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Trial protocol 

Effects of a combined Nature-Based and Audio-Based Virtual Mindfulness intervention on stress and 

wellbeing of COVID-19 healthcare workers: a Randomized Controlled Trial 

 

Principal Investigator: Ann Berger, MD  

 

RESEARCH PROPOSAL 

Study Rationale  

Healthcare workers caring for patients with COVID-19 experience significant stress and trauma 

exposure with increased risk for psycho-social-spiritual distress. Social distancing has further limited 

services available to address mental health needs.  Feasible and effective interventions are needed to 

reduce stress and increase wellbeing and resilience in this population. This randomized controlled trial 

aims to investigate the feasibility and efficacy of a combined nature and mindfulness intervention by 

sequencing a nature program followed by an audio-based mindfulness intervention on primary 

outcomes of stress, as well as secondary outcomes of sleep, burnout, posttraumatic stress, anxiety, 

depression, mindfulness, self-efficacy, and psycho-social-spiritual healing. To our knowledge no such 

augmentation has been previously studied. 

Background  

The COVID-19 pandemic has imposed a tremendous amount of psychosocial distress on the 

healthcare workforce. Working under high levels of stress can increase the risk for developing a 

myriad of mental health symptoms.1 A large recent cross-sectional study in the U.S. with data from 

657 clinicians at New York-Presbyterian/ Columbia University and other collaborators assessing 

nurses and advanced practice providers, confirms a significantly high prevalence of psychological 

symptoms such as acute stress, anxiety, depression, sleep disturbances, and feelings of loneliness.2 

Another study conducted in China had shown similar symptoms in frontline healthcare workers 

experiencing elevated levels of distress, anxiety, and depression.3 The nature of the work can be 

traumatic, as it may involve witnessing the death of patients and colleagues, and the imminent fear of 

exposing self and family to a fatal virus.4,5 In addition, they are at increased risk for developing 

trauma-related disorders, a trajectory consistent with some providers who worked during the previous 

viral outbreaks.6 Moreover, the unprecedented demands of caring for patients can compromise sleep 

quality and lead to insomnia.7,8 Not only is insomnia highly comorbid with mental health conditions, 

but multiple longitudinal studies indicate that sleep disturbances contribute to the prediction of new-

onset posttraumatic stress, anxiety, and depressive disorders,9-14 with meta-analytic findings reporting 

that sleep disturbance yields a three-fold increased risk of anxiety and depression.15 Chronic stress and 

inadequate sleep may culminate in burnout, which is characterized by emotional exhaustion, 

depersonalization, and a sense of low personal accomplishment.16 Burnout is consistent with decreased 

resilience, poor psychological recovery, which can exacerbate distress.17 

Social distancing can limit availability of mental health services that could meet the needs of 

frontline healthcare workers. Innovative interventions that are feasible and effective are needed to 
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reduce stress and increase resilience in this population. Studies have shown that complementary and 

ancillary programs can increase resilience and wellbeing. Among ancillary services many involve 

outdoor activities18, nature adventures19,20, and spending time in nature.21,22 Nature exposure can 

enhance well-being  with the potential to reduce adverse effects of stressors.21 Research on First 

Descents’ programs, which primarily include nature-based activities, demonstrated that young adult 

cancer survivors who participated in the program had decreased stress, fewer symptoms of depression 

and alienation, and improved self-efficacy.23,24 However, individuals who participated in the program a 

second time were not better off psychologically than those who participated only once. Writers argued 

that individuals signed up for a second time because the benefits of the first program could have 

faded.23 This suggests that the benefits derived from this type of outdoor programs can be short-lived 

and may require additional therapeutic components to strengthen and prolong their efficacy.25  

Mindfulness interventions are evidence-based and are a strong candidate to combine with 

nature programs for added benefit. Mindfulness is defined as “paying attention on purpose, in the 

present moment, and non-judgmentally to the unfolding of experience moment by moment”.26 Meta-

analyses have shown that mindfulness-based interventions reduce stress and burnout,27 improve sleep 

quality,28 alleviate anxiety and depression,29,30 and improve and increase resilience.31 Audio-based 

mindfulness applications have gained popularity and many studies support their effectiveness.32,33 

Since social distancing has rendered face-to-face mindfulness-based interventions infeasible, audio-

based mindfulness applications may be a viable alternative. Indeed, the portability of these applications 

reduce the burden of accessing mindfulness-based interventions. These mindfulness applications have 

demonstrated durable positive effects on wellbeing. For instance, a randomized controlled trial found 

that experimental participants (n=191) compared to controls (n=186), endorsed large decreases in 

psychiatric symptoms and moderate improvements in psychological, social, and quality of life 

measures after using an audio-based smartphone mindfulness application for five weeks, and these 

gains were maintained for at least three months.34  Another study using a relatively brief mobile 

mindfulness application for 10 minutes a day for 10 days35 reported significant improvements in 

depressive symptoms and mindfulness in the experimental group.  Other studies have also supported 

the effectiveness of brief mindfulness applications.36 

Purpose of the Proposed Study 

Stress-related symptoms in COVID-19 healthcare workers is an important public health issue 

that requires attention. A previous study conducted in our lab has shown that a brief mindfulness 

intervention decreases stress in healthcare providers.37 Another study from our lab confirms the 

positive impact of nature on stress reduction.38 We also found that adding a mindfulness component to 

the initial nature experience instructions, enhanced and enriched participants’ positive experiences and 

contributed to a present moment orientation and increased relaxation.38  

In the present study we propose to combine a nature program with an audio-based mindfulness 

intervention. Our goal is to investigate the feasibility and effectiveness of the combined sequenced 

interventions to decrease stress in COVID-19 healthcare workers. In addition, we will investigate 

whether there is a decrease in sleep disturbance, burnout, posttraumatic stress, anxiety, depression, as 

well as improvements in resilience assessed by increased mindfulness, self-efficacy, and psycho-

social-spiritual healing. Ninety COVID-19 healthcare workers will be randomized into one of three 
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groups: Nature+Mindfulness (n=30), Nature only (n=30), and a waitlist control (n=30). We 

hypothesize that the Nature+Mindfulness group will have greater reductions in stress than the other 

two groups. In addition, the Nature+Mindfulness group will have greater reductions in sleep 

disturbance, burnout, posttraumatic stress, anxiety, depression, as well as greater improvements in 

resilience assessed by increased mindfulness, self-efficacy, and psycho-social-spiritual healing 

compared with the other two groups. Moreover, we hypothesize that at 10-week follow-up the 

Nature+Mindfulness group will demonstrate a greater maintenance of positive gains compared with the 

Nature only group. 

 

Specific Aims 

Primary Aim:   

1.) To investigate the feasibility and effectiveness of a Nature+Mindfulness stress reduction program.    

Hypothesis 1:  The Nature+Mindfulness group will have greater reductions in stress indicated by 

decreased Perceived Stress Scale (PSS) compared to the Nature only and waitlist control groups. 

Hypothesis 2: The Nature only group will have greater reduction in stress as indicated by decreased 

PSS compared to the waitlist control group. 

Hypothesis 3: Assessment of response rate, attendance rate, participant feedback and adverse 

events will demonstrate that Nature+Mindfulness intervention is feasible.   

 

Secondary Aims:  

2.) To investigate the effect of Nature+Mindfulness intervention on psycho-social-spiritual healing. 

3.) To investigate intervention gains at 10-week follow-up in the Nature+Mindfulness and Nature only 

groups. 

Hypothesis 1: The Nature+Mindfulness group will better retain stress reduction and other 

positive gains compared to the Nature only group. 

 

Research Strategy 

Study Population and Procedures. The study will recruit 90 (male and female age 18 and up) 

active COVID-19 healthcare workers through First Descents organization.  

Study Design. Ninety COVID-19 healthcare workers will be randomized into one of three groups: 

Nature+Mindfulness (n=30), Nature only (n=30), and a waitlist control (n=30). The randomization 

scheme will be based on block sizes of six, with 2:2:2 random assignments into each group. De-

identified data will be collected from eligible participants who will directly enter their information and 

responses into a database management system. The Nature+Mindfulness group will undergo both the 

nature program and mindfulness intervention. The Nature only group will participate only in the nature 

program. The waitlist control group will participate in the nature program at a later date after study 

completion. Figure 1 depicts the study design, groups, and study intervals.  
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Experimental Plan and Interventions 

Nature Program. Nature programs are found to be therapeutic, reduce stress, increase 

relaxation, and improve well-being.39,40 First Descents has provided nature adventure programs to 

young adults with cancer and other serious illness with positive results.23 A nature program for 

COVID-19 frontline healthcare workers has been offered by First Descents since August 2020. The 

program is three days long and includes rock climbing and hiking in a nature-rich environment. 

Mindfulness Intervention. Mindfulness is established as an effective stress-reduction 

intervention.41,42 Our mindfulness intervention will include an audio-based intervention to be used for 

10 days after the nature program is completed (See Research Methods, Figure 1). Audio-based 

mindfulness applications have gained popularity and there is significant literature that supports their 

effectiveness.43 Various smartphone applications have been studied for their impact on medical 

personnel with positive results.44,45There are also reports that indicate their positive impact on mood, 

stress, mindfulness, and well-being even with short duration of practice.46-48 Audio-based mindfulness 

applications provide a safe, and portable alternative to regular group-based, face-to-face interventions 

that are typically 30 hours in length. 

Measures. Outcomes will be assessed with validated measures and take approximately 35-40 

minutes to complete. These will be completed up to four times per participant. 

Primary Outcome: The Perceived Stress Scale (PSS) is used for the primary outcome measure. It is 

a 10-item self-report scale and is scored on a 0-4 scale ranging from never to very often. This is a 

widely used and validated measure with Cronbach's alpha ranging between 0.75 and 0.91.49,50 

Secondary Outcome: The National Institutes of Health – Healing Experience of All Life 

Stressors (NIH-HEALS) is a 35-item self-report questionnaire on a 5-point Likert scale developed by 

the NIH Clinical Center Pain and Palliative Care Service. NIH-HEALS is a measure of healing that 

assesses an individual’s psycho-social-spiritual mechanisms for coping during life’s difficult situations 

and/or life-limiting challenges. There is strong evidence for its validity and reliability (Cronbach’s 

alpha = 0.89, split-half reliability=0.95).62,63 

Participation Flow. After consenting to take part in the research, participants will complete a 

demographic questionnaire and the first set of assessments through REDCap one week to 2 days prior 

to the Nature program participation. REDCap prompts will be emailed throughout the study. The 

estimated time to complete the questionnaire and assessments is about 1 hour.  One day after the 

completion of the nature program, those in the Nature+Mindfulness group and the Nature only group 

will complete the second set of assessments. The control subjects will also complete the second 

assessment in a corresponding time frame. These will be completed via REDCap and will take 35-45 

minutes. After the second assessment, those in the Nature+Mindfulness group will receive the 

mindfulness program manual through email and mail, which describes mindfulness and provides 

information and references. Participants in the Nature+Mindfulness group will also receive daily audio 

recordings of mindfulness through REDCap for 10 days. Recordings will vary in length from 20-25 

minutes. During these 10 days, participants will also receive REDCap prompts to confirm if they have 
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listened and completed daily mindfulness practice. These prompts can be completed in less than 2 

minutes. After the 10 days, all participants will complete the third assessment through REDCap, 

estimated to take 35-45 minutes. All participants except those in the control group will then receive 

weekly reminders to stay in touch and see if they are engaged in self-care activities via a short survey 

taking less than 2 minutes. After eight weeks, these same participants (Nature+Mindfulness and Nature 

only groups) will complete the fourth and final assessment through REDCap, estimated to take 35-45 

minutes. This will complete their participation in the study. 

Statistical Plan. The primary and secondary outcome data will be collected from all three groups: 

Nature+Mindfulness, Nature only, and waitlist control at three time intervals (Figure 1). In addition, 

all groups will complete a demographic questionnaire at the time of the first assessment. The 

Nature+Mindfulness (experimental) group will complete study measures at baseline (interval 0), within 

one to two days after completing the nature program (interval 1), and within one to two days after 

completing the audio mindfulness intervention (interval 2). During the 10-day mindfulness 

intervention, participants will receive daily reminders from REDCap regarding their practice, which 

also includes the rating of their stress level. These data will be for descriptive purposes only. The 

Nature only group will complete study measures at baseline (interval 0), within one to two days after 

completing the nature program (interval 1), and again 11-12 days after the nature program (interval 2, 

corresponding to the post-mindfulness interval of the experimental group). The waitlist control group 

will complete the study measures at baseline (interval 0), one week after baseline (interval 1), and 

again 11-12 days later (interval 2), corresponding to the experimental group’s timeline. The 

Nature+Mindfulness and Nature only groups will have one additional follow-up at 10-weeks (interval 

3) when they will complete the measures one last time. The weekly check-in data collected during the 

follow-up period will be used to describe self-care behaviors by the participants in these groups. These 

data will be compared between the two groups (Nature+Mindfulness vs Nature only). These two 

groups will also receive a Program Evaluation form designed based on their respective experiences. 

The primary outcome of the study will be stress level measured by PSS compared among the 

three groups, at the third time interval that corresponds to the completion of the mindfulness 

intervention by the experimental group (Figure 1). Data will be analyzed using Generalized Linear 

Mixed Models for repeated measures, taking into account the baseline levels and within-group 

comparisons across time. Mixed models have several advantages for such a design: 1) they can be used 

for modeling non-normal response variables and for modeling discrete responses alike, 2) they account 

for within subject correlations in repeated measures, 3) utilize all available data even in the presence of 

missing components, and 4) have greater power by utilizing all available data for more appropriate 

inferences. The models will include other covariates, such as participant age and sex, and other 

potential confounders. A demographics questionnaire will collect information about the participants 

that will also include profession, and level and type of exposure to COVID-19. Post-hoc analyses will 

be carried out for specific pairwise comparisons (e.g., Nature+Mindfulness vs Nature only, Nature 

only vs waitlist control), adjusting for multiple comparisons using the Stepdown Bonferroni method. 

This method is appropriate for the analysis of the primary outcome (as described), as well as for the 

secondary outcomes. Selection bias is a limitation in this study, and therefore results will be 

generalizable to a target population similar to those who participate in this study. 
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Sample Size: A detection of a 4.0 difference in the PSS score, the primary outcome, was 

determined to be a meaningful change. Sample size estimation was based on a two-sided t-test, with 

unequal variances, power at 0.85, delta of 4.0, and standard deviations of 4.0. Alpha was set at 0.0167 

to account for the comparison of three groups. This yielded a sample size of 26 per group. Considering 

a 15% dropout or lost-to-follow-up rate, a total of 30 participants per group would be needed. Thus, the 

study will enroll 30 participants in the Nature+Mindfulness, 30 in Nature only, and 30 in the waitlist 

control groups, for a total of 90 participants. 

 

1. Recruitment & Screening 

 

The study will recruit active COVID-19 healthcare workers with assistance from First Descents 

(FD) organization. First Descents, founded in 2001, is a non-profit 501(c)(3) organization which 

provides free outdoor adventure activities to young adults impacted by cancer and other serious health 

conditions. First Descents, which is based in Colorado and has provided nature programs across the 

United States for the past 20 years, is currently offering nature-based programs for COVID-19 

healthcare workers. Interested applicants in the nature program will receive an email from FD 

introducing them to the NIH research project. When the subject agrees, then FD will share the 

subject’s contact information (first name, last name, phone number, and email address) with our team.  

Interested applicants will be screened by phone. If qualified, they will receive a unique number to sign 

on to the database program (REDCap), read about the study group to which they have been assigned, 

read consent document, and if interested to participate they will continue with a demographic 

questionnaire and fill out the first set of assessments (See below Primary and Secondary Outcome 

Measures). To enroll in the study, participants must meet the following criteria: 

 

FD will not have access to the NIH data.   

   

Inclusion & Exclusion Criteria include the following 

 

Study Inclusion Criteria: 

1. Age 18 and older; 

2. Is a healthcare worker having provided care to COVID-19 patients; 

3. Has internet and device access to fill out questionnaires; 

4. Is fluent in English; 

5. Is able to provide their own consent. 

 

Study Exclusion Criteria: 

1. Is experiencing an acute psychiatric condition; 

2. Has hearing impairments that are not modified with aids or devices. 

 

Data Collection  
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Data will be collected de-identified. Participants will be given a random unique number to sign on to 

the database (REDCap) where they input their data directly.  Names, phone numbers, and emails will 

be collected for screening purposes.  Data and linking codes will be kept at the NIH and will not be 

entered into the database.  Only the unique subject number will be linked to their groupings and data 

collection.  The screening data will not be part of the study data and will only be used to determine 

eligibility. The Principal Investigator will oversee the storage and management of data.  Database 

manager (Frank Velez) will have access to the codes but no access to the screening information names, 

phone numbers, or emails.    

 

2. Consent Process: The consent process has 3 stages   

1. An initial letter by FD offering the opportunity to partake in research.  If prospective 

subject expresses interest and agrees, FD will provide the NIH with contact information 

(name, email, and phone as well as providing NIH contact information to the subjects). 

 

2. Interested subjects will be screened by the phone and if eligible will be provided with a 

unique number to sign on to the database (REDCap). They will be assigned to one of the 3 

study groups.   

 

3. After reading specific and detailed description of the group to which they have been 

assigned, then they will read an additional consent document. If the subject agrees to the 

specific research details, and reads the consent document and agrees to participate, then 

they will be included in the study.  From this point on, they will receive prompts from 

REDCap which guides the participants through the research steps based on their group 

assignment.  If the participant does not consent to participation at this point, their access to 

REDCap will be terminated.   

 

4. Justification for waiver of documentation of informed consent: 

 

That the research presents no more than minimal risk of harm to subjects and involves no 

procedures for which written consent is normally required outside of the research context. 

3. Research Methods 

 

See study design pg. 5   



   Page 8 of 15 

 

Figure 1. Study design and flow diagram of study groups and intervals. Dark circles represent 

applicable interventions. The timeline/intervals correspond to the experimental group.  

Experimental Plan and Interventions 

Nature Program:  Nature programs are found to be therapeutic, reduce stress, increase 

relaxation, and improve well-being.39,40 First Descents has provided nature adventure programs to 

young adults with cancer and other serious illness with positive results.23 A nature program for 

COVID-19 frontline healthcare workers has been offered by First Descents since August 2020. This 

one-time program is three days long and includes rock climbing, hiking, and kayaking in a nature-rich 

environment. The program is in-person, and will be offered on different dates at the location in which 

the participants live. 

Mindfulness Intervention: Mindfulness is established as an effective stress-reduction 

intervention.41,42 Our mindfulness intervention will include audio-based recordings to be used for 10 

days after the nature program is completed (Figure 1). Audio-based mindfulness applications have 

gained popularity and there is significant literature that supports their effectiveness.43 Various audio-

based applications have been studied for their impact on medical personnel with positive results.44,45 

There are also reports that indicate their positive impact on mood, stress, mindfulness, and well-being 

even with short duration of practice. Audio-based applications provide a safe, and portable alternative 

to regular group-based, face-to-face interventions that are typically 30 hours in length. We have 

recently demonstrated the efficacy of a relatively short mindfulness-based self-care program. Each 

participant will be mailed a hard copy and emailed the PDF of the manual describing the mindfulness 

intervention. The 10-day audio-based recordings will be sent to the participants through REDCap. 

Each day, the participants will receive a reminder through REDCap and will complete a brief 

questionnaire about their practice. On average, the mindfulness audio-recordings are 20-25 minutes 

long, for a once-a-day practice. The mindfulness intervention is developed for this research through the 

Clinical Center Communications Office. 
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Participation Flow. After consenting to take part in the research, participants will complete a 

demographic questionnaire and the first set of assessments through REDCap one week to 2 days prior 

to the Nature program participation. REDCap prompts will be emailed throughout the study. The 

estimated time to complete the questionnaire and assessments is about 1 hour.  One day after the 

completion of the nature program, those in the Nature+Mindfulness group and the Nature only group 

will complete the second set of assessments. The control subjects will also complete the second 

assessment in a corresponding time frame. These will be completed via REDCap and will take 35-45 

minutes. After the second assessment, those in the Nature+Mindfulness group will receive the 

mindfulness program manual through email and mail, which describes mindfulness and provides 

information and references. Participants in the Nature+Mindfulness group will also receive daily audio 

recordings of mindfulness through REDCap for 10 days. Recordings will vary in length from 20-25 

minutes. During these 10 days, participants will also receive REDCap prompts to confirm if they have 

listened and completed daily mindfulness practice. These prompts can be completed in less than 2 

minutes. After the 10 days, all participants will complete the third assessment through REDCap, 

estimated to take 35-45 minutes. All participants except those in the control group will then receive 

weekly reminders to stay in touch and see if they are engaged in self-care activities via a short survey 

taking less than 2 minutes. After eight weeks, these same participants (Nature+Mindfulness and Nature 

only groups) will complete the fourth and final assessment through REDCap, estimated to take 35-45 

minutes. This will complete their participation in the study. 

Measures: Outcomes will be assessed with validated measures and take approximately 35-40 

minutes to complete. These will be completed up to four times per participant. 

Sample Size: A detection of a 4.0 difference in the PSS score, the primary outcome, was 

determined to be a meaningful change. Sample size estimation was based on a two-sided t-test, with 

unequal variances, power at 0.85, delta of 4.0, and standard deviations of 4.0. Alpha was set at 0.0167 

to account for the comparison of three groups. This yielded a sample size of 26 per group. Considering 

a 15% dropout or lost-to-follow-up rate, a total of 30 participants per group would be needed. Thus, the 

study will enroll 30 participants in the Nature+Mindfulness, 30 in Nature only, and 30 in the waitlist 

control groups, for a total of 90 participants. 

4. Compensation: there will be no compensation for study participation. 

5. RISKS and Benefits:  

Risks: We are not aware of any actual harm that can come from the study. The risks associated with 

this study are minimal. Minimal risk means that the probability and magnitude of harm or 

discomfort anticipated in the research are not greater than those ordinarily encountered in daily life 

and activities.  

• Self-report questionnaires:  There is minimal medical risk in completing the self-report 

questionnaires.  Some of the questions may elicit discomfort or anxiousness.  

Participants may refuse to answer any question or to stop answering the questionnaires 

at any time and for any reason. 
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• Storage/sharing of data and samples:  There is minimal risk that data could be 

identified.  To minimize this risk, data will be collected de-identified. Data and linking 

code will be kept at the NIH. FD will not have access to the NIH data.   

• Mindfulness intervention: We are not aware of any harm from brief mindfulness 

interventions.  

 

Benefits:  activities and practices selected for the study are known to reduce stress.  However, we do 

not guarantee or promise that participants will receive any benefits from the study.   

 

6. Data Analysis Plan: The primary and secondary outcome data will be collected from all three 

groups: Nature+Mindfulness, Nature only, and from the waitlist control at three-time intervals 

(Figure 1). In addition, all groups will complete a demographic questionnaire at the time of the 

first assessment. The Nature+Mindfulness (experimental) group will complete study measures 

at baseline (interval 0), within one to two days after completing the nature program (interval 1), 

and within one to two days after completing the audio-based mindfulness intervention (interval 

2).  During the 10-day mindfulness intervention, participants will receive daily reminders from 

REDCap regarding their practice, which also includes the rating of their stress level. These data 

will be for descriptive purposes only. The Nature only group will complete study measures at 

baseline (interval 0), within one to two days after completing the nature program (interval 1), 

and again 11-12 days after the nature program (interval 2, corresponding to the post-

mindfulness interval of the experimental group).  The waitlist control group will complete the 

study measures at baseline (interval 0), one week after baseline (interval 1), and again 11-12 

days later (interval 2), corresponding to the experimental group’s timeline. The 

Nature+Mindfulness and Nature only groups will have one additional follow-up at 10-weeks 

(interval 3) when they will complete the measures one last time. The weekly check-in data 

collected during the follow-up period will be used to describe self-care behaviors by the 

participants in these groups. These data will be compared between the two groups 

(Nature+Mindfulness vs Nature only). These two groups will also receive a Program 

Evaluation form designed based on their respective experiences. Nature+Mindfulness will also 

receive a Manual in written form that provides additional information to the subjects about 

mindfulness. 

The primary outcome of the study will be stress level measured by PSS compared among the 

three groups, at the third time interval that corresponds to the completion of the mindfulness 

intervention by the experimental group (Figure 1). Data will be analyzed using Generalized Linear 

Mixed Models for repeated measures, considering the baseline levels and within-group comparisons 

across time. Mixed models have several advantages for such a design: 1) they can be used for 

modeling non-normal response variables and for modeling discrete responses alike, 2) they account for 

within subject correlations in repeated measures, 3) utilize all available data even in the presence of 

missing components, and 4) have greater power by utilizing all available data for more appropriate 

inferences. The models will include other covariates, such as participant age and sex, and other 

potential confounders. A demographics questionnaire will collect information about the participants 

that will also include profession, and level and type of exposure to COVID-19. Post-hoc analyses will 
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be carried out for specific pairwise comparisons (e.g., Nature+Mindfulness vs Nature only, Nature 

only vs waitlist control), adjusting for multiple comparisons using the Stepdown Bonferroni method. 

This method is appropriate for the analysis of the primary outcome (as described), as well as for the 

secondary outcomes. Selection bias is a limitation in this study, and therefore results will be 

generalizable to a target population similar to those who participate in this study. 

7. Privacy Interests of the Participants: The screening will occur only by phone. Only the 

research team will be screening subjects either in the privacy of their office home or office.  

Participants will be given a unique number to access REDCap for data entry and will have full 

control over when and where they engage in this activity.   

8. Data Storage and Confidentiality  

Self-reported survey electronic data will be collected from participants de-identified. Data will 

be collected by direct input into the REDCap database management system. Subjects will have 

a unique identifier that links them to their study groups. They will be given a random unique 

number to sign on to the database (REDCap) where they input their data directly.  Names, 

phone numbers, and emails will be collected for screening purposes.  Data and linking codes 

will be kept at the NIH and will not be entered into the database.  Only the unique subject 

number will be linked to their groupings and data.  The screening data will not be part of the 

study data and will only be used to determine eligibility. The screening data will be retained for 

reference under double-lock. The Principal Investigator will oversee the storage and 

management of data.  Identifying information and linkage will be kept in locked cabinets 

behind locked doors.   Database manager (Frank Velez) will have access to the codes but no 

access to the screening information names, phone numbers, or emails. Subject names, screening 

information, and unique numbers will not be a part of the data base and will be maintained 

separately.  Only the principal investigator will have access to this information.  Co-

investigators will have access to REDCap data but not other identifiers.  REDCap data will 

have firewall protection, will be password protected, and only accessed by the study team.  

Data will be maintained and destroyed based on prevailing NIH guidelines at the appropriate 

time.   
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