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Background: Doctor-patient conflict is trending in social attention research. However, the existing
literature rarely explores whether a patient’s hostile attribution bias (HAB) in the doctor-patient
interaction affects the aggression level against doctors.

Objective: This study aimed to explore the relationship and mechanism between different types of
HAB and aggression in patients.

Method: In Study 1, 80 patients completed the word sentence association paradigm for hostility
(WSAP-Hostility), and their explicit and implicit aggression levels were measured using the hot
sauce paradigm and the single-category implicit association test (SC-IAT), respectively. In Study
2, 63 patients were randomly divided into an experimental (rejection) and a control group. Their
state hostile attribution bias (SHAB) was activated through social rejection materials. They
completed the SHAB questionnaire and anger expression inventory, and their explicit and implicit
aggression levels were measured as in Study 1.

Results: In both studies, results indicated that patients’ trait and state HAB were significantly
related to explicit aggression but not implicit aggression. Hostile interpretation positively pre-
dicted explicit aggression, whereas benign interpretation had a negative predictive effect on
explicit aggression. Patients’ anger played a mediating role between SHAB and explicit
aggression.

Conclusions: These findings suggest that patients’ HAB affects explicit aggression toward doctors
and anger plays a mediating role.
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1. Introduction
1.1. Background of patient aggression toward doctors

The doctor-patient interaction is a complex interpersonal bond that emerges between doctors and patients during medical treat-
ment. However, the issue of doctor-patient conflict has garnered significant social attention recently, with aggressive behavior toward
physicians becoming a global public health concern [1]. According to a survey conducted in China, more than 30 % of doctors have
experienced violence from patients [2]. Similarly, a study conducted in Iran shows that medical workers are 16 times more likely to be
attacked at their workplace compared to workers in other professions [3]. However, such incidents are not limited to middle-income
countries, they also occur in high-income countries such as Germany, Australia, and the United Kingdom [1]. The incidence of
aggression displayed by patients is on the rise, and hospitals worldwide are facing significant challenges in this regard [4-6].

Aggression in the doctor-patient interaction refers to intentional aggression of patients toward medical staff and damage to hospital
facilities during treatment or while waiting in medical institutions. This behavior can manifest in various forms, including verbal
abuse, accusations, and violent destructive actions [7]. Such behavior can contribute to multiple hazards. For instance, doctors who
reported experiencing a physical attack were 6.7 times more likely to report PTSD symptoms and experience anxiety and depression
[6]. Moreover, these behaviors have wide-ranging implications, affecting not only the aggressors and medical staff but also patients’
families, other patients, and bystanders [8,9]. Furthermore, the quality of care provided can deteriorate in an unsafe hospital working
environment [9,10]. In response to patients’ aggressive behavior, healthcare institutions have initiated structured team responses,
such as “Code Grey” [11]. This approach aims to manage aggression incidents within healthcare settings. Researchers in China have
explored ways to alleviate the tension between doctors and patients by adopting an inter-group perspective, with a common in-group
identity [12]. This approach promotes a sense of shared identity and understanding between doctors and patients, ultimately fostering
better communication and reducing conflict.

1.2. Hostile attribution bias in healthcare

As doctor-patient interactions occur in various specific contexts, aggression toward doctors can be attributed to various external
environmental factors. For example, research has indicated that physical aggression by patients toward healthcare personnel correlates
with a heightened probability of medication errors or delays in medication administration by medical professionals [10]. Additionally,
other precipitating factors for aggressive behaviors include sex [13], age [5], substance abuse, and organic diseases, such as metabolic
disorders and dementia [4,14]. Furthermore, internal psychological and cognitive factors may contribute to aggression. The social
information processing (SIP) theory suggests that aggressive behavior can be influenced by hostile attribution bias (HAB), which is
characterized by interpreting ambiguous situations as threatening and can contribute to heightened hostility [15]. Individuals who
have a predisposition toward distrustfulness or feeling threatened are more likely to respond to situations with opposition or
aggression [16]. Furthermore, certain traits cause individuals to frequently display aggression against others, often due to a suscep-
tibility toward HAB and having expectation biases [15,17].

1.3. Influence of HAB on aggression

Aggression toward doctors may be attributed to a lack of effective communication [1]. In medical treatment, patients and their
relatives may exhibit aggressive behavior due to mistakenly attributing vague situational information in the doctor-patient interaction
as hostile and unfriendly. HAB refers to one such cognitive bias and occurs when individuals interpret ambiguous information about
the environment or others’ actions as indicative of hostile intentions [18,19], and it can be categorized into trait hostile attribution bias
(THAB) and state hostile attribution bias (SHAB) based on stability across time and consistency across situations [18]. THAB is a stable
and unchangeable general tendency in individuals to perceive hostility, which can affect social cognition [20]. It is typically measured
through self-report questionnaires on the interpretation of ambiguous scenarios [21-23]. However, SHAB is more susceptible to
environmental influence and can be assessed by creating specific situations where participants judge the hostility of others’ behavioral
intentions [24,25]. Furthermore, social rejection increases the tendency to perceive neutral information as hostile, thus triggering
SHAB in participants [26]. Therefore, the social rejection paradigm can trigger patients’ SHAB [27]. Additionally, HAB has been shown
to be a risk factor for adolescent aggression development [28]. Meta-analyses have consistently revealed a significant association
between HAB and aggressive behaviors in children [29] and adults [30]. However, few studies have explored the relationship between
HAB and aggression within the doctor-patient interaction, and its underlying mechanism, whereas HAB in patients may significantly
predict aggression toward doctors.

Explicit aggression involves conscious acts of harm directed toward others, such as shouting, making threats, or engaging in
physical altercations [31,32], whereas implicit aggression involves automatic processes that affect the perceptual, attitudinal, judg-
mental, and reactive aspects of aggression [33,34]. In a healthcare context, a patient displaying implicit aggression might purposefully
ignore medical professionals or actively evade communication, thereby subtly expressing their discontent or animosity. Conversely, a
patient exhibiting explicit aggression might elevate their voice, employ offensive language, or engage in physical confrontations with
medical personnel during moments of disagreement. Studies have demonstrated that patients display both explicit [35] and implicit
aggression toward doctors [36]. Explicit aggression can directly undermine the harmony of doctor-patient interactions, while implicit
aggression poses a latent threat to the relationship [36]. Although some research has found that individuals with a pronounced THAB
exhibit higher levels of both explicit and implicit aggression [37,38], other studies have shown a limited correlation between explicit
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and implicit aggression, indicating different psychological processing mechanisms [39]. Besides, individuals with high levels of
explicit and implicit aggression display similar attentional biases, such as toward negative facial stimuli and aggressive words [40,41].
Therefore, considering the impact of HAB on both explicit and implicit aggression is crucial in the context of doctor-patient
interactions.

1.4. The role of anger in SHAB and explicit aggression

The computations of the hostile biases model indicate that emotional factors, such as anger, play a significant role in encoding
hostility [42,43]. Anger has been found to interfere with higher-level cognitive processes, including moral reasoning and judgment, as
well as the reappraisal process [44]. HAB may trigger anger, especially in ambiguous social environments. Research has demonstrated
that individuals with high HAB levels tend to perceive hostility, leading to feelings of anger and subsequent engagement in retaliatory
or defensive aggressive behavior [19]. According to the “hot system” of emotional motivation, individuals with HAB activate the
underlying basis of anger [45]. This activation of anger may increase aggression as individuals seek to alleviate their anger and protect
themselves [43]. The integrative cognitive model posits that HAB can contribute to aggression by inducing anger [46]. Within
doctor-patient interactions, induced SHAB may further amplify feelings of anger, subsequently increasing explicit aggression toward
healthcare providers. Therefore, we hypothesize that anger may mediate the connection between SHAB and explicit aggression.

1.5. Objectives and hypotheses of the current study

Previous studies on the relationship between HAB and aggression have primarily focused on children, teenagers [47], and college
students [48]. However, there is a limited exploration of whether patient’s HAB in the doctor-patient interaction affects the aggression
level against doctors. Additionally, studies have revealed that patients exhibit explicit [35] and implicit aggression [36] toward
medical staff. Since implicit and explicit aggression operate within different cognitive processing systems [39] while demonstrating
similar attribution biases toward aggressive words [41], they should be considered simultaneously. Therefore, what sets this study
apart from previous research is that it focuses on patients as the investigation topic, specifically examining the impact of patients’ HAB
on both explicit and implicit aggression directed toward doctors within the context of doctor-patient interactions. Furthermore, anger
serves as a direct driver of aggression [44] and individuals are likely to externalize anger in the form of language or physical actions
toward their surrounding environment [49]. Despite the crucial role of anger in aggression and its trigger susceptibility in an
ambiguous social situation through hostile interpretations, few studies have investigated its potential effect on the doctor-patient
relationship, by using doctor-patient interaction scenarios to induce a patient’s SHAB. Thus, from the doctor-patient interaction’s
perspective, this study aims to examine the influence and mechanism of both trait and state HAB on explicit and implicit aggression
using questionnaires and experimental methods. We make the following hypotheses:

Hypothesis 1. The THABs of patients are positively correlated with explicit aggression toward doctors.
Hypothesis 2. The THABs of patients are positively correlated with implicit aggression toward doctors.
Hypothesis 3. The SHABs of patients are positively correlated with explicit aggression toward doctors.
Hypothesis 4. The SHABs of patients are positively correlated with implicit aggression toward doctors.

Hypothesis 5. Anger mediates between SHAB and explicit aggression.
2. Study 1
2.1. Method

Study 1 examined the influence of patients’ THAB on both explicit and implicit aggression toward doctors. We utilized the word
sentence association paradigm for hostility (WSAP-Hostility) to measure THAB in patients. Subsequently, we employed the hot sauce
paradigm to assess patients’ explicit aggression, while SC-IAT measured their implicit aggression.

2.1.1. Materials and procedure

Patient participants were recruited using a convenience sampling method from a tertiary hospital outpatient department,
considering the computer-based nature of the SC-IAT and potential challenges faced by older individuals in operating computers, as
well as possible comprehension biases, participants from older age groups were excluded from the study and this age exclusion cri-
terion was not predetermined in advance. Moreover, sex balance was managed by adapting to the availability of participants. For
instance, when a surplus of male participants existed, extra efforts were made to approach female patients for inclusion in the study.
For Study 1, the sample size was estimated using G*Power 3.1 software. A sample size of 75 was determined with a significance level
(@) of 0.05, a statistical power (1 - ) of 0.85, and a moderate effect size (Cohen’s d) of 0.3. This calculation allowed us to ensure that
our study had a reasonable chance of detecting significant effects while minimizing biases. Ultimately, 80 patients from the general
outpatient service of two Grade-A tertiary hospitals and a university health center in Shanghai participated in this study. The sample
comprised 38 men (47.5 %) and 42 women (52.5 %), with ages ranging from 20 to 33 years and an average age of 25.35 (SD = 3.09).
All participants had normal or corrected vision and normal taste, and they signed voluntary consent forms. Normal taste refers to
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participants possessing regular taste sensitivity and perceptual ability, thereby safeguarding the reliability of the experimental out-
comes. The study was conducted following the ethical guidelines and approved by the institutional review board and all collected data
were kept confidential and personal identifiers were removed. During the experiment, participants first completed demographic in-
formation, including sex, age, and education level, followed by the WSAP-Hostility questionnaire. Subsequently, the levels of implicit
and explicit aggression were measured using the SC-IAT and hot sauce paradigm. To balance potential order effects, half of participants
underwent hot sauce paradigm first, while the other half started with SC-IAT. After completing the experiment, participants received
compensation.

The Word Sentence Association Paradigm for Hostility (WSAP-Hostility). We measured THAB using the WSAP-Hostility questionnaire
[21], which has been widely used in previous studies in China with normal populations and has demonstrated strong psychometric
properties [50]. This questionnaire comprises ambiguous sentences describing various events or scenarios (e.g., “Someone slammed
the door in front of you™) followed by a hostility-related word (e.g., “Insulting™) or (“Your friend refused your dinner invitation™)
followed by a benign word (“Busy”). There were 16 sentences paired with hostility-related words and another 16 paired with benign
words. Participants were asked to rate the sentences and the words on a scale ranging from 1 (not at all similar) to 6 (extremely similar),
indicating the perceived relatedness of the sentences and words. The THAB index was calculated as the difference between the average
scores of hostile interpretations and benign interpretations. The internal consistency for both the hostile interpretation and benign
interpretation subscales was 0.74 and 0.86, respectively.

The single-category implicit association test (SC-IAT). This study employed the SC-IAT [51] to access implicit social cognition and the
strength of evaluative associations with a single attitude object to examine patients’ implicit aggression toward doctors [52]. In
contrast to some questionnaires that directly measure attitudes toward specific entities, this method astutely utilizes reaction times
between conceptual words and attribute words as a measurement indicator, rendering it more accessible for participants to engage
with. The SC-IAT consists of two stages: the compatible task and the incompatible task. Each stage begins with 24 practice trials,
followed by 48 test trials [53]. In each stage, participants are required to provide rapid and accurate responses to words displayed on
the screen. The vocabulary is divided into two categories: conceptual words representing “doctor” (such as physician, practitioner,
healthcare personnel), and the other consists of attribute words (such as aggressive, non-aggressive). In the compatible task, partic-
ipants press the “F” key if the presented target word is related to the doctor or an aggressive word, and the “J” key if it is a
non-aggressive word. In the incompatible task, participants press the “F” key if the presented target word is an aggressive word and the
“J” key if it is related to the doctor or non-aggressive word. For a detailed procedure, please refer to Fig. 1. To balance the experiment,
some participants first performed the compatible task, while others first completed the incompatible task.

The selection of conceptual and attribute words was made by psychology graduate students according to standard procedures. Each
target word appeared at the center of the screen, and feedback was provided to participants regarding the accuracy of their responses.
To ensure balanced probabilities for left and right key press, in the compatible task, words representing “doctor,” “aggressive,” and
“non-aggressive” were presented at a ratio of 1:1:2, ensuring a 50 % occurrence for both left and right key presses. In the incompatible
task, words representing “aggressive,” “doctor,” and “non-aggressive” were presented at a ratio of 2:1:1, also resulting in a 50 %
occurrence for both left and right key presses (Table 1 shows the specific process). Data from the formal experiment with reaction times
exceeding 10,000 ms or falling below 350 ms were excluded. IAT scores were calculated using the more recent D-score method, which
entails subtracting the mean of the incompatible task from the mean of the compatible task and then dividing this difference by the
standard deviation of all response latencies (correct reactions) in both tasks [51]. The D-score represents the patient’s implicit
aggression toward the doctor, with higher scores indicating a higher implicit aggression level.

The hot sauce paradigm. This study adopted a hot sauce paradigm to assess patients’ aggressive tendencies toward a target, allowing
them to express explicit aggression by choosing the amount of extremely spicy hot sauce allocated to a doctor who was perceived as
hostile [54]. It is valid as spicy food has been used in real-world assaults [55] and some child abuse cases [54]. Moreover, this paradigm
offers the advantage of easy quantification, making it a valid and practical measure of laboratory aggression. Participants were initially
asked to rate their perceived spiciness of the prepared hot sauce on a scale from 1 (extremely hot) to 7 (not hot at all) as well as their level
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Fig. 1. Flowchart for the single-category implicit association test.
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Table 1
The procedural model of the single-category implicit association test.
Block Trials Function Response
F-key response J-key response
1 24 Practice assault + doctor Friendly
2 48 Test assault + doctor Friendly
3 24 Practice assault Friendly + doctor
4 48 Test assault Friendly + doctor

of preference for the hot sauce, ranging from 1 (like it extremely) to 7 (do not like it at all), ensuring that they did not like the spicy food.
Researchers then explained to the patients that a taste preference experiment would be conducted later. Patients were given the
freedom to decide the amount of hot sauce to allocate to the participating doctors, being aware that the doctor disliked spicy foods and
would be required to consume the entire sample. The procedure involved using disposable spoons to scoop the hot sauce into a paper
cup with a lid. Once the allocation was completed, the cup was sealed with the lid. Patients were informed that the experiment would
be conducted anonymously, and aggression was measured as the weight in grams of hot sauce allocated to the doctor; the more sauce
allocated, the higher the level of explicit aggression [54].

2.2. Results

We employed the Pearson correlation to compute the correlation coefficients between the continuous variables. Table 2 shows
basic descriptive data for THAB, hostile interpretation, benign interpretation, implicit aggression, and explicit aggression. As expected,
explicit aggression showed a significant positive correlation with both THAB and hostile interpretation (r = 0.36, p < 0.01; and r =
0.25, p < 0.01, respectively), which support Hypothesis 1. However, there was no significant correlation between implicit aggression
and THAB, which does not support Hypothesis 2. Additionally, hostile and benign interpretations significantly correlated with THAB
(r=0.83,p < 0.01;r=-0.51, p < 0.01, respectively). Therefore, we used explicit aggression as the dependent variable and hostile and
benign interpretations as predictive variables for linear regression. The results revealed that patient’s hostile interpretation positively
predicted explicit aggression (f = 0.25, p < 0.05 , 95%CI [0.11, 1.77]), while benign interpretation had a significant negative pre-
dictive effect (8 = —0.36, p < 0.01 , 95%CI [-1.67, —0.43]), see Table 3 for specific results.

2.3. Discussion

The results of Study 1 revealed a significant positive correlation between patients” THAB and their explicit aggression toward
doctors. Specifically, hostile interpretation positively predicted aggression, while benign interpretation showed a negative relation-
ship. These findings aligned with our hypothesis 1 and previous research, indicating that individuals who interpreted ambiguous
situations as hostile were more likely to display higher explicit aggression levels [19,20]. Longitudinal studies have supported the
predictive nature of HAB in future aggression, particularly among adolescents [28,56]. However, no significant correlation was found
between THAB and implicit aggression. This outcome implies that THAB reflects an inherent disposition toward aggression [15].
Individuals wit higher THAB levels are often more prone to engaging in explicit aggression because of their increased likelihood of
interpreting environmental cues or others’ behavior as hostile [19]. However, implicit aggression toward doctors is a less observable
attitude and may be influenced more by patients’ individual medical experiences [57]. Prior research has demonstrated that patients’
implicit aggression toward doctors increases after recalling medical setbacks [36]. In other words, the development of implicit
aggression toward doctors appears to rely more on personal experiences, such as frustrating medical encounters. Therefore, Study 1
suggests that in the absence of direct doctor-patient interaction, THAB may not directly influence patients’ implicit aggression toward
doctors. However, explicit aggression toward doctors often manifests the inherent tendency to behave aggressively in patients with
high levels of THAB. Hence, Study 2 investigates the impact of SHAB induced by doctor-patient interactions on both explicit and
implicit aggression toward doctors.

Table 2
Descriptive statistics and Pearson correlations between measures of trait hostile attribution bias, interpretation, and aggression.
Variables M SD 1 2 3 4
1THAB —16.46 18.62
2 Hostile Interpretation 47.90 9.29 0.83**
3 Benign Interpretation 64.36 12.05 —0.90** —0.51%*
4 Implicit Aggression ~0.16 0.49 0.08 0.04 ~0.09
5 Explicit Aggression 2.35 2.21 0.36%* 0.25** —0.36%* 0.19

Note: THAB = trait hostile attribution bias, **p < 0.01. N = 80. All tests were two-tailed. This table shows the general means, standard deviations, and
correlations of the four major variables.
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Table 3
Linear regression analysis of trait hostile attribution bias and explicit aggression.
Dependent variable Predictor variable R? F Beta t 95 % CI
Explicit aggression Benign interpretation 0.13 11.48 —0.36 —3.39%* [-1.67, —0.43]
Hostile interpretation 0.06 5.11 0.25 2.26* [0.11, 1.77]

*p < 0.05, **p < 0.01. N = 80.
3. Study 2
3.1. Method

As mentioned above, HAB can be categorized into THAB and SHAB [18]. Differing from THAB, SHAB refers to a cognitive
interpretation bias stimulated by external environmental factors more situational and temporary. Study 1 focused on individuals’
trait-based propensity for aggression, whereas Study 2 aimed to investigate how situation-induced SHAB influences explicit and
implicit aggression by inducing certain situations through the social rejection paradigm. Participants’ anger was measured to explore
the influence of SHAB and aggression in doctor-patient interaction.

3.1.1. Materials and procedure

Study 2 employed a between-subjects experimental design. Initially, a sample size of 26 participants per group was determined
based on specific parameters, including a significance (a) of 0.05, a statistical power (1 - #) of 0.8, and a large effect size (Cohen’s d) of
0.7. However, the actual participant recruitment exceeded this calculated size. In total, 63 patients from two Grade-A tertiary hospitals
and a university health center in Shanghai participated in this study and provided voluntary consent. Participants were randomly
assigned to either an experimental group (the rejection group) or a control group. The experimental group consisted of 32 participants
(18 men and 14 women), with an average age of 26.25 years (SD = 3.83). The control group comprised 31 participants (16 men and 15
women), with an average of 25.74 years (SD = 3.78). All participants had normal or corrected vision and normal taste. The participants
first completed the WSAP-Hostility questionnaire and thereafter their SHAB were activated through social rejection materials. Sub-
sequently, they completed the SHAB questionnaire and anger expression inventory to assess their SHAB and anger levels after being
rejected by the doctor. Implicit and explicit aggression levels were measured thereafter, using the SC-IAT and hot sauce paradigm as in
Study 1. To mitigate the potential influence of order effects, half of participants began with hot sauce paradigm, while the other half
started with the SC-IAT.

Activating materials of SHAB. In Study 2, we utilized social rejection [26] to induce SHAB in patients. Participants were informed
that they would be engaging in a task with a doctor. Before the task, the parties introduced themselves and decided whether to proceed
with the task together. Participants in both groups received a prepared letter of introduction from the doctor, but the feedback after
reading it was different. The experimenter stated the following:

The experimental group: “I don’t know what happened, but your doctor partner is unwilling (refused) to continue to complete the
next task with you after reading your introduction.”

The control group: “I'm sorry, your doctor partner will not be able to complete the next task with you. I guess he had to leave early
because of an emergency in the hospital.”

The SHAB questionnaire. To measure participants’ SHAB, we used five items developed by Barlett et al. [24]. Items included: “In the
previous task, the doctor was offensive to me,” and “In the previous task, the doctor was hostile to me.” Participants rated items
ranging from 1 (“not consistent at all”’) to 5 (“very consistent”) to indicate their agreement with the engagement items. High scores, also
an indicator of operational effectiveness, indicated high levels of SHAB (a = 0.84).

Anger Expression Inventory. Spielberger’s State-Trait Anger Expression Inventory (STAXI) was used to evaluate anger experience and
expression [58,59]. We used the subscale of the STAXI adapted by Tao [60] to evaluate anger. It comprises 15 items on a 4-point scale.
Some items were as follows: “I feel irritated,” “I feel like swearing,” and “I am burned up.” High scores indicated high levels of anger («
= 0.76).

3.2. Results

Manipulation check. To test the effect of SHAB manipulation, we recruited an additional 30 patients in advance, enrolled in the
general outpatient service of Grade-A tertiary hospitals who had participated in the pre-experiment. These patients volunteered to
participate in this study. They were randomly divided into an experimental group and a control group; 15 participants were in the
experimental group (7 men and 8 women), and the average age was 26.27 years (SD = 4.39). The control group consisted of 15
participants (6 men and 9 women), aged 27.53 years (SD = 3.98). We employed an independent sample t-test to conduct the analysis,
and the data conformed to the assumptions of homogeneity of variances and normal distribution. For THAB, the result revealed that
there is no significant difference between the experimental and control groups, t(28) = 0.17, p = 0.87. As expected, the experimental
group was manipulated to feel social rejection from doctors and displayed significantly more SHAB than the control group [M = 4.19;
M =3.11,t(28) = 3.35, p < 0.01, d = 1.22, r = 0.52]. This indicated the effectiveness of manipulation.

Control of two groups in THAB and hot sauce paradigm. For THAB: consistent with the pre-experiment results, there was no significant
difference between the experimental (M = —0.77, SD = 1.13) and control groups [M = —0.70, SD = 0.68, t (61) = —0.34 , p > 0.05] in
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the THAB score. However, there was a significant difference between the two groups regarding SHAB [M = 4.22, M = 3.17, t (61) =
5.96, p < 0.001, d = 1.49. r = 0.60]. For the hot sauce experiment: there was no significant difference between the experimental (M =
6.03, SD = 1.03) and control groups [M = 6.00, SD = 0.89, t (61) = 0.13 , p > 0.05] in the “spicy” score. The same result was reflected
in the “like” degree score [M = 5.25, SD = 1.59; M = 5.03, SD = 1.72, t (61) = 0.52, p > 0.05]. This result indicated that it was reliable
to use the hot sauce as the explicit aggression criterion.

Explicit and implicit aggression. An independent samples t-test of the hot sauce revealed significant differences between the
experimental (M = 2.99, SD = 1.84) and control groups [(M = 1.24, SD = 0.91), t (61) = 4.75, p < 0.001, d = 1.21]. There was no
significant difference in the D-score between the experimental (M = -0.04, SD = 0.45) and control groups [(M = 0.03, SD = 0.40). t
(61) = —0.56 , p > 0.05]. Additionally, the anger level in the experimental group (M = 24.50, SD = 2.74) was significantly higher than
that in the control group [M = 19.03, SD = 2.01; t (61) = 9.02, p < 0.001, d = 2.28].

The mediating effects of anger. Our results showed a significant correlation between SHAB, anger, and explicit aggression, but the
correlation with implicit aggression was nonsignificant (see Table 4). This finding supports Hypothesis 3 and does not support Hy-
pothesis 4. Furthermore, this study examined the influence of SHAB on explicit aggression and the mediating role of anger. Model 4 in
PROCESS of SPSS was used to analyze the mediating effect of anger, and the bootstrap method was used to estimate the 95 % con-
fidence interval of 5000 samples for the mediating effect test. Table 5 presents the regression analysis results for each variable. The
results showed that SHAB positively predicted explicit aggression (f = 1.03, F = 22.5, p < 0.001) and anger (f = 1.50, F = 81.35,p <
0.001). Using SHAB and anger as predictive variables and explicit aggression as the outcome variable, the regression equation was not
significant (f = 0.33, F = 17.16, p > 0.05). The mediating effect test results are shown in Table 6 and Fig. 2 shows the path of the
mediating effect. The indirect effect of anger was significant (IE = 0.70, 95 % CI = [0.26, 1.27]), whereas the direct effect of SHAB on
explicit aggression was not significant (DE = 0.56, 95%CI = [—0.50, 1.61]). This finding support Hypothesis 5 and implied that anger
fully explained the association between SHAB and explicit aggression.

3.3. Discussion

In Study 2, we explored the influence of SHAB on explicit and implicit aggression and the mediating role of anger. These results are
consistent with prior research indicating that SHAB significantly positively predicted explicit aggression [19,61]. Furthermore, this
study demonstrated that anger played a crucial mediating role between SHAB and explicit aggression, fully mediating the relationship.
The mediation analysis helps us understand how SHAB influences explicit aggression, that is, when individuals have SHAB, they are
more likely to experience increased feelings of anger, which, in turn, leads to higher explicit aggression levels. These results align with
previous studies [62], indicating that when patients attribute hostility to a doctor’s rejection, it can trigger feelings of anger and
repetitive thoughts about the perceived injustice, ultimately contributing to aggressive behavior [19,63]. These findings provide
valuable insights into the complex interplay between SHAB, anger, and aggressive behavior in the context of doctor-patient in-
teractions. Understanding these relationships can inform interventions aimed at reducing aggression and improving the quality of
doctor-patient interactions.

4. General discussion

This study investigated the relationship between HAB and aggression, and the results support our hypotheses 1 and 3, indicating
that patients’ HAB is positively and significantly correlated with their explicit aggression toward doctors, regardless of whether it is
THAB or SHAB. This finding supports previous research suggesting that a crucial aspect of aggressive behavior involves interpreting
ambiguous behaviors of others as hostile or threatening [30]. Additionally, our results further demonstrated the mediating role of
anger in the relationship between SHAB and explicit aggression, which is consistent with previous studies that individuals who
experience heightened anger in response to provoking situations are more likely to engage in aggressive behavior [64]. According to
SIP theory, social cognition plays an important role in determining an individual’s aggressive behavior [15]. The theory highlights two
stages of information processing relevant to hostile reactivity. The first stage is attending to and encoding hostile cues, while the
second stage is forming a global interpretation of the context [15,65]. Biases in either stage can predispose individuals to heightened
anger and reactive aggression [46]. Our findings align with and lend support to this theory in several ways.

First, our findings established a significant link between patients’ HAB and explicit aggression. They highlighted the role of
cognitive biases in shaping aggressive behavior within doctor-patient interactions. Thus, addressing and modifying patients’ HAB
could potentially reduce instances of explicit aggression toward healthcare providers. Second, our study provides new evidence that
SHAB can be experimentally manipulated, consistent with the SIP theory view of HAB as a cognitive-processing factor subject to

Table 4
Person correlations between Measures of State hostile attribution bias, Anger, and Aggression (N = 63).
1 2 3 4
1 SHAB 1
2 Anger 0.76** 1
3 Implicit Aggression —0.07 0.04 1
4 Explicit Aggression 0.52%* 0.59%* —0.01 1

Note: SHAB = state hostile attribution bias, **p < 0.01.



J. Liu et al. Heliyon 10 (2024) e23971

Table 5

Multiple linear regression analysis of variables’ relationships in the model.
Regression equation Fitting index Significance
Outcome variable Predictive variable R R? F B t
Explicit Aggression SHAB 0.52 0.27 22.55 1.03 4.75%**

Anger SHAB 0.76 0.57 81.35 1.50 9.02%**
Explicit Aggression SHAB 0.60 036 17.16 0.33 1.05
Anger 0.47 2.98%*

Note: SHAB = state hostile interpretation bias, N = 63, **p < 0.01, ***p < 0.001. All variables in the model have been standardized.

Table 6
The direct, indirect, and total effect of the mediation model.
Effect SE 95 % CI
Direct effect 0.56 0.53 [-0.50, 1.61]
Indirect effect 0.70 0.25 [0.26, 1.27]
Total effect 1.74 0.37 [1.01, 2.48]

Note. Outcome variable: Explicit aggression; Predictive variable: State hostile attritional bias; Mediator variable:
Anger.

Anger

1.50%%* 0.47%**

. T 0.33
State hostile attribution bias|

Explicit aggression

Fig. 2. The mediation model, N = 63. **p < 0.01, ***p < 0.001.

situational influences [15]. Third, the mediating effect of anger between SHAB and explicit aggression corroborates the role of anger as
an emotional reaction within the SIP framework that links biased cognitions to aggressive behavior [15,46]. Therefore, patients with a
higher SHAB level tend to interpret ambiguous situations as hostile, and this biased interpretation amplifies negative emotions, such as
anger [44], ultimately leading to increased aggression [66,67]. Further, the multiple systems model of angry rumination [64] proposes
that becoming deeply immersed in anger is a risk factor for aggression. In the context of patients with SHAB, their tendency to interpret
situations as hostile may trigger feelings of anger, leading to retaliatory or defensive aggressive behavior [68]. Therefore, incorpo-
rating anger management strategies into healthcare settings may help patients cope with negative emotions and reduce aggressive
responses.

Moreover, in considering the generalizability of our findings, it is crucial to acknowledge the potential impact of cultural and
healthcare context variations. The relationships identified between HAB and aggression in our study may vary across diverse cultural
norms and healthcare systems with distinct patient-doctor power dynamics. Existing research indicates that people from different
cultures hold different beliefs about health, illness and communication [69]. These factors influence establishing an effective and
satisfying doctor-patient relationship. Notably, communication styles diverge in individualism-collectivism cultures. Asians, charac-
terized by a collectivistic orientation, often exhibit a communication style that is less assertive and direct compared to Americans, who
lean towards individualism [69]. Moreover, collectivists focus more on situational and paralinguistic cues while individualists
emphasize message content [69,70]. Such differences can increase risks of miscommunication and patients’ HAB. Additionally, the
relationship between HAB and aggression may depend on patient-doctor power dynamics. In some models, doctors make decisions
while patients passively comply, leading to few fulfilled patient requests. Other model promotes patient-centered care through
collaboration, understanding patients’ perspectives, and continuity [71]. This patient-doctor partnership through collaboration and
trust may mitigate HAB by facilitating more satisfying patient-doctor relationships. Therefore, the relationships we identified between
HAB and aggression may manifest differently across healthcare systems and cultures. Future research should further investigate these
critical contextual factors.

Contrary to our initial predictions, our study found a nonsignificant relationship between patients’ HAB (trait and state) and
implicit aggression. These results, which diverge from the results on explicit aggression, suggest the independence of implicit and
explicit processing [72,73], which is also consistent with our finding of a nonsignificant correlation between implicit and explicit
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aggression. Implicit aggression is a deeper cognitive process and operates at an unconscious level and forms implicit attitudes and
cognitions toward the stimulus object [57,74]. These findings are inconsistent with one previous study that shows that recalling one’s
medical setbacks can intensify patients’ implicit aggression toward doctors [36]. Several possible explanations may account for this
discrepancy. First, the rejection and provocation induced by the social rejection paradigm may indeed induce patients” SHAB, which
subsequently activates anger and leads to explicit aggression [30,44,75]. However, this rejection scenario may not adequately
replicate patients’ frustration in real healthcare settings. Consequently, it might not genuinely activate patients’ implicit aggression
toward doctors. Moreover, in the healthcare context in China, doctors hold a relatively high social status, and patients often respect
and value their individual capabilities. Research has shown that compared to nurses, patients hold more positive implicit attitudes
toward doctors [76]. As a result, patients’ implicit aggression toward doctors may be less observable in such a context. Methodo-
logically, although the SC-IAT can measure attitudes toward specific objects, these may reveal more about an individual’s associations
regarding the environment rather than their absolute attitudes. Therefore, SC-IAT results should be interpreted cautiously [77].
Consequently, compared to the SC-IAT, physiological indicators may be a more sensitive measure of changes in patients’ implicit
aggression toward doctors following frustrating experiences during doctor-patient interactions [78]. Considering that implicit
aggression remains an unconscious tendency and can influence HAB and subsequent explicit aggression [79], it is essential to reduce
setbacks in medical experiences and improve doctor-patient interactions. Enhancing the quality of doctor-patient interactions and
fostering positive interpretations to facilitate a favorable healthcare experience for patients can help reduce the formation of implicit
aggression toward doctors and prevent violence against healthcare professionals.

The relationship between HAB and aggression was influenced by various factors, including personality, sex, and socioeconomic
status [19]. Notably, individuals with lower socioeconomic status exhibit greater aggression [80,81] and a stronger association be-
tween HAB and aggressive behavior compared to those with higher socioeconomic status [82]. The model of relative deprivation [83]
further explains that lower socioeconomic status is often linked to higher levels of perceived disadvantage and insecurity. Therefore,
individuals facing economic hardships or social disadvantages may perceive the world as more hostile and resort to defensive be-
haviors, including aggression, as a means of self-protection [80]. Moreover, patients’ mental health status and healthcare providers’
communication style are important factors to consider when examining aggression in the doctor-patient interaction. Patients with
mental health conditions such as anxiety, depression, or personality disorders may be more vulnerable to aggressive behaviors or have
difficulties regulating their emotions. On the healthcare providers’ side, factors such as empathetic communication, active listening,
and respect for patient autonomy are pivotal in shaping positive interactions and reducing the likelihood of aggression. Therefore,
when investigating the impact of HAB on aggression in the doctor-patient interaction, future research should consider these and other
influencing factors to develop a more comprehensive understanding and create an optimal doctor-patient interaction environment.

5. Conclusion and limitations

This study examined the effects of THAB on patients’ explicit and implicit aggression (Study 1) and the effects of SHAB on patients’
explicit and implicit aggression (Study 2). Additionally, we assessed the role of anger in SHAB and aggression. Our results showed that
both the patient’s THAB and SHAB were significantly related to explicit aggression but not implicit aggression. This suggests that
patients with high THAB interpreted ambiguous situations as hostile, resulting in the manifestation of aggression toward doctors.
Furthermore, inducing patients’ SHAB toward doctors through the social rejection paradigm can evoke increased anger, subsequently
leading to aggressive behaviors. While patients’ implicit aggression toward doctors may not be influenced by THAB. Nevertheless,
setbacks or conflicts experienced during medical interactions have undeniable potential to increase implicit aggression, thereby
jeopardizing the harmony of doctor-patient relationships [36,84].

In conclusion, our findings enrich the literature by highlighting the importance of considering patients’ cognitive biases, specif-
ically HAB, in understanding and managing doctor-patient conflict. Additionally, our study suggests that managing anger can reduce
explicit aggression within the doctor-patient relationship. Creating a positive healthcare experience is also essential in preventing
patients from developing implicit aggression toward healthcare providers. Given our findings, healthcare providers can incorporate
observations of patients’ behavior and verbal cues during medical process, which may indicate signs of HAB. In addition, healthcare
staff can engage in role-playing exercises and receive training recommendations to assist them in learning and enhancing their skills in
identifying both types of HAB and effectively de-escalating potential conflicts. Furthermore, effective communication between
healthcare providers and patients can play a crucial role in preventing HAB and subsequently reducing doctor-patient conflicts.
Healthcare providers can adopt various communication strategies, such as active listening, clear explanation of diagnosis and treat-
ment plans, and empathetic engagement, to foster trust and collaboration with patients.

This study had several limitations. First, participants were predominantly from regions with relatively developed medical resources
in China, and the narrow age range of our sample may limit the generalizability of the findings to older or younger populations. Future
studies that include a wider age range and patients from regions with relatively scarce medical resources would provide a more
comprehensive understanding of the relationship between HAB and aggression in patients. Second, the social rejection employed in
our study may not fully capture the complexity of interactions in real clinical settings. Future studies should utilize more immersive
social rejection scenarios through virtual reality technology to enhance ecological validity or conduct observational research in clinical
contexts to directly study doctor-patient interactions. Additionally, Future research should employ longitudinal designs to track the
evolution of HAB and aggression in patients over time, especially in response to different types of doctor-patient interactions. Third,
the lack of a significant impact of SHAB on implicit aggression in this study may be attributed to limitations of methodology. For
instance, the SC-IAT might not be sufficiently sensitive to patients’ absolute implicit aggressive attitudes toward doctors. Research has
already shown that the latest frontier in implicit attitude measurement involves sophisticated physiological measures [78]. Future
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research could explore the use of physiological indicators to assess the presence of implicit aggressive emotions in patients within
medical contexts. As the autonomic nervous system controls these processes unconsciously, measures of heart rate, respiration, skin
conductance, and electrodermal activity may detect implicit aggression that the self-report measures in our study could not [85].
Moreover, patients’ previous healthcare experiences and baseline aggression levels play a significant role in shaping individuals’
responses and behaviors within the doctor-patient relationship. Considering these factors in future studies would enhance our un-
derstanding of the dynamics between HAB and aggression in medical settings. Furthermore, various factors influence the relationship
between HAB and aggression, including personality, sex, socioeconomic status, patients’ mental health status, and healthcare pro-
viders’ communication styles. Exploring the impact of these factors on the relationship between the two variables could lead to
valuable insights, helping to promote better doctor-patient interactions and reduce occurrences of patient aggression toward
healthcare professionals.
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