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Research Article

Military Behavioral Health

Pilot Study: The Effects of a Mountain Wilderness Experience on Combat 
Veteran Psychosocial Wellness

Elizabeth J. Vella , Taylor Lyman and Taylor Lovering

Department of Psychology, University of Southern Maine, Portland, Maine

ABSTRACT
The purpose of this quasi-experimental pilot study was to evaluate the efficacy of a 3.5 day 
outdoor wilderness program (Huts for Vets, HFV) for reducing psychological distress, PTSD 
symptoms, and improving positive mood states. It was hypothesized that participation in 
the HFV program would predict improvements in psychosocial well-being in addition to 
reductions in PTSD symptomatology relative to a waiting-list control group. Participants 
included 51 adult veterans diagnosed with PTSD and/or some other combat-related disability 
(Mage = 36.8, SD = 8.19). The experimental group (n = 32) participated in the HFV program, 
which included hiking and group discussions. Data collection via psychosocial scale 
administration took place two weeks prior to the HFV trip, on the last day of the trip, and 
at a 6 week follow up. Participants in the control group (n = 19) underwent the psychosocial 
assessments on the same schedule, however, they did not participate in the outdoor 
program. Results indicated significant and sustained reductions in depression, anxiety, 
somatic stress, negative affect, and PTSD symptoms among program participants, alongside 
acute improvements in positive moods, relative to the control group. The current findings 
suggest that therapeutic recreation offers promising benefits as a complementary intervention 
for combat veterans.

Post-traumatic stress disorder (PTSD) is a debilitating 
condition with an estimated lifetime prevalence of 
6.8% Americans (Kessler et  al., 2005). Combat veter-
ans make up a large portion of this prevalence, claim-
ing an estimated 30% of Vietnam veterans, 12% of 
Gulf War veterans, and 11-20% of veterans returning 
from Afghanistan and Iraq (National Center for PTSD, 
2018). Although advancements in military gear and 
drone technology have lowered soldier injuries, the 
psychological turmoil associated with PTSD has last-
ing effects for combat veterans. PTSD symptoms stem 
from experiencing a traumatic event, such as combat, 
severe injuries, and violent acts. Symptoms of PTSD 
include four categories (reexperiencing, hyper-arousal, 
avoidance, and negative thoughts/feelings), that persist 
for at least one month (Torres, 2020). Reexperiencing 
symptoms include nightmares, hallucinations or flash-
backs, whereas hyper-arousal includes difficulty falling 
asleep, heightened startle response, and hyper-vigilance. 
Avoidance symptoms includes pulling away from loved 
ones, avoiding people and/or places that could be 
reminders of the trauma, and reduced participation 
in normal daily activities. Finally, negative thoughts 

and feelings include distorted beliefs about self and 
others, in addition to the tendency to experience a 
high volume of negative affect, including sadness, 
guilt, shame, anger, and hostility. Among combat vet-
erans, the following co-morbidities with PTSD are 
common: traumatic brain injury, major depressive 
disorder, anxiety disorder, sleep disorders, substance 
misuse disorder, and cardiovascular disease/metabolic 
syndrome (e.g., Britvic et  al., 2015; Gilbert et  al., 2015; 
O’Toole et  al., 2010; Yehuda, 2018). Collectively, the 
disease burden of PTSD among combat veterans is 
significant, leading to poor health outcomes and qual-
ity of life.

Current PTSD treatments focus on symptom man-
agement and include exposure therapy, cognitive 
behavioral therapy (CBT), and pharmacotherapy. Due 
to the comorbid nature of PTSD with anxiety and 
depression, antidepressants are one of the most com-
mon drugs administered for pharmacologic treatment 
(National Institutes of Mental Health, 2020). Although 
the efficacy of the current treatment therapies for 
PTSD are widely supported in literature, a consider-
able amount of patients may remain symptomatic 

© 2023 Taylor & Francis Group, LLC

CONTACT Elizabeth J. Vella  elizabeth.vella@maine.edu  Department of Psychology, University of Southern Maine, 96 Falmouth Street, Portland, ME 
04104, USA.

https://doi.org/10.1080/21635781.2023.2221463

KEYWORDS
Leisure time and activity; 
posttraumatic stress disorder; 
recreational therapy; depression; 
affect

http://orcid.org/0000-0002-5769-0140
mailto:elizabeth.vella@maine.edu
https://doi.org/10.1080/21635781.2023.2221463


2 E. J. VELLA ET AL.

despite treatment efforts (e.g., Kitchiner et  al., 2019), 
thereby suggesting a need to explore complementary 
therapies. The goal of more holistic approaches to 
treating veterans with PTSD is not only to assist in 
symptom management and enhancement of quality of 
life, but also to help veterans develop healthy lifestyle 
behaviors; these behaviors may include recreational 
activities, establishment of social support networks, 
and increased ability to cope with stress (Charney & 
Marx, 2012). Recent literature has demonstrated sub-
stantial support for outdoor environmental leisure 
programs producing positive impacts on veterans with 
PTSD, both in terms of symptom management, 
improved mood, and reductions in anxiety, depression, 
and stress (Bettmann et  al., 2021; Greer & Vin-Raviv, 
2019; Walker et  al., 2020).

Theories such as leisure engendered social support 
and attention restoration theory (ART) explain how 
therapeutic recreation programs can be helpful for 
veterans suffering with PTSD (Coleman & Iso-Ahola, 
1993; Kaplan, 1995). Leisure-engendered social sup-
port is believed to buffer the effects of life stressors 
on adverse health outcomes, such as lowering depres-
sion symptoms (e.g., Iso-Ahola & Park, 1996). ART 
posits that spending time in natural environments is 
inherently calming and, as such, replenishes our 
attentional reserves, whereas urban environments are 
comparatively taxing to our attentional reserves and, 
as such, are cognitively depleting (e.g., Hartig et  al., 
2003). A variety of experimental studies have demon-
strated support for ART, with findings illustrating 
that spending time in natural environments improves 
mood while significantly enhancing performance on 
cognitive tasks when compared to urban environ-
ments (Berman et  al., 2008; Berto, 2005; Mayer et  al., 
2009). Current literature supports that engaging in 
leisure activities, such as sports or other outdoor 
group activities, promotes a variety of positive health 
related outcomes: lowered anxiety and depression, 
enhanced coping with l i fe  stressors via 
leisure-engendered social support and cognitive reap-
praisal, enhanced self-efficacy, and distraction of 
negative thoughts while generating a sense of opti-
mism (Caldwell, 2005).

Limitations of existing literature on the benefits of 
outdoor therapeutic recreation for promoting combat 
veteran wellness include small sample sizes, heavy 
reliance on qualitative assessments prone to anecdotal 
bias, and failure to include a control group (e.g., 
Davis-Berman et  al., 2018; Walker et  al., 2020). These 
limitations collectively constrain the generalizability 
of the research findings. The focus of the current 
pilot study is to evaluate the effectiveness of a 

therapeutic recreation program aimed at improving 
quality of life amid veterans while addressing common 
methodological limitations. Huts for Vets (HFV) is a 
nonprofit organization that provides disabled veterans 
with a 3.5 day hiking and discussion program in the 
Colorado National Wilderness. The primary hypoth-
esis under investigation is that the HFV program will 
predict significant and sustained reductions in PTSD, 
anxiety, and depression symptomatology, in addition 
to negative mood states, alongside significant increases 
in positive mood states, when compared to a waiting 
list control group.

Method

Participants

The participants for the current study included 51 
veterans (Mage = 36.8, SD = 8.19; 75% male) who 
had applied to participate in a 3.5 day outdoor wil-
derness excursion offered through HFV, located in 
Aspen, CO. Of the 51 veterans, 32 were assigned to 
the experimental group that participated in the HFV 
program under study, whereas the remaining 19 par-
ticipants were assigned to a waiting-list control group 
and were provided the opportunity to attend the 
HFV program after the completion of the current 
study. HFV is a nonprofit organization dedicated to 
helping veterans transition back into civilian life 
through provision of skills to enhance their physical, 
mental, and emotional health. Inclusionary criteria 
for participation in the current study was serving as 
a military veteran in a foreign country. The sample 
included 26 veterans with a confirmed diagnosis of 
PTSD, in addition to another seven veterans who 
displayed a clinically relevant score at or above ‘50′ 
on the PTSD checklist, military version (Forbes et  al., 
2001). Of the sample with a confirmed diagnosis of 
PTSD, dual diagnoses with traumatic brain injury 
(n = 9) and major depressive disorder (n = 6) were 
evident. Participants predominately served in the U.S. 
Army and Marine Corps with tours in Iraq and 
Afghanistan.

Prior to participation in the current study, all par-
ticipants completed an informed consent document. 
All procedures and documents for the current study 
was approved by an Institutional Review Board. 
Following completion of the informed consent docu-
ment, participants completed a health and demograph-
ics questionnaire containing items pertaining to age, 
gender, ethnicity, marital status, and pharmacologic 
treatments. These sample characteristics are summa-
rized in Table 1.
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Materials

PTSD symptomatology was assessed via the PTSD 
Check-List, Military Version (PCL-M), a 17 item 
self-report inventory designed to measure three prom-
inent diagnostic domains of hyper-arousal, reexperi-
encing, and avoidance behaviors (Weathers et  al., 
1993). For each item on the PCL-M, a five point 
Likert scale was used, whereby participants rated the 
severity of their symptoms in the past month on a 
scale ranging from 1 = Not at All to 5 = Extremely. The 
PCL-M has demonstrated good psychometric proper-
ties in terms of test-retest reliabilities and internal 
consistencies (Jakupcak et  al., 2007; Wilkins 
et  al., 2011).

The Brief Symptom Inventory-18 (BSI-18) was used 
to measure symptoms of depression, anxiety, and 
somatic stress in the past week using a Likert scale 
of assessment ranging from 0 = Not at All to 
4 = Extremely (Derogatis, 2000). Total scores for this 
inventory may range between 0-72, with higher values 
indicating more psychological distress. Adequate 
test-retest reliabilities (.74-.89) and internal consisten-
cies (.74-.89) have been demonstrated for this inven-
tory (Derogatis, 2001).

The Positive Affect and Negative Affect Scale 
(PANAS) was used to measure participant mood in 
the past week, a 60 item Likert scale whereby partic-
ipants rate their mood as ranging from 1 = Very 
Slightly or Not at All to 5 = Extremely (Watson & Clark, 
1994). This inventory was used to measure the pri-
mary variables of positive affect (10 items) and neg-
ative affect (10 items) in addition to seven subscales 
of interest: self-assuredness (6 items), joviality  

(8 items), serenity (3 items), sadness (5 items), fear 
(6 items), hostility (6 items), and guilt (6 items). 
Convergent validities of the PANAS to other stan-
dardized mood inventories has been established, in 
addition to adequate internal consistencies across sub-
scales (α’s = .75-.93 amid a sample of 328 adults) 
(Watson & Clark, 1994).

Procedures

The current study represents a 2 × 3 (Group X Time) 
quasi-experimental design on repeated measures with 
a waiting list control group. Fifty-one veterans com-
pleted the PCL-M, the BSI-18, and the PANAS on 
three occasions surrounding a 3.5 day hiking retreat 
in the Colorado National Wilderness: 2 wk prior to 
the trip (baseline), the last day of the trip, and at a 
6 week follow-up. Of the 51 veterans, 19 participants 
were assigned to the waiting-list control group and 
completed their inventories on the same time line as 
those from the experimental group. The remaining 
32 veterans represented the experimental group and 
participated in the outdoor excursion for the current 
study. Of the 26 veterans with a confirmed PTSD 
diagnosis, 7 were assigned to the control group, 
whereas the remaining 19 veterans with a confirmed 
PTSD diagnosis participated in the experimental 
group. All three inventories were administered for 
each assessment period in hard copy format. 
Participants from the waiting list control group were 
provided with postage paid return envelopes for each 
assessment, as were the experimental group at the 
baseline and follow-up assessments; completion of the 
last day assessment of the outdoor wilderness excur-
sion took place at the retreat center base camp for 
the HFV program. ID codes were used on all data 
collection inventories to protect participant confiden-
tiality. A compensation of $15 was provided to par-
ticipants for completion of each assessment.

Intervention
HFV provides 3.5 day wilderness therapy retreats for 
veterans, in groups of 10-12 participants. Separate 
programs are offered for male and female veteran 
groups.  The curriculum takes place on 
Thursdays-Sundays during the summer. Veterans are 
provided transportation to the HFV Roaring Fork 
Valley lodge, where they spend their first night. At 
dinnertime, staff and veterans become acquainted and 
discuss their service histories and difficulties read-
justing to civilian life. On Friday morning, the vet-
erans undergo a major hike from 8640 to 11300 feet 

Table 1.  Demographic data and pharmacologic treatments 
(n = 51).
Variables % (Freq) M (SD)

Age in years 36.8 (8.19)
Gender
  Male 75% (38)
  Female 25% (13)
Ethnicity
 A merican Indian 2% (1)
 A sian/Pacific Islander 2% (1)
  Biracial 2% (1)
 H ispanic 16% (8)
  Unspecified 13% (7)
  White 65% (33)
Marital Status
  Single 25% (13)
  Married 47% (24)
  Divorced 28% (14)
Pharmacologic Treatments
 A ntidepressants 32% (16)
 A ntipsychotics 2% (1)
 A nxiolytics 12% (6)
 O piates 8% (4)
  Sedative-Hypnotics 14% (7)
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elevation in the Colorado National Forest, across 6.5 
miles, to the hut cabin, where they will stay for two 
nights. For the remaining time at the hut (Friday 
afternoon through Sunday morning), veterans take 
part in short day hikes; formal group discussions 
based upon a collection of short readings concerning 
wilderness therapy, philosophy, and psychology; and 
“tool giving” experiential presentations offered by staff 
on trauma release, including information on the psy-
chophysiology of the stress response. After breakfast 
and final discussions on Sunday morning, veterans 
hike back down to the HFV Roaring Fork Valley lodge 
and are provided transportation back home. The HFV 
staff include two licensed clinical psychologists who 
specialize in veteran populations, in addition to two 
wilderness guides. For more information about the 
program visit https://hutsforvets.org/.

Analytic strategy
The sample size for the current study was determined 
based upon a power analysis from a previous inves-
tigation on outdoor therapeutic recreation for combat 
veterans that used the same assessments for PTSD, 
anxiety, and depression symptomatology (Vella et  al., 
2013). In particular, we opted to employ a 2:1 ratio 
of participant assignment to experimental and control 
groups, respectively. Based upon the PCL-M and 
BSI-18 baseline descriptive statistics and anticipating 
an average reduction on these measures of 10 points 
at the 6 week follow up assessment for the experimen-
tal group, we calculated a total sample size of 36 (24 
experimental, 12 control) to achieve statistical power 
at .8 (Georgiev, 2020). Given an expected attrition 
rate between baseline and the follow up assessment 
of around 25% of the overall sample, we overenrolled 
to achieve an overall sample of 51 participants (32 
experimental, 19 control), which was a fair assessment 
since the final sample at follow up was 41 participants 
(29 experimental, 12 control).

All analyses for the current study were conducted 
via the Statistical Package for the Social Sciences, v. 
25 (IBM Corp, 2017). A series of 2 × 3 (Group X 
Time) multivariate analyses of variance (MANOVAs) 
on repeated measures tested the hypotheses under 
investigation for the current study, with group entered 
as a between subjects factor (control vs experimental) 
and time as a within subjects factor (baseline, last 
day, and follow up). Bonferroni post hoc tests were 
used to control for Type I Error rate. Effect sizes were 
evaluated via pη2, whereby small effects range from 
.01-.09, medium effects from .1-.24, and large effects 
≥ .25 (Vacha-Haase & Thompson, 2004). The first 
MANOVA tested the effects of HFV participation on 

BSI-18 total scores and subscale values of anxiety, 
depression, and somatic stress. Two separate 
MANOVAs tested the influence of HFV participation 
on veteran mood, one focused on negative mood 
states of NA, sadness, fear, hostility, and guilt, whereas 
the other MANOVA evaluated positive mood states 
of PA, self-assuredness, joviality, and serenity. Finally, 
a last MANOVA tested the influence of HFV partic-
ipation on PCL-M total scores, in addition to the 
subscale values of reexperiencing, hyper-arousal, and 
avoidance behaviors. It was predicted that HFV par-
ticipation would lead to significant reductions in 
symptoms of depression, anxiety, and PTSD, in addi-
tion to reductions in negative moods states, while 
coupled with significant increases in positive mood 
states, when compared to the control group.

Results

Table 2 displays means, standard deviations, and inde-
pendent samples t-tests pertaining to baseline values 
of key variables under study as a function of treat-
ment group. Non-significant differences were noted 
(p’s > .09) for all variables with the exception of BSI 
anxiety, whereby experimental participants showed 
significantly elevated anxiety scores (M = 11.67, SD = 
6.5) compared to control participants (M = 8.23, SD 
= 4.74), t(49) = 2.01, p = .05. Seven participants from 
the control group and three participants from the 
experimental group dropped out of the study prior 
to the follow up period of assessment, resulting in a 
final sample size of 41 participants (29 experimental 
participants and 12 control participants). An attrition 
analysis indicated non-significant differences in base-
line total PCL-M scores between completers (n = 41; 
M = 51.2, SD = 15.9) and dropouts (n = 10; M = 50.2. 
SD = 21.1), t(49) = .17, p = .87.

BSI-18 analyses

A 2 × 3 (Group X Time) MANOVA on repeated mea-
sures revealed a significant main effect of time on 
BSI-18 total, anxiety, depression, and somatic stress 
scores, F(8,150) = 3.36, p = .001, pη2 = .15, whereas 
the main effect of group was non-significant, F(4,36) 
= .22, p = .93, pη2 = .02. Univariate analyses for time 
revealed significant main effects for BSI-18 total score, 
F(2,78) = 7.91, p < .001, pη2 = .17, in addition to 
depression, F(2,78) = 6.82, p = .002, pη2 = .15 and 
anxiety, F(2,78) = 11.0, p < .001, pη2 = .22. Bonferroni 
post-hoc analyses of univariate main effects pertaining 
to time revealed that participants showed significant 
reductions in depression from baseline to the second 

https://hutsforvets.org/
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assessment, whereas significant reductions in anxiety 
and BSI total scores were noted at the second and 
third assessments relative to baseline. See Table 3 for 
descriptive statistics pertaining to these analyses.

In addition to the significant MANOVA on time, 
the Group X Time interaction term was significant, 
F(8,150) = 2.2, p = .03, pη2 = .11. Moreover, all under-
lying univariate interaction effects were significant: 
BSI-18 total, F(2,78) = 7.82, p = .001, pη2 = .17; anx-
iety, F(2,78) = 6.74, p < .001, pη2 = .14; depression, 
F(2,78) = 8.92, p < .001, pη2 = .19; and somatic stress, 
F(2,78) = 3.59, p = .03, pη2 = .08. For each dependent 
variable, Bonferroni post hoc analyses revealed sig-
nificant changes specific to the experimental group, 
demonstrating reductions in anxiety, depression, 
somatic stress, and BSI-18 total scores when compar-
ing baseline to the last day of the HFV trip and the 
6 week follow up (p’s < .01). Figure 1 displays these 
Group X Time interactions for BSI-18 variables.

PANAS analyses

Negative mood states
The 2 × 3 (Group X Time) MANOVA on repeated 
measures for PANAS negative mood states revealed 
significant effects for group, F(5,35) = 3.1, p = .02, 
pη2 = .31, time, F(10,148) = 2.59, p = .006, pη2 = .15, 
and the interaction term, F(10,148) = 1.87, p = .05, 
pη2 = .11. Univariate analyses on group revealed a 
marginally significant effect specific to NA, F(1,39) = 
3.81, p = .06, pη2 = .09, whereby the experimental 
group displayed lower NA values (M = 18.9, SE = 1.3) 
relative to the control group (M = 23.5, SE = 2). 
Likewise, a significant univariate group effect was 
observed for hostile mood, F(1,39) = 7.71, p =.008, 

pη2 = .17, whereby experimental participants demon-
strated lower hostile mood ratings (M = 10.7, SE = 
.79) relative to control participants (M = 14.8, SE = 
1.2). Significant time related effects were noted for 
all negative mood PANAS variables: NA, F(2,78) = 
7.82, p = .001, pη2 = .17; sadness, F(2,78) = 6.65, p 
= .002, pη2 = .15; fear, F(2,78) = 3.63, p = .03, pη2 = 
.09; hostility, F(2,78) = 7.41, p = .001, pη2 = .16; and 
guilt, F(2,78) = 8.32, p = .001, pη2 = .18. Bonferroni 
post hoc analyses revealed significant reductions in 
NA, sadness, and hostility, comparing baseline to the 
second assessment, whereas a sustained effect was 
observed for guilt, in which follow-up scores remained 
significantly lower than baseline (see Table 3).

Significant univariate interaction effects were noted 
across all PANAS negative affect mood states, except 
hostility (p = .12): NA, F(2,78) = 4.35, p = .016, pη2 
= .1; sadness, F(2,78) = 7.98, p = .001, pη2 = .17; fear, 
F(2,78) = 5.0, p = .009, pη2 = .11; and guilt, F(2,78) 
= 5.98, p = .004, pη2 = .13. Figure 2 displays signif-
icant time related decreases in NA, sadness, fear, and 
guilt specific to experimental participants. Control 
participants displayed non-significant time related 
changes on these variables. Collectively, these findings 
reveal that the HFV experience elicits favorable reduc-
tions in negative mood states that were sustained at 
the 6-week follow-up.

Positive mood states
A 2 × 3 (Group X Time) MANOVA on repeated mea-
sures evaluated significant effects specific to PA, jovi-
ality, serenity, and self-assuredness. Significant 
multivariate effects were observed for group, F(4,36) 
= 2.76, p = .042, pη2 = .24, time, F(8,150) = 2.36, p 
= .02, pη2 = .11, and the group X time interaction, 

Table 2.  Descriptive statistics for psychosocial variables at baseline by group.
Experimental Control

Variable M (SD) M (SD) t df p

BSI Depression 9.69 (6.68) 6.94 (4.59) 1.58 49 .12
BSI Anxiety 11.67 (6.5) 8.23 (4.74) 2.01 49 .05
BSI Somatic Stress 7.46 (5.73) 5.63 (3.85) 1.23 49 .23
BSI Total Score 28.63 (17.87) 20.84 (10.95) 1.71 49 .09
PCL Intrusive 15.03 (6.16) 12.32 (5.71) 1.56 49 .12
PCL Avoidance 21.96 (6.94) 19.00 (7.61) 1.42 49 .16
PCL Hyper-arousal 16.22 (4.76) 15.42 (5.01) .57 49 .57
PCL Total Score 53.53 (16.82) 46.74 (16.34) 1.41 49 .17
Negative Affect 24.44 (9.91) 22.1 (8.36) .88 49 .38
Hostility 13.97 (6.07) 14.68 (5.68) .42 49 .68
Guilt 14.72 (6.94) 11.63 (5.44) 1.66 49 .10
Fear 14.05 (6.26) 11.21 (4.83) 1.7 49 .1
Sadness 12.91 (5.69) 11.37 (4.87) .98 49 .33
Positive Affect 30.88 (7.3) 28.89 (7.07) .95 49 .35
Joviality 22.22 (6.63) 22 (6.52) .12 49 .91
Serenity 7.66 (2.71) 7.11 (2.85) .69 49 .49
Self-Assuredness 18.38 (5.53) 16.95 (5.44) .90 49 .37

Note. n = 51 (32 experimental, 19 control). BSI = Brief Symptom Inventory; PCL = PTSD Check List. Baseline analyses revealed experimental participants 
to display significantly elevated anxiety compared to control participants, p = .05.
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F(8,150) = 2.21, p = .03, pη2 = .11. Underlying uni-
variate group effects were significant across all positive 
mood states: PA, F(1,39) = 7.2, p = .01, pη2 = .16; 
joviality, F(1,39) = 4.5, p = .04, pη2 = .10; serenity, 
F(1,39) = 7.1, p = .01, pη2 = .15; and self-assuredness, 
F(1,39) = 7.58, p = .009, pη2 = .16. Table 3 displays 
descriptive statistics pertaining to these univariate 
group effects, whereby experimental participants show 
significantly elevated positive mood states compared 
to control participants. Significant univariate time 
effects were evident for PA, F(2,78) = 4.82, p = .01, 
pη2 = .11, joviality, F(2,78) = 6.32, p = .003, pη2 = 
.14, and serenity, F(2,78) = 8.45, p < .001, pη2 = .18. 
Bonferroni post-hoc analyses revealed participants to 
display significantly elevated PA at the second assess-
ment relative to baseline, in addition to significantly 
elevated joviality and serenity at the second assess-
ment relative to both baseline and follow-up (see 
Table 3).

Significant group X time interaction effects were 
noted across all PANAS positive mood states: PA, 
F(2,78) = 4.59, p = .013, pη2 = .11; joviality, F(2,78) 
= 7.31, p = .001, pη2 = .16; serenity, F(2,78) = 6.01, 
p = .004, pη2 = .13; and self-assuredness, F(2,78) = 
5.96, p = .004, pη2 = .13. Figure 3 displays significant 
time related increases in PA, joviality, serenity, and 

self-assuredness specific to experimental participants 
on the last day of their outdoor excursions. Control 
participants displayed non-significant time related 
changes on these variables. These findings suggest 
that the HFV experience effectively induces an acute 
state of calm, alert, happiness amid participants, cou-
pled with an enhanced sense of confidence, effects 
that do not permeate to the follow-up assessment.

PCL-M analyses

A 2 × 3 (Group X Time) MANOVA on repeated mea-
sures evaluated significant differences in PCL-M total, 
hyper-arousal, intrusive thoughts, and avoidance 
behavior scores. A significant main effect was observed 
for time, F(6,152) = 3.27, p = .005, pη2 = .11, in 
addition to the group X time interaction, F(6,152) = 
2.31, p = .037, pη2 = .08, whereas the main effect for 
group was non-significant, F(3,37) = .88, p = .46, pη2 
= .07. Underlying univariate main effects for time 
were significant across all PCL-M variables: total 
score, F(2,78) = 9.33, p < .001, pη2 = .19; hyper-arousal, 
F(2,78) = 5.97, p = .004, pη2 = .13; intrusive thoughts, 
F(2,78) = 6.23, p = .003, pη2 = .14; and avoidance 
behaviors, F(2,78) = 8.21, p = .001, pη2 = .17. 
Bonferroni post hoc analyses revealed significant 

Table 3.  Univariate analysis descriptive statistics.
Time-related main effects

Baseline Last Day Follow-Up
Variable M (SE) M (SE) M (SE)

BSI Depression 8.16 (1.03)a 5.58 (.84) 6.9 (1.01)
BSI Anxiety 10.05 (1.04)b 6.79 (.86) 7.33 (1.01)
BSI Somatic Stress 6.4 (.87) 5.13 (.74) 4.91 (.77)
BSI Total Score 24.54 (2.71)b 17.51 (2.16) 19.13 (2.52)
PCL Intrusive 13.9 (1.00)b 12.08 (.83) 11.7 (.92)
PCL Avoidance 20.8 (1.24)b 17.37 (1.28) 17.81 (1.16)
PCL Hyper-arousal 15.96 (.78)b 13.75 (.88) 14.18 (.85)
PCL Total Score 50.63 (2.76)b 43.2 (2.75) 43.69 (2.64)
Negative Affect 23.9 (1.68)a 19.1 (1.12) 20.5 (1.27)
Hostility 14.3 (.98)a 11.3 (.68) 12.6 (.88)
Guilt 13.6 (1.16)b 10.8 (.87) 10.9 (.91)
Fear 13 (1.1) 11 (.75) 12.2 (.94)
Sad 12.2 (.96)a 9.8 (.67) 10.7 (.87)
Positive Affect 30.17 (1.19) 33.13 (1.4)c 29.83 (1.4)
Joviality 22.61 (1.15) 25.36 (1.22)d 22.09 (1.21)
Serenity 7.44 (.46) 9.0 (.46)d 7.52 (.46)
Self-Assuredness 17.97 (.89) 19.01 (.87) 17.49 (.84)
Group Main Effects

Control Experimental

Variable M (SE) M (SE)
Negative Affect 23.5 (2.0) 18.9 (1.3)†
Sadness 11.9 (1.3) 10 (.81)
Fear 12.8 (1.4) 11.4 (.87)
Hostility 14.8 (1.2) 10.7 (.79)**
Guilt 12.6 (1.5) 10.9 (.96)
Positive Affect 28.1 (1.9) 34.1 (1.2)**
Joviality 21.1 (1.7) 25.6 (1.1)*
Serenity 6.9 (.66) 9.0 (.42)**
Self-Assuredness 16.1 (1.3) 20.2 (.82)**

Note. n = 41 (29 experimental, 12 control). BSI = Brief Symptom Inventory; aBaseline > Last Day, p < .01. bBaseline > Last Day and Follow-Up, p’s < .05. 
cLast Day > Follow-Up, p < .05. dLast Day > Baseline and Follow-Up. †p = .06. *p = .04. **p < .01.
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reductions in all PCL-M variables from baseline that 
were sustained at the 6 week follow up (see Table 3).

Significant univariate group X time interactions 
were noted for PCL-M total score, F(2,78) = 5.03, p 
= .009, pη2 = .11, in addition to avoidance behaviors, 
F(2,78) = 6.12, p = .003, pη2 = .14, whereas the inter-
action for hyper-arousal was marginally significant, 
F(2,78) = 2.87, p = .063, pη2 = .07. Figure 4 displays 
significant time related decreases in PTSD symptom-
atology specific to the experimental participants. In 
particular, experimental participants showed signifi-
cant reductions in PCL-M total, avoidance behaviors, 
and hyper-arousal scores from baseline through the 
6 week follow up relative to the control group, which 
exhibited non-significant change.

Discussion

The purpose of this pilot study was to evaluate the 
efficacy of a 3.5 day outdoor wilderness program for 
reduction of PTSD symptoms, negative mood states, 
and psychological distress, in addition to increases in 
positive mood states, among veterans. The results 

suggest that outdoor therapeutic recreation can pro-
duce significant improvements in veteran psychosocial 
health. Main effects indicated significant decreases in 
depression, anxiety, and somatic stress symptoms from 
baseline to post-trip assessments. In addition, signif-
icant decreases in negative moods and overall PTSD 
symptomatology were found alongside significant 
increases in positive moods, exclusive to HFV partic-
ipants. Moreover, the current therapeutic recreation 
program boasts psychosocial benefits that are main-
tained throughout the 6-week follow-up assessment.

The findings resonate with current literature sup-
porting outdoor environmental leisure programs that 
have observed increases in quality of life, symptom 
management, and positive impacts on veterans suf-
fering with PTSD, while also observing significant 
reductions in depression, anxiety and PTSD sympto-
mology (e.g., Greer & Vin-Raviv, 2019; Walker et  al., 
2020). These findings pair well with the theoretical 
orientations of leisure engendered social support and 
ART, whereby participation in outdoor therapeutic 
recreation programs with peers who have experienced 
similar life traumas elicit improvements in 

Figure 1.  Group X time interactions on BSI variables.
Note. n = 41. Bonferroni post-hoc analyses revealed experimental participants to display significant reductions in anxiety, depression, somatic stress, and BSI total 
score comparing baseline to last day and follow-up, whereas control participants showed non-significant changes over time.
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psychosocial wellness (e.g., Iso-Ahola & Park, 1996) 
and that spending time in a pristine natural environ-
ment replenishes attentional reserves (e.g., Hartig 
et  al., 2003) as reflected by acute increases in PA, 
which includes items such as feeling ‘active’, ‘alert’, 
and ‘attentive’.

Other literature has found support for the notion 
that outdoor sport can enhance quality of life in 
combat veterans related to increased feelings of per-
ceived competence in the associated physical activi-
ties (Lundberg et  al., 2011), which can be paralleled 
to the hiking involved in the outdoor therapeutic 
recreation program of the current study, in addition 
to the acute increases observed in program partici-
pant self-assuredness. It has also been found that 
engaging combat veterans with PTSD in certain out-
door recreational activities, like fly-fishing, has ther-
apeutic benefits that linked to increases in 
psychosocial wellbeing (Vella et  al., 2013). Long-term 
health has also been shown to be positively affected 
in response to recreation-based wellness programs 
that center on the use of adaptive sports and recre-
ation in conjunction with educational mental health 
counseling, which helps with the reintegration 

process after injuries and mental health deficits 
(Townsend et  al., 2018).

Outdoor support therapy programs have been 
found to provide veterans with a sense of shared iden-
tity, belongingness with others, and enhanced positive 
self-perceptions, which directly translate into improve-
ments in quality of life (Bird, 2015). Positive improve-
ments in mental health and psychosocial wellbeing 
were found to be longer lasting in response to outdoor 
social support programs whereby veterans are learning 
strategies to cope with their symptoms and are gaining 
a more positive self-perception in their own capabil-
ities that are sustained far longer than just the time 
they spend in the program (Townsend et  al., 2018). 
The HFV program involves group based discussions 
on targeted readings and presentations on stress and 
coping, which may have contributed to the favorable 
and sustained psychosocial profile exhibited by pro-
gram participants.

The current study represents an evaluation of just 
one of the many outdoor therapeutic recreation pro-
grams that target the reduction of psychosocial con-
comitants of stress among combat veterans. Indeed, 
engagement in a variety of outdoor recreational sports 

Figure 2.  Group X time interactions on PANAS variables: negative affect, sadness, fear, and guilt.
Note. n = 41. Bonferroni post-hoc analyses revealed experimental participants to display significant reductions in negative affect, sadness, fear, and guilt, reduc-
tions that were sustained at the 6 week follow-up. The control group participants displayed non-significant changes in all measures over time.
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have been associated with favorable psychosocial out-
comes amid veterans (e.g., Walter et  al., 2021). 
Programs like HFV are designed to not only inter-
vene, but to actively reduce PTSD symptomatology 
and accompanying negative mood states that directly 
affect combat veteran quality of life. The current study 
features strengths that include the use of a waiting 
list control group and a 6 week follow up assessment. 
Participants from the waiting list control group were 
provided the opportunity to participate in the HFV 
program, but these participants were not monitored 
beyond the scope of assessments made in the current 
study. Future quasi-experimental investigations of sim-
ilar outdoor therapeutic recreation programs for vet-
erans should plan to expand their timeframe of 
assessments to include follow-up analyses on 
waiting-list control group participants, to ascertain 
whether they likewise benefit from the therapeutic 
interventions employed.

Though the cogency of the results is clear, the 
findings merit replication via randomized clinical trial 
(RCT), including a larger sample of veterans with a 
confirmed PTSD diagnosis and targeted assessments 
for specific qualities of the program that predict the 

positive impacts of outdoor therapeutic recreation, 
such as program related increases in functional social 
support. Given the multi-modality nature of the HFV 
program, it will be important for subsequent research 
to ascertain the degree by which individual program 
components (e.g., leisure engendered social support, 
hiking, time spent in a natural environment, program 
readings/discussions) contribute to the overall results. 
Limitations also include possible self-selection bias 
affecting generalizability of the study due to veterans 
actively seeking complementary care for their combat 
related disabilities and an unequal distribution of vet-
erans with a confirmed PTSD diagnosis in the exper-
imental and control groups under investigation. 
Another limitation to the current study concerns the 
inability to rule out potential confounding variables 
that may exist between the experimental and control 
groups beyond the variables measured, a limitation 
common to quasi-experimental science, furthermore 
reinforcing a need for RCT replication of the current 
findings.

Future research should also aim to extend the time 
frame of their assessments to ascertain how long these 
observed reductions in PTSD, depression, and anxiety 

Figure 3.  Group X time interactions on PANAS variables: positive affect, joviality, serenity, and self-assuredness.
Note. n = 41. Bonferroni post-hoc analyses revealed experimental participants to display significant increases in positive affect, joviality, serenity, and self-assured-
ness on the last day of the outdoor excursion relative to baseline, whereas control participants showed non-significant changes over time.
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symptomatology persist in relation to outdoor thera-
peutic recreation and ART therein. The current study 
used the 17 item PCL-M to assess PSTD symptom-
atology in accord with previous research (Vella et  al., 
2013), but future research may opt to make use of 
the 20 item PCL-5, which represents the more recent 
version of the inventory in accord with DSM-5 
(Weathers et  al., 2013).

Outdoor therapeutic recreation programs represent 
a promising avenue to pursue in favor of improving 
combat veteran psychosocial wellness and reducing 
PTSD symptomatology. The current study found evi-
dence that participating in the HFV program elicited 
significant reductions in PTSD symptomatology, 
including reductions in avoidance and hyper-arousal 
symptoms that permeate to the 6 week follow up 
period. These results, alongside reductions in depres-
sion, anxiety, and negative mood states suggest that 
outdoor therapeutic recreation may represent a potent/
cost efficient intervention worthy of subsequent inves-
tigation. Moreover, the acute increases in positive 
mood states observed in the current study suggest 
that outdoor therapeutic recreation elicits the added 

benefit of inducing states of calm, alert, happiness 
amid combat veterans.

Acknowledgements

We would like to thank Gerald Alpern, PhD, for his assis-
tance in data collection for the current study. Portions of 
these data were presented virtually by poster at the 91st 
annual meeting of the Eastern Psychological Association in 
June, 2020. This research did not receive any specific grant 
from funding agencies in the public, commercial, or not-for-
profit sectors.

ORCID

Elizabeth J. Vella  http://orcid.org/0000-0002-5769-0140

References

Berman, M. G., Jonides, J., & Kaplan, S. (2008). The cog-
nitive benefits of interacting with nature. Psychological 
Science, 19(12), 1207–1212. https://doi.org/10.1111/ 
j.1467-9280.2008.02225.x

Figure 4.  Group X time Interactions on PCL variables: avoidance, hyper-arousal, and PCL total scores.
Note. n = 41. Bonferroni post-hoc analyses revealed experimental participants to display significant reductions in avoidance, hyper-arousal, and PTSD total scores, 
reductions that were sustained at the 6 week follow-up. The control group participants displayed non-significant changes in all measures over time.

http://orcid.org/0000-0002-5769-0140
https://doi.org/10.1111/
https://doi.org/10.1111/


Military Behavioral Health 11

Berto, R. (2005). Exposure to restorative environments helps 
restore attentional capacity. Journal of Environmental 
Psychology, 25(3), 249–259. https://doi.org/10.1016/j.jen-
vp.2005.07.001

Bettmann, J. E., Prince, K. C., Ganesh, K., Rugo, K. F., 
Bryan, A. O., Bryan, C. J., Rozek, D. C., & Leifker, F. R. 
(2021). The effect of time outdoors on veterans receiving 
treatment for PTSD. Journal of Clinical Psychology, 77(9), 
2041–2056. https://doi.org/10.1002/jclp.23139

Bird, K. (2015). Research evaluation of an Australian peer 
outdoor support therapy program for contemporary vet-
erans’ wellbeing. International Journal of Mental Health, 
44(1–2), 46–79. https://doi.org/10.1080/00207411.2015.1
009752

Britvic, D., Anticevic, V., Kaliterna, M., Lusic, L., Beg, A., 
Brajevic-Gizdic, I., Kudric, M., Stupalo, Z., Krolo, V., & 
Pivac, N. (2015). Comorbidities with Posttraumatic Stress 
Disorder among combat veterans: 15 years postwar anal-
ysis. International Journal of Clinical and Health Psychology 
: IJCHP, 15(2), 81–92. https://doi.org/10.1016/j.
ijchp.2014.11.002

Caldwell, L. (2005). Leisure and health: Why is leisure ther-
apeutic? British Journal of Guidance & Counselling, 33(1), 
7–26. https://doi.org/10.1080/03069880412331335939

Charney, M. E., & Marx, B. P. (2012). Promoting a positive 
quality of life posttrauma. In R. A. McMackin, E. 
Newman, J. M. Fogler, & T. M. Keane (Eds.), Trauma 
therapy in context: The science and craft of evidence-based 
practice (pp. 247–264). American Psychological 
Association. https://doi.org/10.1037/13746-012

Coleman, D., & Iso-Ahola, S. E. (1993). Leisure and health: 
The role of social support and self-determination. Journal 
of Leisure Research, 25(2), 111–128. https://doi.org/10.10
80/00222216.1993.11969913

Davis-Berman, J., Berman, D., & Berman, N. (2018). 
Outdoor programs as treatment for posttraumatic stress 
disorder in veterans: Issues and evidence. Best Practices 
in Mental Health, 14(2), 9–20. https://psycnet.apa.org/
record/2019-02787-002

Derogatis, L. R. (2000). BSI-18: Administration, scoring and 
procedures manual. National Computer Systems.

Derogatis, L. R. (2001). Brief Symptom Inventory 18 (BSI-18) 
manual. NCS Assessments.

Forbes, D., Creamer, M., & Biddle, D. (2001). The validity 
of the PTSD checklist as a measure of symptomatic 
change in combat-related PTSD. Behaviour Research and 
Therapy, 39(8), 977–986. https://doi.org/10.1016/
s0005-7967(00)00084-x

Georgiev, G. Z. (2020). Sample size calculator. https://www.
gigacalculator.com/calculators/power-sample-size- 
calculator.php

Gilbert, K. S., Kark, S. M., Gehrman, P., & Bogdanova, Y. 
(2015). Sleep disturbances, TBI, and PTSD: Implications 
for treatment and recovery. Clinical Psychology Review, 
40, 195–212. https://doi.org/10.1016/j.cpr.2015.05.008

Greer, M., & Vin-Raviv, N. (2019). Outdoor-based thera-
peutic recreation programs among military veterans with 
Posttraumatic Stress Disorder: Assessing the evidence. 
Military Behavioral Health, 7(3), 286–303. https://doi.or
g/10.1080/21635781.2018.1543063

Hartig, T., Evans, G. W., Jamner, L. D., Davis, D. S., & 
Garling, T. (2003). Tracking restoration in natural and 

urban settings. Journal of Environmental Psychology, 23(2), 
109–123. https://doi.org/10.1016/S0272-4944(02)00109-3

IBM Corp. (2017). IBM SPSS statistics for windows, version 
25.0.

Iso-Ahola, S. E., & Park, C. J. (1996). Leisure-related social 
support and self-determination as buffers of stress-illness 
relationship. Journal of Leisure Research, 28(3), 169–187. 
https://doi.org/10.1080/00222216.1996.11949769

Jakupcak, M., Conybeare, D., Phelps, L., Hunt, S., Holmes, 
H. A., Felker, B., Klevens, M., & McFall, M. E. (2007). 
Anger, hostility, and aggression among Iraq and 
Afghanistan war veterans reporting PTSD and subthresh-
old PTSD. Journal of Traumatic Stress, 20(6), 945–954. 
https://doi.org/10.1002/jts.20258

Kaplan, S. (1995). The restorative benefits of nature: Toward 
an integrated framework. Journal of Environmental 
Psychology, 15(3), 169–182. https://doi.org/10.1016/0272- 
4944(95)90001-2

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, 
K. R., & Walters, E. E. (2005). Lifetime prevalence and 
age-of-onset distributions of DSM-IV disorders in the 
National Comorbidity Survey Replication. Archives of 
General Psychiatry, 62(6), 593–602. https://doi.org/10.1001/
archpsyc.62.6.593

Kitchiner, N. J., Lewis, C., Roberts, N. P., & Bisson, J. I. 
(2019). Active duty and ex-servicing military personnel 
with post-traumatic stress disorder treated with psycho-
logical therapies: Systematic review and meta-analysis. 
European Journal of Psychotraumatology, 10(1), 1684226. 
https://doi.org/10.1080/20008198.2019.1684226

Lundberg, N., Bennett, J., & Smith, S. (2011). Outcomes of 
adaptive sports and recreation participation among vet-
erans returning from combat with acquired disability. 
Therapeutic Recreation Journal, 45(2), 105–120. https://
js.sagamorepub.com/trj/article/view/1342/1310

Mayer, F. S., Frantz, C. M., Bruehlman-Senecal, E., & 
Dolliver, K. (2009). Why is nature beneficial? The role 
of connectedness to nature. Environment and Behavior, 
41(5), 607–643. https://doi.org/10.1177/0013916508319745

National Center for PTSD. (2018, September 24). How com-
mon is PTSD in veterans? U.S. Department of Veterans 
Affairs. https://www.ptsd.va.gov/understand/common/
common_veterans.asp.

National Institutes of Mental Health. (2020). Posttraumatic 
stress disorder. U.S. Department of Health and Human 
Services. NIH Publication No. 20-MH-8124.

O’Toole, B. I., Outram, S., Catts, S. V., & Pierse, K. R. 
(2010). The mental health of partners of Australian 
Vietnam veterans three decades after the war and its 
relation to veteran military service, combat, and PTSD. 
The Journal of Nervous and Mental Disease, 198(11), 
841–845. https://doi.org/10.1097/NMD.0b013e318 
1f98037

Torres, F. (2020, January). What is posttraumatic stress dis-
order? American Psychiatric Association. https://www.
psychiatry.org/patients-families/ptsd/what-is-ptsd.

Townsend, J., Hawkins, B. L., Bennett, J. L., Hoffman, J., 
Martin, T., Sotherden, E., & Bridges, W. (2018). 
Preliminary long-term health outcomes associated with 
recreation-based health and wellness programs for injured 
service members. Cogent Psychology, 5(1), 1444330. 
https://doi.org/10.1080/23311908.2018.1444330

https://doi.org/10.1016/j.jenvp.2005.07.001
https://doi.org/10.1016/j.jenvp.2005.07.001
https://doi.org/10.1002/jclp.23139
https://doi.org/10.1080/00207411.2015.1009752
https://doi.org/10.1080/00207411.2015.1009752
https://doi.org/10.1016/j.ijchp.2014.11.002
https://doi.org/10.1016/j.ijchp.2014.11.002
https://doi.org/10.1080/03069880412331335939
https://doi.org/10.1037/13746-012
https://doi.org/10.1080/00222216.1993.11969913
https://doi.org/10.1080/00222216.1993.11969913
https://psycnet.apa.org/record/2019-02787-002
https://psycnet.apa.org/record/2019-02787-002
https://doi.org/10.1016/s0005-7967(00)00084-x
https://doi.org/10.1016/s0005-7967(00)00084-x
https://www.gigacalculator.com/calculators/power-sample-size-calculator.php
https://www.gigacalculator.com/calculators/power-sample-size-calculator.php
https://www.gigacalculator.com/calculators/power-sample-size-calculator.php
https://doi.org/10.1016/j.cpr.2015.05.008
https://doi.org/10.1080/21635781.2018.1543063
https://doi.org/10.1080/21635781.2018.1543063
https://doi.org/10.1016/S0272-4944(02)00109-3
https://doi.org/10.1080/00222216.1996.11949769
https://doi.org/10.1002/jts.20258
https://doi.org/10.1016/0272-
https://doi.org/10.1016/0272-
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1080/20008198.2019.1684226
https://js.sagamorepub.com/trj/article/view/1342/1310
https://js.sagamorepub.com/trj/article/view/1342/1310
https://doi.org/10.1177/0013916508319745
https://www.ptsd.va.gov/understand/common/common_veterans.asp
https://www.ptsd.va.gov/understand/common/common_veterans.asp
https://doi.org/10.1097/NMD.0b013e318
https://doi.org/10.1097/NMD.0b013e318
https://www.psychiatry.org/patients-families/ptsd/what-is-ptsd
https://www.psychiatry.org/patients-families/ptsd/what-is-ptsd
https://doi.org/10.1080/23311908.2018.1444330


12 E. J. VELLA ET AL.

Vacha-Haase, T., & Thompson, B. (2004). How to estimate 
and interpret various effect sizes. Journal of Counseling 
Ps y c h o l o g y ,  5 1 ( 4 ) ,  4 7 3 – 4 8 1 .  h t t p s : / / d o i .
org/10.1037/0022-0167.51.4.473

Vella, E. J., Milligan, B., & Bennett, J. L. (2013). Participation 
in outdoor recreation program predicts improved psy-
chosocial well-being among veterans with post-traumatic 
stress disorder: A pilot study. Military Medicine, 178(3), 
254–260. https://doi.org/10.7205/MILMED-D-12-00308

Walker, R. A. J., Smith, P. M., Limbert, C., & Colclough, 
M. (2020). The psychosocial effects of physical activity 
on military veterans that are wounded, injured, and/or 
sick: A narrative synthesis systematic review of quanti-
tative evidence. Military Behavioral Health, 8(3), 292–307. 
https://doi.org/10.1080/21635781.2020.1746445

Walter, K. H., Otis, N. P., Del Re, A. C., Kohen, C. B., 
Glassman, L. H., Ober, K. M., & Hose, M. K. (2021). 
The national veterans summer sports clinic: Change and 
duration of psychosocial outcomes. Psychology of Sport 
and Exercise, 55, 101939. https://doi.org/10.1016/j.
psychsport.2021.101939

Watson, D., & Clark, L. A. (1994). The PANAS-X: Manual 
for the positive and negative affect schedule—expanded 
form. The University of Iowa.

Weathers, F. W., Litz, B. T., Keane, T. M., Palmieri, P. A., 
Marx, B. P., & Shnurr, P. P. (2013). The PTSD checklist 
for DSM-5 (PCL-5)—standard. National Center for PTSD. 
https://www.ptsd.va.gov/professional/assessment/adult-sr/
ptsd-checklist.asp

Weathers, F., Litz, B., Herman, D., Huska, J., & Keane, T. 
(1993, October). The PTSD Checklist (PCL): Reliability, 
validity, and diagnostic utility. Paper presented at the 
Annual Convention of the International Society for 
Traumatic Stress Studies, San Antonio, TX.

Wilkins, K. C., Lang, A. J., & Norman, S. B. (2011). 
Synthesis of the psychometric properties of the PTSD 
checklist (PCL) military, civilian, and specific versions. 
Depression and Anxiety, 28(7), 596–606. https://doi.
org/10.1002/da.20837

Yehuda, R. (2018). Neuroendocrinology of PTSD. In C. B. 
Nemeroff & C. R. Marmar (Eds.), Post-traumatic stress 
disorder (pp. 353–373). Oxford University Press.

https://doi.org/10.1037/0022-0167.51.4.473
https://doi.org/10.1037/0022-0167.51.4.473
https://doi.org/10.7205/MILMED-D-12-00308
https://doi.org/10.1080/21635781.2020.1746445
https://doi.org/10.1016/j.psychsport.2021.101939
https://doi.org/10.1016/j.psychsport.2021.101939
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp
https://doi.org/10.1002/da.20837
https://doi.org/10.1002/da.20837

	Pilot Study: The Effects of a Mountain Wilderness Experience on Combat Veteran Psychosocial Wellness
	Pilot Study: The Effects of a Mountain Wilderness Experience on Combat Veteran Psychosocial Wellness
	ABSTRACT
	Method
	Participants
	Materials
	Procedures
	Intervention
	Analytic strategy


	Results
	BSI-18 analyses
	PANAS analyses
	﻿﻿Negative mood states﻿

	Positive mood states

	PCL-M analyses

	Discussion
	Acknowledgements

	ORCID
	References



