
Scope of Literature Review 
First responders are regularly exposed to traumatic events, including potentially life-threatening 
situations, grave injuries, and colleague and civilian deaths. Evidence indicates that the prevalence of 
trauma, including posttraumatic stress disorder (PTSD), is substantially higher among first responders 
than the average population (Lewis-Shroeder, N.F. et al., 2018). For instance, a 2020 study measuring 
mental health among active-duty officers across the country found 47 percent of the sample screen 
positive for PTSD. This number is 9 to 10 times greater than the prevalence of PTSD in the general 
population (Lilly, M. & Curry, S). The research on how exercise can be used as an intervention for trauma 
symptoms and help build resilience among different populations is extensive. However, most of these 
studies have been conducted on military veterans or civilians, not first responders. Since our research 
focuses on how community (group) exercise may mitigate trauma symptoms and help build resilience in 
first responders, only similar studies on trauma, exercise, and community (socialization) will be reviewed 
and referred to as appropriate. 
 
Our team researched key databases for current studies relating to the use of sport, exercise, or physical 
activity in populations that suffer from trauma. The bulk of studies determined that different methods and 
levels of exercise have been shown to help mitigate stress and build resilience. However, there are notable 
gaps in the research on exercise as an intervention for trauma in first responders. When researching 
socialization and its effects on trauma and resilience, there was considerable research on this area. 
However, there were no studies to date, extensive or otherwise, conducted on how community and 
exercise brought together can help mitigate trauma and build resilience in first responders. Our project 
aims to fill these gaps by examining how exercise in a community setting can be used as an intervention 
for trauma and build resilience in first responders - now and in the future. 
 
Why is Resilience Necessary in First Responders? 
Resilience, or the ability to successfully adapt to stressors, maintaining psychological well-being in the 
face of adversity, acts as a protective factor against many mental and behavioral health issues. (Haglund, 
M.E. et al., 2007). Emerging research has identified the bases of resilience and indicates that it is 
mediated by adaptive changes encompassing several environmental factors, neural circuits, 
neurotransmitters, and molecular pathways (Horn, S.R. et al., 2016). However, other factors such as 
personality, physical fitness, and social support also play a crucial role in resilience.Why is maintaining 
resiliency necessary in first responders? In a cohort of police officers followed after Hurricane Katrina, 
resilience, satisfaction with life, and gratitude helped mitigate symptoms of PTSD (McCanlies, E.C. et al., 
2014). In a study about emergency service retirees, those who reported higher resilience levels had a 
better quality of life scores than those with low resilience (Bracken-Scally, M. et al., 2014). In essence, 
resilience shapes a person's response to trauma. Some people have higher resilience, but others can be 
trained to increase their resiliency, improving their odds of not developing conditions like PTSD or 
depression. One way to increase resilience is through exercise. 
 
How Exercise Mitigates Trauma Symptoms and Promotes Stress Resilience 
When reviewing research (both observational and interventional) on how exercise can be used to reduce 
trauma symptoms and build resilience among military veterans and civilians, several studies show that 
physical activity (in different intensities and forms) can help exert positive cognitive, physical, and 
psychological impacts in five key areas cited below.  
 
Exposure & Desensitization 
One symptom of PTSD is hyperarousal, which results in sensitivity to physiological arousal cues. It 
occurs when a person's body suddenly kicks into high alert due to thinking about their trauma. Research 
suggests that repeated exposure to these cues, such as rapid heartbeat, during exercise may increase 
tolerance of and facilitate desensitization to the physiological sensations (Whitworth, J.W. et al., 2017). In 



other words, vigorous activity, which by definition causes the most significant increase in physiological 
arousal cues, is a means of exposure. This activity eventually reduces the individuals' heightened response 
to these cues in other daily settings (Hegberg, N.J. et al., 2019).  
 
Enhance Cognitive Function 
Another symptom of PTSD is disrupted cognitive control, resulting in issues with attention, memory, 
problem-solving, and emotional processing. Studies show that cognitive impairment may be improved by 
aerobic exercise. For example, research among older adults suggests that cardiorespiratory fitness 
positively affects executive function and memory (Hegberg, N.J. et al., 2019). Physical activity is also 
known to increase the expression of trophic factors, or "helper molecules" that allow a neuron to develop 
and maintain connections with its neighbors throughout the brain. Galanin is a peptide and trophic factor 
that exerts multiple effects through its interaction with protein receptors. For example, galanin is highly 
expressed in the locus coeruleus (LC), which is dysregulated in stress-related disorders.  
 
However, studies show that galanin expression is raised in the LC by regular exercise, increasing stress 
resilience. For example, research on using exercise to decrease anxiety symptoms in mice suggests that 
physical activity may promote resilience to stress and mitigate the cumulative impact of repeated 
stressors, providing therapeutic benefits (Holmes, P.V., 2014). John J. Ratey MD, an associate clinical 
professor of psychiatry at Harvard Medical School and author of the book Spark: The Revolutionary New 
Science of Exercise and the Brain, states that exercise prompts brain cells to send out growth factors like 
BDNF (brain-derived neurotrophic factor), helping to rebuild new connections between cells. This action 
promotes brain cell growth and cognitive performance. BDNF is like ‘miracle-gro’ for the brain (Ratey, 
2008).  
 
Exercise-Induced Brain Changes 
Gray matter changes associated with PTSD include reduced volume in the hippocampus. However, 
researchers found overlap among the brain regions affected by PTSD and brain areas impacted by aerobic 
exercise, suggesting that exercise-induced brain changes or neuroplasticity may positively impact PTSD 
symptoms (Hays, S.M. et al., 2013). For instance, one study found that increases in physical activity were 
associated with gray matter volume increases in the cingulate gyrus, left superior frontal gyrus, and left 
medial parietal cortex, among others (Ruscheweyh, R. et al., 2011). This increase in volume may be 
explained by exercise-related increases in new neurons in the hippocampus, negatively impacting PTSD 
(Hayes, J.P. et al., 2017).   
 
Balances the HPA Axis Response to Stress 
The Hypothalamic-Pituitary-Adrenal Axis (HPA) is our central stress response system. During stress, the 
hypothalamus releases a corticotrophin-releasing hormone (CRH), spurring the pituitary gland to release 
the adrenocorticotropic hormone (ACTH). The final result of the activation is an increase in cortisol 
levels in the blood. One review indicated that individuals with PTSD tend to express low basal cortisol 
levels, which is associated with increased levels of CRH, and an exaggerated HPA axis negative feedback 
loop (Daskalakis, N.P. et al., 2016). Research suggests that regular exercise exerts positive effects on the 
HPA axis, promoting a reduction in PTSD symptoms. For example, one study found that moderate and 
vigorous exercises increase cortisol levels, which might target the low basal cortisol levels seen in those 
with PTSD (Hill, E.E. et al., 2008).  
 
Reduces Inflammation  
The activation of the HPA axis has pro-inflammatory implications for the immune system, and evidence 
suggests that PTSD is characterized by increased inflammatory activity (Michopoulos, V. et al., 2017). 
Exercise may influence some of these inflammatory pathways - counteracting PTSD symptoms. For 
example, one study suggests regular exercise can increase immune function and reduce pro-inflammatory 



signaling through the production of interleukin-6 (IL-6) (Gleeson, M. et al., 2011). IL-6 is a cytokine that 
plays a central role in the body's host defense.  
 
The limited research that has studied first responders, exercise, and stress also found positive results. One 
large study on five hundred Swiss police (both male and female) reported that exercise and fitness helped 
foster a healthy and thriving police workforce that took fewer sick leaves and felt better prepared to cope 
with chronic stress (Gerber, M. et al., 2010). However, the measures were all self-reported on what the 
participants “felt” was considered physical fitness outside of the workplace. Another small study 
investigated the efficacy of 16 weeks of exercise training as an intervention to reduce firefighters' 
psychophysiological response to stress. The results showed that exercise-trained participants reacted with 
a significantly lower pulse and average arterial pressure than the control condition. Exercise participants 
also reported significantly less stress-related anxiety and negative affect (Throne, L.C. et al., 2000).  
 
How Exercise & Community Combined Helps Build Resilience - Healing the Whole Person 
It is clear from the above research that studies support the idea that aerobic exercise exerts positive 
physical, cognitive, and mental health benefits while increasing stress resilience in those affected by 
trauma. However, other factors such as social support play a crucial role in trauma recovery. One study 
found that posttraumatic risk factors include the absence of social support, poor access to healthy coping 
skills, and limited access to mental health resources (Lewis-Shroeder, N.F. et al., 2018). Research and 
psychological professionals agree that support is considered a critical component of recovery after a 
traumatic experience (Charuvastra, A. & Cloitre, M., 2008). Understanding this need for support, exercise 
alone is not as effective as exercise in a social or community setting in promoting resilience. Including 
this factor allows for the treatment of the whole person. 
 
Socialization & Social Support  
Studies have shown a consistent large deficit in social cognitive performance (how people process and 
apply information about people and social situations) in PTSD groups relative to healthy controls (Steven, 
J.S. & Jovanovic, T., 2019). Social isolation is another symptom of trauma and can be devastating to 
individuals, especially first responders. Loneliness impacts physical and psychological health and is 
associated with increases in all-cause mortality and suicidal behavior (Dagan, Y & Yager, J., 2019). The 
buffering role of social support in trauma resilience and recovery is critical in boosting social cognitive 
performance, reducing trauma symptoms, and preventing isolation. For example, one study found a 
positive relationship between social interaction and cognitive functioning in people from three age 
groups, including younger adults. It also found that even the smallest amount of social interaction (10 
minutes) can facilitate cognitive performance (Ybarra, O. et al., 2008). Research on front-line nurses with 
anxiety related to the COVID-19 pandemic found that nurses who received higher organizational and 
social support were more resilient and likely to report lower anxiety (Labrague, L.J. & De Los Santos 
J.A.A., 2020). Their overall mental health and work performance also improved. 
 
Altruism & Oxytocin: Building Blocks to Resistance 
Studies also show that socialization and community create both altruism and oxytocin, which are essential 
building blocks of resilience and overall positive mental health. For example, one review study measuring 
the positive effects of altruism found that a strong correlation exists between the well-being, health, 
happiness, and longevity of people who are emotionally and behaviorally compassionate (Post, S., 2005). 
Oxytocin is a powerful hormone that regulates functions such as social interaction, empathy, bonding, and 
anxiety. Clinical reports show that intranasal oxytocin has therapeutic potential in treating disorders such 
as PTSD (Frigling, J.L., 2017). However, research also shows that exercise naturally increases oxytocin 
release and oxytocin receptor levels in the brain. For example, one study found a running wheel exercise 
reversed depression and increased oxytocin and oxytocin receptor levels in the basolateral amygdala in 
male mice (Yuksel, O. et al., 2019). 
 



Dr. Ratey offers that exercising and socialization in group classes like Crossfit, Zumba, or Yoga allows 
people to feel connected. In a recent podcast, Ratey reveals that this type of group exercise challenges our 
brain and improves our mood, adding "when we challenge our brain, it helps it to develop and get better 
(Miller, B., 2019)." For first responders dealing with trauma, combing socialization and exercise, and 
building a sense of community, is vital in boosting oxytocin levels, altruism, physical health, and 
resilience – improving the mind and body. 
 
Prior Study Limitations  
When researching socialization and its effects on trauma and resilience, there was considerable research 
on this area. However, to date, there is no research conducted on how community and exercise brought 
together can help mitigate trauma and build resilience in first responders. Additionally, other limitations 
found (to date) in the latest narrative review by Hegberg, N.J. et al. on exercise and trauma studies 
include: 
 

• Researchers are not aware of quantitative evidence of the exercise-related exposure effect in 
PTSD populations. The studies only suggest that this type of exposure may contribute to the 
therapeutic effects of exercise on PTSD.  

• Researchers are not aware of any exercise studies in PTSD that used cognitive outcome 
measures.  

• Many studies had small sample sizes, restricted age ranges and/or ethnicities, focused on either 
females or males, and/or relied on convenience sampling for recruitment.  

• The populations from these studies are quite variable in terms of severity of PTSD symptoms and 
whether participants are seeking treatment. In terms of measurement, PTSD was assessed using 
many different self-report measures of PTSD symptoms. 

• There is substantial variability in the exercise measures and protocols administered across studies. 
Single-item measures of exercise may hinder the detection of significant findings due to the 
oversimplification of exercise. Second, many of the studies rely on retrospective self-report 
measures of exercise, which may be prone to bias, inaccuracies, and misunderstanding of 
questions rather than objective measures of fitness levels. 

• The majority of intervention studies failed to implement rigorous pre and post-intervention fitness 
assessments, and few included a control group.  

 
Future Directions and the Need for Our Study 
While there is evidence that aerobic exercise may positively impact PTSD and trauma symptoms, 
researchers believe appropriate randomized clinical trials are required to more firmly establish the 
relationship between exercise and PTSD. Other future research directions needed to comprehensively 
study exercise and trauma as cited by Hegberg, N.J. et al. include: 
 

• Future studies should implement better pre and post-intervention diagnostic interviews to 
determine the presence and severity of PTSD symptomatology. 

 
• Objective assessment of exercise adherence could be done through the use of accelerometers 

paired with chest-strap heart rate monitors (shown to be superior to wrist-based heart rate 
monitors). This change would allow researchers to assess the frequency, intensity, and time 
(duration) of exercise objectively during the intervention. Moreover, the use of accelerometers 
would also provide insight about non-exercise related physical activity.  

 
• Given the varied psychiatric, cognitive, neural, and general health markers of trauma and PTSD, 

it is also suggested to consider the use of cognitive and neurobiological outcome measures. This 
data may highlight the mechanisms of exercise-induced symptom reduction in PTSD, and provide 
insight into the clinical dosage of exercise required to reduce trauma symptoms.  



 
Our research goal is to provide a community exercise program for first responders that combines the 
proven benefits of exercise with the critical component of socialization. We plan to take previous research 
study on exercise, socialization, and trauma, improve upon these existing research methods, and use it as 
a foundation for our current research. Combining these factors with our COSEC assessment to track the 
cognitive effects of exercise and community provides a more accurate outcome measures, something that 
previous studies have never utilized. Exercise can help heal both the mind and body. It is one clinical tool 
that first responders can use to take control of their mental, emotional, and physical health. When first 
responders are equipped to deal with adverse reactions to stress, this leads to more positive community 
contacts, fewer negative interactions, and less stress, ultimately resulting in increased job satisfaction and 
a higher quality work environment. 
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