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Abstract: 
 
The mental health crisis across college campuses is accelerating, with anxiety listed as the top 
mental health issue for undergraduate college students. Although evidence suggests the COVID-
19 pandemic escalated the mental health crisis on college campuses, pre-COVID-19 anxiety 
among college students was on the rise. Research supports Mindfulness Based Interventions 
(MBIs) to reduce anxiety among college students. Additionally, exposure to natural environments, 
which are accessible to students on college campuses, is effective in reducing anxiety. While brief 
nature-based mindfulness interventions appear effective in reducing anxiety among college 
students, these interventions are often offered in isolation without social interaction among group 
members and lack intentional integration of mindfulness and nature-related theories. The purpose 
of this work is to describe a framework for integrating the use of Mindfulness and Attention 
Restoration Theory (ART) in an innovative psychoeducational group intervention, Nature-Based 
Mindfulness Training © (NBMT), for college students with anxiety. In conclusion, we argue for 
the need to intentionally integrate mindfulness and nature into nature-based mindfulness 
interventions as an effective and sustainable means to reduce anxiety. Limitations and areas for 
future research are described. 
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Article: 
 
1. Introduction 
 
The mental health crisis across college campuses is accelerating, with anxiety listed as the top 
mental health concern among college students [1]. The World Health Organization estimates the 
COVID-19 pandemic triggered a 25% increase in the prevalence of anxiety and depression 
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disorders worldwide [2]. College-aged students were particularly susceptible to increased anxiety 
symptoms during the COVID-19 pandemic [3], which sent universities into disarray, negatively 
impacting college students who experienced increased perceived stress [4], with upwards of 44% 
of students experiencing anxiety [5,6]. Although the COVID-19 pandemic expedited the mental 
health crisis on college campuses, college student anxiety was on the rise prior to the pandemic 
[7]. The number of students pursuing campus mental health resources has increased over the years 
[7,8]; however, college students may underutilize mental health services due to lack of information 
on campus resources, limited time due to busy schedules, and the stigma associated with disclosing 
mental health issues [9,10]. With the gradual return of campus life, college counseling centers, 
often under-resourced [11], must adapt to serve their communities, ripe with mental health 
concerns. The purpose of this work is to describe a framework for integrating the use of 
mindfulness [12] and attention restoration theory (ART) [13] in an innovative psychoeducational 
group intervention, Nature-Based Mindfulness Training © (NBMT), for college students with 
anxiety. 
 
1.1 Background 
 

Group counseling interventions can reach an increased number of students seeking services on 
college campuses, and groups such as mindfulness-based interventions (MBIs) have been found 
to reduce anxiety among college students [14]. However, group counseling services were impacted 
by the COVID-19 pandemic. Forced to leave campus and refrain from social gatherings, students 
were isolated and experienced increased levels of loneliness [15]. With COVID-19 still prevalent 
and students returning to campus, some may not want to gather indoors in group settings. One 
solution to refraining from indoor social gatherings is to connect outdoors, in nature. 
 Exposure to natural environments is effective in reducing anxiety [16,17,18,19,20] and 
improving mental health and well-being [21,22]. College students benefit from spending time in 
nature [23,24], with natural environments and greenspaces easily accessible on campuses [25]. 
Because both exposure to nature and mindfulness practices are effective in reducing symptoms of 
anxiety, engaging in mindfulness practice in nature may have a greater impact on anxiety and 
enhance well-being [26,27]. Nature-based mindfulness connects nature with mindfulness 
techniques, with recent explorations supporting the benefits of nature-based mindfulness 
interventions for college students [28,29,30,31,32]. 
 
1.1.1. Mindfulness 
 

Kabat-Zinn’s definition of mindfulness, “the awareness that emerges through paying 
attention, on purpose, in the present moment, nonjudgmentally to the unfolding of experience, 
moment by moment” [33] (p. 4), is the most widely accepted, even though other definitions of 
mindfulness have been proposed [34,35,36]. His definition informs a model of mindfulness that 
includes three bidirectional axioms: Attention, “paying attention”; Attitude “in a particular way”; 
and Intention “on purpose”; which interact simultaneously in a moment-to-moment process [12] 
(p. 375). Attention, or the “what,” is paying attention, moment to moment, to both internal and 
external experiences. Individuals can pay attention to their heartbeat (i.e., internal), or what they 
see (i.e., external) to increase awareness of their experience in the moment. The second axiom, 
Attitude, “how” one attends to the present moment, is integral to the interpretation of experience. 
Attention to the moment with a poor attitude may lead one to experience negative affect and be 



judgmental or self-critical, while an open mind may lead to positive affect, kindness, and 
acceptance. The final axiom, Intention, is one’s purpose or goal for mindfulness, otherwise known 
as the “why.” An individual who is aware of their inability to self-regulate, when experiencing 
negative affect or distorted thinking, can identify self-regulation as a goal to guide their actions for 
mindfulness practice. One’s Intention often changes and evolves based on the interaction and 
interpretation of the present moment, ranging from self-regulation to self-liberation [12]. When 
combined, Attention, Attitude, and Intention facilitate a shift in perspective towards objectivity, 
coined Reperceiving, the meta-mechanism of mindfulness (i.e., theory of change). 

By increasing the ability to be objective to internal and external experiences, Reperceiving 
can lead to additional mechanisms such as (1) self-regulation of emotions, (2) exposure (i.e., 
distress tolerance), (3) clarification of values, and (4) cognitive, behavioral, and emotional 
flexibility, in turn, contributing to positive health outcomes [12]. Therefore, mindfulness is a 
process, with the simultaneous interactions of the three axioms leading to Reperceiving, tapping 
into additional mechanisms to influence mental health outcomes (e.g., mindfulness → reperceiving 
→ additional mechanisms → mental health outcomes). Mindfulness is inherently complex, leading 
researchers to examine the multi-faceted construct of mindfulness [37] and its impact on 
psychological outcomes [38]. 
 
1.1.2. Measuring Mindfulness 
 
In dissecting the complex structure of mindfulness, five facets of mindfulness were identified and 
developed into the Five Facet Mindfulness Questionnaire (FFMQ) [37] and are connected to the 
previously described model of mindfulness [12] (Table 1). The first facet of mindfulness, 
Observing, involves noticing internal and external experiences (i.e., thoughts, emotions, 
sensations), while the second facet, Describing, involves using words to label one’s internal and 
external experience [39]. Both Observing and Describing capture the Attention axiom of 
mindfulness. The third facet of mindfulness, Acting with awareness, involves the ability to attend 
and intentionally act in the moment [39] and is in line with the Intention axiom of mindfulness. 
The fourth facet of mindfulness, Nonjudging of inner experience, refers to a neutral and objective 
stance towards feelings and thoughts, while the fifth and final facet, Nonreactivity to inner 
experience, involves the ability to allow thoughts and feelings to come and go without becoming 
involved with them [39]. Both Nonjudging of inner experience and Nonreactivity to inner 
experience capture the Attitude axiom of mindfulness. See Table 1. Connection of the Five Facets 
of Mindfulness to the Model of Mindfulness Axioms for further detail. 
 A common theme across studies exploring the individual five facets of mindfulness is the 
nonsignificant relationship, or at times, positive relationship between Observing and psychological 
adjustment. The Observing facet frequently has no relationship with psychological symptoms 
[37,39,40,41,42]; however, a few researchers have found positive relationships between Observing 
and stress [38] and anxious arousal in a clinical sample [43]. Observing involves noticing internal 
and external experience, foundational to mindfulness practice, yet higher Observing is associated 
with increased judgment [38] and maladaptive responses to increased awareness [43]. Individuals 
with little to no meditation experience may observe in a way that is maladaptive and not consistent 
with other integral aspects of mindfulness (i.e., Nonjudging of inner experience, Nonreactivity to 
inner experience, Acting with awareness) [41,44]. It is how one observes their experience [45] and 
the ability to act with awareness [46] that are integral in managing anxiety. Additionally, with 



attention integral to mindfulness practice, Describing is correlated with a decrease in anxiety-
related symptoms [46]. 
 
Table 1. Connection of the Five Facets of Mindfulness to the Model of Mindfulness 

Mindfulness Axioms Attention Intention Attitude 

Facets of Mindfulness Observing 
Describing Acting with awareness Nonjudging of inner experience  

Nonreactivity to inner experience 
 
1.1.3. Mindfulness Based Interventions 
 
Evidence supports MBIs decreasing suicidal ideation and depression [47], stress and anxiety [48], 
social anxiety [49], and test anxiety [50]; and improving satisfaction with life, mindfulness, and 
self-compassion [51] among college students. A theme across structured MBIs such as 
Mindfulness Based Stress Reduction (MBSR), Mindfulness Based Cognitive Therapy (MCBT), 
and Dialectical Behavior Therapy (DBT) is the duration of the intervention (i.e., at least 8 eight 
weeks) and frequency of meetings (i.e., at least one time per week). MBIs with eight or more 
sessions produced greater effect sizes than interventions with less than eight sessions [14]. 
However, given college students busy schedules [52], the time required to participate in structured 
MBIs may be inaccessible, and therefore MBI may be unable to engage students experiencing 
anxiety [29]. College students prefer MBIs that are brief, delivered face-to-face, and can be easily 
incorporated into their busy schedules, whether brief in nature or through course curriculum [53]. 
Not only do universities have MBIs to support college students with anxiety, but campuses also 
have another resource to improve mental health, access to nature [25]. 
 
1.2. Nature 
 
The belief in the benefits of exposure to nature in human health spans thousands of years, from 
Aristotle [54] to more recent transcendentalists such as Ralph Waldo Emerson [55] and Henry 
David Thoreau [56], and naturalists like John Muir [57]. Exposure to nature is linked to positive 
mental health benefits such as reducing anxiety [18,20,58] and enhancing well-being [59]. Nature 
has been defined in a variety of ways [60,61,62] leading to several theoretical models explaining 
the impact of the influence of nature in the human–nature connection [13,63,64,65]. ART is one 
of the dominant nature-based theories suggesting natural environments are the antidote to recover 
from mental fatigue by restoring attentional capacity [13,66]. 
 
1.2.1. Attention Restoration Theory 
 
Derived from the work of William James [67] the founders of ART posit mental fatigue arises 
with prolonged use of directed attention, forced attention that requires a great deal of effort on 
something that is not particularly interesting, while involuntary attention requires no effort at all 
and has the capacity to restore mental fatigue [13]. The authors propose four components found in 
natural environments to provide the opportunity to rest directed attention, thus restoring cognitive 
capacity and reducing mental fatigue. The first component, Being Away, entails a physical 
distancing, or escape, of oneself from their current day-to-day environment. Kaplan and Kaplan 
[13] identify three patterns from escape: distraction, putting aside ordinary work, and an internal 
escape (i.e., escape from mental efforts, taking a rest from pursuing current purposes). They 
suggest the strongest effect is through a combination of these patterns. The second component, 



Extent, includes the scope and sense of relatedness one experiences in natural environments. Scope 
suggests there is more beyond what is immediately perceived, while relatedness refers to the 
perceptions that the elements of a setting are part of a larger whole, with Extent prompting a sense 
of fascination in the natural world. The third component, Soft Fascination, occurs when one is 
engaged in involuntary attention induced by the natural aesthetics of the environment (e.g., trees, 
clouds, sunsets, rivers), which captures attention, but does not require directed attention, restoring 
focus, concentration, or mental capacity, thus reducing fatigue [13,66]. The fourth component, 
Compatibility, suggests natural environments are well suited to one’s preference or purpose within 
that setting [66]. Therefore, the four components in natural environments (i.e., Being Away, 
Extent, Soft Fascination, and Compatibility), induce involuntary attention, which restores mental 
fatigue (e.g., nature exposure → involuntary attention → restore mental and cognitive capacity → 
positive health outcomes). 
 
1.2.2. Nature Access and Anxiety 
 

Spending time in nature is linked to positive mental health outcomes including reducing 
anxiety [16,17,18,19,20]. Higher percentages of green space around one’s home is correlated with 
reducing the impacts of stressful life events [68] and lower levels of depression, stress, and anxiety 
[69]. Although the research evidence supports the mental health benefits from exposure to nature, 
individuals may have little to no access to nature. 
 The push towards urbanization and the increase in access to technology leads human beings 
to spend more time indoors, decreasing regular contact with nature, and may explain the increase 
in mental illness [70,71]. When access to nature is limited, nature-based guided imagery [72], 
natural sounds [73], and virtual reality psychotherapy [74] aid in reducing anxiety. While 
technological advances aid in reproducing the benefits of nature exposure, scholars suggest 
conservation efforts to preserve botanical gardens [75] and local parks [59,76] as they are integral 
to promoting human health. Natural environments are easily accessible to college students, with 
evidence supporting nature exposure to be beneficial for college student mental health. 
 
1.2.3. Nature Exposure and College Students 
 

College students use campus greenspaces regularly and consider them essential to the 
campus environment [77] to alleviate stress [78] and improve perceptions of quality of life [24]. 
Greenspaces on college campuses are therapeutic as they enhance the physical, mental, and social 
well-being of students [23]. Students can engage with nature actively (i.e., exercise) or passively 
(i.e., sitting, studying), with as little as 5 to 10 min of active nature exposure [79] and 10 to 20 min 
of passive nature exposure [80] improving mental health. 
 In the 21st century, institutions of higher education have started to promote, develop, and 
preserve natural environments on college campuses with evidence supporting mental and physical 
health benefits for college students [25,81]. With the alarming rates of anxiety among college 
students, institutions of higher education must prioritize developing and maintaining greenspaces 
for students to access regularly on campuses. Not only is accessibility to nature important, but also 
the ways in which one engages with natural environments [82]. Collectively, institutions of higher 
education, college counseling centers, researchers, and practitioners may be able to maximize 
mental health benefits for students by developing nature-based health interventions (NBIs) 
designed to increase nature exposure and reduce mental health symptoms. 



 
 

 
 
1.3. Nature-Based Health Interventions 
 

Policymakers and healthcare professionals have increasingly advocated for NBIs to promote 
improved health and well-being amid the demand for mental health services [83,84]. NBIs are 
strategies, activities, and programs designed to engage people in nature-based experiences aimed 
to improve physical, mental, and social health and well-being [85]. Nineteen experts across the 
globe participated in a Delphi study to identify two broad categories of NBIs, those focused on 
changing the environment (i.e., increased provision of public urban parks and gardens, indoor 
plants) or changing human behavior (i.e., ecotherapy, green exercise) [85]. NBIs can be a cost-
effective solution to improve mental health and well-being [28,85] across a variety of domains 
(e.g., physiological, psychological, social) [86], with NBIs focused on changing human behavior 
effective in reducing anxiety [58,84,87]. 

A variety of factors must be considered when selecting, developing, and implementing NBIs 
to include financial cost, anticipated health benefits, accessibility, and the capability to deliver the 
intervention [85,88]. When implementing interventions with college students, the engagement and 
attractiveness of the intervention must be considered [88]. Students prefer interventions that are 
brief and can be easily integrated into their busy schedules [53]. Given that college students have 
access to nature, and both NBIs and MBIs reduce anxiety, scholars suggest connecting with nature 
enhances mindfulness practice and well-being [26,27]. 
 
1.4. Nature-Based Mindfulness 
 

Nature-based mindfulness connects nature with mindfulness techniques to deepen meditation 
practices [27], encourage social activism, assist in coping with climate change [89], and improve 
well-being [90,91]. Mindfulness is an integral component of Shinrin-Yoku (i.e., forest bathing) 
[92], which aids in reducing anxiety [93]. Although the practice of integrating nature and 
mindfulness has been used for centuries [26], the evidence in support of nature-based mindfulness 
interventions to improve human health and well-being is in its infancy. 
 
1.4.1. Nature-Based Mindfulness Interventions 
 

Recently, nature-based mindfulness interventions have been piloted in adventure therapy 
and outdoor education programs to study their impacts. Young adult males with substance use 
disorders who engaged in mindfulness-based experiences during a 90-day adventure therapy 
program increased scores in Nonjudging of inner experience and Nonreactivity to inner experience 
from the FFMQ, which correlated with a decrease in overall subjective distress [94]. Fourteen 
adults participating in an 8-day Outward Bound Mindfulness Program, with five hours per day 
dedicated to mindfulness practice experienced a significant increase in mindfulness and positive 
affect scores post-intervention and maintained these levels at 3-month follow-up when compared 
to a control group [90]. While evidence from these pilot studies supports the positive benefits of 
nature-based mindfulness interventions in outdoor education and adventure therapy programs, 



these programs may be inaccessible due to the financial cost [95] and time required (8 days to 90 
days) to be in a remote natural environment. 
 
1.4.2. Nature-Based Mindfulness Interventions and College Students 
 

Danish university students experiencing moderate to high levels of stress who participated 
in a 5-day residential mindfulness retreat aimed at reducing stress and improving mental health 
were randomly assigned to one of three conditions: indoors, natural outdoor setting, and a control 
group [28]. Contrary to previous research from a systemic review and meta-analysis on the effects 
of mindfulness training in outdoor settings [96], the authors did not find a difference in mindfulness 
and perceived stress scores for participants in the indoor and natural outdoor settings [28]. 
Although researchers found a moderate effect size post-treatment for perceived levels of stress 
between the indoor and control group participants, the results were nonsignificant. While they 
attribute this finding to the design of the indoor environment emulating the restorative qualities of 
natural environments [28], given the small sample size (n = 60) and observed power not reported, 
the results may be subject to a type II error. While an advantage of this program is the low attrition 
rate (3%), college students prefer mindfulness interventions with brief time commitments [53]. 
Brief nature-based mindfulness interventions may provide positive mental health benefits and are 
more accessible than those offered in remote natural settings and residential programs. 
 Few researchers have explored the mental health impacts of brief nature-based mindfulness 
interventions among college students. Researchers at a mid-Atlantic university piloted a 1-min and 
5-min nature-based mindfulness walk with participants asked to respond to written comment cards 
at the end of each walk to assess the psychological effects of the intervention [30]. Although 96% 
of the participants indicated positive psychological effects, with 82% indicating stress reduction 
as the most common effect, only 60% of participants completed the written comment cards. While 
the results are promising, this study poses several limitations, which include no comparison or 
control group, no use of standardized assessments, and no pre-test scores. In exploring the impact 
of interventions on college student mood disturbance, students were randomly assigned to either 
the outdoor or indoor condition, and in each location were assigned to participate in a 20-min 
meditation or a control condition, writing daily activities in a typical week [29]. Students in the 
outdoor condition experienced a greater reduction in mood disturbance compared to the indoor 
condition regardless of activity, and students participating in the 20-min meditation experienced a 
greater reduction in mood disturbance compared with the control task, regardless of location. 
Although there was no added benefit of meditation in the outdoor location in this study, evidence 
supports brief meditation in nature enhances mental health benefits for college students compared 
to meditation indoors, and a control group [31]. Similarly, in exploring the impact of a 20-min 
walk on mood, students walking outdoors with and without mindfulness experienced an increase 
in positive mood compared to those walking indoors, while students walking outdoors with 
mindfulness experienced a greater reduction in negative affect compared to the other two 
conditions [32]. While the preliminary evidence supports mental health benefits of brief nature-
based mindfulness interventions, students engaged in these interventions without social 
interaction. Social prescribing is correlated with improvements in social connectedness, physical 
health, and mental well-being [97]. While there is limited evidence regarding social interaction 
among participants in brief nature-based mindfulness interventions, enhancing social 
connectedness and allowing group members to learn from one another may enhance the benefits 
of brief nature-based mindfulness interventions. 



 The brief nature-based mindfulness interventions reviewed lack details of the integration 
of nature and mindfulness in the intervention design. We argue the need to intentionally integrate 
theoretical components of nature and mindfulness into nature-based mindfulness interventions 
given the reciprocal relationship between mindfulness and nature [27]. With both exposure to 
nature and mindfulness practice suggested to restore attention [98], ART may be suitable to 
integrate with mindfulness in nature-based mindfulness interventions aimed at reducing anxiety as 
it describes a process as to how nature positively impacts human beings. 
 
2. Integrating Mindfulness and Attention Restoration Theory 
 
When integrating nature exposure into the therapeutic process, it is vital to identify the proposed 
causal pathways (i.e., theory of change) specific to the type of nature experience, the specific 
intervention components, and the intended mental health outcomes [99,100]. Mindfulness 
enhances the restorative characteristics of an environment, and natural environments aid in the 
development of mindfulness practice; both are suggested to restore attentional capacities, thus 
restoring mental fatigue [98]. ART suggests involuntary attention induced by natural environments 
leads to increased cognitive capacity to restore mental fatigue, while mindfulness suggests 
intentional attention to the present moment leads to a shift in perspective. With both nature 
activities and quiet activities compatible with reflection [101], once involuntary attention is 
induced by nature, the pleasing aesthetics of natural environments offset the potential discomfort 
of mindfulness practice, expediting Reperceiving. We propose the integration of the core 
components of mindfulness (i.e., Attention, Intention, Attitude, and Reperceiving) [12] and ART 
(i.e., Being Away, Extent, Soft Fascination, and Compatibility) [13]. As indicated in Figure 1, the 
core components of mindfulness are integrated once involuntary attention has been stimulated, 
informing the design of NBMT ©. Mindful engagement in nature can be used to refocus attention, 
respond with less reactivity, and enhance clarity of one’s internal and external experiences. 
Reperceiving partially mediates the relationship between connection with nature and mindfulness, 
specifically the Nonreactivity and Observing facets of mindfulness, suggesting that those who are 
more observant and less reactive may be less inclined to over-identify with thoughts and emotions 
[102]. Deidentifying with one’s subjective experiences (i.e., Reperceiving) to be more present in 
and connected to nature may restore mental fatigue, improve self-regulation, and enhance 
emotional flexibility, contributing to improved psychological symptoms (i.e., anxiety) [103]. See 
Figure 1. Integrating Core Components of Attention Restoration Theory and Mindfulness for 
further detail. 
 
2.1. Nature-Based Mindfulness Training 
 
NBMT © is a brief psychoeducational group intervention designed to be delivered outdoors, in 
nature, with the intended outcomes to improve mindfulness and reduce anxiety. NBMT © 
integrates theoretical constructs of Mindfulness [12] and ART [13] and includes 
psychoeducational content, experiential activities, and interaction among group members. The 
content and activities are designed to teach participants tangible skills, which are practiced during 
NBMT ©, that can be utilized after the conclusion of the intervention. Group discussion fosters a 
sense of community and social connectedness allowing participants to realize they are not alone 
in their struggles with anxiety and share their experiences in a safe place to learn from one another 
[104]. 



 
Figure 1. Integrating Core Components of Attention Restoration Theory and Mindfulness [12,13] 

 
 
2.1.1. Intervention Location 
 
While college campuses provide access to natural environments [25], NBMT © is flexible and can 
be implemented with several and diverse populations and in a variety of locations. The location 
for the NBMT © intervention must: 
  

1. Be in a natural environment; 

2. Be easily accessible to participants; 

3. Have limited external stimulus (i.e., foot traffic, car traffic); 

4. Consist of an alternative location for inclement weather (i.e., open air 
structure, canopy). 

 
The natural environment selected is recommended to be within walking distance or a short 

drive to participants, such as local parks, botanical gardens, and greenspaces, to increase 
accessibility to participants. Additionally, NBMT © is appropriate for those with physical 
limitations as the location must be accessible to those with physical disabilities. Participants are 
seated on the ground in a circle to be able to see everyone in the group. As participants are seated 
for the majority of NBMT ©, comfortable seating (i.e., blankets, camp chairs) can be provided for 
the duration of the intervention. 
 
2.1.2. NBMT © Journal 
 

Participants are provided a paper journal and writing instrument to use throughout NBMT 
©. The journal is 5.5′′ × 8.5′′ and consists of 16 pages and follows the sequence of the NBMT © 
curriculum. The psychoeducational content in NBMT © is packaged in acronyms, which are easy 
to remember, while the prompts for experiential activities provide space in the journal for 
participants to write or draw their responses. Rather than solely focusing on the Observing facet 
of mindfulness, the intentional use of a journal in NBMT © targets the Describing facet, which is 
correlated with a decrease in anxiety symptoms [46]. Additionally, during the intervention, the 
journal cannot be accessed on cell phones or electronic devices to allow participants to get away 
from both their typical day-to-day lives and technological distractions. At the end of NBMT ©, 



participants keep their journals with the psychoeducational content and experiential activities 
easily accessible at the conclusion of the intervention. 
 
2.1.3. Duration and Participants 

 
NBMT © is 90-min in length and consists of eight to twelve group members. As NBMT 

© is specifically designed to decrease anxiety, participants must experience clinically significant 
distress due to their anxiety symptoms. Both the number of participants and length of NBMT © 
are consistent with recommendations for psychoeducational groups [104,105], including group 
MBIs such as dialectical behavior therapy (DBT) [106] and are more accessible than multi-day or 
remote nature-based interventions. 

 
2.1.4. Group Facilitator Characteristics 
 
NBMT © group facilitators believe that natural environments can heal, promote mental health and 
wellness, and influence the therapeutic process. Throughout NBMT ©, the group facilitator 
follows a structured guide providing psychoeducational content, directs experiential activities, and 
facilitates discussion among participants. While the guide provides a format for the group process, 
group facilitators are encouraged to be flexible when using group counseling skills to focus, 
facilitate, and enhance group discussion to foster a safe and trusting environment and allow group 
members to learn from each other. Authenticity of the group facilitator is vital, with appropriate 
self-disclosure from the facilitator offering hope to participants by sharing their process of 
managing anxiety through nature-based mindfulness practices. Additionally, group facilitators 
must be attuned to the individual group participants and group dynamics and be flexible to 
effectively manage group dynamics. 
 
2.2. Application of Nature-Based Mindfulness Training 
 

Behavioral interventions can be considered as a combination of a set of intervention 
components [107], with each component highlighted in the application of NBMT ©. Table 2 
provides the time allotted, a brief description of the individual intervention components, and the 
core components of Mindfulness and ART identified in Figure 1. The group facilitator introduces 
themselves and asks participants to introduce themselves to the group (i.e., Group Introduction). 
The facilitator serves as a model for participants, creating safety and trust within the group, a 
primary strategy of practitioners providing nature-based therapies [108]. After Group 
Introductions, the facilitator draws attention to the natural environment with Nature Restores by 
highlighting the setting of the group in nature (e.g., green space, park, arboretum, etc.) 
incorporating core components from ART (e.g., Being Away, Extent, Soft Fascination, 
Compatibility). The facilitator guides the discussion of participants’ experiences with nature and 
emphasizes the benefits of nature exposure in reducing anxiety. See Table 2. NBMT © 
Intervention Components: Time and Description for further detail. 

After Nature Restores, the facilitator directs participants to label their anxiety in a reflective 
drawing and writing activity (i.e., Anxiety). The phrase “name it to tame it” coined by Dr. Daniel 
Siegal suggests naming an emotion increases the ability to tame or manage this emotion [109]. 
The Anxiety component incorporates affective labeling of emotions, a form of implicit emotion 
regulation [110] effective in reducing pre-competition anxiety in athletes [111] and reducing  
 



Table 2. NBMT © Intervention Components: Time and Description. 
Intervention Component ART & Mindfulness 

Components Time Description 

Group Introduction Being Away  
Intention 0:00–0:05 

Facilitator and participants share their 
name, pronouns (optional), major, and 
reason for participating in NBMT ©. 

Nature Restores Being Away  
Intention 0:05–0:10 

Facilitator draws attention to natural 
environment and guide discussion with 
participants on their experiences with 

nature 

Anxiety Compatibility   
Attention 0:10–0:20 

Facilitator directs participants to reflect 
on their anxiety and to write or draw 

how anxiety impacts their lives. 

Why NBMT ©? Compatibility   
Attention 0:20–0:25 

Participants identify their purpose for 
participating in and practicing NBMT © 

and write their purpose. 

Life Goals Compatibility   
Attention 0:25–0:35 

Participants reflect on their larger life 
goals, drawing or writing this goal and 

sharing with group members. 

What is NBMT ©? Soft Fascination  
Attention 0:35–0:45 

Participants focus on their internal 
experience (i.e., thoughts, emotions, and 
sensations) and write what they notice in 

the moment. 

Nature-Based Grounding 
Extent  

Soft Fascination  
Attention 

0:45–0:55 

Participants focus on their external 
experience (i.e., surroundings, natural 

environment) and facilitator guides 
participants in Nature-Based Grounding 

exercise. 

How to Practice NBMT ©? 
Being Away  

Compatibility 
Attitude 

0:55–1:05 

Facilitator guides discussion among 
participants to practice NBMT © 
without judgment, honestly, and 
focusing on one thing at a time. 

Nature-Based Guided 
Meditation 

Being Away 
Extent  

Soft Fascination 
Compatibility 
Reperceiving 

1:05–1:20 

Facilitator will prepare participants for 
the guided meditation and will guide a 

10-min Nature-Based Guided 
Meditation specific to the natural 

environment of the group. 

Reflective Journaling 
Extent  

Soft Fascination 
Reperceiving 

1:20–1:25 
Participants will reflect on three prompts 

focused on Attention, Attitude, and 
Intention and write their responses. 

Group Conclusion Compatibility 
Reperceiving 1:25–1:30 

Participants will write their top three 
takeaways from NBMT © and share one 

with the group. 

 
public speaking anxiety [112]. In naming their anxiety, the facilitator guides participants to set 
their intention for NBMT ©, to reflect on their purpose (i.e., the why) for participating, and to 
write their responses in the journal (i.e., Why NBMT ©?). After setting intentions for NBMT ©, 
the facilitator encourages participants to reflect on larger life goals and what life would look like 
without anxiety (i.e., Life Goals). Participants are directed to draw and write this goal to share with 



the group. With Intention a core component of mindfulness [12] found in MBIs [113], participants 
identify intentions both for their time during NBMT © (i.e., Why NBMT ©?) and a more global 
intention in their life (i.e., Life Goals). 

Following the discussion on Life Goals, the facilitator shifts the discussion to guide 
participants to pay attention to their internal experience (e.g., thoughts, emotions, physical 
sensations) in the present moment (i.e., What is NBMT ©?). Participants are directed to write 
down their present thoughts, physical sensations, and emotions, and to share with the group which 
of these was easiest and hardest to recognize. The group facilitator highlights the importance to 
focus first on which is easiest to recognize (i.e., thoughts, emotions, physical sensations) within 
each participant to better recognize symptoms of anxiety. Participants take a short stretch break 
and sit in a different location prior to the facilitator directing participants to focus on their external 
experience. The stretch break marks the halfway point providing participants a different view of 
the natural environment and allows the facilitator a more direct view of participants who were 
sitting directly next to the facilitator at the start of NBMT ©. The facilitator guides participants to 
focus on their external experience, specifically the environment, surroundings, and the natural 
world asking participants to share with the group what they notice within their environment (i.e., 
Nature-Based Grounding). The facilitator directs participants to pay attention to their senses and 
participate in a grounding exercise, write responses in their journal, and share what they noticed 
in their external environment. 

After the grounding exercise, the facilitator provides information on How to Practice 
NBMT © highlighting the importance of being open to new experiences and honest with 
themselves, to focus on one thing at a time, without judgment. In learning the core components of 
NBMT ©, the facilitator will prepare clients to participate in a guided meditation. The facilitator 
asks participants to find a comfortable position, provides instructions for breathing, and directs 
participants to engage with the meditation openly and without judgment. 
 The group facilitator guides participants through a 10-min Nature-Based Guided 
Meditation specific to the location of the NBMT © intervention site. The meditation first focuses 
on How to Practice NBMT ©, followed by What is NBMT ©?, with participants directed to pay 
attention to their internal experience. The meditation shifts to Nature-Based Grounding, with the 
facilitator guiding participants to focus on their senses to attend to their external experience (e.g., 
the natural environment). The end of the meditation focuses on intentions for NBMT © and 
broader life goals (i.e., Why NBMT ©?, Life Goals), specifically focusing on the core component 
from ART, Compatibility, highlighting reciprocity between intentions and nature. Following the 
Nature-Based Guided Meditation, the facilitator directs participants to reflect on three prompts and 
write their responses in the journal (i.e., Reflective Journaling). 
 Both Reflective Journaling and Group Conclusion directs participants to reflect on their 
experience and write responses to enhance or expedite Reperceiving. Reflective Journaling is 
incorporated towards the end of NBMT ©, with journaling effective in reducing anxiety symptoms 
among undergraduate students [114]. The three prompts focus participants on reflecting and 
writing responses to enhance the Attention, Attitude, and Intention components of Mindfulness 
[12]. NBMT © concludes with the participants writing their three takeaways from their time in the 
group. The facilitator will share their top takeaway and ask each participant to share their top 
takeaway from NBMT © with the group (i.e., Group Conclusion). 
 
3. Discussions 
 



NBMT © is an attractive, engaging, effective, sustainable, and cost-effective intervention 
designed to reach more college students seeking counseling services and reduce anxiety symptoms. 
Researchers developing a grounded theory identified four themes on how practitioners experience, 
perceive, and work with nature towards therapeutic goals [108]. Integrated in the NBMT © design, 
the first three themes include a belief that nature is actively influencing the therapeutic process, 
the practice of working with nature, and the relationship between the practitioner and nature. The 
fourth theme, creating conditions for clients’ engagement through nature, includes five primary 
methods of intervention all evident in the NBMT © curriculum: 
 

1. Creating safety and trust;  
2. Facilitating internal and external awareness; 
3. Teaching new ways of knowing; 
4. Role modeling and invitations;  
5. Helping clients in meaning-making.  

 
As an intervention strategy, the social interaction among participants is essential to enhance 

the benefits of NBMT ©. It is vital group facilitators create a safe environment for group members 
in the early stages of the intervention. Modeling authenticity through appropriate self-disclosure 
early in the intervention allows group members to experience the power of vulnerability, 
establishes safety, and sets the stage for others to share their experience to learn from one another. 

The developer intentionally designed NBMT © to invoke involuntary attention, prior to 
introducing Why NBMT ©? approximately 20 min into the intervention, as evidence suggests 10 
to 20 min of nature exposure in college students leads to mental health benefits [80]. Why NBMT 
©? aims to increase awareness of group member intentions for practicing nature-based 
mindfulness and participating in NBMT ©, to create meaning out of their experience, and 
recognize mindfulness practice is compatible with nature. Focusing on intentions (i.e., Why 
NBMT ©? and Life Goals) fosters a sense of hope in participants that NBMT © and nature-based 
mindfulness practice will aid in reducing anxiety and support broader life goals prior to introducing 
content specific to Attention. What NBMT ©? and Nature-Based Grounding targets internal and 
external awareness, both integral in mindfulness practice [12] and therapeutic interventions in 
nature [108]. In DBT, Mindfulness “What” and “How” skills are effective in reducing anxiety 
among college students [50]. How to Practice NBMT ©? fosters new knowledge on how to 
practice mindfulness openly, honestly, and nonjudgmentally, vital to reducing symptoms of 
anxiety [45]. 

The Nature-Based Guided Meditation is an experiential activity to put learning into 
practice. While the majority of the Nature-Based Guided Meditation remains consistent, the group 
facilitator is tasked with developing the Nature-Based Grounding portion of the meditation script. 
This part of the script is designed to be flexible and incorporate specifics of the natural environment 
where NBMT © is conducted. The group facilitator is required to develop alternatives within the 
meditation script to highlight the current weather conditions and wildlife present during the NBMT 
© group (i.e., sun, wind, birds, etc.) and effectively guide participants through the elements of the 
natural environment in the present moment. Intentionally administering the Nature-Based Guided 
Meditation to include specific aspects of the present natural environment is vital for participants 
to respond to the Reflective Journaling prompts. Finally, during the Group Conclusion, the 
facilitator continues to model safety and trust, in self-disclosing their top takeaway from the group 
and inviting participants to share their takeaway to make meaning of their experience of NBMT 



©. The social interaction among the group facilitator and members throughout NBMT © is 
intentionally designed as an innovative strategy to enhance the benefits of NBMT ©. 
 
3.1. Social Interaction 
 

While there is limited evidence highlighting social interaction among participants in brief 
nature-based mindfulness interventions, the importance of social interaction is foundational to 
Wilderness Therapy (WT). The Concurrent Model of the WT Process highlights the Social Self as 
one of three primary components inherent in the WT process [115], which is informed by Social 
Learning Theory (SLT). SLT posits people can learn a new behavior through observing others by 
attending, retaining, reproducing, and identifying motivating factors to reproduce the behavior 
[116]. In NBMT ©, the group facilitator models vulnerability, authenticity, and appropriate social 
interaction in the group setting, fostering a safe learning environment, to set the stage for members 
to share their experiences to learn and grow from each other. As an intervention strategy, NBMT 
© group facilitators are seen as approachable, relatable, and in a positive light, just as WT clinical 
staff are perceived more positively by clients than counselors in other settings [117]. These group 
facilitator characteristics allow for group members to learn from each other, increase self-efficacy, 
and improve mental health functioning. By translating these characteristics, NBMT © offers an 
innovative strategy to aid in the development of group nature-based interventions that are 
attractive, are more accessible than remote nature-based services, and can reach more clients than 
individual counseling. 
 
3.2. Limitations 
 

While there are strengths to integrating ART and Mindfulness in brief group nature-based 
mindfulness interventions there are limitations of the application of NBMT © to consider. First, 
the facilitator is unable to protect the confidentiality of participants in the outdoor setting, a 
necessary component for NBMT ©. Second, weather may be a limitation (e.g., temperature, 
precipitation), with additional preparations for inclement weather necessary (i.e., shifting the group 
to a covered outdoor structure). Third, for nature-based counseling interventions it may be 
challenging to determine the impact of nature versus the intervention itself on client outcomes 
[99,118]. Fourth, group counseling interventions may present challenges with managing individual 
group members and the group dynamics. Facilitators of NBMT © must possess group counseling 
competencies and feel comfortable to address challenges that arise in the group setting. Finally, 
NBMT © may not be ideal for all students struggling with anxiety, especially when more acute 
mental health concerns are present (e.g., suicidality, crisis) and individual counseling may be more 
appropriate. 
 
3.3. Future Directions 
 

NBMT © is designed to be simple and flexible, as these are top predictors for program 
adoption [119], with the ability to be adapted to each university, school, organization, and agency 
based on their clinical and environmental resources. Currently, the developer of NBMT © is in the 
process of conducting a pilot study to assess feasibility of the intervention and identify preliminary 
outcomes of anxiety and mindfulness scores among college students when compared to a control 
group. The research team will evaluate several distinctive features of feasibility to include 



recruitment and sample characteristics, procedures and measures, intervention acceptability, and 
the identification of resources needed to implement and manage the study, and evaluate participant 
responses and outcomes to NBMT © [120]. Once feasibility is established, the Multiphase 
Optimization Strategy (MOST) [105,121] can be utilized. MOST is a methodology intended to 
build, optimize, and evaluate behavioral interventions which are comprised of a set of intervention 
components. The research team hopes to employ MOST in the future to iteratively examine the 
impact of each intervention component on the desired outcomes and strengthen each component 
against an a priori performance standard to create an optimized version of NBMT © that can then 
be evaluated in a fully powered 2-arm randomized control trial. A brief screening tool can be 
utilized, such as the two-item Generalized Anxiety Disorder-2 (GAD-2) [122] to ensure 
participants are experiencing clinically significant distress due to their anxiety symptoms. Several 
group facilitators will be needed to further examine the impacts of NBMT ©, with a train-the-
trainer model currently under development. 

To provide NBMT © to college students, it is vital for group facilitators to develop and 
maintain relationships with institutions of higher education, college counseling centers, and 
various departments on campus. With college students’ busy schedules [52], facilitators may offer 
several group times for college students to sign-up or offer the NBMT © intervention through 
course curriculum [53]. While the interaction of group members is integral in NBMT ©, it is 
designed to be flexible with various potential applications of the intervention components. 

In a world increasingly run by technology, researchers can adapt and utilize technology as 
a resource to improve mental health and wellness through e-health interventions. With evidence 
of nature-based guided imagery [72], natural sounds [73], and virtual reality psychotherapy [74] 
reducing anxiety, technological adaptations must be considered for NBMT ©. As NBMT © is 
comprised of a set of intervention components, the NBMT © mobile application may present 
participants with a booster after the group intervention to maintain treatment outcomes over time. 
Additionally, a mobile application can be implemented as a standalone e-health intervention by 
increasing the reach of the NBMT © curriculum to improve health and well-being. As the mobile 
application for NBMT © would be an e-heath intervention, the MOST methodology can be used 
to enhance and optimize the intervention [121]. 

Additionally, anxiety is not the only mental health diagnosis of concern among college 
students. Although NBMT © is designed to reduce anxiety, the intervention can be adapted 
specifically for other mental health concerns by replacing the Anxiety intervention component 
with a different mental health concern (i.e., depression), with nature-based mindfulness 
interventions reducing depressive symptoms among college students [31]. NBMT © can be 
implemented with other populations (i.e., high school students; high-stress professionals) 
experiencing mental health concerns. NBMT © may not only provide a creative and innovative 
solution to serve college students seeking support, but it may also fuel research and development 
of nature-based mindfulness interventions to support students and high-risk populations 
experiencing a variety of mental health concerns. 
 
4. Conclusions 
 

Institutions of higher education must maximize their campus resources and identify creative 
strategies to combat the mental health crisis on college campuses. While group MBIs and exposure 
to nature improves college student mental health, there is limited available evidence on the impact 
of nature-based mindfulness interventions for college students experiencing anxiety. Additionally, 



nature-based mindfulness interventions with college students lack the articulation of integrating 
nature and mindfulness and nature-related theories in the nature-based mindfulness intervention 
design. We argued the need to intentionally integrate theoretical components of nature and 
mindfulness into nature-based mindfulness interventions and provide an example of an innovative 
brief nature-based mindfulness intervention taking place in a group setting. In this manuscript, the 
core components of Mindfulness [12] and Attention Restoration Theory (ART) [13] were 
reviewed, integrated, and applied to college students experiencing anxiety through NBMT ©, an 
innovative psychoeducational group intervention aimed at reducing anxiety and improve 
mindfulness. 

The authors highlight evidence of the benefits of mindfulness practice and interacting with 
nature in reducing anxiety-related symptoms, an epidemic across college campuses. With college 
counseling centers facing an influx of students experiencing anxiety, NBMT © offers an 
innovative and creative strategy to meet college student mental health needs. NBMT © integrates 
theoretical components from Mindfulness and ART as a psychoeducational group intervention that 
may benefit college students struggling with anxiety and improve mental health and well-being on 
college campuses. 
 
Author Contributions: Conceptualization, L.A.V.; Methodology, L.A.V.; resources, L.A.V.; 
writing—original draft preparation, L.A.V., K.L.W. and C.T.J.; writing—literature review, 
L.A.V., K.L.W. and C.T.J.; writing—theory integration and conceptualization, L.A.V.; writing—
discussion, L.A.V. and D.L.W.; writing—review and editing, L.A.V., K.L.W., C.T.J., D.L.W. and 
A.L.V.; visualization, A.L.V.; design of written work: A.L.V.; supervision, L.A.V.; project 
administration, L.A.V. All authors have read and agreed to the published version of the manuscript. 
 
Funding: This research received no external funding. 
 
Institutional Review Board Statement: Not applicable. 
 
Informed Consent Statement: Not applicable. 
 
Data Availability Statement: Not applicable. 
 
Conflicts of Interest: The authors declare no conflict of interest. 
 
References 
 
1. Center for Collegiate Mental Health. 2021 Annual Report; Penn State—CCMH: University 

Park, PA, USA, 2021; pp. 1-40. 
 

2. COVID-19 Pandemic Triggers 25% Increase in Prevalence of Anxiety and Depression 
Worldwide. Available online: Who.int.https://www.who.int/news/item/02-03-2022-covid-19-
pandemic-triggers-25-increase-in-prevalence-of-anxiety-and-depression-worldwide 
(accessed on 5 October 2022). 
 



3. Salimi, N.; Gere, B.; Talley, W.; Irioogbe, B. College Students Mental Health Challenges: 
Concerns and Considerations in the COVID-19 Pandemic. J. Coll. Stud. Psychother.; 2021; 
pp. 1-13. [DOI: https://dx.doi.org/10.1080/87568225.2021.1890298] 
 

4. Hoyt, L.T.; Cohen, A.K.; Dull, B.; Castro, E.M.; Yazdani, N. “Constant Stress Has Become 
the New Normal”: Stress and Anxiety Inequalities among U.S. College Students in the Time 
of COVID-19. J. Adolesc. Health; 2021; 68, pp. 270-276. [DOI: 
https://dx.doi.org/10.1016/j.jadohealth.2020.10.030] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/33288459] 
 

5. Lee, J.; Jeong, H.J.; Kim, S. Stress, Anxiety, and Depression among Undergraduate Students 
during the COVID-19 Pandemic and Their Use of Mental Health Services. Innov. High. 
Educ.; 2021; 46, pp. 519-538. [DOI: https://dx.doi.org/10.1007/s10755-021-09552-y] 
[PubMed: https://www.ncbi.nlm.nih.gov/pubmed/33907351] 
 

6. Nguyen, K.H.; Irvine, S.; Epstein, R.; Allen, J.D.; Corlin, L. Prior COVID-19 Infection, 
Mental Health, Food and Financial Insecurity, and Association with COVID-19 Vaccination 
Coverage and Intent among College-Aged Young Adults, US, 2021. Prev. Chronic Dis. 
Public Health Res. Pract. Policy; 2021; 18, E101. [DOI: 
https://dx.doi.org/10.5888/pcd18.210260] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/34914579] 
 

7. Duffy, M.E.; Twenge, J.M.; Joiner, T.E. Trends in Mood and Anxiety Symptoms and 
Suicide-Related Outcomes among U.S. Undergraduates, 2007–2018: Evidence from Two 
National Surveys. J. Adolesc. Health; 2019; 65, pp. 590-598. [DOI: 
https://dx.doi.org/10.1016/j.jadohealth.2019.04.033] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/31279724] 
 

8. Oswalt, S.B.; Lederer, A.M.; Chestnut-Steich, K.; Day, C.; Halbritter, A.; Ortiz, D. Trends in 
College Students’ Mental Health Diagnoses and Utilization of Services, 2009–2015. J. Am. 
Coll. Health; 2020; 68, pp. 41-51. [DOI: https://dx.doi.org/10.1080/07448481.2018.1515748] 
[PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30355071] 
 

9. Cage, E.; Stock, M.; Sharpington, A.; Pitman, E.; Batchelor, R. Barriers to Accessing 
Support for Mental Health Issues at University. Stud. High. Educ.; 2020; 45, pp. 1637-1649. 
[DOI: https://dx.doi.org/10.1080/03075079.2018.1544237] 
 

10. Woodhead, E.L.; Chin-Newman, C.; Spink, K.; Hoang, M.; Smith, S.A. College Students’ 
Disclosure of Mental Health Problems on Campus. J. Am. Coll. Health; 2021; 69, pp. 734-
741. [DOI: https://dx.doi.org/10.1080/07448481.2019.1706533] 
 

11. Lipson, S.K.; Lattie, E.G.; Eisenberg, D. Increased Rates of Mental Health Service 
Utilization by U.S. College Students: 10-Year Population-Level Trends (2007–2017). 
Psychiatr. Serv.; 2019; 70, pp. 60-63. [DOI: https://dx.doi.org/10.1176/appi.ps.201800332] 
 



12. Shapiro, S.L.; Carlson, L.E.; Astin, J.A.; Freedman, B. Mechanisms of Mindfulness. J. Clin. 
Psychol.; 2006; 62, pp. 373-386. [DOI: https://dx.doi.org/10.1002/jclp.20237] 
 

13. Kaplan, R.; Kaplan, S. The Experience of Nature: A Psychological Perspective; Cambridge 
University Press: New York, NY, USA, 1989. 
 

14. Bamber, M.D.; Morpeth, E. Effects of Mindfulness Meditation on College Student Anxiety: 
A Meta-Analysis. Mindfulness; 2019; 10, pp. 203-214. [DOI: 
https://dx.doi.org/10.1007/s12671-018-0965-5] 
 

15. Hamza, C.A.; Ewing, L.; Heath, N.L.; Goldstein, A.L. When Social Isolation Is Nothing 
New: A Longitudinal Study on Psychological Distress during COVID-19 among University 
Students with and without Preexisting Mental Health Concerns. Can. Psychol./Psychol. Can.; 
2021; 62, pp. 20-30. [DOI: https://dx.doi.org/10.1037/cap0000255] 
 

16. Bowler, D.E.; Buyung-Ali, L.M.; Knight, T.M.; Pullin, A.S. A Systematic Review of 
Evidence for the Added Benefits to Health of Exposure to Natural Environments. BMC 
Public Health; 2010; 10, 456. [DOI: https://dx.doi.org/10.1186/1471-2458-10-456] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/20684754] 
 

17. Bratman, G.N.; Olvera-Alvarez, H.A.; Gross, J.J. The Affective Benefits of Nature Exposure. 
Soc. Personal. Psychol. Compass; 2021; 15, e12630. [DOI: 
https://dx.doi.org/10.1111/spc3.12630] 
 

18. Bratman, G.N.; Daily, G.C.; Levy, B.J.; Gross, J.J. The Benefits of Nature Experience: 
Improved Affect and Cognition. Landsc. Urban Plan.; 2015; 138, pp. 41-50. [DOI: 
https://dx.doi.org/10.1016/j.landurbplan.2015.02.005] 
 

19. Jimenez, M.P.; DeVille, N.V.; Elliot, E.G.; Schiff, J.E.; Wilt, G.E.; Hart, J.E.; James, P. 
Associations between Nature Exposure and Health: A Review of the Evidence. Int. J. 
Environ. Res. Public Health; 2021; 18, 4790. [DOI: 
https://dx.doi.org/10.3390/ijerph18094790] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/33946197] 
 

20. Lackey, N.Q.; Tysor, D.A.; McNay, G.D.; Joyner, L.; Baker, K.H.; Hodge, C. Mental Health 
Benefits of Nature-Based Recreation: A Systematic Review. Ann. Leis. Res.; 2021; 24, pp. 
373-393. [DOI: https://dx.doi.org/10.1080/11745398.2019.1655459] 
 

21. Howell, A.J.; Passmore, H.-A. The Nature of Happiness: Nature Affiliation and Mental Well-
Being. Mental Well-Being: International Contributions to the Study of Positive Mental 
Health; Springer Science & Business Media: New York, NY, USA, 2013. 
 

22. Howell, A.J.; Dopko, R.L.; Passmore, H.-A. Nature Connectedness: Associations with Well-
Being and Mindfulness. Personal. Individ. Differ.; 2011; 51, pp. 166-171. [DOI: 
https://dx.doi.org/10.1016/j.paid.2011.03.037] 
 



23. Foellmer, J.; Kistemann, T.; Anthonj, C. Academic Greenspace and Well-Being—Can 
Campus Landscape Be Therapeutic? Evidence from a German University. Wellbeing Space 
Soc.; 2021; 2, 100003. [DOI: https://dx.doi.org/10.1016/j.wss.2020.100003] 
 

24. McFarland, A.L.; Waliczek, T.M.; Zajicek, J.M. The Relationship between Student Use of 
Campus Green Spaces and Perceptions of Quality of Life. HortTechnology; 2008; 18, pp. 
232-238. [DOI: https://dx.doi.org/10.21273/HORTTECH.18.2.232] 
 

25. Rakow, D.A.; Eells, G.T. Nature Rx: Improving College-Student Mental Health; Cornell 
University Press: Ithaca, NY, USA, 2019. 
 

26. Albrecht, N.J.; Albrecht, P. The Importance of Nature Based Mindfulness. Online J. 
Complement. Altern. Med.; 2019; 2, 000544. [DOI: 
https://dx.doi.org/10.33552/ojcam.2019.02.000544] 
 

27. Van Gordon, W.; Shonin, E.; Richardson, M. Mindfulness and Nature. Mindfulness; 2018; 9, 
pp. 1655-1658. [DOI: https://dx.doi.org/10.1007/s12671-018-0883-6] 
 

28. Djernis, D.; O’Toole, M.S.; Fjorback, L.O.; Svenningsen, H.; Mehlsen, M.Y.; Stigsdotter, U.; 
Dahlgaard, J. A Short Mindfulness Retreat for Students to Reduce Stress and Promote Self-
Compassion: Pilot Randomised Controlled Trial Exploring Both an Indoor and a Natural 
Outdoor Retreat Setting. Healthcare; 2021; 9, 910. [DOI: 
https://dx.doi.org/10.3390/healthcare9070910] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/34356288] 
 

29. Ibes, D.C.; Forestell, C.A. The Role of Campus Greenspace and Meditation on College 
Students’ Mood Disturbance. J. Am. Coll. Health; 2022; 70, pp. 99-106. [DOI: 
https://dx.doi.org/10.1080/07448481.2020.1726926] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/32233988] 
 

30. Ibes, D.; Hirama, I.; Schuyler, C. Greenspace Ecotherapy Interventions: The Stress-
Reduction Potential of Green Micro-Breaks Integrating Nature Connection and Mind-Body 
Skills. Ecopsychology; 2018; 10, pp. 137-150. [DOI: 
https://dx.doi.org/10.1089/eco.2018.0024] 
 

31. Owens, M.; Bunce, H.L.I. Nature-Based Meditation, Rumination and Mental Wellbeing. Int. 
J. Environ. Res. Public Health; 2022; 19, 9118. [DOI: 
https://dx.doi.org/10.3390/ijerph19159118] 
 

32. Nisbet, E.K.; Zelenski, J.M.; Grandpierre, Z. Mindfulness in Nature Enhances Connectedness 
and Mood. Ecopsychology; 2019; 11, pp. 81-91. [DOI: 
https://dx.doi.org/10.1089/eco.2018.0061] 
 

33. Kabat-Zinn, J. Wherever You Go, There You Are: Mindfulness Meditation in Everyday Life; 
Hyperion Books: Westport, CT, USA, 1994. 
 

https://www.ncbi.nlm.nih.gov/pubmed/32233988


34. Brown, K.W.; Ryan, R.M. The Benefits of Being Present: Mindfulness and Its Role in 
Psychological Well-Being. J. Personal. Soc. Psychol.; 2003; 84, pp. 822-848. [DOI: 
https://dx.doi.org/10.1037/0022-3514.84.4.822] 
 

35. Carmody, J. Evolving Conceptions of Mindfulness in Clinical Settings. J. Cogn. Psychother.; 
2009; 23, pp. 270-280. [DOI: https://dx.doi.org/10.1891/0889-8391.23.3.270] 
 

36. Carmody, J.; Baer, R.A. Relationships between Mindfulness Practice and Levels of 
Mindfulness, Medical and Psychological Symptoms and Well-Being in a Mindfulness-Based 
Stress Reduction Program. J. Behav. Med.; 2008; 31, pp. 23-33. [DOI: 
https://dx.doi.org/10.1007/s10865-007-9130-7] 
 

37. Baer, R.A.; Smith, G.T.; Hopkins, J.; Krietemeyer, J.; Toney, L. Using Self-Report 
Assessment Methods to Explore Facets of Mindfulness. Assessment; 2006; 13, pp. 27-45. 
[DOI: https://dx.doi.org/10.1177/1073191105283504] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/16443717] 
 

38. Brown, D.B.; Bravo, A.J.; Roos, C.R.; Pearson, M.R. Five Facets of Mindfulness and 
Psychological Health: Evaluating a Psychological Model of the Mechanisms of Mindfulness. 
Mindfulness; 2015; 6, pp. 1021-1132. [DOI: https://dx.doi.org/10.1007/s12671-014-0349-4] 
 

39. Baer, R.A.; Smith, G.T.; Lykins, E.; Button, D.; Krietemeyer, J.; Sauer, S.; Walsh, E.; 
Duggan, D.; Williams, J.M.G. Construct Validity of the Five Facet Mindfulness 
Questionnaire in Meditating and Nonmeditating Samples. Assessment; 2008; 15, pp. 329-
342. [DOI: https://dx.doi.org/10.1177/1073191107313003] 
 

40. de Bruin, E.I.; Topper, M.; Muskens, J.G.A.M.; Bogels, S.M.; Kamphuis, J.H. Psychometric 
Properties of the Five Facets Mindfulness Questionnaire (FFMQ) in a Meditating and a Non-
Meditating Sample. Assessment; 2012; 19, pp. 187-197. [DOI: 
https://dx.doi.org/10.1177/1073191112446654] 
 

41. Gu, J.; Strauss, C.; Crane, C.; Barnhofer, T.; Karl, A.; Cavanagh, K.; Kuyken, W. Examining 
the Factor Structure of the 39-Item and 15-Item Versions of the Five Facet Mindfulness 
Questionnaire before and after Mindfulness-Based Cognitive Therapy for People with 
Recurrent Depression. Psychol. Assess.; 2016; 28, pp. 791-802. [DOI: 
https://dx.doi.org/10.1037/pas0000263] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/27078186] 
 

42. Williams, M.J.; Dalgleish, T.; Karl, A.; Kuyken, W. Examining the Factor Structures of the 
Five Facet Mindfulness Questionnaire and the Self-Compassion Scale. Psychol. Assess.; 
2014; 26, pp. 407-418. [DOI: https://dx.doi.org/10.1037/a0035566] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/24490681] 
 

43. Curtiss, J.; Klemanski, D.H. Factor Analysis of the Five Facet Mindfulness Questionnaire in 
a Heterogeneous Clinical Sample. J. Psychopathol. Behav. Assess.; 2014; 36, pp. 683-694. 
[DOI: https://dx.doi.org/10.1007/s10862-014-9429-y] 

https://dx.doi.org/10.1177/1073191112446654


 
44. Baer, R.A. Measuring Mindfulness. Contemp. Buddhism; 2011; 12, pp. 241-261. [DOI: 

https://dx.doi.org/10.1080/14639947.2011.564842] 
 

45. Desrosiers, A.; Klemanski, D.H.; Nolen-Hoeksema, S. Mapping Mindfulness Facets onto 
Dimensions of Anxiety and Depression. Behav. Ther.; 2013; 44, pp. 373-384. [DOI: 
https://dx.doi.org/10.1016/j.beth.2013.02.001] 
 

46. Carpenter, J.K.; Sanford, J.; Hofmann, S.G. The Effect of a Brief Mindfulness Training on 
Distress Tolerance and Stress Reactivity. Behav. Ther.; 2019; 50, pp. 630-645. [DOI: 
https://dx.doi.org/10.1016/j.beth.2018.10.003] 
 

47. Pistorello, J.; Fruzzetti, A.E.; MacLane, C.; Gallop, R. Dialectical Behavior Therapy (DBT) 
Applied to College Students: A Randomized Clinical Trial. J. Consult. Clin. Psychol.; 2012; 
80, pp. 982-994. [DOI: https://dx.doi.org/10.1037/a0029096] 
 

48. Hazlett-Stevens, H.; Oren, Y. Effectiveness of Mindfulness-Based Stress Reduction 
Bibliotherapy: A Preliminary Randomized Controlled Trial. J. Clin. Psychol.; 2017; 73, pp. 
626-637. [DOI: https://dx.doi.org/10.1002/jclp.22370] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/27487300] 
 

49. Levin, M.E.; Haeger, J.A.; Pierce, B.G.; Twohig, M.P. Web-Based Acceptance and 
Commitment Therapy for Mental Health Problems in College Students: A Randomized 
Controlled Trial. Behav. Modif.; 2017; 41, pp. 141-162. [DOI: 
https://dx.doi.org/10.1177/0145445516659645] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/27440189] 
 

50. Lothes, J., II; Mochrie, K.; Wilson, M.; Hakan, R. The Effect of Dbt-Informed Mindfulness 
Skills (What and How Skills) and Mindfulness-Based Stress Reduction Practices on Test 
Anxiety in College Students: A Mixed Design Study. Curr. Psychol.; 2021; 40, pp. 2764-
2777. [DOI: https://dx.doi.org/10.1007/s12144-019-00207-y] 
 

51. Taylor, B.L.; Strauss, C.; Cavanagh, K.; Jones, F. The Effectiveness of Self-Help 
Mindfulness-Based Cognitive Therapy in a Student Sample: A Randomised Controlled Trial. 
Behav. Reserach Ther.; 2014; 63, pp. 63-69. [DOI: 
https://dx.doi.org/10.1016/j.brat.2014.09.007] 
 

52. Peltz, J.S.; Bodenlos, J.S.; Kingery, J.N.; Rogge, R. The Role of Financial Strain in College 
Students’ Work Hours, Sleep, and Mental Health. J. Am. Coll. Health; 2021; 69, pp. 577-
584. [DOI: https://dx.doi.org/10.1080/07448481.2019.1705306] 
 

53. Bamber, M.D.; Schneider, J.K. College Students’ Perceptions of Mindfulness-Based 
Interventions: A Narrative Review of the Qualitative Research. Curr. Psychol.; 2022; 41, pp. 
667-680. [DOI: https://dx.doi.org/10.1007/s12144-019-00592-4] 
 

54. Lennox, J.G. Aristotle: On the Parts of Animals I–IV; Claredon Press: Oxford, UK, 2002. 

https://dx.doi.org/10.1037/a0029096


 
55. Emerson, R.W. Nature; James Munroe and Company: Boston, MA, USA, 1836. 

 
56. Thoreau, H.D. Walden. Foresman & Co.: Chicago, NY, USA, 1917. 

 
57. Muir, J. Our National Parks; Houghton Mifflin & Co.: Boston, NY, USA, 1901. 

 
58. Coventry, P.A.; Brown, J.V.E.; Pervin, J.; Brabyn, S.; Pateman, R.; Breedvelt, J.; Gilbody, 

S.; Stancliffe, R.; McEachan, R.; White, P.C.L. Nature-Based Outdoor Activities for Mental 
and Physical Health: Systematic Review and Meta-Analysis. SSM Popul. Health; 2021; 16, 
100934. [DOI: https://dx.doi.org/10.1016/j.ssmph.2021.100934] 
 

59. Keniger, L.E.; Gaston, K.J.; Irvine, K.N.; Fuller, R.A. What Are the Benefits of Interacting 
with Nature?. Int. J. Environ. Res. Public Health; 2013; 10, pp. 913-935. [DOI: 
https://dx.doi.org/10.3390/ijerph10030913] 
 

60. Public Law 88-577 The Wilderness Act. 16 United States Code, 1131-1136, 88th Congress, 
2nd Session; United States Congress: Washington, DC, USA, 1964. 
 

61. Cookson, L.J. A Definition for Wildness. Ecopsychology; 2011; 3, pp. 187-193. [DOI: 
https://dx.doi.org/10.1089/eco.2011.0028] 
 

62. Maller, C.; Townsend, M.; Pryor, A.; Brown, P.; St Leger, L. Healthy Nature Healthy 
People: “contact with Nature” as an Upstream Health Promotion Intervention for 
Populations. Health Promot. Int.; 2006; 21, pp. 45-54. [DOI: 
https://dx.doi.org/10.1093/heapro/dai032] 
 

63. Roszak, T. The Voice of the Earth: An Exploration of Ecopsychology; Phanes Press, Inc.: 
Grand Rapids, MI, USA, 1992. 
 

64. Ulrich, R.S. Aesthetic and Affective Response to Natural Environments. Human Behavior 
and Environment; Altman, I.; Wohlwill, J.F. Plenum Press: New York, NY, USA, 1983; 
Volume 6, pp. 85-125. 
 

65. Wilson, E.O. Biophilia; Harvard University Press: London, UK, 1984. 
 

66. Kaplan, S. The Restorative Benefits of Nature: Toward an Integrative Framework. J. 
Environ. Psychol.; 1995; 15, pp. 169-182. [DOI: https://dx.doi.org/10.1016/0272-
4944(95)90001-2] 
 

67. James, W. Psychology: Briefer Course; Macmillan and Co.: London, UK, 1892. 
 

68. Van den Berg, A.E.; Maas, J.; Verheij, R.A.; Groenewegen, P.P. Green Space as a Buffer 
between Stressful Life Events and Health. Soc. Sci. Med.; 2010; 70, pp. 1203-1210. [DOI: 
https://dx.doi.org/10.1016/j.socscimed.2010.01.002] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/20163905] 

https://dx.doi.org/10.1093/heapro/dai032


 
69. Beyer, K.M.M.; Kaltenbach, A.; Szabo, A.; Bogar, S.; Nieto, F.J.; Malecki, K.M. Exposure 

to Neighborhood Green Space and Mental Health: Evidence from the Survey of the Health of 
Wisconsin. Int. J. Environ. Res. Public Health; 2014; 11, pp. 3453-3472. [DOI: 
https://dx.doi.org/10.3390/ijerph110303453] 
 

70. Bratman, G.N.; Anderson, C.B.; Berman, M.G.; Cochran, B.; de Vries, S.; Flanders, J.; 
Folke, C.; Frumkin, H.; Gross, J.J.; Hartig, T. et al. Daily. Nature and Mental Health: An 
Ecosystem Service Perspective. Sci. Adv.; 2019; 5, eaax0903. [DOI: 
https://dx.doi.org/10.1126/sciadv.aax0903] 
 

71. Bratman, G.N.; Hamilton, J.P.; Hahm, K.S.; Gross, J.J. Nature Experience Reduces 
Rumination and Subgenual Prefrontal Cortex Activation. Psychol. Cogn. Sci.; 2015; 112, pp. 
8567-8572. [DOI: https://dx.doi.org/10.1073/pnas.1510459112] 
 

72. Nguyen, J.; Brymer, E. Nature-Based Guided Imagery as an Intervention for State Anxiety. 
Front. Psychol.; 2018; 9, 1858. [DOI: https://dx.doi.org/10.3389/fpsyg.2018.01858] 
[PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30333777] 
 

73. Jo, H.; Song, C.; Ikei, H.; Enomoto, S.; Kobayashi, H.; Miyazaki, Y. Physiological and 
Psychological Effects of Forest and Urban Sounds Using High-Resolution Sound Sources. 
Int. J. Environ. Res. Public Health; 2019; 16, 2649. [DOI: 
https://dx.doi.org/10.3390/ijerph16152649] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/31344973] 
 

74. Pisalski, D.; Hierhager, M.; Stein, C.; Zaudig, M.; Bichlmeier, C. Influencing the Affective 
State and Attention Restoration in VR-Supported Psychotherapy. Proceedings of the 2020 
IEEE Conference on Games (CoG); Osaka, Japan, 24–27 August 2020. 
 

75. Wassenberg, C.L.; Goldenberg, M.A.; Soule, K.E. Benefits of Botanical Garden Visitation: 
A Means-End Study. Urban For. Urban Green.; 2015; 14, pp. 148-155. [DOI: 
https://dx.doi.org/10.1016/j.ufug.2015.01.002] 
 

76. Wood, L.; Hooper, P.; Foster, S.; Bull, F. Public Green Spaces and Positive Mental Health—
Investigating the Relationship between Access, Quantity and Types of Parks and Mental 
Wellbeing. Health Place; 2017; 48, pp. 63-71. [DOI: 
https://dx.doi.org/10.1016/j.healthplace.2017.09.002] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/28942343] 
 

77. Speake, J.; Edmondson, S.; Nawaz, H. Everyday Encounters with Nature: Students’ 
Perceptions and Use of University Campus Green Spaces. J. Stud. Res. Hum. Geogr.; 2013; 
7, pp. 21-31. [DOI: https://dx.doi.org/10.5719/hgeo.2013.71.21] 
 

78. Seitz, C.M.; Reese, R.F.; Strack, R.W.; Frantz, S.; West, B. Identifying and Improving Green 
Spaces on a College Campus: A Photovoice Study. Ecopsychology; 2014; 6, pp. 98-108. 
[DOI: https://dx.doi.org/10.1089/eco.2013.0103] 

https://dx.doi.org/10.3390/ijerph110303453
https://www.ncbi.nlm.nih.gov/pubmed/28942343


 
79. Barton, J.; Pretty, J. What Is the Best Dose of Nature and Green Exercise for Improving 

Mental Health? A Multi-Study Analysis. Environ. Sci. Technol.; 2010; 44, pp. 3947-3955. 
[DOI: https://dx.doi.org/10.1021/es903183r] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/20337470] 
 

80. Meredith, G.R.; Rakow, D.A.; Eldermire, E.R.B.; Madsen, C.G.; Shelley, S.P.; Sachs, N.A. 
Minimum Time Dose in Nature to Positively Impact the Mental Health of College-Aged 
Students, and How to Measure It: A Scoping Review. Front. Psychol.; 2019; 10, 2942. [DOI: 
https://dx.doi.org/10.3389/fpsyg.2019.02942] 
 

81. Rakow, D.A.; Ibes, D.C. Campus Nature Rx: How Investing in Nature Interventions Benefits 
College Students. Front. Psychol.; 2022; 13, 960370. [DOI: 
https://dx.doi.org/10.3389/fpsyg.2022.960370] 
 

82. Nejade, R.; Grace, D.; Bowman, L.R. Enabling Health Outcomes of Nature-Based 
Interventions: A Systematic Scoping Review. bioRxiv; 2022; [DOI: 
https://dx.doi.org/10.1101/2022.03.16.22272412] 
 

83. Lovell, R.; Depledge, M.; Maxwell, S. Health and the Natural Environment: A Review of 
Evidence, Policy, Practice and Opportunities for the Future; European Centre for 
Environment & Human Health, Medical School, University of Exeter: Exeter, UK, 2018. 
 

84. Maund, P.R.; Irvine, K.N.; Reeves, J.; Strong, E.; Cromie, R.; Dallimer, M.; Davies, Z.G. 
Wetlands for Wellbeing: Piloting a Nature-Based Health Intervention for Management of 
Anxiety and Depression. Int. J. Environ. Res. Public Health; 2019; 16, 4413. [DOI: 
https://dx.doi.org/10.3390/ijerph16224413] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/31718035] 
 

85. Shanahan, D.F.; Astell-Burt, T.; Barber, E.A.; Brymer, E.; Cox, D.T.C.; Dean, J.; Depledge, 
M.; Fuller, R.A.; Hartig, T.; Irvine, K.N. et al. Nature-Based Interventions for Improving 
Health and Wellbeing: The Purpose, the People and the Outcomes. Sports; 2019; 7, 141. 
[DOI: https://dx.doi.org/10.3390/sports7060141] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/31185675] 
 

86. Shanahan, D.F.; Lin, B.B.; Bush, R.; Gaston, K.J.; Dean, J.H.; Barber, E.; Fuller, R.A. 
Toward Improved Public Health Outcomes from Urban Nature. Am. J. Public Health; 2015; 
105, pp. 470-477. [DOI: https://dx.doi.org/10.2105/AJPH.2014.302324] 
 

87. Keenan, R.; Lumber, R.; Richardson, M.; Sheffield, D. Three Good Things in Nature: A 
Nature-Based Positive Psychological Intervention to Improve Mood and Well-Being for 
Depression and Anxiety. J. Public Ment. Health; 2021; 20, pp. 243-250. [DOI: 
https://dx.doi.org/10.1108/JPMH-02-2021-0029] 
 

88. Bloomfield, D. What Makes Nature-Based Interventions for Mental Health Successful?. 
BJPsych Int.; 2017; 14, pp. 82-85. [DOI: https://dx.doi.org/10.1192/S2056474000002063] 

https://dx.doi.org/10.3389/fpsyg.2022.960370
https://dx.doi.org/10.2105/AJPH.2014.302324


 
89. Wamsler, C.; Brossmann, J.; Hendersson, H.; Kristjansdottir, R.; McDonald, C.; Scarampi, P. 

Mindfulness in Sustainability Science, Practice, and Teaching. Sustain. Sci.; 2018; 13, pp. 
143-162. [DOI: https://dx.doi.org/10.1007/s11625-017-0428-2] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/30147776] 
 

90. Kirwin, M.; Harper, N.J.; Young, T.; Itzvan, I. Mindful Adventures: A Pilot Study of the 
Outward Bound Mindfulness Program. J. Outdoor Environ. Educ.; 2019; 22, pp. 75-90. 
[DOI: https://dx.doi.org/10.1007/s42322-019-00031-9] 
 

91. Sadowski, I.; Boke, N.; Mettler, J.; Heath, N.; Khoury, B. Naturally Mindful? The Role of 
Mindfulness Facets in the Relationship between Nature Relatedness and Subjective Well-
Being. Curr. Psychol.; 2022; 41, pp. 5358-5373. [DOI: https://dx.doi.org/10.1007/s12144-
020-01056-w] 
 

92. Owens, M.; Bunce, H.L.I. The Potential for Outdoor Nature-Based Interventions in the 
Treatment and Prevention of Depression. Front. Psychol.; 2022; 740210. [DOI: 
https://dx.doi.org/10.3389/fpsyg.2022.740210] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/35401311] 
 

93. Kotera, Y.; Richardson, M.; Sheffield, D. Effects of Shinrin-Yoku (Forest Bathing) and 
Nature Therapy on Mental Health: A Systematic Review and Meta-Analysis. Int. J. Ment. 
Health Addict.; 2022; 20, pp. 337-361. [DOI: https://dx.doi.org/10.1007/s11469-020-00363-
4] 
 

94. Russell, K.C.; Gillis, H.L.; Heppner, W. An Examination of Mindfulness-Based Experiences 
through Adventure in Substance Use Disorder Treatment for Young Adult Males: A Pilot 
Study. Mindfulness; 2016; 7, pp. 320-328. [DOI: https://dx.doi.org/10.1007/s12671-015-
0441-4] 
 

95. Russell, K.C.; Gillis, H.L.; Lewis, G. A Five-Year Follow-up of a Survey of North American 
Outdoor Behavioral Healthcare Programs. J. Exp. Educ.; 2008; 31, pp. 55-77. [DOI: 
https://dx.doi.org/10.1177/105382590803100106] 
 

96. Djernis, D.; Lerstrup, I.; Poulsen, D.; Stigsdotter, U.; Dahlgaard, J.; O’Toole, M. A 
Systematic Review and Meta-Analysis of Nature-Based Mindfulness: Effects of Moving 
Mindfulness Training into an Outdoor Natural Setting. Int. J. Environ. Res. Public Health; 
2019; 16, 3202. [DOI: https://dx.doi.org/10.3390/ijerph16173202] 
 

97. Leavell, M.A.; Leiferman, J.A.; Gascon, M.; Braddick, F.; Gonzalez, J.C.; Litt, J.S. Nature-
Based Social Prescribing in Urban Settings to Improve Social Connectedness and Mental 
Well-Being: A Review. Curr. Environ. Health Rep.; 2019; 6, pp. 297-308. [DOI: 
https://dx.doi.org/10.1007/s40572-019-00251-7] 
 

98. Kaplan, S. Meditation, Restoration, and the Management of Mental Fatigue. Environ. 
Behav.; 2001; 33, pp. 480-506. [DOI: https://dx.doi.org/10.1177/00139160121973106] 

https://dx.doi.org/10.1007/s12144-020-01056-w
https://dx.doi.org/10.1007/s12144-020-01056-w


 
99. Harper, N.J.; Fernee, C.R.; Gabrielsen, L.E. Nature’s Role in Outdoor Therapies: An 

Umbrella Review. Int. J. Environ. Res. Public Health; 2021; 18, 5117. [DOI: 
https://dx.doi.org/10.3390/ijerph18105117] 
 

100. Mygind, L.; Kjeldsted, E.; Hartmeyer, R.; Mygind, E.; Bolling, M.; Bentsen, P. Mental, 
Physical and Social Health Benefits of Immersive Nature-Experience for Children and 
Adolescents: A Systematic Review and Quality Assessment of the Evidence. Health Place; 
2019; 58, pp. 1-19. [DOI: https://dx.doi.org/10.1016/j.healthplace.2019.05.014] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/31220797] 
 

101. Kaplan, S. The Role of Natural Environment Aesthetics in the Restorative Experience. 
Managing Urban and High-Use Recreation Settings; Forest Service, USDA: St. Paul, MN, 
USA, 1993; pp. 46-49. 
 

102. Hanley, A.W.; Derringer, S.A.; Hanley, R.T. Dispositional Mindfulness May Be 
Associated with Deeper Connections with Nature. Ecopsychology; 2017; 9, pp. 225-231. 
[DOI: https://dx.doi.org/10.1089/eco.2017.0018] 
 

103. Macaulay, R.; Lee, K.; Johnson, K.; Williams, K. Mindful Engagement, Psychological 
Restoration, and Connection with Nature in Constrained Nature Experiences. Landsc. Urban 
Plan.; 2022; 217, 104263. [DOI: https://dx.doi.org/10.1016/j.landurbplan.2021.104263] 
 

104. Corey, M.S.; Corey, G.; Corey, C. Groups: Process and Practice; 10th ed. Cengage 
Learning: Boston, MA, USA, 2018. 
 

105. Gladding, S.T. Effective Group Counseling; Eric Digest; ERIC/CASS, School of 
Education, University of North Carolina at Greensboro: Greensboro, NC, USA, 1994; pp. 1-
2. 
 

106. Linehan, M.M. DBT Skills Training Manual; 2nd ed. The Guildford Press: New York, 
NY, USA, 2014. 
 

107. Collins, L.M. Optimization of Behavioral, Biobehavioral, and Biomedical Interventions: 
The Multiphase Optimization Strategy (MOST); Springer International Publishing AG: 
Cham, Switzerland, 2018. 
 

108. Naor, L.; Mayseless, O. The Art of Working with Nature in Nature-Based Therapies. J. 
Exp. Educ.; 2021; 44, pp. 184-202. [DOI: https://dx.doi.org/10.1177/1053825920933639] 
 

109. Siegel, D.J.; Bryson, T.P. The Whole-Brain Child Workbook: Practical Exercises, 
Worksheets, and Activities to Nurture Developing Minds; PESI Publishing & Media: Eau 
Claire, WI, USA, 2015. 
 

https://dx.doi.org/10.3390/ijerph18105117
https://dx.doi.org/10.1016/j.landurbplan.2021.104263


110. Torre, J.B.; Lieberman, M.D. Putting Feelings into Words: Affect Labeling as Implicit 
Emotion Regulation. Emot. Rev.; 2018; 10, pp. 116-124. [DOI: 
https://dx.doi.org/10.1177/1754073917742706] 
 

111. Mellalieu, S.D.; Hanton, S.; Jones, G. Emotional Labeling and Competitive Anxiety in 
Preparation and Competition. Sport Psychol.; 2003; 17, pp. 157-174. [DOI: 
https://dx.doi.org/10.1123/tsp.17.2.157] 
 

112. Niles, A.N.; Craske, M.G.; Lieberman, M.D.; Hur, C. Affect Labeling Enhances 
Exposure Effectiveness for Public Speaking Anxiety. Behav. Res. Ther.; 2015; 68, pp. 27-36. 
[DOI: https://dx.doi.org/10.1016/j.brat.2015.03.004] 
 

113. Marchand, W.R. Mindfulness-Based Stress Reduction, Mindfulness-Based Cognitive 
Therapy, and Zen Meditation for Depression, Anxiety, Pain, and Psychological Distress. J. 
Psychiatr. Pract.; 2012; 18, pp. 233-252. [DOI: 
https://dx.doi.org/10.1097/01.pra.0000416014.53215.86] 
 

114. Contreras, J.A.; Edwards-Maddox, S.; Hall, A.; Lee, M.A. Effects of Reflective Practice 
on Baccalaureate Nursing Students’ Stress, Anxiety and Competency: An Integrative 
Review. Worldviews Evid.-Based Nurs.; 2020; 17, pp. 239-245. [DOI: 
https://dx.doi.org/10.1111/wvn.12438] [PubMed: 
https://www.ncbi.nlm.nih.gov/pubmed/32329238] 

 
 

https://www.ncbi.nlm.nih.gov/pubmed/32329238

