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Abstract
COVID-19 first was discovered in the United States in January 2020 and has since changed the way we live. 
From donning PPE to social distancing to virtual workplaces, we have all been affected by this pandemic. 
Those working on the front lines have been particularly impacted. The goal of this study is to assess the 
changes in mental health status among first responders as a result of COVID-19, thus allowing organizations 
to implement systemic changes as needed to help their employees.

Using the Lebanon Fire Department (LFD) – a fire and EMS service in Linn County Oregon – as a model, 
anxiety and depression levels were assessed both pre- and post- pandemic onset. Data was collected during 
November 2020 and used recall to access pre-pandemic scores. Full time paramedics, EMTs, and firefighters 
were assessed using the standardized General Anxiety Disorder 7 (GAD-7) questionnaire and Patient Health 
Questionnaire 2 (PHQ-2). Results were analyzed using a Wilcoxon Rank Sum test with a significance level of 
0.05. 

Average anxiety levels increased significantly from 1.8 to 4.9 (p = 0.019) following the onset of the pandemic 
on February 28, 2020, correlating to a clinical anxiety level rise from mild to moderate. Depression levels 
increased significantly from 0 to 1.3 (p = 0.037), however this does not correlate to a clinically significant 
screening as depression scores remained in the no depression range. From this data, we can conclude that 
COVID-19 has negatively impacted the mental health of first responders within LFD – especially regarding 
anxiety levels. However, more data is recommended due to the small sample size. From this knowledge, first 
responders and their employers should implement changes to increase mental health care and wellness as 
mental health disorders can lead to lower life expectancies and poorer physical health outcomes3. 

Objective
The goal of the project is to analyze how COVID-19 has affected the mental health of firefighters and EMS 
workers within the Lebanon Fire Department. Using questions from the General Anxiety Disorder 7 (GAD-7) 
questionnaire and Patient Health Questionnaire 2 (PHQ-2), first responders will be asked to assess their 
mental health both before and after the COVID-19 outbreak in Oregon. This will allow us to quantify the 
changes in mental health status among first responders thus allowing organizations to implement systemic 
changes as needed to help their employees. We hypothesize that COVID-19 will negatively impact mental 
health among first responders correlating with increasing scored on the GAD-7 and PHQ-2.  

Introduction
Early research conducted on mental health within the scope of COVID-19 in China found that 54% of health 
care workers reported the physiological impacts of the pandemic to be moderate or severe with 29% 
reporting moderate to severe anxiety as a result (Cullen et al., 2020). This is significant because people with 
an established mental health disorder have lower life expectancies and poorer physical health outcomes 
when compared to the general public (Rodgers et al, 2018). 

First responders are faced with additional changes as the first people on scene. They see the full impacts of 
trauma before any medical care can be rendered and often are faced with severe triage situations, having to 
prioritize the lives of those that can be saved given their resources. This can further contribute to mental 
health disorders – something that was brought to light following the September 11, 2001 terrorist attacks in 
New York. 

For the firefighters and EMS personnel on scene immediately following, individuals were found to have post-
traumatic stress disorder, anxiety, depression, survivor guilt, insomnia, risk taking behavior, and other mental 
health conditions in the months and years following (Smith et al., 2019). PTSD was reported at a rate at least 
twice as high as that expected by the general population (Smith et al., 2019) and was found to increase 
alcohol consumption and tobacco smoking among those affected (Smith et al., 2019). Thus, we can conclude 
that mental health concerns are real among first responders and increase when exposed to traumatic events.

Study Design
An anonymous online survey was administered to first responders – defined as firefighters, EMTs, and 
paramedics – within the Lebanon Fire Department. Participants were asked to access their mental health 
using GAD7 and PHQ2 screening tools both pre- and post-the onset of COVID-19 in Oregon, defined as 
February 28th, 2020. Data was collected during November 2020 and used recall to access pre-pandemic 
scores. Previous mental health disorders and deliberate wellness activity participation – including counseling, 
support groups, exercise, etc. – were also investigated. Pre- and post-pandemic GAD7 and PHQ2 scores were 
analyzed using Wilcoxon rank sum tests for non-parametric data with a significance level of 0.05. All analysis 
was performed in R version 4.0.3. 

Results
Average anxiety increased significantly from 1.8 to 4.9 (p value = 0.019) following the onset of the pandemic on February 28,
2020 (Fig. 2). This correlates to a clinical anxiety level rise from mild to moderate. For 11 of the 13 individuals assessed in this 
study, GAD7 scores increased with the most significant being a jump from a GAD7 score of 0, corresponding to no anxiety, to a
GAD7 score of 15, corresponding to severe anxiety (Fig. 1). 

On average, those participating in deliberate wellness activities – including counseling, support groups, exercise, etc. –
had a smaller increase in GAD7 score pre- versus post- pandemic compared to those who did not (Table 1). However, this 
result was not statistically significant with a p-value of 0.3367. Depression levels increased significantly from 0 to 1.3 (p value = 
0.037), however this does not correlate to a clinically significant screening as 0 and 1.3 correspond to no depression on PHQ2 
screenings (Fig. 3). 

Discussion
Anxiety and depression have significant impacts on the overall health of those affected, correlating to lower 
life expectancies and poorer physical outcomes3. Therefore, it is important that we evaluate the impacts of 
mental health on those around us. It was found that first responders had increases in both anxiety and 
depression screening tools in response to the COVID-19 pandemic. From this information, we can conclude 
that COVID-19 has had a negative impact on the mental health of first responders.

The treatment of depression and anxiety is complicated, but their effects can be mitigated by the 
participation of wellness activities. Physical activity and exercise have been shown to reduce the severity of 
anxiety and depression1. This is consistent with results from this study showing that the participation in 
wellness activates including counseling and exercise correlated with smaller increases in anxiety levels in 
response to COVID-19. Thus, exercise can be utilized to lessen the negative impacts of COVID-19 on mental 
health. In addition, treatment by mental health professionals including the use of psychotherapy and 
medications are important factors in addressing mental health and reducing the long-term negative impacts 
of COVID-19.

Depression levels, while increased among first responders post-pandemic onset, did not show a clinically 
significant increase as levels remained at no depression. However, the sample size of this study was small 
(n=13) and repetition on a larger scale may show different results. This study has the potential for recall bias 
when assessing pre-pandemic anxiety and depression levels as participants were asked to access their pre-
pandemic levels many months after the onset of COVID-19. Additionally, this study was conducted in the first 
few months following the onset on COVID-19 and results obtained now may show more significant impacts. 

Conclusion
As many as 18% of adults in the United States demonstrate some form of anxiety or depression1 – diseases 
which can be amplified by acute stressors such as COVID-19. For those working as first responders, it is 
important that we are not only aware of mental health disorders but help provide those affected with 
resources to lessen the burden. Though this study only assessed the Lebanon Fire Department, it is likely that 
other departments would yield similar results in response to anxiety and depression levels. From this 
knowledge, first responders and their employers should implement changes to increase mental health care 
and wellness during this particularly stressful time. 
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Figure 3. Comparison of average PHQ2 score for 
first responders within LFD pre- and post-
pandemic. P value = 0.037 (alpha = 0.05), n=13.

Figure 2. Comparison of average GAD7 score for 
first responders within LFD pre- and post-
pandemic. P value = 0.019 (alpha = 0.05), n=13. 

Figure 1. Changes in GAD7 scores pre- and post-pandemic onset.  

Table 1. Effects of participation in deliberate wellness activities– including counseling, support groups, 
exercise, etc. – on average GAD7 scores pre-pandemic, post-pandemic, and the change in these scores. 
Average change in GAD7 score p-value = 0.3367 (alpha = 0.05), n=13. 

PHQ2 screening tool for depression. Sensitivity is 97% and specificity is 
67% (https://www.aafp.org/afp/2012/0115/p139.html#:~:text=The%20
Patient%20Health%20Questionnaire%20(PHQ,94%20percent%20specifi
city%20in%20adults).   GAD7 screening tool for generalized anxiety disorder. Sensitivity is 89% 

and  specificity is 82% (https://www.psychiatrictimes.com/view/gad-7).  
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