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1. Abstract

Aim: The aim of this narrative review is to discuss the potential benefits of barefoot walking and grounding, also known as earthing, for physical and mental well-being. Also, if barefoot walking can solve the disconnection to nature, that society seems to have. It highlights the lack of systematic research on the psychological advantages of being barefoot and presents a preliminary investigation into people's beliefs and behaviours regarding barefooting ((Beery, et al, 2023).
Research has revealed that electrically conductive contact of the human body with the surface of the Earth (grounding or earthing) produces intriguing effects on physiology and health. Such effects relate to inflammation, immune responses, wound healing, and prevention and treatment of chronic inflammatory and autoimmune diseases (Oschman, J.L., Chevalier, G. and Brown, R., 2015). This study looks at how tactile experiences—walking barefoot, in particular—affect people's perceptions of repair and connection to nature in green and blue areas. Prior studies have mostly concentrated on auditory and visual perceptions. Participants in a rerun cross-over experiment were shod and barefoot in public gardens and beach settings. The findings show that in both situations, barefoot walkers experienced greater feelings of restoration and closeness than shoe wearers. Only at the beach did tactile stimuli work as a link in this connection. These results imply that going for a stroll barefoot is a cheap, accessible activity that improves psychological healing and a sense of belonging to nature.
The methods used for this narrative/literature review, were peer reviewed papers of the last ten years.
As determined by the connectivity to nature scale, the findings indicate a favourable correlation between feeling connected to nature and being barefoot outside. According to content analyses of survey responses, walking barefoot outside is a quick and easy way for the current sample to decompress, indulge in physical pleasure, and heighten their sense of being fully immersed in nature as long as it is safe and practicable. The relevance of being barefoot, the advantages of being in nature, and the possibility of barefoot nature walking as a beneficial contemplative activity are all brought up in relation to the findings.


 



2. [bookmark: _Toc164247125]Introduction

Human connection with nature is believed to be in decline. Over the course of recent centuries, societal transformation, urbanisation trends and technological advancements have reformed daily routines and work environments. Modern conveniences and facilities within indoor spaces have influenced the rise in sedentary lifestyles wherein many people find themselves spending most of their time indoors. This indoor-centric lifestyle has been further reinforced by the widespread availability of electronic devices and choices for entertainment. As a result, there has been a gradual disconnection from nature, with limited opportunities for outdoor experiences and activities (Beery, et al, 2023).
A recent report, supported by data from the global research organisation, YouGov, sheds light on the extent of this disconnection. The study, which polled around 16,000 people in 14 countries in North America and Europe, revealed that a staggering 90% of participants spent at least 21 hours a day indoors and one in six participants said they spent up to 24 hours a day indoors, hardly ever going outside (Walden, 2018).
The recent COVID-19 pandemic has catalysed a significant shift in work dynamics, with remote arrangements becoming increasingly prevalent. This transition has led to the "indoor generation" phenomenon (Laiu, 2022). Moreover, advancements in technology have accelerated the separation from nature (Schultz, 2016). For instance, the popularity of food delivery apps has minimized the need to go out, while cultural shifts and socioeconomic factors have contributed to the rise in indoor leisure activities. The proliferation of streaming services and home entertainment systems has incentivized spending free time indoors, reflecting broader urbanization trends and evolving lifestyle preferences (Sharma, 2020; Kelly, 2018).
The contemporary inclination toward indoor living has resulted in a profound detachment from the natural world, with consequential impacts on both physical and mental well-being. A disconnection from nature may have detrimental effects on human happiness, as well as contributing to an unhealthy environment. Conn (1998) and others (Bragg 1996; Feral 1998; Kahn 1997; Kals and Maes 2004; Kellert 1997) argue that along with physical health, mental health is interwoven with the state of the planet and that a fragmented human–nature relationship negatively affects psychological health. Studies have consistently demonstrated that people with attention deficit hyperactivity disorder (ADHD), stress, anxiety, and depression are more likely to experience mental health problems if they spend less time in natural settings and have limited access to green spaces (Bratman et al., 2019; Gascon et al., 2015; Bowler et al., 2010). Additionally, research has shown that those with less access to green areas are more likely to be sedentary, have greater rates of obesity, cardiovascular disease, and other chronic illnesses, as well as to participate in sedentary behaviour (Lachowycz and Jones, 2013; Mitchell and Popham, 2008). On the other side, spending time in nature has been linked to better mood, lower stress levels, and increased cognitive function (Berman et al., 2008; Hartig et al., 2014), also better cardiovascular health, and overall improved well-being (Pretty et al., 2005; Takano et al., 2002).
When natural objects like plant foliage, uncoated wood, and tree bark are directly touched (e.g., with bare hands or feet) as opposed to artificial materials, recent laboratory studies have shown that this causes unconscious physiological restoration effects (Ikei and Miyazaki, 2020; Ikei et al., 2019; Koga and Iwasaki, 2013). Direct contact with the Earth's surface, according to Chevalier et al., (2012), enables the body to absorb electrons that may neutralise reactive oxygen species (free radicals), hence lowering inflammatory responses in the body. Preliminary research by Chevalier and others indicates that normalising the cortisol circadian profile through barefoot contact with Earth may have clinically meaningful therapeutic potential for enhancing sleep and lowering pain (Ghaly and Teplitz, 2004; Oschman, 2008). Running barefoot (as opposed to in shoes) has been linked to several physical health advantages, including better knee, ankle, and foot function (Franklin et al., 2015; Sinclair, 2014; Sinclair et al., 2013). In the end, running barefoot enhances the sensory input from the earth, raising awareness of the terrain and enabling subsequent motions in reaction to the shifting environment (Altman and Davis, 2012).



2.1 [bookmark: _Toc164247126] Aim

The aim of this dissertation is to investigate the phenomenon of human disconnection from nature and explore barefoot walking as a potential solution to foster a deeper connection with the natural world and improve overall well-being. By examining the psychological, physiological, and environmental dimensions of barefoot walking, this research seeks to understand its role in promoting holistic well-being.
2.2 [bookmark: _Toc164247127] Objectives

· Investigate the impacts of disconnection from nature, examining on individuals and societies.
· Examine the historical and cultural contexts of barefoot walking across diverse societies and civilizations.
· Explore the physiological and psychological benefits of barefoot walking.
· Propose practical recommendations and interventions for promoting barefoot walking as a holistic approach to addressing the disconnection from nature and improving human well-being.
2.3 [bookmark: _Toc164247128] Rationale

The idea of being connected to nature has been well investigated in the subject of human-nature relationships, but there is still a lack of research on the similar idea of disconnection. Despite efforts to comprehend the advantages of connecting with nature, there is a significant knowledge vacuum regarding disconnection. The pervasive lack of connection to nature in modern life presents serious obstacles to people's wellbeing, especially in light of the increased prevalence of mental health disorders. Reduced physical health, a decreased sense of belonging, and elevated levels of stress, anxiety, and depression are all linked to this detachment (Schultz, 2002; Schultz et al., 2004). By encouraging complete well-being, barefoot walking presents a viable solution to these problems.
This dissertation investigates barefoot walking as a way to improve human well-being and bridge the knowledge gap on disconnecting from nature. This dissertation proposes evidence-based ways to encourage reconnection and conducts a thorough literature analysis with the goal of informing future research and practices in this field.



























3. [bookmark: _Toc164247129]Methodology

3.1 [bookmark: _Toc164247130]Introduction

This chapter will outline the methods employed during the literature search process, showcasing how relevant journal articles were selected for the literature review. Through the lens of post-positivism, a narrative literature review was used adopted.
3.2 [bookmark: _Toc164247131] Narrative Literature Review

A narrative review is a type of academic dissertation that focuses on summarizing and synthesizing existing literature on a specific topic or research question, using a narrative or storytelling approach. Unlike systematic reviews, which follow a structured and rigorous methodology for identifying, evaluating, and synthesizing evidence, narrative reviews offer a more flexible and interpretive approach to reviewing the literature (Siddaway, Wood, and Hedges, 2019).
3.3 [bookmark: _Toc164247132]Post Positivism

To guide the interpretation and analysis of the research findings, post-positivism will be considered.  Post-positivism emerged in response to the limitations of positivism, especially in social sciences and qualitative research (Panhwar, Ansari, and Shah, 2017). Post-positivism acknowledges subjectivity, interpretation, and context in knowledge generation. It promotes a more critical approach to knowledge, recognizing complexities and ambiguities in research. In narrative reviews, post-positivism influences researchers to consider multiple perspectives, reflect on assumptions, and interpret findings within broader social, cultural, and historical contexts (Ryan, 2006).

Top of Form
3.4 [bookmark: _Toc164247133]Methods

3.4.1 [bookmark: _Toc164247134]Search Strategy

In order to identify relevant literature, database searches were carried out. Online resources known for publishing peer-reviewed journals, including ProQuest, PubMed, Routledge, Taylor & Francis, Liebertpub.com, ScienceDirect, and Google Scholar, were used in the search approach. Peer review is a rigorous procedure that ensures the quality, reliability, and validity of the information presented, peer-reviewed publications are essential to research (Gellert et al., 2018). 
[bookmark: _Toc164247135]3.4.2 Boolean Operators
Boolean operators were incorporated into the search strategy with the aim of specifying the search (McKeever et al., 2015). According to Gusenbauer and Haddaway (2020), combining the Boolean operators ‘AND’ limits the search as it is inclusionary. Thus, the terms ‘disconnection from nature AND barefoot walking’ were entered into the databases in Google Scholar. This yielded an average of forty-nine papers). However, this narrowed the search considerably, resulting in only a few papers discussing both topics concurrently. Furthermore, most of the retrieved papers primarily focused on the concept of 'connection to nature.' To address this, the 'NOT' operator was employed to exclude specific terms and retrieve documents focusing solely on 'disconnection from nature,' for example, 'disconnection from nature NOT connection to nature.' This produced 1800 papers from the databases that aligned more closely with the intended focus of the literature search: exploring disconnection from nature. Additionally, the search terms 'disconnection from nature' and 'barefoot walking' were entered separately into the databases, resulting in 17,800 & 1,240 respectively.
3.4.3 [bookmark: _Toc164247136]Selection Criteria

It is essential to determine a set of inclusion and exclusion criteria to facilitate forming parameters that will assist the reviewer to identify relevant articles (Patino and Ferreira, 2018). Furthermore, Garg (2016) states that inclusion and exclusion criteria produce a concentrated pool of literature which is more manageable to screen and filter.
3.4.4 [bookmark: _Toc164247137]Inclusion Criteria

· Literature published within the last 10 years. 
· Literature focusing on the psychological and physiological aspects of barefoot walking and disconnection from nature.
· Articles that discuss theoretical frameworks or conceptual models related to the disconnection from nature and its implications.
· Studies conducted globally, due lack of studies on this subject.
· Published in English
3.4.5 [bookmark: _Toc164247138]Exclusion Criteria

· Studies published more than 10 years ago.
· Not published in English
· Studies that focus on the social and environmental effects of disconnecting from nature.
· Non-academic sources such as, magazines, newspapers, or blogs.

Three academic research papers which met all criteria were found and analysed. Other research papers which partly met the criteria were used as supplementary material for the discussion.

3.5 [bookmark: _Toc164247139]Data Extraction

To ensure that the chosen studies met the inclusion requirements, they underwent a three-step selection procedure. Studies were accepted or denied based on the relevancy of the abstract, title, or full text review.


3.6 [bookmark: _Toc164247140]Limitations 

There are some limitations of the review methodology, such as constraints in the search strategy, limitations in the available literature, and potential biases that could have influenced the findings.
Limited research papers
Researcher bias
Limited time
Focus was on three papers pros and cons.

4. [bookmark: _Toc164247141]Discussion

Grounding/Barefoot outdoors is the latest trend, the new ‘gimmick’ in the health and fitness industry. Many Instagram “influencers” are proposing this phenomenon of being barefoot in the outdoors, with claims of the benefits of “grounding/earthing” being beneficial for reducing inflammation in the body and aiding mental health issues.
One of the primary functions of our feet is for sensation. With up to 200,000 nerve endings in each foot, they are one of the most sensitive parts of our body (along with our hands, mouth, and eyes). We need this sensory feedback from the ground to adapt our movement patterns to the surface we're walking on. The fewer layers of cushioning between the foot and the ground, the better the sensory input.
There are not a vast number of studies on barefoot walking and grounding, as it is probably considered such a natural event, does it need to be studied? Like why we breathe or need to drink water! With the advent of social media, it has been talked about and recommended for its many health benefits, as will be discussed. But this barefoot walking is not some new phenomenon or new life changing health hack, as it has been around since humans inhabited the earth. It is something humans have always done as a means of movement to travel/hunt etc. It is believed that in the prehistoric era, people either went barefoot or covered their feet with the skin of nonhuman animals. Based on the limited amount of archaeological evidence, sandals or moccasins were most likely created in the Upper Palaeolithic, which is only 50,000 years ago at the most (Lieberman, 2012).
Stone age man was not running around in the latest Nike trainers, (there are no cave paintings of them with Nikes on), so barefoot was the only way, and was natural and “normal”, the same as being out in the sun (vitamin D), eating natural food (not the ultra-processed modern diets), so leading a natural, holistic lifestyle in harmony with the natural world.
Therefore, the debate is whether it is the barefoot walking/grounding which is the remedy to helping to relieve inflammation in the body and aid mental health issues, or is it that our ancestors lived the total natural/holistic lifestyle and the modern indoor lifestyle and disconnect from nature, in general, is the issue?
A study by Harvey, Oskins, McCarter, and Baker (2016) asks: What are the advantages of walking outside barefoot? Is there a connection between feeling closer to nature when you walk outside barefoot versus when you wear shoes? This study looked into people's beliefs and barefoot behaviours in search of solutions.
It is likely that most people have experienced walking around their homes barefoot. Maybe fewer people walk barefoot in their backyards, and even fewer do so when doing errands, going to work, or trekking on paths through forests. The decision to forgo footwear is likely influenced by a number of factors, including environmental ones (such as the expected temperature and type of terrain), physical ones (such as general health and foot strength), social ones (such as what friends and coworkers think of going barefoot or what one believes others think about barefoot people), and motivational ones (such as the belief that forgoing shoes will provide physical or psychological benefits). According to Stilgoe (2001), people who go barefoot outside are likely to learn that their feet are uniquely adapted to function in a variety of natural habitats, as well as enjoy a stimulating tactile experience with surfaces. It has been suggested that the loss of connection to the Earth's surface electron supply is another fascinating hidden consequence of wearing shoes everywhere. According to Chevalier et al. (2012), the body can absorb electrons from direct contact with the Earth's surface, which may neutralise free radicals, or reactive oxygen species, and lessen inflammatory responses in the body. By restoring the cortisol circadian profile to normal, barefoot contact with Earth may have clinically and medicinally therapeutic promise for enhancing sleep and lowering pain, according to preliminary research by Chevalier and co-authors (Ghaly & Teplitz, 2004; Oschman, 2007).
Apart from conjecture, what are people's real accounts of their experiences being barefoot outside? It appears that’ no systematic study has asked participants about their experiences, preferences, behaviours, and attitudes related to being barefoot. Therefore, this dissertation will examine the study by Harvey, (2016) ‘Direct earth contact: Barefootedness and nature connection.’
To gain a better understanding of the potential psychological advantages of going barefoot, this study examined people's attitudes, choices, actions, and sentiments about going barefoot. This study aimed to ascertain, among other things, whether people who prefer to go barefoot over wearing shoes feel more connected to nature; whether people who are generally more comfortable going barefoot and when they go outside (both at home and in nature) feel more connected to nature; what the conditions and reasons are for going barefoot, aside from athletic ones, and what emotions people feel when they are barefoot, especially whether being barefoot causes one's visual field to focus differently. 

Method
An online survey was administered to a convenience sample of 209 participants (160 female, 44 males, and 5 did not report) who were selected from the university's human research participant pool (n = 24) and the local community (n = 185). The West Asheville Exchange, a neighbourhood organisation, served as a source for the local population. The participants live in Asheville, North Carolina, a city in the southeast of the country nestled in the Blue Ridge Mountains, with a population of about 87,000. The city has a four-season climate that is mild with summer highs of about 30 degrees Celsius and winter highs of about 7 degrees Celsius. The sample ranged in age from 18 to 69 years old, with a mean of 34.2 years. Of the participants, fifty-four percent (54%) grew up in an urban setting (a town, city, or suburb), thirty-three percent (33%) in a rural setting, and thirteen percent (13%) selected neither.


Materials and procedure 
An extensive survey measuring a range of behaviours, attitudes, and beliefs on being barefoot was given to participants. Through a link on the website of the neighbourhood association, all participants were able to access the survey. They were told it would take no more than twenty-five minutes to complete the survey. Below is a description of each survey section.

Demographics. 
Three demographic questions on age, sex, and urban versus rural origin were included in the poll.

Barefoot preferences. 
Participants were asked three questions in the survey: (1) whether they preferred to be barefoot or wear shoes (a simple preference with no qualifiers regarding being barefoot inside vs outside); (2) how comfortable they felt about going barefoot in general (very comfortable, somewhat comfortable, somewhat uncomfortable, very uncomfortable); and (3) how comfortable they felt about going barefoot in different environments. In reference to the latter query, participants were asked how comfortable they felt walking barefoot in (a) indoor environments, (b) outside environments, (c) inside environments, and (d) outdoor environments.


Conditions for going barefoot. 
There were two questions on the survey that evaluated individuals' barefoot conditions. The first question stated, "I go barefoot (check all that apply)," asking participants to indicate when they do so. When I leave my house, when I go outside, when the weather permits, I don't for hygienic reasons, all the time, with the exception of places like businesses or places where shoes are necessary, and never were the possibilities for responses. "When I choose whether or not to wear shoes, I consider (check all that apply)" was the second item that asked participants about the reasons that influence their decision to go barefoot. The response options included comfort, what my friends are wearing, the terrain I'll be walking on, style/fashion, and other (fill in the blank).

Feelings associated with going barefoot. 
"When I walk barefoot in a natural environment, I feel (check all that apply)," the study asked participants to identify how they felt. The choices for positive responses were: none of the above, safe/secure, thankful, joyful, content, connected, and free. The possibilities for a negative response were: none of the above, contaminated, unhygienic, painful, and vulnerable.

Connection to nature. 
The questionnaire comprised the Connectivity to Nature Scale (CNS; Mayer & Frantz, 2004; henceforth, CNS refers to Connectivity to Nature Score). Participants are asked to rate their level of agreement with fourteen items (a =.89) on the scale, which includes statements like "I often feel a sense of oneness with the natural world around me," "I recognise and appreciate the intelligence of other living organisms," and "I often feel disconnected from nature" (reverse scored). 42 is the scale midway, and the lowest possible total score is 14. The maximum possible score is 70. Before determining the final scores, the negatively phrased items were reverse scored. 


Visual field focus while walking. 
Respondents to the poll were instructed to tick all that applied when asked what they typically looked at when walking. Response choices were looking ahead or at what's in front of me, down at my feet or the ground, up at the sky, at my phone, at other people, or at something that captures my attention or is different. 

Open-ended questions. 
Open-ended questions were incorporated into the survey to evaluate respondents' satisfaction of walking barefoot, their barefoot behaviours over time and in different life situations, their perceptions of barefoot individuals, and whether or not their barefoot choices are influenced by the perceived or voiced thoughts of others. The questions were as follows, with a space to put the answer after each: Are you an advocate of going barefoot? If not, why not? Do you recall a period of time when you were more likely to go barefoot? If yes, then why have you cut back on going barefoot? Which psychological characteristics do you think bare footers tend to have? Do other people's opinions and sentiments influence your choice to wear or not wear shoes? If so, in what capacities?

Results 
Out of the participants, 133 (or 133) opted to go barefoot, while 69 (or 59) preferred to wear shoes. The groups' CNS differences were found to be marginally significant based on a t test (t(200) = 1.89, p <.06). Individuals who preferred to go barefoot had a higher CNS (M = 55.20, SD = 8.76) than those who preferred to wear shoes (M = 52.48, SD = 11.30). This finding supported the hypothesis that a desire for being barefoot is positively correlated with a sense of connectedness to nature.





What is Grounding?
The term grounding is derived from the word ‘Ground’: “The solid surface on the earth” (Oxford Dictionaries, 2014).
The concept of grounding was developed by the body psychotherapist Alexander Lowen (1910–2008) (1993, 2006), and is based on the interaction of body and mind. According to Lowen, human beings are physically, emotionally, and energetically grounded to the earth: “we move by the discharge of energy into the ground. All energy finds its way into the earth; this is the principal known as grounding” (Lowen, 2006, p. 71). Basic movement exercises can help to integrate bodily experiences and to create well-being, stability, integration, and connection with reality at physical, sensory, emotional and social level. This can be achieved by walking over different surfaces in various ways (Bräuninger, 2014; Meekums, 2002).
Grounding, also known as earthing, is a practice that involves connecting the body directly to the Earth’s surface to absorb its natural electrical charge. This connection is believed to have numerous health benefits, including improved sleep, reduced inflammation, and enhanced overall wellbeing.
The Earth’s surface has a natural negative electric charge, which is maintained by a vast reservoir of free electrons. When we make direct contact with the ground, such as walking barefoot on grass or sand, our bodies are able to absorb these electrons. This can help neutralize free radicals and reduce oxidative stress in the body, which can contribute to chronic inflammation and other health issues.
[bookmark: _Hlk161911819]There are several ways to practice grounding, including walking barefoot on natural surfaces, lying on the ground, or using special grounding equipment, such as grounding mats, which can be used indoors. Oschman, Chevalier, and Brown, (2015) paper, ‘The effects of grounding (earthing) on inflammation, the immune response, wound healing, and prevention and treatment of chronic inflammatory and autoimmune diseases’. The authors of this study are among the around twelve researchers who have recently been investigating the physiological impacts of grounding from a number of aspects. Over a dozen articles that were published in peer-reviewed publications are the result of this research. Even though the majority of these pilot studies only included a small number of participants, when combined, the findings have opened up a new and exciting area for the study of inflammation, with significant implications for public health and prevention. The inflammatory research community should take the findings into consideration as they have the ability to confirm, deny, or provide clarification on the interpretations that have been made so far. 
Oschman, Chevalier, and Brown, (2015) states “Our main hypothesis is that connecting  the  body  to  the Earth enables free electrons from the Earth’s surface to spread over and into the body, where they can have antioxidant effects. Specifically, we suggest that mobile electrons create an antioxidant microenvironment around the injury repair field, slowing or preventing reactive oxygen species (ROS) delivered by the oxidative burst from causing “collateral damage” to healthy tissue, and preventing or reducing the formation of the so-called “inflammatory barricade”. We also hypothesize that electrons from the Earth can prevent or resolve so-called “silent” or “smouldering” inflammation. If verified, these concepts may help us better understand and research the inflammatory response and wound healing and develop new information on how the immune system functions in health and disease”.
Summary of findings to date
Grounding has been shown to enhance sleep, restore the normal circadian rhythm of cortisol, lessen pain and stress, change the autonomic nervous system's activation from sympathetic to parasympathetic, raise heart rate variability, hasten wound healing, and lower blood viscosity (Chevalier, et al. 2012). The Journal of Environmental and Public Health has published a summary.
Effects on sleep 
The effects of grounding on sleep and circadian cortisol profiles were investigated in one of the earliest grounding studies to be published. Twelve patients with pain and difficulty falling asleep participated in the trial. They saw an improvement in their sleep and a decrease in pain and tension over the eight weeks that they were grounded. over this time, their diurnal cortisol profiles also returned to normal.
The experiment's findings led to the following conclusions:(1) Diurnal or circadian cortisol release levels can be measured when the body is grounded while sleeping (2) cause variations in subjective reporting of pain, sleep, and stress (anxiety, sadness, and irritability). In view of current research demonstrating that persistent chronic stress leads to glucocorticoid receptor resistance, (Cohen, et al. 2012) the cortisol effects reported by Ghaly and Teplitz, (2004) are very noteworthy. Due to this resistance, inflammatory reactions are not suppressed, which raises the risk of certain chronic illnesses. The results outlined in the section on Effects on pain and the immune response are reinforced by this impact.
Effects on pain and the immune response:
Delay-onset muscular soreness (DOMS) was used in pilot research on the impact of grounding on pain and the immunological response to injury. Brown, Chevalier, and Hill, (2010) states, DOMS is the term for the soreness and stiffness in the muscles that appear hours to days after intense and unfamiliar exercise. Exercise and sports physiologists frequently use DOMS as a study model. Eccentric activity temporarily damages the muscles, which results in DOMS soreness. Eccentric contraction is the phase that happens when a muscle lengthens, as in lowering a dumbbell, as opposed to concentric contraction, which happens when a muscle shortens, such in lifting a dumbbell.
[bookmark: _Hlk161915370]After completing an unusual and eccentric workout, eight healthy volunteers experienced pain in their gastrocnemius muscles. They were asked to do two sets of twenty toe lifts while holding a barbell on their shoulders and placing the balls of their feet on a wooden board that measured two inches by four inches (Brown, Chevalier, Hill, 2010).
For three days, the subjects followed a similar sleep schedule and consumed standardised meals at the same time of day. Four of the subjects received conductive grounding patches applied to the bottoms of their feet and their gastrocnemius muscles at 5:40 p.m. every day. They slept and relaxed on grounding devices. Except for meals and restroom breaks, they stayed on the grounded sheets. Four subjects served as controls; they used the same procedure, but their sheets and patches were not grounded. Prior to the exercise, one, two, and three days later, the following parameters were measured: blood cell counts, pain levels, magnetic resonance imaging, spectroscopy, cortisol levels in serum and saliva, blood, and enzyme chemistry.
There were two methods used to track pain. Using a visual analogue scale in the morning and afternoon was part of the subjective approach. A blood pressure cuff was positioned on the right gastrocnemius in the afternoon and inflated to the point of extreme discomfort. The maximum pressures at which the agony could be endured were recorded. Both the analogue soreness scale and their capacity to withstand a higher blood pressure cuff pressure indicated that the grounded patients felt less discomfort.
An overview of the literature on the anticipated post-injury changes in blood chemistry and the composition of produced elements (erythrocytes, leukocytes, and platelets) may be found in the DOMS grounding research report (Brown, Chevalier, Hill, 2010). When the immune system finds pathogens or tissue injury, it reacts by bringing in neutrophils and lymphocytes which starts the inflammatory cascade (Butterfield, Best, Merrick, 2006). The white cell counts in the ungrounded or control patients rose as was to be expected. After the injury, the grounded subjects' white cell levels rapidly declined (Brown, Chevalier, Hill, 2010). Prior studies have demonstrated increases in neutrophils after injury (Peake, Nosaka, Suzuki, 2005). Neutrophil counts were consistently lower in the grounded subjects, however this occurred in both grounded and ungrounded cohorts.
The study Barefoot walking, nature connectedness and psychological restoration (Rickard and White, 2021) looks at “Nature Connectedness”, henceforth connectedness refers to an individual’s psychological relationship or emotional bond with the natural world (Mayer & Frantz, 2004). Greater feelings of connectedness are believed to occur when an individual extends their ‘self’ to include nature” (Schultz, 2002; Schultz et al., 2004). Research has shown that this construct is an independent predictor of positive affect (Capaldi et al., 2014) as well as mediating the salutogenic advantages of nature encounter (Mayer et al., 2009; McMahan et al., 2018). Research to date has continuously shown relationships between emotional wellbeing and enhanced quality of life (Olivos & Clayton, 2016), as well as between connectivity and various measures of vitality, positive affect, and life satisfaction (Capaldi et al., 2014). Research has additionally demonstrated a correlation between heightened sense of psychological restoration and connectedness (Berto et al., 2018; McMahan et al., 2018).
Kaplan's (1995) Attention Restoration Theory (ART) is where the idea of psychological restoration—henceforth referred to as restoration—with regard to experiences of natural settings originates. This statement pertains to the ability of natural environments to replenish depleted psycho-physiological resources, such as attention, cognition, emotion, and stress biomarkers, which are frequently caused by adverse externalities associated with metropolitan settings (Kaplan & Berman, 2010). Research has shown that restoration and connectedness are correlated, meaning that while an individual's degree of connectedness can influence the restorative effects of nature, an individual's degree of restoration can also influence levels of connectedness (Mayer et al., 2009). (McMahan et al., 2018; Nisbet et al., 2011).
The influence of "haptic geographies" on human experience has been the subject of recent research (Obrador-Pons,976 S. C. RICKARD AND M. P. WHITE 2007, 2009; Paterson, 2009). This research focuses on how interacting with landscapes that allow for touch, motion, and active bodily interaction can elicit emotional attachment to place and enhance enjoyment of experience, based on the idea that feeling of place or emotional attachment are primarily a physical experience as well as a mental one (Bingley, 2003; Crouch, 2000). In line with the long-held belief that water has the ability to cleanse or purify, Waitt and Welland (2017) observe that physical contact with water stimulates affective, emotional, and embodied sensations. This is in addition to making one feel "fresher" and "cleaner" and in line with studies (MacKerron & Mourato, 2013; White et al., 2013) that indicate engagement with aquatic habitats may be especially restorative and foster feelings of positive wellbeing. Positive tactile experiences, according to Buser and colleagues (Buser et al., 2018), facilitate the development of newly discovered body connections with water and the surrounding environment. Similarly, Foley (2017) discovered that when people go wild swimming, their sensory experiences of "feeling the water" transport them out of the "every day," serving as a "reset button" that directs focus and a sensation of present to the "here and now." In order to shape positive therapeutic experiences and an emotional commitment to a location, Foley believes that the physical link between the land and "sea bodies" as well as the diversity of surrounding features, both inside and outside of the water (such as scenery and topography), were crucial.
People usually go barefoot on beaches, which is an underappreciated yet ubiquitous touch experience. Therefore, the main way to explore the beach's varied haptic geography during the warmer months is to walk barefoot. Furthermore, as Ingold (2004) points out, being barefoot is the default footwear for humans and, for millions of individuals in poor nations, it is a common habit in many indigenous tribes' cultures. According to Patterson (2006), footwear may be the cause of our diminished sense of touch during our physical encounters of a location, preventing tactile feedback and, in turn, haptic perception and connection.

The current study
Building on past research, but attempting to fill identified gaps, the current study therefore used an experimental design to test the hypothesis that actual physical connection with nature through walking barefoot will improve psychological connectedness to the natural world and enhance psychological restoration more than indirect contact through walking with shoes on. Moreover, given that nature is diverse, we explored this issue in both a green (public garden) and blue (public beach) space context, especially given that haptic geographies research suggests that beach settings are experienced as a more natural space for walking barefoot. Our specific hypotheses (H) were as follows:
● H1) Walking barefoot will be associated with higher nature connectedness (H1a) and higher psychological restoration (H1b) than walking with shoes on.
● H2) People will report feeling more connected to nature (H2a) and greater restoration (H2b) on walks in a blue (beach) than green (public garden) space. The result of these additive hypotheses will be that the highest nature connectedness and greater restorativeness will occur in the barefoot beach condition, and the lowest connectedness and restorativeness will occur in the shoes garden condition.
● H3) Increased subjective awareness of tactile stimulation will mediate the relationships between condition (barefoot/shoes) and both connectedness (H3a) and restoration (H3b).

Method
Recruitment and sample
A poster was uploaded to a popular social media site, where an events page was made, in order to attract participants. In an attempt to minimise expectation bias, no information was disclosed that would betray the actual purpose or hypothesis of the study. The study's location, date, and times were specified on the events page, along with a brief overview of the kind of research being done. The exclusion criteria comprised of people under the age of eighteen, people with diabetes or weakened immune systems, and people with compromised immune systems because of the extremely low risk of mild foot injuries. Participating 56 individuals, with a modal age range of 25–34 years, between the ages of 18 and 80 years (33 female, 22 males, and 1 gender neutral). Before the study started, each participant filled out an informed consent form outlining their right to withdraw at any time.
The design of the experiment was 2 (Location: Garden vs. Beach) x 2 (Condition: Barefoot vs. Shod), with repeated measures on the second element. The four conditions were as follows: a) Garden to Beach shod; b) Beach to Garden shod; c) Beach to Garden barefoot; and d) Garden to Beach barefoot. Participants walked for roughly ten minutes in each setting, either barefoot or with shoes on, with the order being counterbalanced among participants. Participants selected a condition card from a box to begin the randomization process (Supplementary Material 1). Show cards of the two walks were presented to participants with start and endpoints and approximate direction highlighted. It was stressed that participants did not have to stay strictly on the paths, but that they should not walk on planted borders or damage any beds etc (Supplementary Material 2).
Participants were advised to turn off and avoid looking at their mobile phones throughout the walk because using a phone has been linked to a decreased sense of connection to nature (Richardson et al., 2018). While doing the study in small groups, participants in the experiment were individuals. Therefore, individuals were told to enjoy the space by themselves and not speak with any other research participants to control for any potential confounding effects of social interaction. Participants were requested to maintain a regular walking pace to account for any potential advantages of aerobic physical activity. Additionally, a research assistant was assigned to each location to make sure participants followed the guidelines. 
Location:
In July 2019, the experiment was produced at Gyllyngvase Beach and Queen Mary Gardens in Falmouth, Cornwall, Data was collected over two consecutive days. The weather conditions were sunny, with intermittent clouds, a light breeze and temperatures were 16°C and 22°C.

Materials:

The survey employed a mixed methods technique to collect data, gathering both quantitative and open-ended responses. The 21 quantitative items in the poll included questions about psychological recovery, sensory stimulation, and connection to nature. Connectedness was measured using the Nature Connection Index (NCI), a measure developed by Natural England (part of the UK’s government Department for Environment, Food and Rural Affairs, DEFRA) to capture general national levels of connectedness in England (Hunt et al., 2017; Richardson et al., 2019).
Using the Restoration Outcome Scale (ROS, Korpela et al., 2008), participants' feelings of restoration were gauged throughout the walks. The six things in the ROS are assessed from 1 ('Not at all') to 7 ('Completely') on a seven-point scale. The items discuss returning focus “My concentration and alertness clearly increased”, minimising daily worries “I forgot everyday worries here”, “Visiting here cleared and clarified my thoughts”, and experiencing feelings of relaxation and calmness “I feel calmer”, “I feel restored and relaxed”, “I have a new enthusiasm and energy”. Higher psychological repair is indicated by a higher ROS score. For both settings, there was strong inter-item dependability (Cronbach's αs: garden = 0.89; beach = 0.88).


Procedure:
Small groups of participants were led to their initial setting based on the randomization process. A research assistant escorted participants whose condition cards said ‘Garden-beach shoes’ or ‘Garden-beach no shoes’ to the start point, while the researcher led participants whose cards said ‘beach’ to the beginning position. Once there, participants in the control group (who wore shoes) were reminded to wear shoes during the trial, while those in the experimental group (who wore no shoes) were urged to remove them for the duration. After a brisk ten-minute walk, the participants completed their first survey. After finishing, participants were taken to the beginning of their second environment, where they had to wander for ten more minutes before completing their second survey. Participants were debriefed after returning to the main meeting spot after finishing both hikes. For every participant, the entire experiment lasted roughly forty-five minutes.
Data Analysis:
SPSS version 26 was used for analysing the data. Age and gender effects were not detected in the first analyses; therefore, these were excluded from any further analysis. Order effects, such as beach garden or garden-beach, were also not found. For this reason, the two 2 (Condition: Barefoot vs. Shod) x 2 (Environment: Beach vs. Garden) was our primary analysis. 

A sample of the open-ended statements that highlights some of the concepts behind the quantitative data, even if we are unable to go into great depth about each statement here (all statements are included in Supplementary Material Tables).
Open-ended comments:
Barefoot (Garden)
‘I felt inclined to walk on the paths, but this was not comfortable with no shoes on, the grass was a lot more natural underfoot’.
‘I felt weirdly self-conscious walking barefoot here but would describe it as levelling’.
‘I really did not enjoy walking barefoot here, it felt unnatural, and the concrete/tarmac was very uncomfortable. However, I did enjoy the diversity of the flowers and plants and seeing all the butterflies and bees.’
Shoes (Garden)
· ‘Easier to walk in gardens with shoes! Felt more natural in the gardens.
· ‘Better than wearing shoes on the beach’.
· ‘Wearing shoes directed me to following the path’.
Barefoot (Beach)
· ‘I found the softer sand to walk on, my attention was focussed higher than in the garden as I felt my senses were stimulated more here’.
· ‘Good to have a dose of mindfulness and didn’t feel so self-conscious being barefoot here’.
· ‘Being barefoot on the beach is like second nature, it felt so natural, and I felt so connected to myself and the ocean’.
· ‘It was like having a foot massage or reflexology, very stimulating’.

Shoes (Beach)
· ‘Didn’t enjoy not being able to take my shoes off and paddle my feet’.
· ‘I just wanted to take my shoes off!’
· ‘I enjoyed the sound of the ocean; I didn’t enjoy not being able to feel the sand and to fully connect with the sensations around me’.

In general, respondents said that being barefoot on the beach was common and socially acceptable in addition to being a physically enjoyable experience ("it felt so natural" and "it was like having a foot massage or reflexology"). On the other hand, it was really uncomfortable to go barefoot in the gardens, at least on the tarmac/paths, and it was also uncomfortable psychologically ('I felt uncomfortably self-conscious'). On the other hand, walking around with shoes seemed "more natural" and prompted one to "follow the path"; However, people's spontaneous beach activities were hindered by the requirement to wear shoes ('Didn't enjoy not being able to paddle my feet'). Put another way, in addition to the sensory concerns about how smooth or rough the textures were, some participants appeared to be influenced by strong social standards on when it is appropriate to walk barefoot.

Summary of results:
The present study investigated whether going barefoot in natural environments could result in higher levels of nature connection and greater psychological repair than walking in the same areas wearing shoes. It did this by using an experimental cross-over design. This was true for psychological repair for the first time that we are aware of, as well as connectivity, which is consistent with earlier correlational work (Harvey et al., 2016). These results support our first hypothesis. In addition to being significant, the shoe/no shoe interaction had a sizable effect size, accounting for 33% of the variance in restorative and 17% of the variance in NC. As opposed to our second theory, though, persons who took walks in gardens and on beaches felt just as connected to nature and experienced the same degrees of repair. In summary, improved tactile stimulation had a pivotal role in mediating the correlation between condition and connectivity in the beach setting, hence explaining our primary discoveries. That is, respondents found walking barefoot to be very stimulating to the sense of touch, which explained why they felt more connected to nature during the beach stroll. In the context of the garden, there was no such mediation, and neither scenario's result was restorative. The open-ended statements hinted that the issue of walking barefoot (vs. wearing shoes) might have social consequences regarding normative behaviour in addition to the sensory experiences involved, which could help to explain why none of the senses mediated the relationship between condition and restorativeness. It is possible that individuals were unable to completely unwind and experience psychological restoration if they felt self-conscious about going barefoot in the gardens or wearing shoes on the beach, even though they were still able to have a stronger sense of connection to nature.
Since all other senses were maintained constant during the experiment—barefoot vs. shod—it's possible that touch served as the lone mediator of closeness in the beach scenario. Even so, when looking at the broad correlations between sensory stimulation and outcomes, we discovered that only touch and sound were connected with restorativeness in the context of the garden, and that touch was the only sense that was significantly correlated with connectedness. This is even when the results for the condition are effectively collapsed. Furthermore, in the environment of the beach, stimulation of additional senses was positively correlated with connectivity; nonetheless, touch again had the biggest coefficient result. This might be due to the beach's environment and larger contrasts in feelings, but it could also be because touch is an instantaneous sensation that draws our attention away from other senses because we feel it before we think (Mattens, 2016). This implies that in addition to the other senses (vision, hearing, smell, and taste), touch may also need to be included in future studies.
It is somewhat consistent with earlier qualitative research which found a relationship between enhanced feelings of self-environment connection and various forms of bodily touch in beach settings (Obrador-Pons, 2007, 2009; Patterson, 2009; Straughan, 2012; Bell et al., 2015) in that the mediation effect was only significant in the beach context. That being said, this work offers the first experimental proof of this relationship. It is also the first experimental comparison of the effects of blue vs. green environments on connectedness outcomes, given the current dearth of studies examining the impact of environment type on nature connectedness (Wyles et al., 2019). Despite this, the final results showed no differences between the two environments. Answers to the open-ended question offer a deeper comprehension of why walking barefoot on the beach only mediated NC through touch. Firstly, in contrast to the garden, the beach offered wide views of the surrounding landscape and minimal urban backdrop. Consequently, mentions of urban distractions (such as traffic noise and building views) decreased in the open-ended responses. Secondly, the terrain beneath the feet differed significantly. Participants in barefoot gardens described unpleasant sensations or unusually warm underfoot textures from tarmacked walks. Immersion and enjoyable sensory impressions of place were probably diminished by these outside intrusions. Paths also seemed to restrict one's sense of freedom when observing the surroundings. "Green spaces are for looking at, not for walking on; reserved for visual contemplation rather than for exploration on foot," claims Ingold (2004), who attributes this to conventional westernised society (p. 329). Furthermore, as the body cannot "move with" hard terrain, the routes' immobility may have impeded haptic sensations of location (Brown, 2017; Ingold, 2004).
Seeing footprints in the sand, feeling one's body move with the sand and seawater, and noticing different tactile sensations and temperatures beneath one's feet, on the other hand, confirm existence and enable haptic experiences of place, which are crucial for enhancing feelings of self-nature connection (Obrador-Pons, 2007, 2009; Wang et al., 2018). Furthermore, it seems that this is a regular and enjoyable place to wander without shoes; those who wore shoes showed a strong desire to interact with the water and sand. This corroborates the discovery made by Harvey et al. (2016) that people prefer to walk barefoot in coastal surroundings.
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In conclusion, there are multiple studies done on the benefits of barefoot walking/running and grounding, studies are limited that cover if it is all nonsense and has no positive impact. Looking at the studies that have been conducted, I feel there there are a lot of positive outcomes and feedback to suggest, that being barefoot in nature can help with stress/mental issues and grounding which has a positive effect on inflammation in the body. I practise barefoot and grounding regularly, doing it even when the weather is cold, wet, or with frost on the ground. But I also appreciate not everyone will feel comfortable to do this in inclement weather and will only participate on a nice sunny day. Also, each and every individual will not get exactly the same outcomes, as there are mitigating circumstances involved, some people just do not like being outdoors in nature, varying degrees of health and also it just might be a placebo effect anyway.
To address the disconnect from nature, I think it should be part of an overall holistic lifestyle strategy. This should include daily exposure to (especially morning sunshine) which starts the melatonin production in the body, through your eyes and helps regulate circadian rhythms, (Vasey, McBride, and Penta, 2021) which in turn aids good sleep.  Furthermore, the sunshine creates the essential dose of vitamin D needed for the immune system (Schwalfenberg, 2011). It is also recommended to add a good diet of natural/organic foods for maximum nutritional value and drink clean water for hydration.
So, what are the points of entry to barefoot/grounding? Are the any barriers? There are no real barriers to start, it just means getting “out there”, even if it is just 5-10 minutes in the garden, just getting used to the feel of the ground and getting comfortable with it, then progressing to a park/beach etc. One barrier could be, just not coping mentally and physically with the touch sensation of bare skin on ground, so a way to overcome that could be wearing minimalist shoes (Vibram, vivo barefoot shoes) (Quinlan, Sinclair, Hunt, and Yan, 2022). These could be one solution for barefoot walking but not grounding, to overcome snow, frost or rough underfoot terrain.  However, these are not useful for grounding effects, as is still has the rubber sole, which will be an insulator to the feedback loop (Chevalier, et al. 2012).
Is Barefoot walking becoming more suitable for outdoor practitioners who take part in walking/hiking barefoot in the outdoors, this is likely to develop  as it becomes more mainstream, instead of wearing boots? I think it will take a paradigm shift of acceptance, also the weather will have a big impact on it becoming more of a “thing”, especially with the U.K. type of climate. Countries that are between the tropics and along the equator, it could be more popular with a more temperate climate. I see some climbers on social media climbing barefoot, however do not truly know as to this is niche or mainstream.  
More studies could be completed on indigenous tribes around the world who still live their lives being barefoot, to see if their feet are physiologically more natural, compared to shod feet, also check their blood for PH levels, vitamin D levels etc (Schwalfenberg, 2011) and their overall mental health and general well-being, as they do not have the nature disconnect. 
Overall, it will be an individual’s choice on how they perceive the outcome of being barefoot outdoors, but I feel people should all give it a try and then decide. Humans are the only animals to wear shoes to which we have adapted, but maybe we need to adapt back to our natural state and drop all the stigma surrounding the lifestyle choice.
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