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How Exercise Affects Physical, Cognitive, and Psychological 
Responses to Occupational Stress in First Responders – A 

Groundbreaking Pilot Study 

Studies show that different methods and levels of exercise can help mitigate stress 
in certain populations affected by trauma (Hegberg, N.J. et al., 2019). However, 
most of these studies have been conducted on military veterans or civilians, not 
first responders. Additionally, to date, there are no studies on how community and 
exercise brought together can help mitigate trauma symptoms and build resilience 
in first responders. Our pilot study, Resiliency Effects of Exercise on the 
Physiological and Psychological Responses to Occupational Stress in First 
Responders, aimed to fill these gaps in research. First Responder Stress & Trauma 
(F1RST), Sparking Life, InBody, and Endominance worked together to research 
how community exercise can build resilience to trauma and stress in first 
responders. 

Each participant engaged in aerobic exercise for a minimum of 30 minutes per 
workout, five days per week, with activity, tracked using wearable devices. Some 
notes to consider when reading through our results is our team selected only those 
who participated for more than 85 days wearing the device. Additionally, the 
degree of changes is indicated in percentile value for the purpose of comparing 
participants in terms of the range of change, not the actual score change. We also 
excluded participants whose PHQ-9 and PCL-5 results at the baseline were below 
the median (average) as they are not likely to show significant changes due to 
exercise. The PHQ-9 or Patient Health Questionnaire-9 form is a self-administered 
questionnaire used as a screening tool to assess depression symptoms. The PCL-5 
(Posttraumatic Stress Disorder Checklist) is a self-report measure that assesses 
symptoms of PTSD. Please visit our website to learn more about our team, study 
details, literature review, and press release.  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6437073/#B77
https://www.endominance.com/first-responder-research-2/
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Community exercise is one clinical tool that first responders can use to increase 
their resilience, form critical social bonds, and take control of their mental and 
physical health. We hope to use this powerful physiological and cognitive data for 
current and future research on trauma in other departments across the country. 
Below are the cognitive, physiological, and psychological findings of the pilot 
study and recommendations for future research. 

First Responder Group Characteristics 

To better understand the results of the pilot study, the graph below breaks down the 
characteristics between the control group and first responder participants, as well 
as a key to follow to further understand the results. 

 

Is There a Correlation Between Cognitive Factors & Depression/PTSD Risk? 

An important part of the study was to examine the correlation between 
depression/PTSD risk and cognitive factors. As seen in Figure 1 (below), overall 
results show that someone with a high Conception Orientation Index score (COI) 
and a low Perception Lens Index score (PLI) can be classified as being the most 
vulnerable to depression or PTSD. Additionally, those with low COI and high PLI 
can be classified to have a cognitive resistance to depression and PTSD. 
Additionally, a higher COI score represents elevated sensitivity toward the 
surrounding environment, which can be interpreted as a higher susceptibility to 
depression and PTSD. However, even if the COI is high and the PLI score is also 
high (a narrower perception lens), the risk of depression or PTSD is lowered 
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because the person can sequentially digest the external factors through a smaller 
lens as well as maneuver and isolate their focus. Treatment for those suffering 
from depression or PTSD will be more effective with a higher chance of recovery 
for those with a high PLI than those with low PLI.  

 

Occupational Aptitude & Depression Risk 

Another focus of our study included the correlation between occupational aptitude 
and depression risk. In Figure 2 (below), results show there is a greater risk of 
depression if the Physical Aptitude Index (PAI) score is low. This outcome is 
primarily because those with a sedentary lifestyle typically engage in a greater 
cognitive (thinking and pondering) load. It is also a possible result of depression 
and anxiety. What is crucial to note is that PAI is an important index in 
determining first responders' work aptitude. The nature of this job requires this 
group to be physically active, and therefore, those with a low PAI may feel more 
stressed in terms of aligning their work aptitudes with work demands. The Task 
Execution Index (TEI) score is another important index determining work 
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compatibility. If the job requires a lot of procedural compliances or protocol 
guidelines, people with low TEI will feel constrained and stressed.    

To summarize the findings below, groups with low PAI and TEI indices are likely 
to suffer more from workplace stress due to an incompatible work aptitude, which 
poses a greater risk of depression. Conversely, groups with high indices in PAI and 
TEI will have relatively lower work stress.  

 

The Link Between Cognitive/Behavioral Tendencies & Obesity Risk 

As shown in Figure 3 (below), our study found that body fat percentage will likely 
be low with those with a high PAI as this group tends to exercise a lot and engage 
in different physical activities. Additionally, the group with high PAI prefers both 
large and detailed movements. On the contrary, if the PAI is low, the body fat 
percentage will likely be high due to a low level of physical activity. However, this 
prediction cannot be solely made on PAI and will have limitations as some groups 
have a low PAI due to low levels of large movements/physical activities. Some 
may also have low PAI because they have low levels of detailed movements.  

If PAI and PLI are low, large movements/physical activities are preferred over 
detailed movements. In this case, there is a possibility that the body fat percentage 
will not be high. However, groups with low PAI and high PLI prefer relatively 
detailed movements over large movements. This group can be classified as an 
obesity risk as they are not likely to prefer moderate-to-intense exercise/physical 
activities. 
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As stated earlier, the most important indices for measuring first responders' 
occupational aptitude are PAI and TEI. The classification method using these two 
indices helps determine occupational suitability, understand behavioral tendency, 
and even predict the risk of obesity. As shown in Figure 4 (below), groups with 
high PAI and low TEI prefer to be more physically active and move their body 
more, thus lowering the risk of obesity. Conversely, those with low PAI and high 
TEI tend to prefer stationary jobs rather than jobs that require more physical 
activity, and therefore, they are at a higher risk for obesity.  
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Based on PAI/TEI scores, certain exercise programs may be more beneficial than 
others. People with low PAI and TEI scores can be classified to have high stress 
with a high risk of depression. In this case, a motivational exercise program may 
reduce the risk of stress and depression for this group.  

Among those with low levels of physical activity, those with high PLI or TEI can 
be classified as having an increased risk of obesity. Therefore, this group may need 
an exercise program based on systematic data and evidence-based management.  

The Effects of Exercise on Depression and PTSD 

In the results below, the first graphic is based on the PHQ-9 results. The PHQ-9 
(Patient Health Questionnaire-9) form is a self-administered questionnaire used as 
a screening tool to assess depression symptoms. Results show that with an increase 
in exercise, symptoms improved.  

The second graphic is based on the PCL-5 results. The PCL-5 (Posttraumatic 
Stress Disorder Checklist) is a self-report measure that assesses symptoms of 
PTSD based on DSM-5 criteria. Again, results show that with an increase in 
exercise, symptoms improved. 

 

As seen in the final graphs below, there were no significant changes in Percent 
Body Fat and Visceral Fat Mass before and after the 90 days exercise intervention 
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(Fig.5). However, both PHQ-9 and PCL-5 scores had improved (Fig. 6). Such 
improvement was more significant among the participants with lower PAI and TEI 
scores (Fig.7). 

 

 

Study Outcomes and What’s Next for the Future of Trauma Research 

An overview of significant outcomes in our pilot study include: 

• An increase in exercise was shown to correlate with improved PTSD and 
depression symptoms (improvement in PHQ-9, PCL-5 scores). 

• Upon further investigation into the PHQ-9 & PCL-5 scores and results of the 
participants, we found that depending on the cognitive and behavioral 
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tendencies (COSEC scores) of these participants, the amount of symptom 
improvement varied. For example - the more detail-oriented and 
reality/practicality-oriented the participant, the lower the PHQ-9 and PCL-5 
scores.  

• Similar trends were shown in their physical attributes and body composition 
results. Depending on the cognitive and behavioral styles of the participants, 
the outcome in physical conditions also varied. For example, people who are 
more detail-oriented and more task-oriented show greater body fat and 
visceral fat in body composition - posing a greater obesity risk. 

• We also found the most important indices for measuring first responders' 
occupational aptitude are PAI and TEI. The classification method using 
these two indices helps determine occupational suitability, understand 
behavioral tendency, and even predict the risk of obesity.  

• Significant trends were found in occupational aptitude and depression risk. 
Results showed groups with low PAI, and TEI indices are likely to suffer 
more from workplace stress due to an incompatible work aptitude, which 
poses a greater risk of depression. Conversely, groups with high indices in 
PAI and TEI will have relatively lower work stress. 

Study Limitations 

There was not enough data to show the direct relationship between the increase of 
physical activities and movement and improved physical health conditions. It was 
also difficult to determine if the recorded data (on the wearable device) was based 
on exercise or other positive social activities or stressful or work-related 
activities/movement. However, based on the pedometer measure, there was a clear 
trend showing that the more the participants walked, the more likely their mental 
health symptoms improved. Other limitations in the research were due to external 
factors (COVID-19 and natural disasters) and the nature of the job of first 
responders. These factors resulted in a decrease in participants. The lack of 
personalized exercise programs (meaning personally tailored to match the 
participants' physical capabilities and lifestyle factors) also led to participants 
dropping out of the study. 

Conclusion and Looking Towards the Future 

To date, 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. In 
addition, researchers are not aware of any exercise studies in PTSD that used 



 

10 
 

cognitive outcome measures. Given the various psychiatric, cognitive, neural, and 
general health markers of PTSD, it is suggested to consider the use of cognitive 
outcome measures in future trauma research (Hegberg, N.J. et al., 2019). Our pilot 
study has laid the groundwork in examining exercise's impact on first responders 
using cognitive outcome measures. In our investigation into the mental health 
conditions (PHQ-9 & PCL-5 scores and results) of the participants, we found that 
depending on the cognitive and behavioral tendencies of these participants, the 
amount of their physical and symptom improvement varied. We believe our 
findings show that cognitive assessment used to track the effects of exercise can be 
a critical tool in providing more accurate and quantitative outcome measures in 
future trauma research. 

Our findings also demonstrate that exercise and movement improve depression and 
PTSD symptoms of first responders - with impacts being greater for those who are 
less physically active. These outcomes also strongly suggest that a personalization 
exercise program is crucial for any future studies as well as any implementation of 
exercise solutions for the first responders depending on their cognitive and 
behavioral tendencies. We recommend these critical physiological, psychological, 
and cognitive data and results be used for future research on trauma in other 
departments across the country.  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6437073/#B77
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