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Previous studies indicated that both facial attractiveness (face beauty) and moral judgment (soul beauty) would impact the responses to others’ pain, however, the effects from facial attractiveness were in controversial. Furthermore, whether facial attractiveness would increase or decrease the effects of moral judgment on pain empathy were still unknown. Based on the videos in which actors with high versus low facial attractiveness under pain or non-pain conditions, study 1 recruited 26 undergraduates to assess the effects of facial attractiveness on participants’ pain intensity rating scores. Then study 2 recruited 85 undergraduates to examine the effects of facial attractiveness and moral judgment on pain empathy by assessing pain intensity and self-uncomfortableness rating scores. Study 1 found that participants rated higher pain intensity scores to actors with high facial attractiveness compared to low facial attractive actors under pain condition. Study 2 found that participants showed higher pain empathic responses for actors with high moral judgment, no matter their facial attractiveness were high or low. For actors with low moral judgment under pain condition, participants showed higher pain empathy to those with high facial attractiveness compared to those with low facial attractiveness. In conclusion, facial attractiveness could facilitate the empathy responses for other’s pain. High facial attractiveness would increase the pain empathic responses to individuals with low moral judgment, however, low facial attractiveness would not decrease the pain empathic responses to individuals with high moral judgment.
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Introduction

Pain empathy triggers pro-social behaviors that allow individuals to receive appropriate care. Pain empathy can increase interpersonal connection, which is of great significance to human survival and development, and can also promote social stability and harmony (Jackson et al., 2006; Chen et al., 2015). Pain empathy is defined as shared perceptions, judgments and emotional representations of others’ pain (Danziger et al., 2006), which includes cognitive component (i.e., perception of other’s pain measured by rating pain intensity scores about other’s pain) and affective component (i.e., self-uncomfortableness of other’s pain assessed by rating self-uncomfortableness scores of other’s pain) (Gladstein, 1983; Shamay-Tsoory, 2011; Giummarra et al., 2015; Kogler et al., 2020). People’s empathic responses to pain are influenced by how they perceive and value others. The external aspects, such as facial attractiveness (Kopiś et al., 2020; Meng et al., 2020), and internal personality traits, such as morality (Fang et al., 2016; Li et al., 2018), are important factors that affect empathic responses to pain.

Facial attractiveness played a critical role in pain empathic responses (Kopiś et al., 2020). Decades of research have proved the effect of “beauty is good,” (Dion et al., 1972) which means that people will attribute more positive traits (Shtudiner, 2020; Shtudiner and Klein, 2020; Ong, 2022) and generate more pro-social behaviors such as trust, cooperation and pain empathy to physically attractive people (Chen et al., 2012; Balconi et al., 2020; Ch’ng, 2021). Some studies indicated that high facial attractiveness would elicit more empathetic responses than low facial attractiveness by using ERP or fMRI methods (Jankowiak-Siuda et al., 2015; Balconi et al., 2020; Meng et al., 2020). For example, in Meng et al. (2020) study, a needle or a cotton swab was placed on the left cheek of a face with neutral expression and participants were asked to rate the pain intensity scores. The results found that those more attractive faces elicited stronger pain empathic responses in N170 and P2 components. However, other studies showed the inconsistent findings. For example, Jankowiak-Siuda et al. (2019) found that participants rated lower pain intensity to high facial attractive actors and rated higher pain intensity to low facial attractive actors. Thus, the effects of facial attractive on pain empathy are still in controversial.

As an important internal personality trait, moral judgment also influenced the pain empathic responses (Li et al., 2018). Moral judgment is defined as the process of making value judgments about moral behavior, such as what is right or wrong, good or bad, beautiful or ugly (Guglielmo, 2015). As an internal personality trait, moral refers to the kindness and friendliness to others. According to the principle of interpersonal reciprocity in human social relationships (Buunk and Schaufeli, 1999), people who treat others kindly should also be friendly treated. Researchers indeed indicated that people usually showed stronger pain empathic responses to individuals with high moral judgment than those with low moral judgment (Fang et al., 2016; Li et al., 2018). Singer et al. (2006) study also found that participants evoked more pain empathic responses for those who were fair (associated with high moral) to others and showed less empathy for those who were unfair to others.

Both of the facial attractiveness and moral judgment affect the pain empathic responses, however, the effects of facial attractiveness on pain empathy are still in controversial, and how those two factors affect each other remains unknown. The current research conducted two studies to investigate (1) how facial attractiveness affected the perception to other’s pain, and (2) how facial attractiveness and moral judgment affected the pain empathic responses. For study 1, based on previous research, we hypothesized that facial attractiveness would facilitate the pain empathic responses. For study 2, we hypothesized that low facial attractiveness would not decrease the pain empathic responses to people with high moral judgment. Because of that compared with physical appearance, personality characters such as high morality, friendliness and kindness to others have been emphasized by society and education for centuries (Baudson et al., 2016). Morality might be more important than facial attractiveness in the empathetic responses for pain. But whether high facial attractiveness would improve the pain empathic responses to people with low moral judgment would be explored.



Study 1


Methods


Participants

G*Power 3.1 was used to calculate the sample size required with the parameters set as follows: the effect size f was 0.25, alpha was 0.05, 1-beta was 0.8, the number of groups was 1, the number of times of measurements was 4, and the correlation between repeated measures was 0.5 (Cohen, 1992). Then the minimum sample size required for study 1 was 24. We recruited 29 students at the Southwest University, China. All of them were right-handed and had normal or corrected-to normal vision without history of neurological or psychiatric illnesses. Three participants were excluded from the analysis on account of missing value, reducing the final number to 26 participants (23 females). Their average age was 19.62 years (SD = 1.24).



Video clips

The process of selecting actors based on attractiveness involves the following steps. Firstly, we published an advertisement on campuses to recruit actors and asked candidates to send us their passport photos. And then five psychology students (three females) selected eight candidates among about 100 candidates based on their physical attractiveness attributes, including symmetry and averageness (Rhodes et al., 2001). The eight actors include two high and two low attractive women with high symmetry and averageness, and two high and two low attractive men with low symmetry and averageness. To check the effectiveness of the selection, we took photos for them in front of the same background and 39 participants (16 males and 23 females) were recruited to rate attractiveness with 9-points Likert according to these photos (Grammer and Thornhill, 1994; Wilson and Eckel, 2006; Andreoni and Petrie, 2008; Deryugina and Shurchkov, 2015; Kantor et al., 2015; Ruffle et al., 2022). Result showed that participants rated the scores of the high facial attractive actors (M = 5.21, SD = 1.34) significantly higher than those of the low facial attractive actors (M = 2.63, SD = 1.05), t(38) = 9.49, p < 0.001, which indicated that the high and low facial attractive level was successfully distinguished.

The selected actors were invited to act pain and non-pain scenes in daily life. In the video clips, all actors were dressed the same and had their upper bodies taken in front of the same background. Each actor then was filmed in 10 pain and 10 corresponding non-pain scenes in daily life, such as cutting fruit, closing drawer and cutting paper (e.g., Figure 1). All actors were directed by a directing student to perform. And according to Jankowiak-Siuda et al. (2015) study, the selection of recorded stimuli was done by four psychological students based on three key features of expression, such as brow lowering, lid tighten, and upper lip raising for pain scene (Ekman and Friesen, 1978; Kappesser and Williams, 2002). Each video lasts for 4 s. One hundred and sixty video clips in total were initially made.
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FIGURE 1
Showed examples of pain and non-pain videos with high attractive male. Each video lasted for 4 s. The first 0.5 s was the actor’s full face photo, followed by 2 s for distant shots, such as the actor cutting paper or fruit, closing a drawer, etc. The next 0.5 s was a close-up shot. In pain conditions the actor performs a painful act (e.g., cutting the finger), in non-pain conditions the actor performs a normal paper-cutting. The last 1 s was the actor’s facial expression. The actor’s face showed pain expression in pain condition, while kept neutral expression all the time in non-pain condition.




Experimental design and procedure

The design was a 2 (Facial Attractiveness: high, low) × 2 (Pain Type: pain, non-pain) within-subject design. Participants’ pain intensity rating scores of the actors in the video were assessed as the dependent variable.

The experiment was a pain intensity rating task, which was programmed using PsychoPy software. Participants were seated at 70 cm directly in front of the computer screen with both eyes at a horizontal and vertical angle of view of less than 6° to the computer screen. The procedure for a single trial of the experiment was as follows. Every video of the actor in pain or non-pain was played first. After watching the video, participants were asked to rate the pain intensity experienced by the actor in the video, with 1 (not painful at all) to 7 (extremely painful) (LaChapelle et al., 2014; Jankowiak-Siuda et al., 2015). Scoring was done by pressing a button and then moving on to the next video. The pain empathy task consisted of two blocks with 160 trials each. One minute break was taken between the two blocks. The experiment took about 30 min to complete. This experiment was approved by the ethics committee of the host institution.




Data analysis

Participants’ pain intensity rating scores for each actor’s 10 pain videos were recorded. Five videos with higher pain intensity scores of those 10 videos for each actor and the corresponding non-pain videos were chose from the initial data. All the other data were omitted because those pain videos might be less valid to evoke participants’ pain feelings. Therefore, participants’ pain intensity rating scores to 40 pain videos and 40 corresponding non-pain videos were used in the following data analysis. The range of pain ratings for the selected pain videos is from 3.77 to 5.73, and the range for non-pain ones is from 1.00 to 2.19. To test the coefficients of internal consistency of the videos, Cronbach’s coefficient alpha was calculated. Alpha is 0.97 for pain-videos and 0.94 for non-pain videos.

A primary paired sample t-test was conducted to examine whether the differences of facial attractiveness were valid. A repeated-measures analysis of variance (ANOVA) was performed, with two within-subject factors, i.e., Facial Attractiveness (high or low), Pain Type (pain or non-pain). An ANOVA on pain intensity ratings was performed by using SPSS 21.0. Bonferroni correction was used for all simple effects analyses when interactions were significant.



Results

The mean and standard deviations of pain intensity scores to actors with high versus low facial attractiveness under pain and non-pain conditions are shown in Table 1. The main effect of Facial Attractiveness was found, F(1, 23) = 10.60, p = 0.003, ηp2 = 0.34. Paired comparison analyses indicated that participants rated significantly higher pain intensity to actors with high facial attractiveness (M = 3.00, SE = 0.11) than to actors with low facial attractiveness (M = 2.83, SE = 0.11). The main effect of Pain Type was significant, F(1, 23) = 206.71, p < 0.001, ηp2 = 0.89. Pairwise comparison analyses indicated that participants rated significantly higher pain intensity under pain condition (M = 4.55, SE = 0.21) than under non-pain condition (M = 1.29, SE = 0.07). The interaction of Facial Attractiveness × Pain Type was significant, F(1, 23) = 13.16, p = 0.001, ηp2 = 0.35. Simple effects analyses found that participants rated significantly higher pain intensity to actors with high facial attractiveness than to actors with low facial attractiveness under pain condition (p = 0.002). No such facial attractiveness difference was found under non-pain condition (p = 0.57).


TABLE 1    The mean and standard deviation of pain intensity scores to actors with high versus low facial attractiveness under pain and non-pain conditions.
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Summary

Study 1 investigated the effects of facial attractiveness on participants’ pain empathic responses and proved hypothesis 1. The results found that participants showed higher pain intensity ratings toward high facial attractive actors compared with low facial attractive actors when they experienced pain, which indicated that high facial attractiveness could increase individual’s pain empathic responses. The result was in line with some previous research (e.g., van Leeuwen et al., 2009; Kopiś et al., 2020; Meng et al., 2020). Based on the “beauty is good” theory, people with high facial attractiveness attracted more attention and resulted in more pro-social behavior (Adolphs and Tusche, 2017; Faust et al., 2019; Yang et al., 2020). So attractive actors in pain got higher pain intensity ratings. However, these increasing effects were very limited, for the means differences were very small.




Study 2

In accordance to existing research, study 1 measured the cognitive pain empathy with pain intensity rating (LaChapelle et al., 2014; Jankowiak-Siuda et al., 2015; Meng et al., 2020). But pain empathy contains two components which are cognitive component and emotional component, so self-uncomfortableness was added in study 2 to measure pain empathy (Goubert et al., 2005). Study 2 explored the effects of facial attractiveness and moral judgment on pain empathy by combining moral stories with those high versus low facial attractive actors in study.


Methods


Participants

G*Power 3.1 was used to calculate the sample size required with the parameters set as follows: the effect size f was 0.25, alpha was 0.05, 1-beta was 0.8, the number of groups was 1, the number of times of measurements was 8, and the correlation between repeated measures was 0.5. The minimum sample size needed was 16. To prevent loss caused by subjects and data missing, 89 participants were recruited at the Southwest University (46 females) for this study in return for 15 RMB. All of them were right-handed and had normal or corrected-to normal vision without history of neurological or psychiatric illnesses. Five participants were excluded from the analysis because they did not complete the experiment, reducing the final number to 84 participants (44 females). Their average age was 19.94 years (SD = 1.65).



Video clips and morality stories

Those video clips used for the data-analysis in study 1 were used in study 2. The experimenters made up 20 stories each with high or low moral judgments levels (around 150 words). Forty-eight university students (12 males and 36 females) participated in the assessment. Participants were asked to read the stories carefully and to rate the moral level of the characters in the stories on a scale of 1-9, with 1 being very low moral and 9 being very high moral. The four stories with the highest moral level scores (M = 8.27, SD = 0.13) and the four stories with the lowest moral level scores (M = 1.44, SD = 0.09) were chosen for this study. The difference in moral level scores between the two groups of stories was significant, t(47) = 55.72, p < 0.001. To facilitate the participants’ quick identification of the actor’s moral level during the pain empathy task, experimenter extracted synopsis for each moral story and used it in the pain empathy task (around 10 words each). Example of a high moral story synopsis is “Volunteer who undertook to distribute supplies during an epidemic” and example of a low moral story synopsis is “Blackmailer and bully of roommates.” Moral stories and actors were matched with the following principle. Four high moral stories were randomly assigned to two male and two female actors with high or low facial attractiveness, and four low moral stories were randomly assigned to other two male and two female actors with high or low facial attractiveness.



Experimental design and procedure

The design was a 2 (Facial Attractiveness: high, low) × 2 (Moral Judgment: high, low) × 2 (Pain Type: pain, non-pain) within-subject three-factor design. The dependent variables were participants’ rating of pain intensity and self-uncomfortableness of the actors in the video. The control variable was the gender of the participants and the actors. Participants were half male and half female and so were the actors.

The experiment was composed of two phases, the first of which involved reading the moral stories of the actors. Participants were firstly shown photographs of eight actors and their stories, as well as an extracted synopsis of each story. Participants were asked to read each actor’s story carefully and familiarize themselves with the synopsis. The second stage was a pain empathy rating task, which was programmed in PsychoPy software. Participants were seated at 70 cm directly in front of the computer screen with both eyes at a horizontal and vertical angle of view of less than 6° to the computer screen. The procedure for a single trial of the experiment was as follows. First, a “ + “ appeared in the center of the computer screen for 1 s, followed by a picture of the actor in the center of the screen for 2.5 s. A summary of the actor’s story was displayed below the picture. A video of the actor in pain or non-pain condition was then played for 4 s. After watching the video, 7 points’ rating was adapted to rate the pain empathy (LaChapelle et al., 2014; Jankowiak-Siuda et al., 2015). Participants were asked to rate the pain intensity experienced by the actor in the video, with 1 being not painful at all to 7 being very painful, and then rate the degree of self-uncomfortableness experienced after watching the video, with 1 being not uncomfortable at all and 7 being very uncomfortable. Scorings were done by pressing a button within three seconds limitation and then moving on to the next trial. A single trial example was showed in Figure 2. The pain empathy task consisted of two blocks with 40 randomly presented trials. Each block included five trials for all conditions (i.e., high versus low moral judgment, high versus low facial attractiveness, pain and non-pain). The gender of the actors was also balanced in each block. There was a one minute break between the two blocks. The experiment took about 30 min to complete. This experiment was approved by the ethics committee of the host institution.
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FIGURE 2
Showed a single trial example. First, a “+” appeared in the center of the computer screen for 1 s, followed by a picture of the actor in the center of the screen for 2.5 s. A summary of the actor’s story was displayed below the picture. A video of the actor in pain or non-pain was then played for 4 s. After watching the video, participants were asked to first rate the pain intensity experienced by the actor in the video, with 1 being not painful at all to 7 being very painful, and then rate the degree of self-uncomfortableness experienced after watching the video, with 1 being not uncomfortable at all and 7 being very uncomfortable.





Results

Two repeated-measures analyses of variance (ANOVA) were performed, with three within-subjects factors, i.e., Facial Attractiveness (high or low), Moral Judgment (high or low), and Pain Type (pain or non-pain). ANOVA was performed using SPSS 21.0 for pain intensity and self-uncomfortableness ratings respectively. Bonferroni correction was used for all simple effects analyses when interactions were significant. The mean and standard deviation of pain intensity scores and self-uncomfortableness scores under different facial attractiveness conditions, moral judgments and pain types were shown in Table 2.


TABLE 2    The mean and standard deviation of pain empathy scores to actors with high versus low facial attractiveness and high versus low moral judgment under pain and non-pain conditions.
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Pain intensity rating

A significant main effect of Facial Attractiveness was found, F(1, 83) = 4.45, p = 0.04, ηp2 = 0.05. Paired comparison analyses indicated that participants rated pain intensity significantly higher for high facial attractive actors (M = 3.37, SE = 0.08) than for low facial attractive actors (M = 3.32, SE = 0.08). The main effect of Moral Judgment was significant, F(1, 83) = 30.35, p < 0.001, ηp2 = 0.27. Paired comparison analyses indicated that participants rated higher pain intensity for actors with high moral (M = 3.50, SE = 0.08) than those with low moral (M = 3.19, SE = 0.08). The main effect of Pain Type was significant, F(1, 83) = 405.79, p < 0.001, ηp2 = 0.83. Pairwise comparison analyses indicated that participants rated pain intensity higher in pain condition (M = 4.94, SE = 0.11) than in non-pain condition (M = 1.75, SE = 0.11). The interaction of Facial Attractiveness with Pain Type was significant, F(1, 83) = 7.18, p = 0.009, ηp2 = 0.08. Simple effects analyses found that participants rated pain intensity significantly higher for high facial attractive actors (M = 4.99, SE = 0.11) than for low facial attractive actors (M = 4.89, SE = 0.11, p = 0.001) under pain condition; in non-pain condition, there was no such difference (p = 0.96). The interaction between Moral Judgment and Pain Type was significant, F(1, 83) = 4.84, p = 0.01, ηp2 = 0.08. Simple effects analyses found that participants rated high moral actors’ pain intensity (M = 5.13, SE = 0.11) significantly higher than low moral actors in pain condition (M = 4.75, SE = 0.13, p < 0.001); in non-pain condition, participants also rated high moral actors’ pain intensity significantly higher (M = 1.86, SE = 0.12) than low moral actors (M = 1.64, SE = 0.10, p < 0.001). The interaction between Facial Attractiveness and Moral Judgment was not significant, F(1, 83) = 0.39, P = 0.54. However, the interaction between Facial Attractiveness, Moral Judgment, and Pain Type was significant, F(1, 83) = 4.04, p = 0.05, ηp2 = 0.05. Results from simple effects analysis were shown in Figure 3A. For actors with low moral judgment in pain condition, participants rated higher pain intensity ratings to high facial attractive actors (M = 4.83, SE = 0.13) than to low facial attractive actors, M = 4.67, SE = 0.13, p < 0.001; there were no differences in any of the other conditions (p > 0.18).
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FIGURE 3
Showed moral judgment and facial attractiveness level differences in (A) Pain intensity and (B) Self-uncomfortableness under pain versus non-pain conditions for study 2. Participants rated pain intensity and self-uncomfortableness ratings significantly higher for high facial attractiveness actors than for low facial attractiveness actors when they experienced pain and with low moral judgment level. Although no such difference was found for high moral judgment actors, participants indeed rated pain intensity and self-uncomfortableness ratings significantly higher for actors with high moral judgment compared with actors with low moral judgment, regardless of their facial attractiveness. Error Bar represented SD. *p < 0.05, ***p < 0.001.




Self-uncomfortableness rating

The main effect of Moral Judgment was significant, F(1, 83) = 89.64, p < 0.001, ηp2 = 0.52. Paired comparison analyses indicated that participants rated their uncomfortableness for high moral actors (M = 3.08, SE = 0.11) significantly higher than for low moral actors (M = 2.10, SE = 0.09. Main effect of Pain Type was significant, F(1, 83) = 172.99, p < 0.001, ηp2 = 0.68. Paired comparison analyses indicated that participants rated their self-uncomfortableness significantly higher in pain condition (M = 3.37, SE = 0.12) than in non-pain condition (M = 1.81, SE = 0.09). However, the main effect of Facial Attractiveness was not found, F(1, 83) = 0.12, p = 0.74, ηp2 = 0.001. The interaction of Facial Attractiveness and Pain Type was significant, F(1, 83) = 5.21, p = 0.03, ηp2 = 0.06. Simple effects analyses found that in pain condition, participants experienced marginally significant more self-uncomfortableness for high facial attractive actors (M = 3.41, SE = 0.12) compared to those for low facial attractive actors (M = 3.34, SE = 0.12, p = 0.07); in non-pain condition, no such difference was found (p = 0.18). The interaction between Moral Judgment and Pain Type was significant, F(1, 83) = 58.27, p < 0.001, ηp2 = 0.41. Simple effects analyses found that participants rated high moral actors (M = 4.27, SE = 0.15) significantly higher in pain condition than low moral actors (M = 2.48, SE = 0.13, p < 0.001); in non-pain condition, no such difference was found (p = 0.28). The interaction between Facial Attractiveness and Moral Judgment was not significant, F(1, 83) = 0.01, p = 0.92. Although the interaction between Facial Attractiveness, Moral Judgment, and Pain Type was not significant, F(1, 83) = 2.22, p = 0.14, we conducted an exploratory simple effects analysis. The similar results pattern in pain intensity was also found for self-uncomfortableness, which was shown in Figure 3B. For actors with low moral judgment in pain condition, participants rated more self-uncomfortableness for high facial attractive actors (M = 2.53, SE = 0.13) than for low facial attractive actors (M = 2.43, SE = 0.12, p = 0.03). There were no significant differences in any of the other conditions (p > 0.13).




Summary

Study 2 explored the effects of facial attractiveness and moral judgment on pain empathy by filming videos of high and low facial attractive actors in painful and non-painful daily life scene, combined with high and low moral judgment stories. The main finding of the study was that in the high moral judgment with pain condition, no pain intensity ratings and self-uncomfortableness ratings differences between high and low facial attractive actors were found, which proved the hypothesis 2. Low facial attractiveness would not decrease the pain empathic responses for people with high moral. However, in the low moral judgment with pain condition, participants rated the pain intensity and self-uncomfortableness significantly higher for those high facial attractive actors than for those low facial attractive actors. High facial attractiveness elevated participants’ pain empathic responses towards people with low moral judgment.




General discussion

Study 1 explored the effects of facial attractiveness on pain empathy and showed that facial attractiveness could activate more pain empathetic responses. And then study 2 explored the effects of facial attractiveness and moral judgment on pain empathy, by filming videos of high and low facial attractive actors in pain and non-pain daily life scene, combined with high and low moral judgment stories.

Study 1 found that people showed more empathy responses toward high facial attractive actors under pain condition. The result was consistent with some of the previous research (van Leeuwen et al., 2009; Kopiś et al., 2020; Meng et al., 2020). Based on the influence of “beauty is good” theory, high facial attractive individuals would attract more attention and were thought to have more positive personality qualities, resulting in positive emotional experiences and more pro-social behavior (Adolphs and Tusche, 2017; Faust et al., 2019; Yang et al., 2020). The result was inconsistent with those of Jankowiak-Siuda et al. (2015, 2019) studies. However, the actors in their study were quite few and they measured empathy as the dependent variable rather than pain empathy.

Consistent with previous studies (Fang et al., 2016; Li et al., 2018), study 2 found that participants rated pain intensity and self-uncomfortableness ratings significantly higher for actors with high moral judgment compared with actors with low moral judgment, regardless of their facial attractiveness. Thus, the hypothesis that low facial attractiveness would not decrease the pain empathic responses to people with high moral judgment has been verified. Morality is more important than facial attractiveness in the empathic responses for pain. These increasing effects of moral judgment on pain empathy might be explained by the in-group effects (Turner et al., 1987). People would automatically use moral ratings as a criterion for social categorization. At the same time, they classified individuals with high moral judgment as in-group members. Thus, they developed a positive social identity with the group and produced stronger pain empathic responses to their in-group members (Goldring and Heiphetz, 2020; Chen et al., 2021).

Furthermore, study 2 found that for actors with low moral level in pain, participants rated pain intensity and self-uncomfortableness ratings significantly higher to those with high facial attractiveness compared to those with low facial attractiveness. These results indicated that the advantageous effect of facial attractiveness was only found in those with low moral judgment. Previous research has found that high-facial-attractiveness defendants were considered less guilty at trial and received less severe punishment than low-facial-attractiveness defendants (Efrain, 1974; Beaver et al., 2019; Bitton and Zvi, 2019; Petrauskaitė and Čunichina, 2019; Klein and Shtudiner, 2021). When low moral actors are subjected to painful stimuli, participants may be more forgiving and felt less aversive toward high facial attractive actors, and therefore showed stronger empathic responses. However, it is noteworthy that those differences were very small, which indicated that the increasing effects of facial attractiveness for actors with low moral were very limited.

The results confirmed the cognitive model of empathy (Goubert et al., 2005). The model stated that the development of empathy experienced two stages, i.e., emotional stage and cognitive stage. Facial attractiveness affected the emotional stage and moral judgment affected the cognitive stage. Although high facial attractiveness elicited a certain stronger empathy at the emotional stage, moral information in the subsequent cognitive evaluation stage affected the final empathy responses. Thus, actors with high facial attractiveness firstly elicited stronger empathic responses in the emotional stage compared to actors with low facial attractiveness. However, in the follow-up stage, the low morality of the character diminished the pain empathy level. Thus, only actors with high moral judgment were received high pain empathic responses.

The contribution of this study is that for the first time to explore the interaction between facial attractiveness and moral judgment in empathic responses to pain. The results showed that morality is more important than facial beauty in triggering people’s benevolence. For example, a person with a heart of gold, regardless of his physical attractive level, would always get sympathy when he was suffering and would therefore had more opportunities to get help. People should focus less on physical beauty but more on moral improvement. So this study has critical social significance.

Furthermore, the experimental materials have good ecological validity and could evoke pain empathic response better. Previous study used materials with low ecological validity which placed needles on the face with neutral expression, i.e., injections in the face, as the pain material, and cotton swabs as the control material (Meng et al., 2020). In this study, pain videos in daily life were created as the experimental materials. Participants were able to see pain events, pain facial expressions and facial attractiveness at the same time. Although the study by Jankowiak-Siuda et al. (2015) also used video materials of common pain scenes from daily life, the materials contained only one actor in each condition. We doubled the actors and the content and structure of the videos were standardized. Moreover, the procedure of the task was improved. For each trial in the task, information about the actor’s face and a summary of the moral story were presented firstly, which could fully evoked participants’ observation of the actor’s face and moral appraisal.

However, this study also has some limitations. Firstly, we didn’t balance the gender in study 1. But we improved this in study 2 and found similar result. Furthermore, the sample of university students used in this study was limited and lacked evidence from a wider sample to support it. Future research should further test whether the results are generalized in other samples such as the working population and other age groups. Secondly, as a behavioral study, it is difficult for this study to examine the stages of pain empathy influenced by facial attractiveness and moral judgment and their neural mechanisms. Previous studies found that facial attractive mainly affected the early components of ERP (Kopiś et al., 2020) and moral judgment mainly affected the late components of ERP (Li et al., 2018). The neurophysiologic mechanisms about how these two factors affect pain empathy differently should be further investigated in future studies. In addition, future research could further explore how facial attractiveness and moral judgment influence people’s other pro-social behaviors, such as financial donations or social acceptance.

The main findings of this study were that when facial attractiveness conflicted with moral judgment, for actors with low moral level, high facial attractiveness enhanced people’s pain empathic responses, but this advantage of facial attractiveness was very limited. For high moral actors, low facial attractiveness did not reduce people’s pain empathic responses. Moral judgment is a more important factor in promoting pain empathy than facial attractiveness. In daily life, people could improve their moral integrity to promote pain empathic responses and pro-social behaviors.
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