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Abstract

:

Exposure to natural green environments, whether through visual media or in person, can bring numerous benefits to physical and mental health. Given the restorative effects that natural forest environments have on the human mind, it is plausible to assume that these effects can also extend to cognitive processes, such as cognitive control, which are fundamental to higher-level cognitive function. In this study, we investigated whether viewing videos of urban or forest environments would have an impact on inhibitory control and attention in people with or without a past COVID-19 infection. To investigate the impact of virtual natural and urban videos on cognitive performance, 45 participants were recruited, and the exposure to forest vs. urban videos was assessed on a Go/No-Go task and an Attentional Network Test. The data showed that in both groups, exposure to the forest videos improved the inhibitory component. The results are discussed in the context of the well-established evidence of the beneficial effects of green environments.
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1. Introduction


A growing number of studies have highlighted the significant impact of a natural environment, particularly forestry, on people’s psychophysical well-being. As a matter of fact, forest exposure is associated with beneficial effects at both the physiological [1,2,3,4] and psychological levels [5,6,7,8].



In particular, the effects of being immersed in a natural environment on stress mitigation, anxiety, depression, mood, exhaustion disorder and quality of life [9,10,11,12,13,14] are now well assessed.



The effectiveness of forest therapy is now a consolidated fact; studies are increasingly oriented towards clarifying, for example, the extent to which natural elements are associated with reducing stress and improving immune function [15].



The positivity of natural exposure is so effective that it seems to be extended even to more challenging environments, such as urban green spaces, reporting beneficial effects on users’ physical and mental health [16]. Therefore, greenery exposure seems to be highly effective, even if embedded in demanding settings and presented on a small scale.



Because of the apparent translatability of the natural positive effect, another aspect of growing interest is the type of greenery exposure, focusing on real vs. virtual. Virtual reality experiments are designed on the assumption that if there are health effects from natural exposition, then the same health benefits could be obtained from simulated forest immersion. This would be a way to provide therapy to patients who cannot use green spaces due to impaired walking or frailty caused by chronic disease. A growing interest, therefore, is focusing on the design of study protocols for simulated forest immersions [17]. Thus, alongside the significant results obtained in real forest contexts, the beneficial action on mind-body balance has also been obtained through virtual exposure to natural green environments [18,19,20,21]. Results were achieved with different degrees of immersivity, from VR protocols [22,23,24] to purely media (video or images) contents [25,26]. For example, in a previous study, virtual exposure to forest environments was shown to be effective in reducing perceived anxiety levels compared to urban videos [27].



In the face of an ever-increasing number of studies that have focused on the effects of greenery on the psychological/emotional dimension, only scarce literature has been dedicated to cognitive factors. Those few studies concern, especially, attention and memory. For example, Shin et al. [28] explored how interaction with forest and urban areas can affect performance in attention tasks among university students. The authors documented a significant improvement in performance when participants walked through the forest but not when they walked in urban areas. It should be noted there are no studies that have explored a possible effect of virtual forest immersion on cognitive control. Thus, although it is known that the emotional dimension (anxiety, depression, etc.) benefits from exposure to the real and virtual forest, we still do not know the impact that a simulated immersion could have on the cognitive component that sustains our oriented behavior.



On the basis of what is present in the literature, we have reason to believe that if contact with the forest has a beneficial and restorative action on the human mind, the impact could also be observed for cognitive control, a higher-order process involving subprocesses such as attention, memory and executive functions. This process coordinates thought and action in a flexible and adaptive way, allowing individuals to face the demands of the external environment in accordance with their personal goals [29]. Among the various processes involved in the subject’s adaptation to the environment, the inhibition process plays a crucial role in suppressing inappropriate responses to the context. An impairment or lack of inhibition is likely to underlie disorders such as impulsivity, addiction and neurological and psychiatric conditions [30,31,32,33,34,35].



Starting from these premises, the aim of this work was to investigate (i) whether exposure to forest environments through video presentation can have an impact on cognitive control, focusing particularly on the inhibitory components, and (ii) whether this effect might depend on having contracted COVID-19, in view of the fact that the virus has impacted the cognitive system. In particular, it has been reported an alteration of inhibitory control after this condition (e.g., [36,37]). Moreover, the possible beneficial effect of a virtual exposition to forest environments is particularly relevant, considering the highlighted feeling of deprivation from, and need for, natural spaces of various forms, such as urban green areas, due to quarantine and isolation [38].



To this end, subjects were exposed to two conditions by viewing videos of forest and urban environments. In order to investigate inhibitory control, participants performed a Go/No-Go (GNG) task. Furthermore, since inhibition is a complex cognitive process that includes an attentive component, a second experiment was conducted to better understand the weight of attention in inhibitory control as a function of virtual exposure (i.e., the video content). In this follow-up, participants were asked to perform an Attentional Network Test (ANT) in addition to a GNG task. We opted for the ANT test as it offers a comprehensive assessment of various types of attention in a single sitting (alerting, orienting and executive functioning—e.g., [39,40]). In both experiments, participants’ COVID-19 history was investigated. The effect of exposure to natural environments on cognitive control as a function of COVID-19 has been assessed. The analysis on COVID-19 (virus history vs. virus-free participants) has been run on cumulated GNG data from the first and second experiments to enhance statistical power.



Obtaining beneficial effects on the cognitive sphere conveyed by virtual naturalistic landscapes, a simple and affordable remedy, would have even more significant implications if we consider that not everyone, and not always, has real green spaces available to visit.




2. Materials and Methods of Experiment 1


2.1. Participants


Thirty healthy volunteers (22 women; M = 23.60; SD = 2.79; range = [from 21–33 y.o.]) with no history of neurological and psychiatric diseases (e.g., impulsivity disorders or ADHD) or drug abuse, with normal hearing and normal or corrected-to-normal vision, were included in the experiment. Participants were recruited from the students’ community at the University of Florence via advertisements. During the experiment, no participant dropped out. We screened the sample regarding previous contraction of the coronavirus disease (COVID-19). Out of 30 participants, 24 subjects contracted the disease at least once between 2021 and 2022. This study was performed according to the Declaration of Helsinki and was approved by the Ethical Committee of the University of Florence (No. 253, 2023). Prior to the experimental session, each subject was blind to the purpose of this study, which was carefully explained after the completion of the experiment.




2.2. Materials


2.2.1. Video


The videos used were the same as those of Zabini and colleagues [27]. In the Forest condition, the video (5.09 min) consisted of forest environments located in the Apennine Mountains (43°57′ N, 11°10′ E and 44°01′ N, 11°00′ E). Shoots included coniferous and beech trees and water streams without human presence; audio was recorded as well. In the Urban condition, the video consisted of urban environments. The video (5.10 min) consisted of an urban environment located in downtown Prato (Italy). Shots included building scenes (office, front door and window) without people.




2.2.2. GNG Task


Visual stimuli consisted of white arrows presented on a gray background at the center of a touch-screen monitor. The arrows could be oriented up or down with respect to the horizontal axis. If the arrow was pointing upwards (‘Go-Stimulus’), participants were instructed to tap on the arrow as quickly and accurately as possible. On the contrary, subjects were instructed to withhold the response if the arrow was pointing downwards (‘No-Go Stimulus’). Each ‘Go-Stimulus’ and ‘No-Go-Stimulus’ remained on the screen for 200 ms. Between an arrow and the following, a blank was presented for 1000 ms (Figure 1). Trials order was randomized. The task consisted of 100 trials overall (80% ‘Go-Stimulus’ trials, 20% ‘No-Go Stimulus’ trials). The paradigm was preceded by a short training phase of 8 trials, of which 6 were ‘Go-Stimulus’ trials, and 2 were ‘No-Go Stimulus’ trials. OpenSesame 3.2.6 Kafkaesque Koffka [41] was used for stimuli production and response recording.





2.3. Experimental Procedure


The procedure was carried out in two sessions, one week apart from each other. In each session, participants initially performed a GNG task. Subsequently, subjects were asked to watch and pay attention to either the forest or urban condition video. Finally, after the video, they were asked to perform a second run of the GNG (Figure 2). The order of video contents presentation of sessions was counterbalanced between participants. Subjects were positioned 57 cm away from the monitor.




2.4. Analysis


2.4.1. GNG Task


For each subject, behavioral performance was first quantified by the following measures: mean reaction times (RTs), percentage of correct responses in the Go condition and the number of inhibitory failures in the No-Go condition. Measures were quantified for the prevideo and postvideo runs in both ‘forest ‘and ‘urban’ conditions. To assess the video effect on cognitive processing, we compared the Δ (post −pre video) of each measure between the ‘forest’ and ‘urban’ conditions by means of a percentile bootstrap inference. Bootstrapping is a nonparametric method based on a data-driven simulation that is often applied as a substitute to standard parametric approaches as it does not rely on parametric assumptions [42,43]. The Bonferroni-corrected alpha level was set to 0.017.



Statistical analysis (two-tailed) was run using MATLAB (version 2020b; The MathWorks Inc., Natik, Mass, Portola Valley, CA, United States).






3. Results of Experiment 1


GNG Task


Table 1 provides details on behavioral performance in the Go/No-Go task during both the ’forest‘ and ’urban‘ conditions.



The percentile bootstrap analysis revealed a significantly greater reduction in commission errors (n) after viewing the ‘forest video’ compared to the ‘urban video’, with an estimated difference (forest − urban) of −2.03 (CI = [−3.4, −0.7], p = 0.003)—Figure 3. There were no other significant differences between conditions, with a nonsignificant (p > α) estimated difference of 22.7 (ms) for RTs and 1.7 (%) for Go accuracy.



In sum, viewing videos of urban or forest environments had a different impact on inhibitory control. Our results highlight a significantly greater decrease in commission errors following the viewing of the ‘forest’ compared to the ‘urban’ video. Inhibitory control seems, therefore, enhanced by the exposition of natural rather than urban scenery. This result emerges clearly. However, to disengage the inhibitory component from the attentional one, a second experiment was performed. The need to further explore the data arises from the following reasoning. Studies have reported that natural exposure is associated with the restoration of attention, improving the ability to focus on a specific task [44]. Here we found an effect of natural presentation on inhibitory control, a complex executive function that includes attention. A second experiment, hence, elucidated the role of general attention restoration versus inhibition enhancement. In this second experiment, in addition to the investigation of inhibition via the GNG task, we explicitly assessed the effect of virtual natural scenery on different aspects of the attentional network and cognitive control system using the ANT. By employing this approach, it would be feasible to evaluate the extent to which the observed enhancement in inhibitory control might be influenced by the effects of attention.



As a limitation of this first experiment, it was not possible to analyze the performance of the subjects who had contracted COVID-19 and those who had not contracted it, given the small number of COVID-free subjects.



Therefore, the second experiment also aimed to increase the number of subjects who had not contracted COVID so that performance could be compared.





4. Materials and Methods of Experiment 2


4.1. Participants


Fifteen healthy volunteers (12 women; M = 23.40; SD = 2.61; range = [from 21–30 y.o.]) with no history of neurological and psychiatric diseases (e.g., impulsivity disorders or ADHD) or drug abuse, with normal hearing and normal or corrected-to-normal vision, were included in this study. Participants were recruited from the students’ community at the University of Florence via advertisements. During the experiment, no participant dropped out. Out of 15 participants, 7 subjects contracted the disease at least once between 2021 and 2022. This study was performed according to the Declaration of Helsinki and was approved by the Ethical Committee of the University of Florence (No. 253, 2023). All participants gave their written informed consent to the procedure and the processing of personal data. Prior to the experimental session, each subject was blind to the purpose of this study, which was carefully explained after the completion of the experiment.




4.2. Materials


4.2.1. Video


The videos used were the same as Zabini and colleagues [27] used in the previous experiment. See Section 2.2.1 for description.




4.2.2. GNG Task


The GNG task corresponded exactly to the one used in the previous experiment; see Section 2.2.2 for description.




4.2.3. ANT


ANT test is the most comprehensive task to assess the different functions of attention. Namely, the alerting, orienting and executive functioning of attention—e.g., [39,40]. Visual stimuli consisted of 5 black arrows, organized in a horizontal row and presented above or below the screen center, which was pointed out by a fixation cross. The fixation cross stayed on screen throughout the entire task. Arrows could point either left or right. Participants were instructed to report the pointing direction of the central arrow out of the five as fast and accurately as possible by pressing the corresponding arrow key on the keyboard. The arrows on the side were distractors; they flanked the central one by either pointing in the same direction (‘congruent condition’) or the opposite direction (‘incongruent condition’), see Figure 4C. The timing of the arrows’ appearance was sometimes predicted by the appearance of one or two asterisks that functioned as a warning cue. Participants were informed that asterisks always preceded the arrows by 500 ms. Participants were also informed that if only one asterisk appeared, its position was also predictive of the location of the incoming arrows, creating a spatial expectation in participants. Asterisks could appear either above, below or in place of the fixation cross. There were four possible warning cue types: ‘no-cue type’ (no asterisks), ‘center-cue type’ (asterisk on top of fixation cross), ‘spatial-cue type’ (one asterisk either above or below the fixation cross) and ‘double-cue type’ (two asterisks above and below the fixation cross). Cue types are depicted in Figure 4B. The trial structure consisted of an initial fixation cross presented for a random interval between 400 and 1000 ms. The initial fixation was followed by the presentation of one of the four warning cue possibilities for 100 ms. A second fixation followed for 400 ms before the arrow targets were presented. Arrows stayed on screen for 1500 ms or until key-press. A final inter-trial fixation appeared for a conditional duration based on a defined trial time of 3500 ms (Figure 4A). Trials were 128 overall, 64 were congruent and 64 incongruent, with 32 trials per each warning cue type. The task was divided into 4 blocks of 32 trials each. There was an initial practice phase of 32 trials. The task used originated from the Centre for Research on Safe Driving (CRSD) by Docksteader and Scott (http://docksteaderluke.com, http://krssctt.com, accessed on 20 December 2021).





4.3. Experimental Procedure


The procedure corresponded to the one used in the previous experiment. Moreover, to control for attentional effects, the ANT test, after the video exposure and before the last GNG task, was finally performed.




4.4. Analysis


4.4.1. GNG Task


The same analysis as in the previous experiment was run on the GNG data; see Section 2.4.1.




4.4.2. ANT


The alerting, orienting and conflict efficiency network scores were calculated. In particular, the scores were calculated as the following differences in RTs: alerting = RT no cue—RT double cue, Orienting = RT center cue—RT spatial cue, and Conflict Efficiency = RT incongruent—RT congruent. Each network score was calculated for both ‘forest’ and ‘urban’ conditions. Each score was compared between conditions by means of a percentile bootstrap inference [42,43]. The Bonferroni-corrected alpha level was set to 0.017.




4.4.3. COVID-19 Effects


To reach an adequate number of subjects for each group, the analysis was conducted by cumulating the COVID-19-affected and COVID-19-free subjects of the first and second experiments for the GNG task. Each GNG measure (RTs, accuracy and commissions) was compared between groups by means of a percentile bootstrap inference [42,43]. The same analysis was used to evaluate the video forest effectiveness within each group by comparing the Δ (post –−pre video) of each measure between the ‘forest’ and ‘urban’ conditions. The Bonferroni-corrected alpha level was set to 0.017.



Statistical analysis (one-tailed) was run using MATLAB (version 2020b; The MathWorks Inc.) and R (version 2021.9.1.372; R Core Team, 2021).






5. Results of Experiment 2


5.1. GNG Task


Table 2 provides details on behavioral performance in the GNG task during both the ‘forest’ and ‘urban’ conditions.



There was a significantly greater reduction in commission errors with an estimated Δ (forest − urban) of −1.53 (n) for the forest, compared to the urban, condition (CI = [−2.9, −0.3], p = 0.005). All other delta variables of interest did not show any significant differences (p > α) between conditions, with an estimate of 26 (ms) for go RT and 2.04 (%) for go accuracy. We controlled by means of a t-test (Bonferroni corrected) for potential differences in cumulated GNG data (go accuracy, go RTs and commissions) between men (n = 11) and women (n = 34) and we did not find any significant differences.




5.2. ANT


No significant differences (p > α) were found for any of the network scores, with an estimate of 3.13 (ms) for the alert score, an estimate of −6.47 (ms) for the conflict score and an estimate of 1.64 (ms) for the orient score.




5.3. COVID-19 Effects


The analysis revealed a significant difference between groups for Go accuracy (see Table 3), with COVID-19-free subjects showing overall higher Go accuracy than COVID-19-affected subjects, with an estimate (COVID-19 free–affected) of 3.63% (CI = [1.3, 6.30], p = 0.001). Moreover, a trend emerged for commission errors, with COVID-19-free subjects reporting less commission than affected participants, with an estimate of −0.84 (CI = [−1.8, 0.2], p = 0.058). There was no significant effect (p > α) for RTs.



In addition, a significantly greater reduction in commission for the ‘forest video’ compared to the ‘urban video’ has been found within both groups (Figure 5). In particular, COVID-19-free participants reported a significant difference, with an estimate (forest − urban) of −1.71 (CI = [−3.3, −0.1], p = 0.015). COVID-19-affected participants reported a significant difference, with an estimate of −1.94 (CI = [−3.2, −0.7], p = 0.001). All the other measures did not show any significant differences.



In sum, there was a significantly greater decrease in commission errors after the ‘forest video’ compared to the ‘urban video’, confirming findings from experiment 1. Virtual natural environment exposure does modulate inhibitory performance in a beneficial manner. Moreover, no effect of video content was observed in the ANT for the three network measures.



Data here suggest that the virtual forest exposure effect on performance emerges differently depending on attentive and cognitive control demand requirements, with a greater result showing when inhibition is involved. This finding is addressed in the Section 6.



A comforting finding is that participants with COVID-19 benefited from forest exposure similarly to subjects COVID-19 free. In addition, in line with other studies [45,46,47], results seem to show cognitive control consequences due to the virus in selection and suppression processes involved in response inhibition [48].





6. General Discussion


The effect of exposure to virtual natural vs. urban environments on cognitive control and attention was investigated in people with and without a past COVID-19 infection. Results of the GNG task indicate enhanced inhibitory performance following the ’forest’ compared to the ’urban’ video. On the other hand, the absence of significant effects associated with the ANT task suggests the lack of a behavioral modulation of the virtual natural scenery on different attentional components.



Cognitive control is widely recognized to rely on two key components: an excitatory element and an inhibitory element. Metanalyses of neural correlates and single studies provide evidence of the vital role played by the attentional system in the excitatory component, indicating the core hub in the alertness network, whereas the inhibitory component is regulated by the inhibitory network [48,49,50,51,52,53]. In our study, we did not find any significant effect of video exposure on the attentional task. This lack of modulation on attentional aspects suggests that the effect of exposure is more consistent with purely inhibitory aspects. We, therefore, hypothesize that the effect in the GNG task could be primarily attributable to a modulation of the inhibitory network rather than the attentional component of inhibition.



The observed reduction in commission errors seems not entirely amenable to attention, that is, for instance, by improving the alerting system that may facilitate inhibitory control. Thus, the inhibitory network per se might be the trigger responsible for the observed results.



Previous studies, however, have highlighted improved attention when subjects were exposed to real forest environments [7,54,55,56,57,58]. Thus, if the impact of virtual forest exposure had the same as that of real exposure on the two cognitive processes investigated here, we would expect to see a noticeable improvement also in the attention process. However, our observations in this study indicate that the improvement in the attention networks was not significant, at least at the inhibitory level. This indicates that attentive and cognitive control task loads modulate in a different manner the degree of performance variation depending on the type of exposure (virtual vs. real). Indeed, it is well known in the literature that exposure to relaxing videos improves prosocial behavior and reduces crime rates (e.g., [59,60]). Hence, the main limitation of the current study is the absence of a relaxing control video to ascertain the origin of the outcomes derived from video exposure. Further studies will be necessary to determine how crucial the contribution of the presented video’s content is.



In further analyses, we examined whether exposure to virtual forest environments could have impacted differently inhibitory control in participants who contracted COVID-19 with respect to those who had not. It is known that COVID-19 infection can cause cognitive deficits (e.g., [61,62]), with consequences on frontal lobe functioning, specifically inhibitory control (e.g., [36,37]). These consequences encompass the executive domain, with affected individuals showing lower cognitive control compared to healthy controls up to several months after the infection [45]. Our results seem to corroborate the literature, as a worse performance in the GNG task emerged for COVID-19 participants with respect to participants who reported never having contracted the virus.



As further results, with a comforting connotation, we observed that subjects COVID-19 benefited from forest exposure as well as subjects who have not contracted the virus.



Thus, assessing whether natural exposition represents an effective tool to enhance cognitive control in individuals with a COVID-19 history is, therefore, relevant. However, further investigations could facilitate a deeper comprehension of the prospective inhibitory control deficits provoked by COVID-19 infections and offer potential mitigation techniques to alleviate the detrimental impacts encountered by convalescent patients. As shown herein, one such intervention that warrants exploration is forest therapy, either in a virtual or physical context, which has demonstrated multiple physical and psychological health benefits and may have relevance for addressing the inhibitory control impairments that COVID-19 survivors may encounter.



Findings from this study reveal, therefore, applicative implications. The beneficial effect of natural exposure could prove useful to the many conditions where inhibition is impaired. Given the virtual modality of our exposure, these results seem particularly useful in hospitalization contexts or whenever mobility is not an option. Implications might extend to realities where inhibitory control is vital, such as air traffic controllers or pilots where split-second decisions are needed. The positive influence of natural exposure should be taken into consideration while designing ergonomic contexts to maximize inhibitory performance.
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Figure 1. Trial structure of the GNG task. A blank was followed by a white arrow. Subjects were instructed to tap quickly and accurately for upwards arrows (‘Go-Stimulus’) and to withhold their response for downward arrows (‘No-Go Stimulus’). Here a ‘Go-Stimulus’ trial, followed by a ‘No-Go Stimulus’ trial, is depicted. 
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Figure 2. Experimental procedure. The upper part of the panel depicts the ‘forest condition’ while the lower part of the panel depicts the ‘urban condition’. The experimental procedure was the same in both sessions, except for the video presented. The GNG was first performed (pre-video), the video was then administered, and another run of the task was run (post-video). 
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Figure 3. (A) Bar graph of mean Δ commission errors (±SE). The green bar represents the variation in performance after the exposition to the forest video, and the grey bar represents the variation in performance after the exposition to the urban video. (B) Histogram of bootstrapped means difference between conditions (Δforest − Δurban) per commission errors. The red line represents the null value (0, i.e., absence of difference) with respect to the bootstrapped distribution. Mean estimate, 95% C.I. and p-value are shown in the graph. 
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Figure 4. (A) Trial structure of the ANT. A fixation cross (+) was presented in the center of the screen and followed by a warning cue (*). After a second fixation, target arrows were then presented and followed by the inter-trial fixation cross. (B) Warning cue types (no-cue, central-cue, double-cue, spatial-cue type) are depicted, from the left to the right part of the panel, respectively. (C) Congruent and incongruent conditions example from left to right, respectively. 
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Figure 5. Plot for mean Δcommission errors (±SE) between urban (left side) vs. forest (right side) conditions in COVID-19-free participants (blue line) and COVID-19-affected participants (red line). 
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Table 1. GNG measures (means and standard deviations).
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Measures

	
Pre-Video

	
Post-Video

	
Δ






	
Forest




	
Go RT (ms)

	
427.0 ± 64

	
434.5 ± 95

	
7.5 ± 80




	
Go accuracy (%)

	
88.5 ± 11

	
90.2 ± 12

	
1.7 ± 6




	
No-Go commission (n)

	
6.6 ± 4

	
4.2 ± 3

	
−2.4 ± 3




	
Urban




	
Go RT (ms)

	
435.4 ± 73

	
420.0 ± 60

	
−15.4 ± 43




	
Go accuracy (%)

	
89.8 ± 11

	
89.8 ± 11

	
0.0 ± 5




	
No-Go commission (n)

	
5.2 ± 3

	
4.8 ± 4

	
−0.4 ± 2
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Table 2. GNG measures (means and standard deviations).
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Measures

	
Pre-Video

	
Post-Video

	
Δ






	
Forest




	
Go RT (ms)

	
389.2 ± 53

	
400.1 ± 58

	
10.9 ± 42




	
Go accuracy (%)

	
94.1 ± 4

	
95.2 ± 5

	
1.1 ± 4




	
No-Go commission (n)

	
4.0 ± 3

	
2.9 ± 2

	
−1.1 ± 2




	
Urban




	
Go RT (ms)

	
418.5 ± 86

	
403.1 ± 68

	
−15.4 ± 52




	
Go accuracy (%)

	
95.1 ± 5

	
94.2 ± 6

	
−0.9 ± 3




	
No-Go commission (n)

	
2.9 ± 3

	
3.3 ± 3

	
0.5 ± 2
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Table 3. GNG measures (mean and standard deviations) for COVID-19 free and COVID-19 affected groups.
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	Measures
	COVID-19 Free
	COVID-19 Affected





	Go RT (ms)
	429.8 ± 91
	416.2 ± 62



	Go accuracy (%)
	93.8 ± 5
	90.1 ± 11



	No-Go commission (n)
	4.0 ± 3
	4.8 ± 4
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