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A B S T R A C T   

Background: Early studies during the COVID-19 pandemic identify the dissonance between feeling anxious about 
contracting the illness and the innate desire to serve the sick, as a main stressor for students. 
Purpose: The purpose of this study is to better understand psychological stress and self-reported wellness of 
Physician Assistant (PA), Physical Therapy (PT), dental, and medical students during the early portions of the 
COVID-19 pandemic. 
Methods: We utilized the 10-item Perceived Stress Scale (PSS) together with additional questions to assess self- 
perceived stress, anxiety, and wellness of healthcare students. 
Discussion: There were no significant differences in PSS between professions. As PSS increased (indicating more 
stress), the odds of answering “worse” versus “same” or “better” to descriptions of anxiety level increased (OR: 
2.318). 
Conclusion: Student survey respondents experienced similar levels of perceived stress throughout the COVID-19 
pandemic. Institutions should consider students’ perceived levels of stress and the many aspects of student 
wellness that may have been affected by the COVID-19 pandemic.   

1. Introduction 

The SARS-CoV-2 virus was first identified on January 9, 2020, as a 
“novel coronavirus” in Wuhan, China.1 The virus spread quickly, with 
750,890 cases globally by March 31, 2020.2 The COVID-19 pandemic 
brought many challenges to the medical community as it progressed, 
some of which were resolved quickly, and others that required innova-
tive and unprecedented solutions. One effect of the pandemic that 
quickly emerged was the tremendous amount of psychological stress and 
pressure placed on healthcare professionals around the world. Many 
front-line workers were spending long hours in grueling conditions 
caring for those with COVID-19, often caring for them in their final 
moments. Other health care providers who were not on the front lines 
had different stressors, such as using telemedicine to manage patients 
remotely, determining the safest way to continue seeing patients in 
clinic, propelling public health initiatives in their own communities, 
determining the best steps forward alongside their peers and 
ever-changing guidelines concerning the SARS-CoV-2 virus and its 

transmissibility, among many others. While these challenges affected 
providers around the globe, another unique subset of the medical 
community faced their own stressors, namely health professions stu-
dents. Students in all disciplines of healthcare experienced change and 
uncertainty during the pandemic. 

At the University of Nebraska Medical Center, a multidisciplinary 
academic healthcare institution, many students were transitioned to 
remote learning by April 1, 2020, roughly one month after the SARS- 
CoV-2 virus was identified in the United States. For some this meant 
being pulled from clinical rotations, for others it was a transition to 
course delivery via Zoom and remote testing. Some students feared the 
possibility of alterations to their graduation timelines or faced new 
concerns about employment opportunities post-graduation. For all, it 
was a disruption in their expected educational process. Prior studies 
have investigated the impact of pandemics or other disruptive circum-
stances on the well-being of students in the healthcare professions.3–5 

However, limited research has been done to evaluate the anxiety and 
stress levels of students across different health care disciplines amidst a 
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stressful event, such as the COVID-19 pandemic. 
The purpose of this study is to better understand psychological stress 

and self-reported wellness of Physician Assistant (PA), Physical Therapy 
(PT), dental, and medical students during the early portions of COVID- 
19 pandemic. To this end, our research questions were:  

1) Using the Perceived Stress Scale (PSS), how stressed were healthcare 
students at the beginning of COVID-19? Were there any associated 
differences in PSS between the students, based on gender, educa-
tional program, or year in program?  

2) Is there a correlation between a student’s perceived anxiety and PSS?  
3) What areas of a student’s wellness were most negatively affected by 

the COVID-19 outbreak? Were there any associated differences be-
tween the students based on gender, educational program, or year in 
program? 

2. Materials and methods 

We surveyed PA, PT, dental, and medical students during the 
beginning of the COVID-19 pandemic to better understand their self- 
reported wellness. The survey consisted of 21 fixed-response questions 
(Supplemental Material 1). The first section consisted of questions 
related to demographics, including college of study, year in school, and 
gender. The remaining sections aimed to investigate student’s stress, 
anxiety, and wellness during the COVID-19 pandemic. The Cohen’s 10- 
item Perceived Stress Scale (PSS) was used to evaluate students’ self- 
perceived stress.6 The PSS is a 10-question questionnaire that has been 
extensively validated to measure the perception of stress of an individ-
ual. Several forms of this questionnaire exist; for our study, the 10-ques-
tion version was utilized.6 Additionally, we asked students about their 
anxiety and wellness using Likert-type items, some of which were based 
on the Eight Dimensions of Wellness.7 While we used the Eight Di-
mensions of Wellness as a guide, it should be noted that because students 
were self-assessing their own wellness, which can be different for 
everyone and potentially multifactorial, they were instructed to select 
all of the wellness categories that had been negatively affected by 
COVID-19. Further, if their definition of wellness was not included in the 
list, they were able to select “other” and utilize the text box for their 
definition. We have adopted the definitions of stress and anxiety from 
the American Psychological Association, which indicates there are small 
but relevant differences between them. Stress is an emotion response 
that is caused by an external trigger. These triggers can be long or 
short-term and can cause mental and physical symptoms. Anxiety is 
persistent, excessive worries that do not go away in the absence of a 
stressor and can lead to physical and mental symptoms similar to stress.8 

To develop these questions, we started with a review of the literature 
regarding the COVID-19 pandemic, in addition to literature related to 
measuring anxiety/stress of students. Face validity of the survey was 
established via review by experts in clinical psychology, sociology, 
psychiatry, biostatistics, education, and the student research team 
members in each cohort. We piloted the survey with students from each 
of the health professions programs and edited using an iterative process 
to improve clarity and reliability. In the end, the PSS met most of our 
needs, so that is the predominant component of this survey. 

A total of 1078 students were recruited via email by members of the 
student research team in their respective health profession cohorts to 
participate in the study. Each student team member sent out one 
reminder to their cohort. Data were collected and managed using 
REDCap (Research Electronic Data Capture) at UNMC. REDCap is a 
secure, web-based application designed to support data capture for 
research studies. The research study and survey were IRB (Institutional 
Review Board) exempt (IRB #331-20-EX). 

The survey was distributed between May 15th and May 29th, 2020. 
Students were not required to complete all questions in the survey and 
could leave questions blank. Preliminary data were de-identified by a 
single investigator. Upon initial review of the data, we noted that the 

demographic questions related to race, ethnicity, marital status, and 
parent education, if included, could potentially lead to identification of 
the respondent. Therefore, we did not include these in our findings/ 
analyses in order to maintain anonymity. De-identified data were 
analyzed by an expert biostatistician, using descriptive statistics, 
ANOVA, and logistic regression. The statistical analyses included fixed 
effects ANOVA models, which consisted of a combination of between- 
subject factors, including group (program of study), year in program 
nested within group, and gender. Main effects and interactions were 
evaluated with type III tests of significance. Differences in pairs of means 
were adjusted for multiple comparisons with the Tukey procedure when 
three or more means were present. Proportions of items selected, the 
result of summing responses from a fixed number of dichotomous items, 
were evaluated with logistic regression models. The proportional odds 
logistic regression model was applied with responses having three 
ordinal levels (re-coded from a five-point Likert scale). All statistical 
significance tests were two-sided. Tables of counts were made with the 
TABULATE procedure, and graphical displays were produced with the 
SGPLOT procedure from SAS/BASE software. Statistical analyses were 
generated with the GLIMMIX procedure from SAS/STAT software, 
Version 9.4 (© 2002–2012) of the SAS System for Windows (Cary, NC). 

3. Results 

In total, 357 UNMC students responded to the survey. A total of 62 
responses were excluded due to incomplete data (less than 50% of the 
survey completed), resulting in a 33.12% response rate. Respondent 
breakdown by area of study included: 102 medical students, 59 dental 
students, 54 PT students, 81 PA students. The survey respondents 
included 92 males, 202 females, and 1 other/prefer not to answer. A 
complete set of demographic data can be seen in Table 1. 

Our first research questions were: Using the PSS, how stressed were 
healthcare students at the beginning of COVID-19? Were there any 
associated differences in PSS between the students, based on gender, 
educational program, or year in program? 

Fig. 1 shows the PSS for all students. Most students fell in the 
“moderate stress” category (58.0%). Further, there were no statistically 
significant differences amongst PSS of any of the four programs (Aver-
ages: medical = 14.71, dental = 16.84, PA = 18.07, PT = 16.11). No 
significant difference existed between PSS of males and females (14.51 
vs 17.91, respectively). Results comparing years within each program 
showed no differences except for the PA program. PA students in pre- 
clinical stages (Year 1) of the program had significantly higher PSS 
than their counterparts in clinical stages (Year 2) of the program (20.39 
vs 15.76, p = .007). Supplemental material 2 shows the distribution of 
answer responses to the PSS for all students. 

Our second research question was: Is there a correlation between a 
student’s perceived anxiety and PSS? 

For all groups, increases in PSS increased the probability of 
responding “worse” or “much worse” to questions about changes in 
anxiety level since the start of the COVID-19 pandemic (p < .0001, OR- 
2.318). The relationship between PSS and probability of anxiety can be 
seen in Fig. 2. Among the health professions programs, PA students had a 

Table 1 
Demographic data from survey respondents.   

Medical Dental Physician Assistant Physical Therapy 

1st year 26 20 33 20 
2 nd year 16 21 47 10 
3rd year 17 13  20 
4th year 37 5   
TOTAL 96 59 80 50 
Male 43 21 14 14 
Female 58 37 67 40 
TOTALa 101 58 81 54  

a Differing totals were observed due to incomplete survey responses. 
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lower probability of responding “worse” or “much worse” than students 
in the other three programs and a higher probability of responding 
“better” (Fig. 2). 

Our third research questions were: What areas of a student’s wellness 
were most negatively affected by the COVID-19 outbreak? Were there 
any associated differences between the students based on gender, 
educational program, or year in program? 

Students were asked to select all the areas of wellness that they 
perceived as being negatively affected by COVID-19 (Fig. 3). Over-
whelmingly, social wellness (80.34%) and emotional wellness (68.5%) 
were the most frequently chosen among the entire student population. 
While the least likely to be chosen was financial wellness (23.0%) and 
occupational wellness (25.8%). Different student groups within the 
student population had higher proportions of selecting different types of 
wellness affected. For example, PT students had a lower probability of 
selecting intellectual wellness compared to medical students (estimate 
1.154 (p = .012) and PA students (estimate 1.142 (p = .017). Dental 
students had a higher probability of selecting occupational wellness 
compared to PT students (estimate 1.377 (p = .041). 

4. Discussion 

After surveying students from multiple programs there was no sta-
tistically significant PSS differences between health education programs 
(dental, medical, PA and PT) and the majority of students reported 
moderate levels of stress. As students’ PSS increased, the perception of 
anxiety also increased. Likewise, all UNMC health programs shared 
similar wellness impacts. Emotional and social wellness were selected as 
the most negatively impacted form of student wellness across all UNMC 
students at 68.47% and 80.34% respectively. 

Previous studies have shown that the prevalence of anxiety amongst 
U.S. medical students has risen from 20.3% to 31.1% during the COVID- 
19 pandemic.9 The findings of this study follow similar trends regarding 
stress and anxiety of all students surveyed. As for stress analysis, the 
majority (58%) of UNMC health programs students’ fell into the mod-
erate stress category with no significant differences between groups. 
Does this mean that COVID-19 has affected each field of health equally? 
That is unlikely; however, this parallel response could be due to all 
education programs bearing the UNMC badge. Though it is reasonable to 
assume each program’s COVID-19 experiences differed, each was sub-
ject to the same UNMC governing body that directed the COVID 
response. 

Previous research indicates stress and anxiety correlate. We saw that 
these conditions were directly related with perceptions of both stress 
and anxiety increasing in professional students during the COVID-19 
pandemic. The neural overlap between these two has been explained 
via intermingled emotion circuits.10 Anxiety can often be brought upon 
by emotions related to the fear of the unknown. Amidst the COVID-19 
pandemic, there are many unknowns, similar to previously studied in-
fectious disease outbreaks. A SARS outbreak in Hong Kong, showed that 
stress induced by the perceived risk of contracting the illness led to 
anxiety related to fear of the unknown.3 Along with fear of the unknown, 
healthcare students faced increased anxiety from educational re-
quirements, and clinical duties.11 More work would need to be done to 
better understand this trend, but one possible area for investigation 
could be that the length of the program, educational differences, or 
curriculum organization that each unique program possess is contrib-
uting to anxiety levels. To better understand the impact of the COVID-19 
pandemic on student anxiety, a standardized measure in the form of the 
7-point Generalized Anxiety Disorder Scale could be used along with 
specifically surveying educational topics. 

We did note a significant difference between PSS in pre-clinical vs 
clinical PA student groups, with the former being significantly higher 
(20.39 vs 15.76, p = .007). The difference in PSS score between pre- 
clinical PA students and clinical PA students could have been related 
to course load/content and the transition that occurred related to in 
person/online learning. Pre-clinical PA students had a heavy course 

Fig. 1. Perceived stress score for all students based on the 3 categories within 
Cohen’s Perceived Stress Scale (PSS).6 Numerals in () indicate total score ranges 
on the PSS. 

Fig. 2. Anxiety level compared to Cohen’s Perceived Stress Scale (PSS). Anxiety 
levels were assessed as changes in anxiety from pre-pandemic to during the 
pandemic and were categorized as being “better,” “the same,” or “worse.” 
Comparisons are provided for all health professions students (COM= College of 
Medicine or medical students, PA = physician assistant students, PT = physical 
therapy students). The data for medical and dental students were combined 
because the groups followed virtually the same patterns. PT also very nearly 
followed the same pattern as medical and dental students. 

Fig. 3. Type of wellness negatively affected by COVID-19 for all students.  
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load, which remained the same when they transitioned from in-person 
to online learning. Furthermore, it was designed for in-person 
learning, which could increase stress when course expectations were 
maintained with only online learning. 

Contrastingly, for clinical PA students, when the transition from in- 
person to online learning occurred, these students were pulled from 
their rotation sites and enrolled in one online course, which included 
coursework designed for remote learning and only met once weekly. 
This was a lighter workload for these students who had previously been 
spending 40 h a week learning at their clinical sites. 

A theme across all programs was that emotional and social wellness 
were most negatively affected by the COVID-19 pandemic. In all, 192 
students noted that their emotional wellness and 227 noted that their 
social wellness was negatively impacted. Nebraska, like many other 
states, declared a public lock down prohibiting social gathering in an 
attempt to stop the spread of COVID.12 The lock down had a significant 
impact on these areas of wellness. Day-to-day routines were drastically 
changed. The lives of students participating in clinical education no 
longer included patient contact and classmate community. With the 
inability to participate in “normal” social environments for extended 
periods of time, the negative social and emotional wellness impact is not 
surprising. 

These findings suggest the necessity of institutions and students 
alike, to recognize and mitigate health professions students’ anxiety, 
stress, and the impact on wellness that a pandemic may cause. This could 
aid institutions in implementing an effective response and support plan 
for their students during pandemics and other like situations. Further 
analysis of the COVID-19 pandemic’s impact on health professions stu-
dents is warranted. 

There are several limitations to our study. All students were from a 
single University. The survey was limited to one point in time with no 
long-term data. Also, the PSS was the only officially validated, stan-
dardized measure used. In the future it would be interesting to conduct 
this study as students matriculate back to more “traditional” (in our 
case, in-person) learning, to better understand if these stress and anxiety 
levels were heightened specifically during the pandemic, or if these 
levels are persistent among health professions students regardless of 
pandemic status. 
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