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Social proximity has since ever been evaluated as positive. However, the outbreak of the COVID-19 pandemic has dramatically reduced our social relations to avoid spreading the contagion. The present study aims to investigate people's current assessment of social proximity by using an affective priming paradigm (APP). We hypothesized that if our evaluation of social proximity is positive, then words with positive valence (e.g., relaxed) should be processed faster when preceded by images of social proximity than social distancing. On the contrary, if our evaluation of social proximity is turning negative, then words with a negative valence (e.g., sad) should be processed faster when preceded by images of social proximity than social distancing. To this end, we presented participants with prime images showing line drawings representing humans in situations of proximity or distancing and asked them to evaluate the valence (i.e., positive or negative) of a subsequent target word. In a follow-up session, the same participants evaluated the prime images as being positively or negatively valenced. Results showed that a large subset of participants who rated the prime images of social proximity as positive also processed positive words faster when these were preceded by images of social proximity than social distancing. Conversely, a smaller subset of participants who rated the prime images of social proximity as less positive processed negative words faster when these were preceded by images of social proximity than social distancing. These results suggest individual differences in the assessment of social proximity likely driven by the pandemic.

Keywords: pandemic, social distancing, prime images, target words, affective priming, interpersonal proximity


INTRODUCTION

Social proximity has since ever been evaluated as positive (e.g., Beckes and Coan, 2011). According to an evolutionary perspective, it is the primary way in which primates establish and maintain social bonds (e.g., Dunbar, 2010). Research has shown that health and wellbeing are improved by close social relationships and rich social networks (e.g., Gallagher and Vella-Brodick, 2008; Cohen and Janicki-Deverts, 2009). However, the outbreak of the COVID-19 pandemic has dramatically impacted our social relations by reducing interpersonal proximity because potentially dangerous (e.g., Xie et al., 2020; Xu and Cheng, 2021). Recent studies have shown that social distancing (i.e., avoiding contact with others) imposed by the pandemic influenced our cognitive abilities (e.g., Santangelo et al., 2021; D'Ascenzo et al., 2022) as well as our social interactions (e.g., Cartaud et al., 2020), mental health (e.g., Maggi et al., 2021), and wellbeing (e.g., De Pue et al., 2021). In addition, it has been shown that the concept of COVID-19 is strongly related to the concept of fear, and it is associated with social scenarios (Mazzuca et al., 2021). However, it has also been pointed out that collective threats (such as COVID-19), rather than pushing us toward a defensive avoidance behavior, end up making us seek even more physical and psychological closeness (Dezecache et al., 2020). Indeed, it is suggested that threats generate stress that we tend to handle by providing and requiring social support. The reinforcement of social inclination may be especially true for disease, such as COVID-19 that are largely invisible and remain asymptomatic in a large part of the population.

The present study aims at investigating people's current assessment of social proximity by using an affective priming paradigm (APP). By “priming effect,” we commonly refer to the influence that one stimulus exerts on how people respond to a subsequent stimulus (e.g., Meyer and Schvaneveldt, 1971; Collins and Loftus, 1975). For example, the word cat is recognized faster following the word dog than the word bread. More generally, priming occurs whenever exposure to one thing affects an individual's subsequent behavior or performance on a given task (e.g., Scerrati et al., 2015, 2017, 2021). The affective priming effect (henceforth APE) refers to the finding of faster and more accurate responses to valenced (i.e., positive or negative) target stimuli that are preceded by affectively congruent (i.e., positive-positive and negative-negative) rather than affectively incongruent (i.e., positive-negative and negative-positive) prime stimuli (see Klauer and Musch, 2003 for a review). In a typical APP, participants first evaluate a series of object words (e.g., flowers) as good or bad in meaning. The words categorized fastest as good and bad then serve as prime stimuli in a second phase where the same people evaluate a series of adjective targets (e.g., delightful) preceded by the object words. APE has been shown with different combinations of prime-target, such as word-word (e.g., Fazio et al., 1986; Bargh et al., 1996; Klauer et al., 1997; Hermans et al., 2001) as well as picture-word (e.g., Spruyt et al., 2002, 2018), and picture-picture (e.g., Hermans et al., 1994; Lugli et al., 2014), with either evaluative (e.g., Fazio et al., 1986; Hermans et al., 1994, 2001; Bargh et al., 1996; Klauer et al., 1997; Wu et al., 2021), pronunciation (e.g., De Houwer et al., 1998), and lexical decision (e.g., Wentura, 2000) tasks. Most importantly, APP has been used as an indirect measure of other attitudes, such as food liking (e.g., Tzavella et al., 2020). In particular, Tzavella et al. (2020) asked participants to respond to the valence (positive-negative) of target words (e.g., smile) after briefly seeing prime images of healthy (e.g., watermelon) or unhealthy (e.g., crisps) foods that were then masked. Results showed robust priming effects for both healthy and unhealthy foods, providing strong evidence that the APP can be used as an indirect measure of other attitudes (i.e., food liking).

The present study aims at testing social proximity evaluation by using the picture-word evaluative APP as an indirect measure of interpersonal proximity behaviors. We specifically tested whether our implicit evaluation of the interpersonal proximity/distance affects the processing of positive/negative adjective words. Bearing in mind that close proximity and interaction are essential to the human brain (Beckes and Coan, 2011) since they allow primates to establish and maintain social bonds (e.g., Dunbar, 2010), but also considering the self-defensive functions associated with the regulation of the interpersonal space (Coello and Cartaud, 2021) and that interpersonal proximity has recently become potentially dangerous because of the pandemic (e.g., Xie et al., 2020; Xu and Cheng, 2021), we hypothesized that if our evaluation of social proximity is still positive despite the pandemic, then words with positive valence (e.g., relaxed) should be processed faster when preceded by images of social proximity than social distancing. On the contrary, if our evaluation of social proximity is turning negative because of the pandemic, then words with a negative valence (e.g., sad) should be processed faster when preceded by images of social proximity than social distancing. To this end, we presented participants with prime images showing line drawings representing humans in situations of proximity or distancing and asked them to evaluate the valence (i.e., positive or negative) of a subsequent target word. In a follow-up session, the same participants evaluated the prime images as being positively or negatively valenced.



METHODS


Participants

To note, in the context of the current experiment, APE is the difference between incongruent (i.e., proximity-negative and distancing-positive) and congruent (i.e., proximity-positive and distancing-negative) prime-target pairs. Therefore, APE is a function of Congruence (congruent or incongruent). We calculated the sample size required to achieve 80% power to detect a significant main effect of Congruence (congruent or incongruent) with G*power 3.1 (Faul et al., 2007). With an effect size of f = 0.25 (Cohen, 1988), the power calculation gave a recommended sample size of at least 34 participants. In total, 40 students (31 women; mean age: 21 years old; and SD: 5 years) from the University of Bologna took part in the experiment. They all reported themselves as being right-handed. They all had normal or corrected-to-normal vision and were naive as to the purpose of the experiment. They all served as unpaid volunteers. The experiment was conducted in accordance with the ethical standards laid down in the Declaration of Helsinki and fulfilled the ethical standard procedure recommended by the Italian Association of Psychology (AIP). The procedures were approved by the ethics committee of the University of Bologna. All participants gave their written informed consent prior to participate in the study.



Apparatus and Stimuli

We used the online platform Gorilla Experiment Builder (www.gorilla.sc) to create and host our experiment (Anwyl-Irvine et al., 2020; for a critical overview of the platform see Scerrati et al., 2022). Automated procedures ensured that participants were all using a desktop computer and automatically rejected participants who took more than 2 h to complete the task. To minimize potential distractions, participants were invited to carry out the experiment in a quiet place and to avoid the manipulation of any object throughout the task. In addition, before starting, participants were asked to close background apps, software, and all browser windows except for that of the experiment.

Four prime images were selected from the Interpersonal Relations Picture System (Fuchs et al., 2018), a database encompassing picture stimuli of interpersonal situations. Two images represented humans in situations of proximity and two images represented humans in situations of distancing (as shown in Figure 1).


[image: Figure 1]
FIGURE 1. A schematic representation of the prime images in the distancing (top panel) and proximity (bottom panel) prime conditions with 2 (leftward panel) and 3 (rightward panel) stick figures. Note that elements are not drawn to scale.


Sixteen target words were selected from the Italian database of affective norms by Montefinese et al. (2014), which also provides objective (e.g., word frequency) and subjective (e.g., familiarity) psycholinguistic indexes. Eight were positive (bold, confident, elegant, hopeful, lively, lucky, protected, and relaxed) and 8 were negative (confused, depressed, discouraged, frustrated, insecure, nervous, sad, and troubled) emotion-label adjectives (Wu et al., 2021). They differed in valence and dominance1 and were matched for arousal, number of letters, word frequency,2 familiarity, imageability, and concreteness (as shown in Appendix).



Procedure

Participants' task was to judge whether the target word had a positive or negative meaning as rapidly and accurately as possible (e.g., Fazio et al., 1986; Wu et al., 2021) by pressing a left key (T or Y of a QWERTY keyboard depending on whether it had or not the numeric pad on the right) with their left index finger to indicate a negative target and a right key (I or O of a QWERTY keyboard depending on whether it had or not the numeric pad on the right) with their right index finger to indicate a positive target. This response mapping assignment was counterbalanced across participants.

Each trial started with a black fixation cross (0.5 × 0.5 cm) that appeared on a white background at the center of the screen for 500 ms. Subsequently, the prime (8 cm in height and ranging in width from 4 to 8 cm) was displayed centrally for 200 ms followed by a 50 ms blank screen for a total of 250 ms Stimulus-Onset Asyncrony (SOA). At this point, the target appeared centrally on-screen in Open-sans 36 and was visible for 2,000 ms or until the participant's response. The intertrial interval was 2,500 ms.

Participants performed 16 practice trials with different target words from the experimental ones followed by two blocks of 64 trials each, for a total of 144 trials per participant. There were 32 trials for each condition (i.e., proximity-positive; proximity-negative; distancing-positive; and distancing-negative). The order of trials within each block was randomly determined. Blocks were separated by a self-paced interval and the experiment lasted ≈10 min.




RESULTS


Statistical Analysis

In this study, one female participant was excluded from the analyses due to a large number of errors (error rate: 32%), which was over 10 times the group mean (2.82%). Therefore, 39 participants remained for the analyses. Practice trials, omissions (1.56%), errors (3.38%), and response times (RTs) faster/slower than the overall participant's mean minus/plus 2 SD (4.73%) were excluded from the analysis on RTs.

We defined congruent trials as those in which positive target words were preceded by proximity prime images and negative target words were preceded by distancing prime images and incongruent trials as those in which positive target words were preceded by distancing prime images and negative target words were preceded by proximity prime images. We calculated the APE by subtracting the mean reaction time on congruent trials from the mean reaction time on incongruent trials.


ANOVA

Two repeated-measures ANOVAs with Congruence (congruent or incongruent) as the within-subject factor were conducted separately on RTs and percentage errors (PEs).

Neither the analysis on RT nor that on PEs revealed a significant main effect of Congruence, Fs <1 (RT: Mcongruent = 724 ms, SDcongruent = 125 ms; Mincongruent = 726 ms, SDincongruent = 119 ms; PEs: Mcongruent = 2.6%, SDcongruent = 2.4%; Mincongruent = 2.5%, and SDincongruent = 3.1%).




Additional Analyses
 
Bayesian Analysis

Based on the procedure of null hypothesis significance testing (NHST), the null hypothesis can never be accepted, one just fails to reject it (e.g., Lakens et al., 2020). Therefore, we performed a Bayesian t-test aimed at testing whether the absence of a significant difference between the congruent and incongruent conditions for both RTs and PEs can be taken as evidence in favor of the null hypothesis. The Bayesian t-test (Rouder et al., 2009) was performed in R 3.6.1 (R Core Team, 2016) with the “Bayes factor” library, using the default JZS prior and was aimed at comparing the probability of the null and the alternate hypothesis (Ho and H1, respectively) relative to the absence of a significant difference between the congruent and incongruent conditions. We found that the Bayes factor (BFo1) expressing the probability of the data given Ho (i.e., no difference) relative to H1 (i.e., difference) was BFo1 = 5.3 and BFo1 = 5.6 for RTs and PEs, respectively (Raftery, 1999; Wagenmakers, 2007). That is, Ho is 5 times more likely than H1 for both RTs and PEs. This result further suggests the absence of a significant effect of congruence.



Cluster Analysis

Since our hypothesis was two-tailed as interpersonal proximity conveyed by the prime images could be taken as either good for establishing and maintaining social bonds, or bad because potentially dangerous, we proceeded with a closer inspection of our data. To better visualize the data, we conducted a hierarchical agglomerative cluster analysis using Ward's method (Ward, 1963) with squared Euclidean distances as a measure of similarity. This procedure allowed us to create an empirical metric of how participants grouped together for the size of the APE. A 2-cluster solution emerged. The dendrogram reported in Figure 2 shows that a large subset of participants (25 out of 39) was included in the first cluster encompassing people who showed a standard APE, that is, faster congruent (i.e., proximity-positive and distancing-negative) than incongruent (i.e., proximity-negative and distancing-positive) trials, whereas a smaller subset of participants (14 out of 39) was included in the second cluster encompassing people who showed an inverted APE, i.e., faster incongruent (i.e., proximity-negative and distancing-positive) than congruent (i.e., proximity-positive and distancing-negative) trials (see Haaf and Rouder, 2019 for a recent discussion on inverted effects).


[image: Figure 2]
FIGURE 2. The dendrogram of hierarchical cluster analysis. Cases represent participants.




Mixed ANOVA

Given this pattern of results, we performed a mixed ANOVA with Congruence (congruent or incongruent) as the within-subject factor and Group (standard APE and inverted APE) as the between-subject factor, separately for each dependent variable (RTs and PEs).


Response Times

No main effect was significant, Fs < 1.87 ps > 0.180. The interaction between Congruence and Group was significant, F(1,32) = 49.03, p < 0.001, [image: image] = 0.57, indicating that incongruent trials (M: 715 ms, SE: 23.9) were significantly slower than congruent trials (M: 699 ms, SE: 24.4) in the standard APE group, whereas incongruent trials (M: 746 ms, SE: 31.9) were significantly faster than congruent trials (M: 769 ms, SE: 32.6) in the inverted APE group.

Therefore, we unpacked Congruence and performed the Bonferroni-corrected paired-sample T-tests aimed at comparing the effect of each kind of Prime (proximity and distancing) on either type of Target (positive and negative) for each Group (standard APE and inverted APE) separately. For the standard APE group, words were evaluated as positive 22 ms faster when preceded by proximity rather than distancing prime images, t(24) = 4.47, p < 0.001, whereas a small and non-significant advantage of 7 ms was observed for the processing of negative words when these were preceded by distancing rather than proximity images, t(24) = 1.48, p = 0.151. For the inverted APE group, words were evaluated as negative 27 ms faster when preceded by proximity than distancing images, t(13) = 3.48, p = 0.004, whereas a non-significant advantage of 17 ms was observed for the processing of positive words when these were preceded by distancing rather than proximity prime images, t(13) = 1.60, p = 0.133 (see Table 1 for details).


Table 1. Mean response times in milliseconds (with standard deviations (SDs) in parenthesis) as a function of kind of prime (proximity and distancing) and type of target (positive and negative) for each group (standard affective priming effect (APE) and inverted APE) separately.

[image: Table 1]



Percentage Errors

Neither the main effects nor their interaction was significant (Fs < 1).




Follow-Up Questionnaire

To shed further light on these results, we conducted a follow-up questionnaire aimed at examining how participants belonging to the two groups (standard APE and inverted APE) evaluated the prime images. The questionnaire was administered online through Google forms 2 months after the main experiment. The same 39 participants who took part in the main experiment were asked to evaluate the behavior of the stick figures depicted in the prime images as being positive or negative on a 5-point Likert scale (1 = definitely positive, 5 = definitely negative).

In total, 34 out of the 39 original participants completed the questionnaire, 22 showing the standard APE, and 12 showing the inverted APE.

Independent-sample t-tests were conducted to compare participants' scores on the follow-up questionnaire concerning the prime images. Participants with the standard APE rated the proximity prime images as significantly more positive than participants showing the inverted APE, t(32) = 2.24, p = 0.032, whereas no difference between the two groups emerged when evaluating distancing prime images, t(32) = 0.029, p = 0.977 (as shown in Figure 3).


[image: Figure 3]
FIGURE 3. Mean scores for proximity (leftward panel) and distancing (rightward panel) prime images from participants showing the inverted and standard APE. Scores range from 1 (definitely positive) to 5 (definitely negative).






DISCUSSION

The COVID-19 pandemic forced us to reduce interpersonal proximity to avoid spreading the contagion. The present study tested people's current evaluation of social proximity by using a picture-word evaluative APP.

Results showed that people who rated images of interpersonal proximity as positive were also facilitated in recognizing words as positive in meaning when these were preceded by proximity rather than distancing images. Conversely, people who rated the prime images of social proximity as less positive were facilitated in recognizing words as negative in meaning when these were preceded by proximity rather than distancing images. In other words, for a large group of participants, social proximity images evoked something positive, whereas for a smaller subset they evoked something negative. Taken together, these results suggest sharp individual differences in the current assessment of social proximity and confirm the psychological roots of individual differences in the evaluation of social proximity/distancing (Xie et al., 2020; Xu and Cheng, 2021). Of course, observed individual differences may stem from a number of reasons inherent to the individuals involved in the study, such as their own perceived vulnerability to disease and their inclination toward risk perception, or their morality and adherence to social norms, and still their loneliness and need for affiliation or physical contact. However, given we did not measure any potential dispositional or situational factor that may be responsible for the observed differences in the sample, we may only speculate on the underlying sources of these differences.

Furthermore, it is worth considering that although taken from a validated dataset, the line drawings used in the current study do not carry any relevant cue in the context of the pandemic (such as wearing protective equipment or not, being infectious or not, or the interactants' social identity). This could be related to the lack of a consistent pattern across participants and the emergence of individual differences. Indeed, a large body of recent evidence suggests that contextual information (i.e., mask-wearing and social categories) and risk perception are key components in the regulation of proxemic behavior during the pandemic (e.g., Cartaud et al., 2020; Fini et al., 2021; Iachini et al., 2021; Lisi et al., 2021; Kroczek et al., 2022; Villani et al., manuscript submitted for publication). In other words, the evaluation of social proximity might have become more context-sensitive after the COVID-19 outbreak compared with the past, which might explain why we observed no unique, clear direction of the APE.

It is worth highlighting that in the follow-up questionnaire, distancing primes were evaluated as neither positive nor negative by either group of participants (standard APE and inverted APE: as shown in Figure 3, rightward panel). This result likely reflects the way we currently conceptualize distancing, that is, as neither natural nor deviant from an affective point of view (e.g., Szczurek et al., 2012).

In line with previous studies, our findings demonstrate affective priming even with this modified version of the APP, confirming that APP can be used as an implicit measure of cognitive attitudes (e.g., Tzavella et al., 2020).

Furthermore, our results suggest an automatic encoding of affective information even if it is implicit and not task-relevant as that conveyed by our prime images, thus strengthening the effect primacy hypothesis (Murphy and Zajonc, 1993; De Houwer et al., 2002; see Klauer and Musch, 2003 for a review), which assumes that the processing of affective information is prioritized over other types of information and its retrieval precedes the retrieval of descriptive or conceptual information in memory.

In conclusion, our results suggest prominent individual differences in the assessment of social proximity likely driven by the pandemic. Future studies may build on our findings and enlarge the sample size to investigate the specific underlying reasons (e.g., perceived vulnerability to disease and risk perception, morality and adherence to social norms, loneliness and need for affiliation, and physical contact) driving the observed individual differences in the assessment of social proximity in problematic circumstances.
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FOOTNOTES

1The relationship between valence (the pleasantness of a stimulus) and dominance (the degree of control exerted by a stimulus) is linear (i.e., words with a positive value have high dominance values, whereas words with a negative value have low dominance values). That is why the two word classes (positive/negative) show a significant difference as for dominance values (Warriner et al., 2013).

2Word frequency as retrieved from Colfis (Bertinetto et al., 1995) was used.
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APPENDIX


Affective norms and psycholinguistic indexes retrieved from Montefinese et al. (2014).
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