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Abstract

:

Prosocial behavior is fundamental for healthcare students, shaped by their traits and the external environment. Online information seeking is the most commonly used way for healthcare students to access pandemics; however, it is unclear whether the willingness of healthcare students to help others will be affected by pandemic information via the Internet environment. The current study takes the COVID-19 pandemic as an example, investigating how 81 healthcare students with varying prosocial tendencies behaved helpfully after being exposed to pandemic-related pictures online. Study 1 measured the influence of emotional contagion (positive emotion/negative emotion) from online information on students’ prosocial behavior; Study 2 examined online information’s influence on prosocial behavior by controlling individuals’ epistemic motivation (goal-directed task/no-goal-directed task) to gain pandemic information. The results indicated that negative pandemic information was more likely to influence students with low prosocial tendencies, which would then lead to a decrease in prosocial actions (F = 7.842, p = 0.005). Further, students with low prosocial tendencies were more likely to engage in prosocial behavior when they did not aim goal-directed attention to the pandemic-related information, compared to those with goal-directed attention (F = 9.159, p = 0.003). Participants with high prosocial tendencies did not differ much in helping others (p > 0.05). The results indicated that only healthcare students with limited prosocial tendencies were less inclined to assist others after receiving negative information about the pandemic. Thus, reducing their deliberate approach to online information related to the pandemic will increase their chances of taking prosocial behavior.
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1. Introduction


Prosocial behavior is essential for healthcare professionals and has the potential to improve healthcare effectiveness, especially in times of international public health emergencies [1,2]. Given this immense backdrop, concern over how the pandemic is affecting prosocial behavior among healthcare professionals is growing. In the case of COVID-19, the pandemic not only impacts the mental health of healthcare workers, but also hinders their ability to assist in the pandemic [2,3]. However, there have been mixed results regarding how the pandemic has affected healthcare students’ prosocial behavior. Research indicates that most students are willing to help in a medical capacity [4]; however, another study shows that less than 50% of the students were willing to volunteer for activities involving patients [5]. Findings suggested the need to look beyond the simplicity of altruism to the role of operational and motivational factors to explain students’ decision behind volunteer behavior [6]. Therefore, understanding the factors that influence the prosocial behavior of healthcare students (future healthcare providers) in the context of an epidemic outbreak is crucial for the future development of public health.



One of the primary factors influencing the incidence of individual prosocial behavior is the interpretation of the external environment. During a pandemic, healthcare students are more likely to acquire pandemic information from the Internet [7]. For example, research shows a link between access to COVID-19 information and higher distress levels among nursing students [8]. Around 40.9% of the healthcare students believed that the “COVID-19 infodemic” adversely affected their health, while 23.2% reported low mood, and 15.5% reported anxiety [9]. As a matter of fact, the pandemic has led to increased job insecurity, anxiety, and burnout among healthcare students, which may reduce their desire to help others [10,11]. Therefore, how pandemic-related information online affects the occurrence of healthcare students’ prosocial behavior needs to be further clarified.



According to the hypothesis of emotions as a social information model (EASI), emotions are the main source of social influence. Emotional contagion is one of the factors that affects individual information reception and has an impact on individual decision-making behavior [12,13,14]. There was also evidence that when someone is infected with a network emotion, these emotions can impact their decisions and judgments [15,16]. Further, neurophysiological studies showed that emotion affects individuals’ prosocial behavior performance [17]. Positive information stimuli are beneficial for individuals’ desire to perform prosocial behaviors, while negative information may do the opposite [18]. The thing is, sadness narrows individuals’ attention spans and makes them more self-focused, which may inhibit prosocial behaviors [19,20]. Research shows that when emotions like anxiety arise during the COVID-19 pandemic, healthcare students are typically less willing to engage in helping behaviors [21]. Pandemic-related information can have varying effects, as follows: negative information, like high infection risks and rising death tolls, may lead to egocentric behavior, while positive information, such as donations and volunteerism, can encourage empathy in students [22,23]. Thus, we induce that while receiving positive information about the pandemic boosted healthcare students’ desire to help others, receiving negative information about COVID-19 would have the opposite effect.



In addition to emotional contagion, motivation processing is another critical dimension of information reception. Previous research has primarily explored the causes of prosocial behavior from the perspectives of altruistic motivation [24] and social exchange motivation [25,26]. However, these motivations are stable patterns shaped by social and familial influence, and they are not enough to express the impact that sudden environmental changes (such as pandemics) have on individuals’ behaviors. Instead, EASI believes that individuals with epistemic motivation can intentionally focus deeply on outside information, affecting how they make decisions [13]. Thus, it follows that deliberate attention directed to online pandemic information may, likewise, impact peoples’ decisions to engage in prosocial behavior. Studies have also shown that if individuals reduce their attention directed to negative information, or change their cognition, they will be conducive to the generation of empathy [27,28]. Thus, it can be inferred that although healthcare students may struggle to avoid negative online information about the pandemic, they can lessen their deliberate attention to it. This may help mitigate the decline in prosocial behaviors driven by negative emotions.



In addition to online information related to the pandemic, another factor influencing the incidence of prosocial behavior among healthcare students is their prosocial tendencies. It is important to note that individuals with a strong inclination to help others are less swayed by their surroundings, and their acts of kindness align more closely with their true feelings [22,29,30]. Thus, to investigate the occurrence of prosocial behavior in individuals, it is necessary to consider their prosocial characteristics. Overall, this study selected healthcare students with varying prosocial tendencies as participants and utilized online COVID-19 news pictures related to healthcare workers as study materials (Figure 1). Study 1 measured the influence of emotional contagion (positive/negative emotion) of online information on students’ prosocial behavior. Hypothesis 1 posited that negative pandemic information would inhibit healthcare students from engaging in prosocial behavior. Study 2 examined the influence on prosocial behavior by controlling individuals’ epistemic motivation (goal-directed task/no-goal-directed task) toward pandemic information. Hypothesis 2 suggested that healthcare students with low prosocial tendencies are less likely to engage in prosocial behaviors after being exposed to online pandemic information, while those with high prosocial tendencies show no change in their behavior.




2. Study 1


2.1. Participants


Participants were recruited from a local university by posting posters and sharing online questionnaires. Only one response per account, device, and IP address could be submitted. A total of 152 participants completed the baseline data survey containing demographic information and the Prosocial Tendency Measurement Scale. Of these, participants with prosocial tendency scores in the top 24% and bottom 24% were included in the subsequent experimental study, and they were divided into high and low prosocial groups, respectively [31]. These students were sent an individualized message invitation to participate in the study through QQ Instant Messenger. Inclusion criteria were as follows: (1) undergraduate healthcare students majoring in nursing, clinical medicine, and other faculties related to clinical practice; (2) right-handed; (3) no cognitive impairment, verbal communication impairment, or pre-existing emotional problems, trauma, etc. Exclusion criteria were as follows: (1) those who temporarily and voluntarily withdrew before the study or did not complete all tasks during the study; (2) failure to follow the requirements or to achieve the expected effects of stimuli in the study; (3) data loss. Ninety-one healthcare students were assigned to two prosocial tendency groups. Of these, seventeen participants were not included, which is attributed to the unaccomplished helping task of nine, the failed emotional arousal of seven, and the missing program data of one. At last, 34 participants with high prosocial tendencies and 40 participants with low prosocial tendencies were included in the analysis. All participants participated voluntarily and signed written informed consent. The Ethics Committee of Nanjing Medical University (2022-No.808) awarded its approval for this study.




2.2. Materials


2.2.1. Prosocial Tendency


The Prosocial Tendencies Measurement Scale was used to measure healthcare students’ prosocial tendencies [32,33]. It contains 23 questions, asked with 5-point Likert responses ranging from “1 = absolutely inconsistent” to “5 = absolutely consistent”. An overall score was calculated, with the higher score indicating greater prosocial tendency. This scale was often used among college students. A sample item is the following: “I can help others best when people are watching me.” Cronbach’s α of this scale in the current research was 0.85.




2.2.2. Positive/Negative Emotion


The Positive Affect and Negative Affect Scale (PANAS) [34] is divided into two dimensions, positive and negative emotions, each containing 10 descriptors asked with 5-point Likert responses to assess the subject’s feelings, reactions, and level of identification. Higher scores indicate higher positive or negative emotions. This study used the scale to investigate whether an individual’s emotional response was more positive or negative after exposure to relevant information in the task.




2.2.3. Emotional Contagion Task


We selected actual social media pictures related to the pandemic for the experimental task materials of emotional contagion. Picture evaluation includes the following two aspects: arousal and valence [35]. Emotional valence ranges from positive to negative, indicating the response of the motivational system to a stimulus, while emotional arousal varies from calm to excited, reflecting the tension level triggered by the stimulus. Thus, emotional information in tasks includes valence (positive, neutral, negative) and arousal (high, low), which can evoke corresponding emotional responses in students to different types of information [36]. We first selected 72 COVID-19 news pictures from the Internet, and then recruited 20 healthcare students to rate the valence and arousal of each picture on a 7-point scale, with higher scores denoting greater positivity and arousal. At last, we chose 40 pictures from these pictures to provide visual stimuli for emotional contagion (20 positive, 20 negative).



The emotional contagion task is realized using the classical emotional arousal paradigm [37]. There were 3 runs, 2 blocks per run, 20 trials per block, and a total of 120 trials. After the task instructions and practice, a fixation cross appeared for 1 s, followed by a randomly displayed picture for 3 s. Then, another fixation cross appeared for 1 s, and finally, two words representing positive and negative emotions were shown on the screen for the participant to choose by pressing a key. Participants were asked to press the “J” button when they preferred the right word, and to press the “F” button when they preferred the left word in the positive emotional task and negative emotional task (see Figure 2B). The participants’ reaction time from the appearance of the word to the pressing of the key was also recorded.




2.2.4. Prosocial Behavior Task


Healthcare students’ prosocial behavior was assessed using an incentivized “helping task,” based on an incentivized decision-making task [38]. The task involves a hypothetical scenario where you will be randomly paired with another student in the experiment. If you are the strong participant (the decider who allocates funds), the other student will be the weak participant (the receiver). You both will remain anonymous to each other; the receiver will be informed of the decider’s choices, but will not know that you are the decider. How will you allocate the funds? In this task, participants decided whether to divide a certain outcome (15 CNY, 100 CNY, or 1000 CNY) equally between themselves and another participant. You need to choose between options A and B. Option A is to keep all of the funds for yourself, while B is to help the weaker person and share the funds equally with them; however, the former option requires a 20% deduction of the cost of the help. For example, if you choose A, you will receive 100% of the 15 yuan, and the recipient will receive 100% of the 0 yuan; if you choose B, you will receive 100% of the 6 yuan, and the recipient will receive 100% of the 6 yuan (minus the 3 yuan cost). Thus, the participant chooses between helping and not helping. We assigned a 0 value to the selfish option, and a 1 value to the prosocial option.





2.3. Procedure


Firstly, participants were required to complete an emotional contagion task that included emotional pictures related to the pandemic. Secondly, the Positive Affect and Negative Affect Scale (PANAS) was used to measure the students’ emotional state before and after the emotional contagion task. The success of emotional contagion was judged by comparing the students’ pre- and post-emotional states. Lastly, participants were asked to finish the prosocial behavior task after the emotional contagion task. The experiments were conducted uniformly in the laboratory, and all participants signed an informed consent form before the experiment. A total of 30 CNY was given to each participant after the experiment.




2.4. Data Analysis


The study was modeled by a 2 (high prosocial tendency/low prosocial tendency) × 2 (positive/negative pictures) mixed measure analysis of variance (ANOVA) (presented in Figure 2A). Prosocial behavior decision data were used as the dependent variable. According to the baseline prosocial tendency measurement, 74 participants were divided into a high prosocial tendency group (34 healthcare students) and a low prosocial tendency group (40 healthcare students). They were then randomly assigned to the positive and negative emotion designs. Forty participants engaged in positive emotion tasks (twenty with high prosocial tendency and twenty with low prosocial tendency), and thirty-four participants engaged in negative emotion tasks (fourteen with high prosocial tendency and twenty with low prosocial tendency). The Greenhouse–Geisser freedom correction was used. All data were analyzed using SPSS 22.0.




2.5. Results


2.5.1. Demographic Characteristics


Among the 74 healthcare students were 44 nursing students, 11 clinical medicine students, and 19 from other faculties. The demographic data between high prosocial and low prosocial groups are shown in Table 1.




2.5.2. Emotional Contagion Task


In the negative emotional contagion task, the average response time was 2267.31 ms when the emotion expressed in the pictures was consistent with the words, and 2910.62 ms when they were inconsistent. The response time when the words were consistent with pictures to express negative emotion was significantly longer than when they were inconsistent (t = 4.325, 95% CI [351.577, 935.041], p < 0.001). Similarly, in the positive emotional contagion task, the average response time was 1641.68 ms when pictures and words had consistent emotions, and 3295.41 ms when they did not. The response time under consistent conditions was significantly shorter than that under inconsistent conditions (t = −10.691, 95% CI [−1957.155, −1350.319], p < 0.001).




2.5.3. Outcomes of Prosocial Behavior Task


The results showed that the effects of a prosocial tendency (F = 9.141, 95% CI [1.889, 44.247], p = 0.006, η2 = 0.10) and emotional contagion (F = 6.453, 95% CI [1.282, 32.481], p = 0.024, η2 = 0.05) on the helping behavior of healthcare students were statistically significant (see Table 2). Furthermore, the interaction between the two factors was significant (F = 0.241, 95% CI [0.088, 0.659], p = 0.006, η2 = 0.11). A simple effect analysis showed statistical differences in the data of helping behavior between the two groups of low prosocial tendency students under different valences of emotional contagion (F = 7.842, p = 0.005, η2 = 0.21). There was no significant difference in healthcare students with high prosocial tendencies (p = 0.227). There was also no significant difference in the helping behavior of all students under different monetary rewards (p > 0.05).






3. Study 2


3.1. Participants


The participants of Study 2 are the same group as those in Study 1. To prevent interference between the two studies, we implemented a balanced experimental design: half of the students were randomly assigned to begin with Study 1, while the other half started with Study 2. This study excluded the nine participants who did not complete the help task, and one who had missing data. Finally, 40 participants with high prosocial tendencies and 41 participants with low tendencies were included in the analysis. However, to prevent interaction between studies, half were first randomly assigned to complete Study 1, and the other half first completed Study 2.




3.2. Materials


3.2.1. Prosocial Tendency


The measurement scale was the same as Study 1.




3.2.2. Epistemic Motivation Task


Fifty pictures were chosen from the Internet to serve as the task’s resources; 26 were related to the COVID-19 pandemic and 24 were unrelated. Then, we recruited 20 healthcare students to rate the valence and arousal of each picture on a 7-point scale, with points of 3–5 denoting neutral. Finally, we chose 32 pictures without emotional arousal to provide visual stimuli for epistemic motivation.



The manipulation of epistemic motivation was realized by the approach/avoid task [39,40]. All pictures were initially displayed to fill 75% of the screen. Participants in the goal-directed task were asked to press the “J” button to “approach” the COVID-19 picture when they saw it, causing the picture to enlarge to 100% of the screen within 3 s. Participants were then asked to visualize themselves approaching the scene as if it were real. In the no-goal-directed task, participants were asked to press the “J” button to “approach” the picture when they liked it, and to press the “F” button to “avoid” the picture when they did not like it (see Figure 3B).




3.2.3. Prosocial Behavior Task


The task was the same as Study 1.





3.3. Procedure


Firstly, participants were asked to complete the epistemic motivation task. After this, the prosocial behavior task was given to them to finish. The experiments were conducted uniformly in the laboratory, and all participants signed an informed consent form before the experiment. A total of 30 CNY was given to each participant after the experiment.




3.4. Data Analysis


The study was modeled by a 2 (high prosocial tendency/low prosocial tendency) × 2 (goal-directed task/no-goal-directed task) mixed measure analysis of variance (ANOVA) (Figure 3A). According to the baseline prosocial tendency measurement, 81 participants were divided into a high prosocial tendency group (40 students) and a low prosocial tendency group (41 students). They were then randomly assigned to the intervention (goal-directed task) and control (no-goal-directed task) groups. The Greenhouse–Geisser freedom correction was used. All data were analyzed using SPSS 22.0.




3.5. Results


3.5.1. Demographic Characteristics


Among the 81 healthcare students were 47 nursing students, 14 clinical medicine students, and 20 from other faculties. The demographic data of high prosocial and low prosocial groups are shown in Table 3.




3.5.2. Epistemic Motivation Task


The response time of students in the goal-directed attention group to COVID-19 news pictures (mean 912.07 ms) was significantly shorter than that of other pictures (mean 1220.55 ms) (t = −4.439, 95% CI [−444.797, −172.173], p < 0.001). There was no significant difference in the response time to different pictures in the no-goal-directed attention group (p = 0.109).




3.5.3. Outcomes of Prosocial Behavior Task


The results showed that the effects of prosocial tendencies on healthcare students’ helping behavior were significant (F = 0.126, 95% CI [0.022, 0.736], p = 0.021, η2 = 0.13). However, epistemic motivation had no significant effect on prosocial behaviors (p = 0.119). The interaction between the two factors was significant (F = 3.529, 95% CI [1.197, 10.401], p = 0.022, η2 = 0.13) (see Table 4). A simple effect analysis showed statistical differences in the data of helping behavior between the two groups of low prosocial tendency students, with or without goal-directed attention (F = 9.159, p = 0.003, η2 = 0.12). There was no significant difference in the high prosocial tendencies group (p = 0.848). There was also no significant difference in the helping behavior of all students under different monetary rewards (p > 0.05).






4. Discussion


This research aimed to investigate the effects of online information related to the pandemic on prosocial behavior among healthcare students. Through the use of an emotional contagion task, Study 1 indicated that healthcare students with low prosocial tendencies were more likely to decide not to perform prosocial behaviors when receiving negative COVID-19 information. Through the use of an epistemic motivation task, Study 2 showed that the low prosocial tendencies group was more likely to make helping decisions under the condition of no-goal-directed attention to the pictures of the pandemic. However, prosocial behavior in healthcare students with high prosocial tendencies is consistent and unaffected by the control of emotional contagion or epistemic motivation.



The results in Study 1 showed that students with poor prosocial tendencies were more likely to be discouraged from being helpful by negative information. Previous reports have indicated that the COVID-19 pandemic has been linked to mental health issues, such as depression and anxiety, which also affect students studying medicine [8,9,41]. These negative emotions would exacerbate ego depletion in people with low prosocial tendencies, and more ego depletion may cause fewer prosocial behaviors [2,42]. Conversely, positive emotion favors prosocial intention [7]. This is why even individuals with low prosocial tendencies are more likely to engage in helping behaviors in the face of positive pandemic information.



Prosocial activities are reportedly widespread during times of social trauma or crises [43]. However, individuals who were heavily exposed to news about major public health emergencies like COVID-19 showed fewer prosocial behaviors because of emotional exhaustion [43,44]. The results of Study 2 suggested that this phenomenon only happened in healthcare students with low prosocial tendencies. These results may relate to two reasons. Firstly, people with high prosocial tendencies had solid empathic abilities and were less easily influenced by their environment [45]; thus, even after learning more about the public health crises, their prosocial willingness remained persistent. Although public health emergencies might increase low prosocial peoples’ capacity for empathy and motivate them to engage in prosocial activities, excessive information impaired their ability to modulate their empathy and diminished their helping behaviors [21,46]. Secondly, individuals with strong prosocial impulses typically behave less egocentrically [47]. However, threats imposed by COVID-19 increase burnout and egocentric thinking in students with low prosocial tendencies, especially those participating in clinical fieldwork [1]. These findings align with previous research indicating that consuming COVID-19 information through social media and news negatively impacts the mental well-being of individuals with a stronger self-focus [48,49]. In fact, due to its limited medical resources and dense population, the Internet has been flooded with news concerning pandemic response and containment since the novel coronavirus outbreak. Thus, rational allocation of media resources to avoid broadcasting COVID-19 excessively might safeguard healthcare students’ desire to serve others.



Further, the prosocial behavior of healthcare students with high prosocial tendencies was less affected by online COVID-19 information, which was consistent with our previous hypothesis. High prosocial tendencies are associated with more cognitive emotional stability [30,50], which may be the primary factor explaining why these students are less impacted by pandemic information. Moreover, when people are socially conscious and compassionate, their prosocial activities are more driven by their moral principles, and less influenced by their environment [22,29,30]. Thus, this is why the helping behaviors of students with high prosocial tendencies were not influenced by pandemic information. However, inconsistent with our hypothesis, emotional contagion also did not affect the helping behaviors of students with high prosocial tendencies. Individuals with high prosocial tendencies often derive happiness and a sense of achievement due to their prosocial activity [51,52], which causes them to focus on prosocial action, rather than being influenced by external emotional information. It can be seen that it is important for healthcare students to cultivate their sense of responsibility, moral outlook, and other aspects to promote prosocial behaviors.




5. Limitations and Future Direction


Several limitations need to be considered. Firstly, the conclusions of this study are only appropriate for first- and second-year students without clinical experience. Senior students were excluded from our study because their extensive clinical experience in China may greatly influence their understanding of pandemic-related information and their participation in prosocial behaviors. Therefore, future research should focus on the factors influencing the prosocial behavior of senior healthcare students. Secondly, our participants were from the same college; thus, we recommend using stratified sampling in future research to obtain a more diverse sample of healthcare students from various institutions. Thirdly, we employed a self-report prosocial behavior measurement, which may be susceptible to individuals’ subjective attitudes. More objective measures or third-party behavior evaluations might reduce the potential for social desirability effects.



Furthermore, our results also provide further research directions. For one thing, the prosocial behaviors of healthcare providers were more affected by the pandemic than the healthcare students [2,53], and it is also meaningful to understand the specific reasons for the impact of the pandemic on their prosocial behaviors in future studies. For another, the COVID-19 pandemic has persisted for an extended period, with each stage influencing individuals’ attitudes and behaviors differently. Therefore, it is essential to conduct longitudinal tracking of these behavioral changes moving forward.




6. Conclusions and Implications


This research explored how online information related to the pandemic affects the prosocial behavior of healthcare students, and it presented enlightening findings. In summary, the prosocial behavior of healthcare students with low prosocial tendencies was more affected by pandemic information. On one hand, these students were less likely to engage in prosocial behavior after being influenced by negative information; on the other hand, when they focused excessively on information related to the pandemic (whether positive or negative), their likelihood of helping others decreased. Positive information guidance and moderate information exposure may, in part, boost their propensity to help others. Further, prosocial behavior in healthcare students with high prosocial tendencies is consistent and unaffected by the control of emotional contagion or epistemic motivation. Therefore, it is essential to help them learn to manage the responsibilities and pressures that come from work overload.



Our findings highlight an important gap in understanding how online pandemic information affects healthcare students’ prosocial behavior. The greatest insight from the research is that the emotional and behavioral changes of healthcare students, even those who were not directly involved in the pandemic, are worth paying attention to. In the context of the social pandemic, focusing on the causes and solutions of healthcare students’ prosocial behavior changes will guarantee high-quality public health services in the future. On one hand, some psychological support services that foster adaptive coping could be offered to groups of students broadly, across campuses. Additionally, avoiding excessive focus on negative pandemic-related information may assist healthcare students in mitigating their adverse emotional responses. On the other hand, enhancing healthcare students’ capacity to react to public health incidents and teaching them how to handle pandemics will assist them and lower the probability of negative emotions, thereby ensuring that their prosocial behaviors remain intact. Further, although high prosocial tendencies may benefit society, they may not always benefit the individuals themselves. For example, research has found that highly prosocial individuals may take on too much work, leading to stress, work overload, and reduced performance [54]. Therefore, targeted mental health education and guidance should be provided based on healthcare students’ unique psychological and behavioral traits.
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Figure 1. The research design. Based on the hypothesis of emotions as a social information model (EASI), prosocial behavior could be influenced by the processing of emotional contagion and epistemic motivation. 
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Figure 2. An Overview of the Procedure in Study 1. (A) Study 1 task path and (B) manipulations in the emotional contagion task. All visual stimuli were displayed using E-prime 2.0 on a Lenovo laptop with a 13-inch monitor. In the emotional contagion task, participants were presented with 20 of the critical photographs randomly (20 positive, 20 negative). 
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Figure 3. An Overview of the Procedure in Study 2. (A) Study 2 task path and (B) manipulations in the epistemic motivation task. All visual stimuli were displayed the same way as in Study 1. In the epistemic motivation task, participants were presented with 32 of the critical photographs randomly (16 COVID-19 news-related, 16 unrelated). 
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Table 1. Sociodemographic characteristics of students in high prosocial and low prosocial groups.
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	Characteristics
	High Prosocial Group (n = 34)
	Low Prosocial Group (n = 40)
	p-Value





	Age, year M (P25, P75)
	19.5 (18.75, 20)
	19 (19, 20)
	0.413



	Gender (n, %)
	
	
	0.563



	 Male
	15 (44.1)
	15 (37.5)
	



	 Female
	19 (55.9)
	25 (62.5)
	



	Grade (n, %)
	
	
	0.420



	Freshman
	23 (67.6)
	30 (75)
	



	Sophomore
	10 (29.4)
	7 (17.5)
	



	Junior and above
	1 (2.9)
	3 (7.5)
	



	Major (n, %)
	
	
	0.119



	 Nursing
	24 (70.6)
	20 (50)
	



	 Clinical medicine
	5 (14.7)
	6 (15)
	



	 Other faculties *
	5 (14.7)
	14 (35)
	



	Perceived empathy M (P25, P75)
	8 (8, 9)
	7 (6.25, 8)
	<0.001



	Personal input M (P25, P75)
	8 (7, 8)
	7 (5, 7.75)
	0.004



	Prosocial tendencies M (P25, P75)
	89 (85, 91.25)
	69 (67, 72)
	<0.001







Notes: Qualitative variables are expressed with absolute frequency (percentage), while quantitative variables are expressed with median (P25, P75). Perceived empathy and personal input were rated from 1–10 and self-reported by participants. * Other faculties in the high prosocial group are as follows: preventive medicine 2, forensic medicine 1, clinical pharmacy 1, rehabilitation medicine 1; other faculties in the low prosocial group are as follows: preclinical medicine 5, clinical pharmacy 2, rehabilitation medicine 1, preventive medicine 1, pediatrics 1, biomedical engineering 1, biostatistics 1, forensic medicine 1, radiation medicine 1.













 





Table 2. ANOVA on the effects of emotional contagion and tendencies on prosocial behaviors.
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Variable

	
F

	
p-Value

	
Exp(B) 95%CI




	
Lower Limit

	
Upper Limit






	
Prosocial tendency

	
9.141

	
0.006

	
1.889

	
44.247




	
Emotional contagion

	
6.453

	
0.024

	
1.282

	
32.481




	
Prosocial tendency × Emotional contagion

	
0.241

	
0.006

	
0.088

	
0.659











 





Table 3. Sociodemographic characteristics of students in high prosocial and low prosocial groups.
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	Characteristics
	High Prosocial Group (n = 40)
	Low Prosocial Group (n = 41)
	p-Value





	Age, year M (P25, P75)
	19 (19, 20)
	19 (19, 20)
	0.323



	Gender (n, %)
	
	
	0.586



	 Male
	18 (45)
	16 (39)
	



	 Female
	22 (55)
	25 (61)
	



	Grade (n, %)
	
	
	0.279



	Freshman
	27 (67.5)
	31 (75.6)
	



	Sophomore
	12 (30)
	7 (17.1)
	



	Junior and above
	1 (2.5)
	3 (7.3)
	



	Major (n, %)
	
	
	0.042



	 Nursing
	27 (67.5)
	20 (48.8)
	



	 Clinical medicine
	8 (20)
	6 (14.6)
	



	 Other faculties *
	5 (12.5)
	15 (36.6)
	



	Perceived empathy M (P25, P75)
	8 (8, 9)
	7 (6, 8)
	<0.001



	Personal input M (P25, P75)
	8 (7, 8)
	7 (5, 7.5)
	0.003



	Prosocial tendencies M (P25, P75)
	89 (85.25, 91)
	69 (67, 72)
	<0.001







Notes: Qualitative variables are expressed with absolute frequency (percentage), while quantitative variables are expressed with median (P25, P75). Perceived empathy and personal input were from rated 1–10 and self-reported by participants. * Other faculties in the high prosocial group are as follows: preventive medicine 2, forensic medicine 1, clinical pharmacy 1, rehabilitation medicine 1; other faculties in the low prosocial group are as follows: preclinical medicine 5, rehabilitation medicine 2, clinical pharmacy 2, preventive medicine 1, pediatrics 1, biomedical engineering 1, biostatistics 1, forensic medicine 1, radiation medicine 1.













 





Table 4. ANOVA on the effects of epistemic motivation and tendencies on prosocial behaviors.
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Variable

	
F

	
p-Value

	
Exp(B) 95%CI




	
Lower Limit

	
Upper Limit






	
Prosocial tendency

	
0.126

	
0.021

	
0.022

	
0.736




	
Epistemic motivation

	
0.264

	
0.119

	
0.049

	
1.410




	
Prosocial tendency × Epistemic motivation

	
3.529

	
0.022

	
1.197

	
10.401
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