b
were supported.

Third, the physician response had a significantly opposite
influence on physician attribution (β=–0.288, P<.001) and
reviewer attribution (β=0.480, P<.001). Our mediation tests
also indicated that physician attribution and reviewer attribution
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mediate the influence of the physician response on consumers’
physician selection intention. The total indirect effect size of
the physician response on consumer choice was 0.262 (95% CI
0.206-0.317, P<.001). Therefore, H6a and H6b were supported.

Considering the total effect size of 3 review features, we found
that the negative review proportion (β=–0.371, 95% CI –0.447
to –0.295, P<.001) and review claim type (β=–0.343, 95% CI
–0.420 to –0.267, P<.001) have greater effects than the physician
response (β=0.194, 95% CI 0.110-0.259, P<.001).

Moderating Effects
The moderating effects of the physician response on the
relationship between the negative review proportion and
physician attribution (β=–0.185, P<.001), negative review

proportion and reviewer attribution (β=–0.110, P<.001), claim
type and physician attribution (β=0.123, P=.003), and claim
type and reviewer attribution (β=0.074, P=.04) were all

significant. The R2 change in physician attribution (0.053) and
reviewer attribution (0.035) significantly increased after the
moderator was added. The results also indicated that the
physician response decreases the effects of negative review
features on physician attribution but increases the effects of
negative review features on reviewer attribution. The significant
moderating effects permitted subsequent investigation of indirect
effects. Bootstrapping with 5000 resamples revealed that the
physician response plays a significant moderating role in all the
indirect relationships of negative review features with physician
selection intention (Table 6), with 95% CIs never straddling 0.
Thus, H7a-H7d were all supported.

Table 6. Moderating effects of the physician response.

P valuet4.454 TestSEEffect, β (95% CI)Hypothesis and parameters

Ha7a

<.0014.4990.041–0.185 (–0.266 to –0.105)Physician response×proportion→PAb

<.0014.4680.0240.107 (0.060 to 0.154)Physician response×proportion→PA→PSIc

H7b

.0033.0220.036–0.110 (–0.183 to –0.040)Physician response×proportion→RAd

.012.6100.008–0.022 (–0040 to –0.007)Physician response×proportion→RA→PSI

H7c

.0032.9370.042–0.123 (–0.205 to –0.041)Physician response×claim→PA

.0032.9330.0240.071 (0.022 to 0.118)Physician response×claim→PA→PSI

H7d

.042.0530.036–0.074 (–0.147 to –0.002)Physician response×claim→RA

.012.4630.026–0.068 (–0.030 to –0.001)Physician response×claim→RA→PSI

aH: hypothesis.
bPA: physician attribution.
cPSI: physician selection intention.
dRA: reviewer attribution.

Discussion

Principle Findings and Theoretical Contributions
The increasing proliferation of OPRs has enabled the wide usage
of online medical services. Physicians should not only worry
about negative reviews but also more actively obtain knowledge
to better manage their online reputation [13,71]. To examine
the effect of negative reviews, this study adopted attribution
theory to analyze how review features influence consumers’
physician selection intention. Past studies have confirmed that
online reviews can influence consumer choice through
attribution evaluation [72-74]. This study differs from these
prior studies as we focused on negative physician reviews and
different locus attributions. It explains how 2 simultaneously
stimulated locus attributions can mediate the relationship
between review features and consumer choice in the eHealth
context. This is an important addition to the previous literature

on attribution studies because it offers a deep understanding of
health consumers’ responses to negative reviews. The findings
of this study provide insights into ways that physicians can best
manage their negative online reviews. Several other key findings
are worth noting.

First, the study shows that the proportion (high vs low) of
negative OPRs influences consumer responses differently, and
the influence is mediated by 2 coexisting locus attributions
(physician attribution and reviewer attribution). A high
proportion of negative OPRs significantly depresses consumers’
physician selection intention compared to a low proportion of
negative OPRs. This finding confirms the results of prior studies
[21,34,53,75], which state that consumers’ willingness tends to
become more unfavorable as the proportion of negative reviews
increases. However, the outcome is somewhat at odds with
previous arguments that consumers’ purchase intention is
indifferent to exposure to high or low proportions of negative
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online reviews of popular products [25]. This study extends the
understanding by introducing 2 mediators that explain the
mechanism of how consumers evaluate the negative review
proportion. As people are always influenced by the majority of
the group, high exposure to negative OPRs makes consumers
believe that the reviews are true. Hence, negative reviews are
more due to physician-related factors and less due to
reviewer-related factors. These 2 different and coexisting causal
locus attributions finally oppositely influence consumer choice.

Second, the claim type of negative OPRs also has an impact on
consumers’ physician selection intention via different casual
locus attributions. A prior study has demonstrated that writing
styles used in online reviews determine both consumers’
perception of those messages and their choices [76], and
researchers have obtained contradictory findings about the
influence of review style on review acceptance [77]. In the OPR
context, the review type also has an impact on how individuals
evaluate the credibility of the review and the rated physician
[78]. A previous study that suggested the interaction of review
style and review quantity has an impact on consumers’decision
to accept a physician, while the direct effect of a positive review
style is not significant [20]. The finding differs somewhat from
our study, which indicates that a negative review style influences
consumer choice through different causal attributions. Focusing
on negative OPRs, our study extends previous research by
identifying 2 new mediators (physician attribution and reviewer
attribution), in addition to review credibility and helpfulness.
The 2 mediators can better explain consumer choice when they
encounter a high-rated physician with negative reviews with
different styles.

Third, the physician response not only has a direct influence on
consumers’ causal attribution evaluation but also moderates the
effect of other negative review features.

As observers tend to make a default attribution to actors in a
negative context, an appropriate response can provide additional
information that leads consumers to acknowledge other possible
causes and adjust default attribution [79]. In the OPR context,
physicians with negative reviews often respond to help shift
observers’ attribution of negative reviews away from them.
Physician responses remind consumers that the reviews are not
objective and the reviewers may be responsible for the negative
reviews. Therefore, physician responses increase consumers’
attribution to the reviewers but decrease the attribution to
physicians. This finding is similar to prior studies, which have
confirmed that the effect is mediated by the reduced causal
attribution of negative reviews to the firm [80]. However, our
result is contrary to another study, which indicates that the
presence of a response to negative reviews hurts consumers’
purchase intention [81]. In addition, the presence of a physician
response also increases the effect of negative review features
on reviewer attribution and decreases the effect of negative
review features on physician attribution. Our result is in
accordance with a previous study that showed that responses
moderate the effect of negative reviews on consumers’ intention
[64,65]. Our study also extends the findings of previous studies
by simultaneously examining the direct and indirect effects of
response presence and introducing a new path on which response
presence plays a moderating role.

Finally, our study confirms that the effect of negative review
features for a high-rated physician relies on how observers locate
the cause of the negative reviews. The result can alleviate
physicians’ worries that even 1 negative review can affect
patient choice and damage physicians’ reputation [23]. For a
physician with a relatively high rating, consumers further focus
on negative reviews and make judgments about the cause after
they make an initial decision based on the numerical rating
information. This study examined the influence of numerical
ratings and textual reviews in the same experiment and deepened
our understanding of the consumer decision-making process.

Practical Implications
An increasing number of physicians are providing online
medical services as a way to extend their offline services.
Understanding the influencing mechanism of negative reviews
can help them embrace online services more confidently. Our
results offer managerial implications for physicians, health care
providers, and online medical service platforms.

First, physicians and health care providers need to obtain more
textual reviews as a way to reduce the proportion of negative
reviews. Review quantity is positively related to review ratings
[2], and more reviews can decrease the visibility of negative
reviews. A low proportion of negative reviews increases
consumers’ causal attribution to reviewers and increases
consumers’ positive attitude. Second, physicians and health
care providers should actively and appropriately respond to
negative reviews. The presence of responses to negative reviews
plays an important role in consumers’ attribution allocation.
Managerial responses not only greatly decrease physician
attribution but also reduce the negative effects of reviews on
physicians. There is no need for physicians to worry about
negative reviews, if they provide effective responses that can
activate consumers’causal attribution to the reviewers. Reviewer
attribution helps improve the patient-physician relationship.
Third, online medical service platforms should display negative
OPRs appropriately and remind physicians to strengthen
communication with patients and manage their negative reviews.
Negative online reviews are important information sources for
consumers’ decision-making, and their position can greatly
affect physicians’ reputation. Online medical platforms should
also enable consumers to notice negative OPRs among numerous
reviews, while avoiding having unfair impacts on physicians’
reputation.

Limitations
Even through the study was conducted with methodological
rigor, there are still several limitations that deserve to be
included in future research. First, the physician in our scenario
is a high-rated physician. Although a high-rated physician is
closer to reality [2], this may raise concerns in terms of the
generalization of results to a low-rated physician. Future
research may explore the hypotheses in the context of a
low-rated physician. Second, we only tested the effects of the
proportion and claim type of negative reviews for a physician.
Other features, such as severity, length, position, and criticism
target of negative reviews, were overlooked and deserve further
investigation. Third, the response strategy in this study provides
necessary explanations and encourages the reviewer to visit for
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further treatment again. Even though this strategy is prevalent
on physician-rating websites, there are other different response
styles that may affect the effectiveness of responses [82]; this
also holds potential for future investigation. Fourth, sample bias
may affect the generalizability of research results. The
convenient samples for this study mainly came from relatively
young Chinese urban residents, who have a rich experience of
using online reviews, and it is unclear whether the results are
applicable to rural residents, who seldom use online reviews.
Future research needs to analyze the evaluation behavior of this
population.

Conclusion
The goal of this research was to understand how negative review
features and physician responses affect consumer choice. The
results show that the proportion of negative reviews (high vs
low), the claim type of negative reviews (factual vs evaluative),
and the physician response (presence vs absence) can affect
consumers’ physician selection intention through 2 different
causal attributions (physician attribution and reviewer
attribution). Physician attribution has greater influence on
consumer choice than reviewer attribution does. The presence
of a physician response also moderates the relationship between
negative review features and causal attribution. We also provide
some practical implications for physicians to manage their online
reputation.
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