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Abstract

During the covid-19 pandemic, increased levels of touch deprivation among individuals emerged. Elevated levels of touch deprivation are found to be related to an altered evaluation of touch. This is particularly interesting concerning touch with an affective component, frequently described as CT-optimal touch. In current research, the relation between touch deprivation and the pleasantness perception of three different touch conditions (i.e. slow, fast and static touch) is examined. Furthermore, we examined whether the pleasantness perception of touch of the receiver is different from the toucher. The expectation was that the pleasantness perception of slow and fast touch was related to touch deprivation. In addition, we expected that being the receiver of slow touch entails a higher pleasantness perception than being the toucher. The present study was conducted during two science festivals and 102 individuals participated. In line with our expectation, the pleasantness perception of slow touch was related to touch deprivation. However, in contrast to our expectation, the pleasantness perception of fast touch was not related to touch deprivation. In neither of the touch conditions, the relation between pleasantness perception of touch and touch deprivation was modulated by the participant's role (either receiver or toucher). Therefore, the relation between pleasantness perception of touch and touch deprivation is dependent upon the type of touch and either being receiver or toucher holds no difference regarding pleasantness perception of touch. Current research possibly indicates that during times of restrictions of touch, an altered evaluation of touch is related to touch deprivation and reflected into higher levels of pleasantness perception of slow touch.
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Introduction
 
Human touch entails considerable potential with beneficial effects concerning psychological factors. Hand-holding between romantic partners, for example, led to reduced painful memories of an emotional experience compared to holding a squeeze ball (Sahi et al., 2021). Besides, affectionate touching by one’s romantic partner reduced subjective evaluation of pain (Von Mohr et al., 2018). Next to pain reduction, Sumioka et al. (2013) showed that in comparison to a conversation with a remote partner, hugging resulted in a reduction of stress shown by a decrease in cortisol levels. In addition, a neurobiological review of Dagnino-Subiabre (2022) concluded that social touch was a social buffer to mitigate stress.
Since the COVID-19 pandemic is associated with stress levels among individuals such as students, the stress-relieving potential of touch might be relevant to examine (Islam, 2020). The inability to interact socially and, therefore, to engage in interpersonal touch due to health regulations results in self-reported touch deprivation (Von Mohr et al., 2021). Thus, during the pandemic, the beneficial effects of touch cannot be used in the optimal condition, generating a desire for touch in a pandemic where stress reduction might be crucial.
Related to touch deprivation, Sailer & Ackerley (2019) revealed that low exposure to touch was associated with an altered evaluation of touch compared to high exposure to touch. However, it must be taken into account that 2019 was a completely different period with regard to touch. We currently live in a society where severe touch restrictions had/have the upper hand. Therefore is the cause of general touch deprivation, namely obligatory abstinence of touch, different than in 2019. The current study was conducted in October 2021, when in the Netherlands restrictions with respect to social distancing had been lifted for the first time.   This enabled us to examine how participants would evaluate physical interactions after a prolonged period of restrictions with respect to physical interactions. Moreover, this allowed us to specifically investigate whether touch deprivation would influence the pleasantness perception of touch. Thus, the current study aims to examine whether touch deprivation is associated with pleasantness perception of touch after social distancing restrictions have been lifted for the first time. 
Social touch is a non-verbal behaviour that generally is utilised to project intentions, build a social bond and reduce stress (Saarinen et al., 2021). In the current experiment, we will focus on two types of social touch, namely static touch and slow touch. Static touch involves touching without moving and resembles hand-holding, which has been shown to have beneficial effects (Goldstein et al., 2018; Graff et al., 2019). However, it remains unclear whether individuals perceive static touch as particularly pleasant. Slow touch, on the other hand, is often described as CT-optimal touch, because of the stimulation of unmyelinated C tactile (CT) afferents that respond to light touch (Olausson et al., 2002). These CT fibres, located in hairy skin, project to and activate the insula, with significant affective characteristics (Gazolla et al., 2012). These afferents also project to the somatosensory cortex, used for discrimination of touch, but inhibit it. The optimal velocity is stroking between 1 cm/s to 10 cm/s, with a pleasure peak at 3 cm/s. This type of touch is perceived as affective since it is evaluated as more pleasant than other types of touch (Pawling et al., 2017). A less pleasant evaluated type of touch is fast touch, which is frequently used as a control condition in studies involving slow touch (Field, 2019). Fast touch refers to stroking at an increased velocity, usually around 30 cm/s. Contrary to social touch, fast touch is frequently not categorised as a tool to communicate affection through touch (McGlone et al., 2014). Fast touch merely plays a general discriminative role linked to motor control. To illustrate, fast touching could rapidly trigger action through the reflex arc due to rapid central processing. This type of touch is perceived as less pleasant, because of the absence of activation of CT-fibres (McGlone et al., 2014). Thus, in the current study fast touch is used as a control condition compared to social touch, since this type of touch entails a primary function of discrimination compared to social communication.
During the COVID-19 pandemic, individuals reported touch deprivation due to a lack of social interactions, including the inability to experience social touch (Von Mohr et al., 2021). Following this, recent work by Meijer et al. (2021) showed that individuals did not only crave touch during the pandemic but that the amount of longing for touch was also related to the pleasantness perception of observational touch. The current research extends this experiment by adding a physical touch paradigm in the experiment by letting individuals touch each other in three ways: static, slow and fast touch. Therefore comparing the perceived pleasantness of actual physical touch of the three touch conditions. Afterwards, the pleasantness of either giving or receiving that touch is evaluated. 
Based on the possible relationship between touch deprivation and the pleasantness of touch(ing) found in the study of Meijer et al. (2021), the central question in the current research is: What is the relation between touch deprivation and the level of pleasantness perception of touch? Following this, two sub-questions can be formulated: Is the relation between touch deprivation and touch perception modulated by the participant’s role in the experiment, i.e. giving or receiving touch?  Is the relation between touch deprivation and pleasantness perception of touch dependent upon the type of touch (i.e. slow vs static vs fast)?
Touch deprivation and pleasantness perception. We hypothesise that there is a positive relationship between touch deprivation and pleasantness ratings of slow and fast touch. This means that higher levels of touch deprivation are expected to be related to higher  pleasantness ratings for these two touch conditions. The recent research from Meijer et al. (2021) found that a higher pleasantness perception of both slow and fast touch observation was associated with higher levels of touch deprivation. This is in contrast to the study of Sailer & Ackerley (2019), which showed that individuals with low exposure to touch rated touch as less pleasant than individuals with high exposure to touch. However, the sample consisted of participants that were recruited for their existing general touch deprivation and before social restrictions were imposed. Therefore, it remains unknown whether the negative relation between touch deprivation and pleasantness perception of touch could be generalised to a community sample during restrictions of touch. The results of Meijer et al. (2021) would imply that this is not the case, since their study revealed that the observation of touch was rated more pleasant among individuals with higher levels of touch deprivation. Despite the use of touch observation in the study of Meijer et al. (2021), the current study expects to extend these results to physical touch. Particularly since the study of Meijer et al. (2021) was conducted in a similar period with touch restrictions as the current study. Moreover, the observation of CT-optimal touch activates corresponding brain areas as during actual physical CT-optimal touch (Lee Masson et al., 2018). 
A possible mechanism why touch deprivation might be related to the perception of the pleasantness of (CT-optimal) touch, is through contextual and social factors (Cascio et al., 2019; McGlone et al., 2014). Top-down mechanisms such as the individual’s expectation of whether a touch results in positive or negative feelings, alter the affective evaluation of touch. Concerning a contextual factor, the restriction of social activity could elevate the craving for touch which may result in a higher evaluation of being touched (Meijer et al., 2021). Moreover, Gordon et al. (2013) showed that CT-targeted touch is related to the activation of several connections between brain structures involved in reward and social cognition. This was in contrast to non-CT-targeted touch, which did not recruit these neural networks as broadly. These findings were supported in a meta-analysis by Morrison (2016), which implies an overlap between the processing of CT-optimal touch and neural circuits of affiliative reward (Cascio et al., 2019). Therefore, slow touch facilitates coding the social relevance of stimuli and adding rewarding value to social interactions. Since the current study examines a sample just after restrictions of social interactions, higher levels of touch deprivation are potentially associated with higher motivation for social reward and therefore increased pleasantness levels of touch. The mere anticipation of hedonic feelings could be motivated by a significant desire for physical touch (Ebisch et al., 2014a). This corresponds to the expectation that even without the involvement of CT-optimal touch, participants with higher levels of touch deprivation evaluate touch in similar pleasantness ratings (Meijer et al., 2021). Therefore, the current study hypothesises that touch deprivation is positively correlated to the level of pleasantness perception of slow and fast touch.
Evidently, Meijer et al. (2021) examined the differences between slow touch and fast touch. However, within social touch, the action of slow touch is not the only method to convey social information through touch (Cascio et al., 2019). Another type of social touch, namely static touch, will be investigated in the current study. CT-afferents are located in hairy skin, but pleasant social touch is not limited to these skin sites. Lee Masson & Op de Beeck (2018) created a database where several types of social touch are differentiated, including touches on glabrous skin sites. For instance, hand-holding plays a role of social relevance in comparison with touching an inanimate object (Ebish et al., 2014b). Thus, significant hedonic experiences are not exclusively the consequence of slow touch but also a result of certain types of static touch. Nevertheless, the pleasantness perception of static touch appears to be significantly lower than touch with CT-fibres activation (Walker et al., 2017). But several studies show evident effects of forms of static touch on benefits regarding affect and stress resilience (Goldstein et al., 2018; Graff et al., 2019). Additionally, hand-holding is preferred over CT-optimal touch for acute emotion regulation in emotionally intense situations (Sened, & Shamay-Tsoory, 2021). Therefore, although previous studies have shown that activation of CT-afferents is important for affective evaluation of touch, static touch could also provide rewarding value and therefore evoke a pleasant perception. Even though these ways of touching do not activate CT-fibres, individuals might crave this way of touching because this behaviour is rewarded (Morrison, 2016). But how static touch relates to touch deprivation remains relatively unknown. Therefore, whether static touch is related to touch deprivation will be investigated in an explorative way. Consequently, whether static touch differs from slow and fast touch in relation to touch deprivation will be analysed.
Toucher or target. Another aspect of touch interactions that has not been frequently examined is whether the pleasantness perception of touch differs for the toucher and the receiver. We hypothesise that the role of the participant, either ‘toucher’or ‘target’, is a significant predictor of pleasantness perception of slow touch. In this respect, it indicates that receiving slow touch would be more pleasant than giving slow touch. Since CT-afferents are absent in the glabrous skin of the palm, stroking would be less pleasant than receiving touch (Liljencrantz, & Olausson, 2014). Besides, a movement that is carried out by oneself is habitually correctly anticipated beforehand and therefore less pleasant in sensation (Blakemore et al., 2000).  This is in accordance with the study of Triscoli et al. (2017), which revealed that although giving slow touch was perceived as pleasant, the pleasantness perception of receiving slow touch was significantly higher. Therefore current study hypothesises that concerning slow touch, being the target of slow touch has a higher pleasantness perception than being the toucher.
In contrast to slow touch, relatively unknown is the perceived pleasantness of static and fast touch. Schirmer et al. (2021) emphasised that different types of touch are complex processes which serve different interpersonal functions. Holding hands, for example, could be a social goal of the toucher to strengthen the bond with the receiver. Therefore relating to pursuing rewarding value in social interactions, with beneficial effects for the toucher. It is imminent that static touch and fast touch serve certain social goals in daily life, which could imply a pleasant perception. The current experiment extends the study on slow touch of Triscoli et al. (2017), by asking about the perceived pleasantness of the toucher and target of three touch conditions, adding fast and static touch. In contrast to the clear expectation for slow touch, we were unable to pose clear hypotheses for static touch and fast touch due to the scarcity of relevant studies. Therefore, the current study will explore systematically whether pleasantness perception depends on giving or receiving (slow,) fast and static touch in order to disentangle these relational processes.
In conclusion, for the first time during the pandemic, we investigate whether the pleasantness perception of slow, fast and static touch is related to touch deprivation.  Subsequently, the current study examines whether the possible relation between pleasantness perception and touch deprivation is different for the three touch conditions. Finally, extending existing literature, the current research investigates whether the role of toucher or target differs in the pleasantness perception.





Methods
 
Participants
Participants were recruited by a convenience sample during two science festivals in October 2021. During these festivals, sixty couples completed the current experiment (n = 120). Before executing statistical tests, several exclusion criteria had to be reviewed. Participants in a duo who filled in the same role (both receivers or targets) at the end of the experiment were excluded from the analysis (n = 4).  Furthermore, participants who consumed more than two glasses of alcohol or any drugs before participating in the experiment were excluded (n = 14). Since this question was asked beforehand to both participants of the duo, we could not track who drank above the alcohol limit. Therefore both participants were excluded from the dataset. As a consequence, the definitive dataset consisted of 102 participants. Participants were aged between 5-74 years (M = 29.44, SD = 15.91), and the sample consisted predominantly of females (n =  61). Pairs with different relations (e.g. parent-child, colleague-colleague, partner-partner) were recruited. Approximately half of the sample conducted the experiment with their parent/child (n = 58). Concerning habitual status, the major part of the participants lived with their partner or family (n = 82). A complete overview of the demographic data is given in Table 1. 
 Every participant signed an informed consent form in accordance with the Utrecht University guidelines at the beginning of the experiment. Participation was voluntary, and participants were free to stop on any occasion without giving an explanation. The study followed ethical procedures and was not regarded to be harmful. The research protocol was approved by the Faculty Ethics Review Board of the Faculty of Social Sciences.
 
 
Table 1
Demographic data of the sample population
	Variables
	N
	%

	Gender
	
	

	Female
	61
	59.8

	Male
	39
	38.2

	Non-binary
	1
	1.0

	Rather not say
	1
	1.0

	
	
	

	Relation
	
	

	Parent-child
	58
	56.9

	Friend-friend
	24
	23.5

	Partner-partner
	12
	11.8

	Colleague-colleague
	6
	5.9

	Relative-relative
	2
	2.0

	
	
	

	Habitual status
	
	

	With partner and/or children
	47
	46.1

	With parents and/or other family
	35
	34.3

	With roommates
	12
	11.8

	Alone
	8
	7.8


 
Procedure
The experiment was fully run in Qualtrics. Before starting the experiment, participants were given global information about the current research via informed consent. They were informed that all data will be used for research purposes only and that the data will always remain anonymous. Next, the participants were told that they were allowed to quit the experiment at any time and they were asked for consent. Additionally, participants filled out a form concerning demographic information (age, gender, habitual status, handedness, possible arm condition). After completing the form, the participants were instructed by clear and understandable instruction videos. The participants were instructed to decide which role to fulfil, either the target or toucher. When participating with a parent, the child was asked to be the target. The receiver was instructed to Afterwards, the toucher had to touch the target on the arm in three different ways: slow, fast and static for thirty seconds. The velocities of touching were respectively 3 cm/s, 30 cm/s and 0 cm/s. During the touch, the eyes of the participants had to remain open. The order of touch conditions was randomised. Before each touch condition, the participants performed a practice round with the instruction video of the touch still present. The instruction video was no longer present during the actual experiment, and a timer counting down from thirty to zero was visible. The toucher was instructed to touch in the corresponding condition until the time was over. The pairs were seated next to each other and touching was only allowed when they were instructed to do so. After each touch condition, the target and toucher were asked how they experienced it using one question. The other person was not allowed to look while answering this question: What did you think about touching/being touched in this way? In the end, participants had to fill in a short questionnaire about how touch-deprived they felt. The total duration of the experiment was approximately 10-15 minutes. 

Materials
Pleasantness perception of touch. During the experiment, the toucher had to touch the target in three different ways on the arm: slow, fast and static. Slow touch involved touching the target at a velocity of approximately three centimetres per second (cm/s), whereas fast touch concerned stroking at a velocity of around thirty cm/s. The toucher was instructed to begin touching over the entire length of the upside of the forearm, beginning at the elbow and ending at the wrist (Figure 1, 2). Furthermore, in the static touch condition, the toucher had to place their hand on the upside and the middle of the forearm of the target without moving (Figure 3). The level of pleasantness for each way of touch(ing) was assessed by two questions to the receiver and toucher. After completing each touch condition, participants evaluated the touch they received/gave on a visual analogue scale (VAS) ranging from 0 (not pleasant at all) to 100 (extremely pleasant). Higher scores indicated a more pleasant perception of the touch. 
Touch deprivation. The level of touch deprivation was assessed with two self-report questions in which participants indicated on a VAS scale how they felt with respect to receiving touch (0 = not at all craving, 100 = extreme craving) and giving touch (0 = not at all craving, 100 = extreme craving). The first statement the participants were asked to react to was: During the past week I would have liked to be touched by others less frequently (0) to more frequently (100). And the second statement the participants were asked to react to was: During the past week I would have liked to touch others less frequently (0) to more frequently (100). The mean of these two evaluations of statements per participant was calculated and used as a measure of touch deprivation, with higher scores being indicative of higher levels of touch deprivation. Concerning the internal consistency, both questions were reliable in measuring touch deprivation (two questions; ⍺ = .816).
 
Figure 1, 2
Slow & fast touch condition, beginning until end
[image: ][image: ]
 Figure 3
Static condition
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Data analysis
After the data was acquired, IBM SPSS Statistics 26 was used to further analyse the data Three multiple linear regression analyses were performed to test the hypotheses. This type of analysis was chosen because it not only shows the direction and strength of a relationship but also allows making predictions in individual cases about the dependent variable based on the value of the independent variable. This information is valuable in current research due to the interest in the predictive value of touch deprivation on the pleasantness of touch. It also provides insight into the explained variance of the model, which can be used for estimating the contribution of touch deprivation and the role of the participant on the pleasantness of the different ways of being touched. The assumptions for performing a linear regression such as homoscedasticity, linearity, absence of multicollinearity, and normality were examined and met before performing the analyses. All statistical tests performed in this study are based on the Null Hypothesis Significance Testing (NHST) design.  Due to simultaneous analyses on the same dataset, a conservative alpha limit value is advised to reduce the possibility of a Type I error (Shaffer, 1995). This reflects an incorrect decision to reject the null hypothesis. Therefore the Bonferroni correction is applied and the alpha limit value of p = .017 is used.
In the first analysis, the relation between slow touch and touch deprivation was examined. This analysis investigated whether to reject or accept the hypothesis that slow touch and touch deprivation were related to each other. In the second analysis, the relation between fast touch and touch deprivation was investigated. With this analysis, the hypothesis of whether fast touch and touch deprivation are related was tested. And in the third analysis, the relation between static touch and touch deprivation was explored. The dependent variables were the pleasantness ratings of the different touch conditions (slow touch, static touch and fast touch) and the independent variable was the mean of the two different touch deprivation questions. In the case of the sub-question concerning the relationship between the role of the participant and pleasantness perception, the role of the participant was added to the linear regression analyses. Therefore we could examine our hypothesis that receiving slow touch is significantly more pleasant than giving slow touch. Whether it is more pleasant to receive or give fast and static touch, was examined in an explorative way. The dependent variables were the pleasantness ratings of the different touch conditions, and the independent variable was the role of the participant (1: target; 2: toucher). Thus three multiple regression analyses were performed, with touch deprivation and the role of the participant as independent variables and the different touch(ing) conditions as dependent variables.



Results

To analyse the relation of touch deprivation and the role of the participant on touch perception, three multiple linear regressions were conducted. All assumptions for performing these analyses; homoscedasticity, linearity, absence of multicollinearity, and normality, were met. The mean pleasantness levels per touch condition are shown in Table 2.

Table 2
Mean pleasantness ratings for role participant per touch condition
	Role participant
	Slow touch
M (SD)
	Fast touch
M (SD)
	Static touch
M (SD)

	Toucher
	64.22 (23.73)
	53.76 (23.58)
	61.57 (22.17)

	Target
	69.88 (24.74)
	57.16 (26.57)
	66.08 (21.43)

	Total
	67.05 (24.29)
	55.46 (25.05)
	63.82 (21.81)


 
First of all, the linear regression model predicting the pleasantness perception of slow touch using the mean of touch deprivation levels per participant was statistically significant, R2 = .08, F(1, 90) = 7.89, p = .006 (see Table 3). In the model, 8.1% of the variance in the evaluation of slow touch was explained by touch deprivation. Therefore, the analysis revealed that touch deprivation is a significant predictor of the pleasantness of slow touch,  β = .28, p = .006. This indicates that high levels of touch deprivation relate to high levels of the pleasantness of slow touch. However, adding the role of the participant to the analysis revealed an absence of a significant relation with the pleasantness of slow touch,  β = -.13, p = .204. Adding the role of the participant was not significant in the multiple regression model (ΔR2 = .02). Therefore it can be concluded that touch deprivation is a significant predictor of the pleasantness of slow touch, whereas whether being toucher or target is not significant. We hypothesised that touch deprivation was a significant predictor of pleasantness of slow touch. This indicates that in this experiment there is no difference of pleasantness levels of slow touch between either toucher or target. The positive relation between touch deprivation and the evaluation of slow touch is as expected; the hypothesis can be accepted. But the absence of a significant relationship between the role of the participant and the evaluation of slow touch is not as expected; the hypothesis can be rejected.
Secondly, the regression model predicting the pleasantness perception of fast touch using touch deprivation was not significant, R2 < .01, F(1, 90) = 0.03, p = .862. Adding the role of the participant was negligible for the significance of the model (ΔR2 < .01) Both of the variables were not statistically significant in predicting the evaluation of fast touch (see Table 3). As a consequence, it can be concluded that the role of the participant and touch deprivation are not significantly related to the pleasantness perception of fast touch. This is not as expected concerning touch deprivation; the hypothesis can be rejected. In the case of the role of the participant, we exploratively analysed the possible relation with pleasantness perception of fast touch.
Finally, the regression model predicting the pleasantness perception of static touch using touch deprivation was not significant, R2 = .04, F(1, 90) = 3.96, p = .050. Adding the role of the participant to the analysis revealed that there was no significant relation with the pleasantness perception of static touch (see Table 3). Therefore, in this experiment, neither of the two variables hold a significant relationship with the perception of static touch. In both cases, we exploratively analysed the possible relation with pleasantness perception of static touch.
All in all, our results show a significant relation between touch deprivation and slow touch perception, but not with fast and static touch. Concerning the role of the participant, none of the possible relations with pleasantness perception was significant.
 
Table 3
Linear regression analysis of touch deprivation and role of participant on touch perception
	 
	 
	b
	SE B
	β
	p

	Step 1
	 
	 
	 
	 
	 

	Slow touch
	Constant
	44.40
	8.30
	 
	.001

	 
	Touch deprivation
	.37
	.13
	.28
	.006*

	Fast touch
	Constant
	52.33
	8.80
	 
	.001

	 
	Touch deprivation
	.02
	.14
	.02
	.862

	Static touch
	Constant
	48.21
	7.56
	 
	.001

	 
	Touch deprivation
	.24
	.12
	.21
	.050

	Step 2
	 
	 
	 
	 
	 

	Slow touch
	Constant
	54.18
	11.26
	 
	.001

	 
	Touch deprivation
	.36
	.13
	.28
	.007*

	 
	Role participant
	-6.26
	4.89
	-.13
	.204

	Fast touch
	Constant
	54.21
	12.04
	 
	.001

	 
	Touch deprivation
	.02
	.14
	.02
	.870

	 
	Role participant
	-1.21
	5.23
	-.02
	.818

	Static touch
	Constant
	54.38
	10.30
	 
	.001

	 
	Touch deprivation
	.23
	.12
	.20
	.054

	 
	Role participant
	-3.95
	4.47
	-.09
	.380


 
Note. *p < .0167
Note. Step 1; R2 = .08 (slow touch), R2 < .01 (fast  touch), R2 = .04 (static  touch)
Note. Step 2; ΔR2 = .02 (slow touch), ΔR2 < .01 (fast  touch), ΔR2 = .01 (static touch)


 


Discussion
 
As a result of a decrease in social interactions due to health regulations during the COVID-19 pandemic, the inability to engage in interpersonal touch was limited which could evoke touch deprivation among individuals (Von Mohr et al., 2021). Since touch deprivation was related to a different evaluation of touch before the pandemic, the current study investigated whether this relation remains consistent after social distancing restrictions were lifted for the first time (Sailer & Ackerley, 2019). Previous work of Meijer et al. (2021) implies this altered evaluation during the pandemic is reflected in the association between a higher pleasantness perception of observational touch and higher touch deprivation. Following this, the current study made the translation from the observation of touch perception in Meijer et al. (2021) to physical touch perception and investigated whether the findings of  Sailer & Ackerley (2019) could be validated in a community sample. Therefore, the focus of the current study was to examine whether and how pleasantness perception of three different touch conditions (i.e. slow, fast and static touch) is related to touch deprivation. Finally, in addition to the touch evaluation of the receiver, we examined the pleasantness perception of touch of the toucher as well. 
Firstly, the hypothesis entailed that there is a positive relationship between pleasantness perception of slow and fast touch and on the other hand touch deprivation. This indicates the higher pleasantness ratings of slow and fast touch, the higher reported levels of touch deprivation. In line with our expectations, the current study showed a positive relationship between the evaluation of slow touch and levels of deprivation of touch. However, in contrast to our expectation, the current study did not find an association between the evaluation of fast touch and higher levels of deprivation of touch. Secondly, we exploratory analysed the possible relation between the pleasantness perception of static touch and touch deprivation. In the current study, no significant relationship was found between the reported pleasantness perception of static touch and levels of touch deprivation. In short, in the current experiment, the relation between pleasantness perception and touch deprivation is dependent upon the type of touch since slow touch was significantly related to touch deprivation, while fast and static touch was not. Concerning the interaction between participants in a duo, the relation between pleasantness perception and touch deprivation was not modulated by the participant's role (either toucher or target). In neither of the touch conditions (slow, fast and static) was the role of the participant a significant predictor for the pleasantness perception of touch. In the case of slow touch, this was not according to our expectation which found a difference in pleasantness perception between the ‘receiving’ side and ‘giving’ side. Regarding fast and static touch, the current study is a tool to systematically explore whether the evaluation of touch is dependent on being the target or giver of the specific types of touch. Therefore, the current study found that either being a receiver or a toucher holds no difference in terms of pleasantness perception of touch.
Apparently, activation of CT-fibres might be crucial in the relation between touch deprivation and pleasantness perception while receiving touch in the current study. This finding supports the concept of the affective characteristics of CT-optimal touch since higher levels of touch deprivation only were related to the ‘pleasant’ type of slow touch (Pawling et al., 2017; Gazolla et al., 2012). However, the current study only partially validates the study of Meijer et al. (2021), since they found that fast touch was related to touch deprivation as well. This could be explained by the fact that the current study used perceived pleasantness of actual physical touch in contrast to observed touch in Meijer et al. (2021). Although Lee Masson et al. (2018) revealed that during touch observation similar brain areas are activated as during actual physical touch, they used the observation of stroking inanimate objects as the non-social touch condition. This might may not generalise to the observation of stroking a human arm in the study of Meijer et al. (2021). Therefore, it is possible that the pleasantness perception of touch observation and actual physical touch is not similar. Thus, the relationship between touch deprivation and the perception of fast touch could be influenced by it.
Concerning the pleasantness perception of static touch, the results of the current study imply that there is no association with touch deprivation. Lee Masson & Op de Beeck (2018) showed that a variety of forms of static touch relate to feelings of positive valence. However, whether laying a hand on someone’s arm for thirty seconds evokes positive hedonic feelings is uncertain. Due to a scarcity of investigation into the pleasantness perception and social context of static touch, this form of static touch may not generalise to a form of touch that is evaluated as affective. This could influence our findings since the current study assumed that the pleasantness perception of static touch was related to types of social touch such as a handshake or a hug. Possible future research could focus on the comparison of the pleasantness perception of several types of static touch to differentiate which types are evaluated as positive.
The evaluation of slow touch serves as an example that the pleasantness perception of touch is likely to partially depend on bottom-up factors such as the activation of CT-afferents (McGlone et al., 2014). However, interpreting touch in a social context in terms of pleasantness also depends on top-down processes and contextual factors, such as the intent of the toucher to deliver tactile stimulation (Cascio et al., 2019). Furthermore, a problematic parental bond and disorganised attachment during infancy influence the pleasantness perception of CT-optimal and non-CT touch (Spitoni et al., 2020). In early development, the absence of nurturing tactile stimulation is associated with reduced sensitivity to the social relevance of C-tactile stimulation (Devine et al., 2020). Additionally, individuals with an insecure attachment are less likely to discriminate between CT-optimal and non-CT optimal touch (Krahé et al., 2016). Thus, it is possible that the sample of the current study exists of an overrepresentation of individuals with secure attachment styles since the relation between touch deprivation and the pleasantness perception of touch is dependent upon the type of touch. This could imply that participants were able to adequately discriminate between CT-optimal and non-CT optimal touch. Moreover, actively participating in the current study could indicate a sample of individuals with secure attachment styles since an avoidant attachment style, for example, is related to a low longing for touch (Von Mohr et al., 2021). Future research could focus on the link between touch perception and touch deprivation in relation to attachment styles.
Besides the possible influence of contextual factors on touch perception, the level of the deprivation of touch could be influenced by external factors as well. In a pre-covid-19 study, touch deprivation was found to be more problematic among younger individuals (Gupta & Begin-Dyck, 2021). Therefore, a possible relationship between higher levels of touch deprivation and younger age groups could moderate the relation between touch perception and deprivation. Furthermore, there is a possible correlation between touch deprivation and habitual status. Field et al. (2020a) found that touch deprivation was more prevalent in individuals living alone. In addition to age, these demographic data could possibly moderate the relation between touch perception and touch deprivation. Following this, it might be interesting for further research to take into account habitual status and age as covariate factors, possibly modulating the link with pleasantness perception.
Considering the interaction between toucher and target, the current study carefully concludes that the tactile stimulation of receiving touch and ‘giving’ touch is perceived as equally pleasant across slow, fast and static touch. This is a remarkable finding, since touching another individual with the glabrous skin of the palm does not activate CT-afferents and usually is not related to an equal evaluation of touch including activation of CT fibres (Liljencrantz, & Olausson, 2014). Nevertheless, several studies support that touching is rated as pleasant in a similar way as receiving touch. Merely CT-optimal touch is often described as the condition in order to evaluate tactile stimulation as pleasant (McGlone, et al., 2014). But activation of CT afferents is an element of a broader social communication model including the signal (intent of the touch), the target, the toucher and the dynamic interaction between the two actors (Fairhurst et al., 2022). Behind the transaction of touch, the expected feedback of the receiver is a possible motivation to touch another individual with affective intent. This could facilitate a dominant feeling of social support and togetherness (Field, 2010). Going a step further than Fairhuist et al. (2022), Schirmer et al. (2022) proposed that the CT-system is merely a tool within social touch, in order to indirectly obtain personal gain and therefore rewarding value. This benefits the receiver as the toucher and increases positive hedonic feelings. An accurate example is the decrease of distress in comforting touch in both agents regulated by a feedback loop (Shamay-Tsoory & Eisenberger, 2021). In relation to the current study and concerning slow touch, Gentsch et al. (2015) showed that stroking the arm of the target is evaluated as pleasant not only by the receiver but also by the toucher. This is in conformity with Löken et al. (2011), who found that CT-optimal touch on the glabrous skin of the palm in absence of CT-fibres was evaluated as equally pleasant as on hairy skin. Therefore, the finding of the current study that toucher and target perceive slow, static and fast touch as equally pleasant could be explained by a social communication model as a tool to obtain personal benefits.
However, general alternative explanations/limitations of the current study could be suggested to account for the observed effects. In the current study, only two questions were used to measure the variable of touch deprivation and one for touch perception. Yet measuring the desire for touch is a complex topic, since self-report measures entail many elements of subjective touch perception and confounds (Beßler et al., 2020). Therefore it is desirable to use a more integrative method to measure both touch perception and deprivation. For instance, to substitute the two questions for touch deprivation, the ‘Longing for Interpersonal Touch Picture Questionnaire’ could be used (Beßler et al., 2020). Besides, to enhance the criterion validity of pleasantness perception, physiological measures such as heart-rate variability could be used as measurements (Van Puyvelde et al., 2019). Furthermore, for years it has been known that alcohol increases affect even after a minimal dose (Mayfield, 1968). Although the current study excluded participants who consumed more than two glasses of alcohol, it is possible that individuals who consumed any alcohol overestimated their affective state. Therefore, the pleasantness perception of touch in the alcohol drinkers could be skewed to the extremely pleasant side and thus influencing the reported levels of this variable.
Moving from a physiological explanation to a relational explanation, since the nature of the relationship between the target and the toucher influences how the type of touch is perceived (Cascio et al., 2019; Gazzola et al., 2012). Hand-holding with a romantic partner led to pain reduction (Goldstein et al., 2018). Apparently, the pleasantness perception is dependent on the shared reciprocal relationship with one another. Even the velocity and used pressure of stroking are significantly lower when touching someone in a close relationship compared to a more distant person (Sorokowska et al., 2021; Bailenson & Yee, 2008). A suggestion for possible future research would therefore be to take into account the relationship between the toucher and target, to control for relational processes.
In conclusion, the current study shows a clear association between touch deprivation and pleasantness perception of slow touch but not with fast and static touch. This may demonstrate individuals with higher levels of touch deprivation only evaluate touch with activation of CT-afferents as affective as opposed to non-CT optimal touch. Although Sailer & Ackerley (2019) found that increased touch deprivation was related to low pleasantness ratings of touch, the current study may indicate that touch deprivation due to the social restrictions during COVID-19 relates differently to pleasantness perception of touch than in individuals who experience low exposure of touch in daily life without social restrictions. Furthermore, no particular differences were found between the pleasantness perception of receiving or giving touch. Therefore in comparison to fast and static touch, slow touch might be rather beneficial to current society after a period of inability to engage in interpersonal touch, since it is perceived as particularly pleasant when being touch-deprived. With respect to human touch, CT-optimal touch might be a useful tool when optimal circumstances are not available such as in a pandemic.
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