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THE PREVALENCE OF DEPRESSION AMONG PHYSICIAN ASSISTANT
STUDENTS IN COMPARISON TO MEDICAL STUDENTS
ISABEL HARDY

ABSTRACT
Background

The physician assistant (PA) profession growth rate was 31% in 2019 and is projected to
continue to increase in the upcoming years. The rates of depression amongst the general
population has been rising over the recent years. Currently, 7.1% of Americans are
diagnosed with depression, however, approximately 30% of medical students carry this
same diagnosis. Unfortunately, there is minimal data on the prevalence of depression
amongst PA students.

Literature Review

The literature review for this study is composed of past research on the prevalence of
depression among medical students at various different programs. Some studies
accounted for variable study measures including a previous diagnosis of mental illness,
demographics including race, ethnicity, etc. while others did not. One study that was
reviewed assessed if there is correlation between depression and work-related personality
traits including: commitment, discipline, dominance, stability, cooperation, and social
competence. In summary, the comprehensive review showed significant evidence that the
prevalence of depression among medical students, and the small sample size of PA
students, is greater than the general population. Studies showed that there is a significant
association between the prevalence of depression and certain socio-demographics and

work-related personality traits.



Proposed Research

This thesis proposes a multi-program, prospective cohort study to identify the prevalence
of depression in PA students and identify potential factors that may be associated with the
development of depression in PA school. The results of this study will then be compared
to the general population’s rate of depression.

Conclusion

This study will include various PA programs throughout the United States and assess the
prevalence of depression among PA students while also accounting for potential variable
measures including: sex, age, marital status, race, ethnicity, previous or current diagnosis
of mental illness, and familial history. This data will be analyzed utilizing the chi-square
test enabling for sub-group analysis as needed. The purpose of this research is to
determine if the prevalence of depression among PA students is significantly greater than
that of the general population. By identifying the prevalence of depression in PA students
there is potential to decrease burnout in the PA profession and prevent potential

detrimental effects such as suicide.
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INTRODUCTION
Background

Mental illnesses are a medical disorder that plagues close to 20% of the US
population, with depression being the most common diagnosed mental illness amongst
young adults. * The presentation of depression can manifest in various ways, but most
commonly is characterized by two weeks of feelings of sadness or loneliness daily or a
loss of interest in daily activities. The length of one’s depressive episode may last
anywhere from days to months. 2 Depression rates have been increasing over the last
decade according to a National Survey on Health and Drugs that analyzed data from 2005
and 2014. The results showed an increase in 12 month major depressive episodes from
8.3% to 11.7% from 2005 to 2014 whereas treatment rates from 2005 to 2014 ranged
from 35% to 37%. 2Although over the course of the past decade, there has been an
increase in depressed patients seeking more specialized treatment from a psychiatrist or
mental health specialist, there has not been an increase in the prevalence of those who
seek treatment overall.

Studies have consistently shown that medical students suffer higher rates of
depression than the general population. Approximately 30% of medical students
experience symptoms of depression with only around 15.7% receiving treatment.
Between standardized tests, intensive curriculum, lack of sleep, and competitive nature of
these programs, it is not shocking that it comes at the expense of some people’s mental
health. There are PA programs such as Boston University Physician Assistant Program

and lowa State University that integrate their students with second year medical students.



Although PA students do not undergo as extensive education and training as medical
students, there is significant overlap between the educational models. The consolidation
of the PA didactic curriculum into an average of 24 months makes the findings of the
prevalence of depression in medical students' generalizable to the PA student population
as well. With the PA profession being relatively new there are limited studies on the
mental health issues amongst PA students specifically. Various studies have been
conducted around the mental health adversities medical students face, specifically those
who report feelings of depression. Furthermore, there is a need to research the
management of depression among medical students to determine what percentage seek
out treatment and those who face disposition to seeking treatment. Physicians have higher
suicide rates than the general population and there is potential to reduce the long term,
detrimental effects depression may have on medical or PA students who defer treatment
and continue to do so throughout their career. °
Statement of the Problem

Although extensive research has been done on the development of depression and
suicidal ideations in medical students, there has been minimal research conducted on the
prevalence of depression or suicidal ideations amongst PA students. With knowledge that
the prevalence of depression in medical students is greater than that of the general
population, 4 it is critical to investigate mental health amongst various PA cohorts to
determine if findings are similar. The PA profession was established in the mid 1960’s
and is projected to grow 31% from 2018 to 2028. & Results from the National American

Academy of PA survey showed that PA’s experience “moderate levels” of burnout and



27% of PAs reported leaving a job at one point due to stress. ” As a rapidly growing
profession, identifying depression rates amongst PA students may help reduce the
burnout rate in the profession. The rigorous curriculum and learning environment are
similar between medical school and PA school, indicating the dire need for research on
PA mental health. It is important to attempt to identify the factors for developing
depression in PA school and despite the similarities between medical school and PA
school curriculums, further research is warranted to understand the prevalence of
depression specifically in PA students.
Hypothesis
PA students have a higher likelihood of developing depression or experiencing

suicidal ideations than the general population. The prevalence of depression in PA
students is expected to be similar to that of medical students due to the extensive overlap
between the curriculums as well as the competitive and rigorous nature of the academic
and clinical setting.
Objectives and Specific Aims

Data on depressive symptoms, suicidal ideations, and familial history or previous
diagnosis or treatment of depression will be obtained and analyzed to better understand
whether PA students experience higher rates of depression than the general population.

e Determine the prevalence of depression among PA students by screening them

prior to didactic year and contiuously throughout didactic and clinical year in

order to compare it to that of the general population.



e Assess for potential associated risk factors for developing depression including
familial history, past medical history, socio-demographic factors, and personality
traits.

e Obtain depression rates of PA students between various cohorts in numerous

programs to ensure results are generalizable and reflective of a diverse population.



REVIEW OF THE LITERATURE

Overview
Epidemiology of Depression in General Population and Healthcare Professionals

Mental illness is a serious condition that alters an individual’s behavior, thinking,
or emotional state. There is stigma against mental illness that is slowly being addressed
over the last decade in our society. Mental illness is a true medical disorder and affects
19% of the US adult population regardless of one’s race, socioeconomic status, or gender.
8 Depression is among the most common mental illnesses in the United States, impacting
17.3 million US adults, accounting for 7.1% of the US adult population. Depression is
almost two times more prevalent in females than males and is most prevalent in those
between the ages of 18 and 25. Of those that suffered from major depressive disorder in
the US in 2017, 44% were treated with both psychotherapy and medication, 6% were
using medication alone, and 15% were only receiving psychotherapy, and 35% weren’t
receiving treatment. °

Depression most commonly presents in late adolescence to early adulthood, but
can occur at any age. People may experience episodes of depression that vary from
weeks, months, or years and severely impact their daily life. 2 Depression can arise as a
result of genetic, environmental or influences of both factors. It is a complex disorder that
is continuously being researched for better understanding of its etiology.*°

Medical students have a higher prevalence of depression than the general
population. A meta-analysis conducted in 2016 showed that 27.2% of medical students

were depressed and 11.1% had suicidal ideations and only 15.7% of those who were



depressed sought treatment.* As a result of the low treatment rate in medical students,
the prevalence of depression is also higher in physicians. The prevalence of depression
in female physicians was 20% whereas in males it was 13%. ** A multitude of factors
were identified as predictors of depression among physicians including sleep deprivation,
medical errors, self-criticism, and feelings of loneliness. Physicians who are depressed
may experience personality changes and their depression may impact their work
performance and decision making. 2

As found in medical students, physicians are less likely to seek treatment than
those depressed in the general population. There are many barriers that have been
identified on physicians' disposition to treatment. A prospective study conducted across
thirteen community and University Hospitals in 2008 found that of the 42.5% of
physicians who screened positive for depression, only 22.7% were being treated. The
study concluded that physicians were reluctant to seek treatment due to time constraints,
concerns about confidentiality, and a desire to manage treatment on their own. 3
Pathophysiology of Depression

Major depressive disorder is a complex disorder whose etiology may be
contributed by both genetic and environmental factors. The exact pathophysiology of
depression is continuously being studied, as it is not fully understood. Stress was
identified as a risk factor for depression and excess cortisol has been found to be elevated
in people with depression. Cortisol is considered the “stress hormone” that is released as
the body's physiological response to stress. Women tend to be more physiologically

reactive to stress, which could explain why the prevalence of depression is also higher in



women.'* Other contributors to the pathophysiology of depression are the levels of
monoamines such as serotonin and dopamine. Serotonin and dopamine are
neurotransmitters, which are key regulators of mood, attention, appetite, reward and
cognition. Depression is most directly correlated with a deficiency in serotonin. Serotonin
is typically derived from tryptophan and tryptophan is found to be depleted in some
patients with depression leading to the presentation of depressive symptoms.*> Although
most research has investigated the relationship between serotonin and major depressive
disorder, one randomized control trial found that patients given a dopamine agonist,
pramipexole, saw a 48% improvement of their depressive symptoms on the Hamilton
depression score scale, in comparison to those taking a placebo. This study concluded
that not only do patients with major depressive disorder have a deficiency in serotonin,
but dopamine as well. 6 There have been various studies conducted utilizing
neuroimaging to attempt to identify which regions of the brain may possess abnormalities
or dysfunction in patients with major depressive disorder. A meta-analysis study found
that the frontal and temporal cortex, as well as the cerebellum showed some
abnormalities and decreased function in major depressive patients, yet when given an
SSRI, these cortices functions increased. 7

Another study showed evidence that GABA, an inhibitory neurotransmitter, and
glutamate, an excitatory neurotransmitter, are depleted in the prefrontal and occipital
cortex, particularly in acute depression. In chronic major depressive disorder, it was
found that the GABA-receptor activity is decreased. These findings were supported by

magnetic resonance spectroscopy. 18



Changes in sleep patterns, such as insomnia, are part of the diagnostic criteria in
the DSMD5 for major depressive disorder, yet there is some evidence that supports
circadian abnormalities and sleep disturbances may be associated with development of
depression rather than just symptoms of depression. 1 Some studies have found that
circadian abnormalities may lead to depression due to the decrease in REM sleep and
excess cortisol secretion.?

Risk Factors for Depression

As with most diseases, there are a multitude of risk factors that have been
identified to increase the likelihood of one developing depression. An individual who
possesses personality traits such as low self-esteem, or someone who is pessimistic are
more likely to be depressed. Self-esteem is how one perceives their worth or value. 2 A
longitudinal study was conducted on adolescents that were referred to a child psychiatrist
from ages 13 to 18. The children completed a survey on their first visit asking questions
that assessed their symptoms for anxiety or depression as well as questions evaluating
their self-worth which were graded on The Rosenberg Self Esteem Scale and were then
reassessed three years later. The study concluded that children who had higher self-
esteem scores had less severe symptoms of anxiety and depression, indicating that higher
self-esteem may reduce the likelihood of developing depression. 2

People who have experienced adverse life events such as trauma, abuse, death of
a loved one, significant stress or financial hardships are susceptible to depression. A
study conducted in 2011 at a primary care clinic surveyed 50 to 70-year olds to assess the

relationship between an adverse childhood event and depression. 23.7% of subjects



(N=2,047) had experienced an adverse childhood event were three times as likely to be
diagnosed with depression in comparison to someone who had not been exposed to an
adverse childhood event. 22 Those with a familial history or personal history of mental
illnesses such as depression, anxiety or substance use disorder are also more at risk.
Although there is not a direct inheritance pattern for depression, those who have first
degree relatives with depression are two to three times more likely to develop depression.
23 Individuals who identify as gay, lesbian, bi, or transgender also have an increased risk
of depression. The depression prevalence amongst transgender subjects (N= 158) in one
study was 63.5%. These subjects were also at higher risk for substance use disorder and
experienced higher rates of suicidal ideations than subjects that were heterosexual. 24 A
study was conducted to identify the prevalence of depression in homosexual men versus
heterosexual men and found that 29.3% of homosexual men had major depressive
disorder in comparison to 10.2% of heterosexual men. 2> People with a chronic or
terminal illness also have a greater chance of developing depression due to the stress it
may add to their daily life. Results from a study that investigated the prevalence of
depression in patients with eight various chronic medical conditions was 24.7%, in
comparison to 17.5% prevalence of depression in random subjects that did not report
having a chronic condition. ¢
Diagnostic Criteria

Depression is a feeling of constant sadness, hopelessness, or lack of desire to
participate in activities the individual typically enjoys. The American Psychiatric

Association created the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)



to aid clinicians in the diagnosis and assessment of various mental health disorders and to
ensure standardization of diagnoses. The DSM-5 criteria for depression is defined as at
least two weeks of depressed mood for a majority of the day or loss of interest in
participating in daily activities as well as one or more of the following symptoms: weight
loss, decreased appetite, fatigue, feeling of worthlessness, insomnia, decrease in
concentration, or suicidal ideations.?

Depression differs from sadness and can vary from mild, moderate, to severe. It
can have a negative impact on one’s emotional, physical and cognitive well-being.
Depression may arise as a result of social, psychological and biological influences.
People who have experienced adverse life events such as the loss of a spouse, loss of a
job, or abuse are more at risk of developing depression. 2’ In 2013, the DSM-5 was
revised and now excludes bereavement from inclusion criteria for major depressive
disorder unless the patient’s symptoms last longer than two months, they experience
psychotic behavior, or have suicidal ideations. 2 When assessing medical students and
looking at previous research one must take into consideration the time at which the
diagnosis was made to ensure the depression was not actually bereavement.
Complications of Depression

Depression is a medical illness that can lead to various comorbid conditions
particularly if it goes untreated. The results of a survey done by University of Michigan
showed that approximately 50% of patients diagnosed with major depressive disorder
also had a comorbid anxiety disorder. A third of patients with depression also were

suffering from a substance use disorder and 20% also had a comorbid diagnosis of post-
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traumatic stress disorder.?® Thus, those with a known mental illness are more at risk for
developing another mental illness. A meta-analysis longitudinal study looked at the
prevalence of obesity in depressed individuals. Among the 33,000 subjects included, they
had a baseline measure of depression and were followed closely to track changes in
weight. Results showed that there was an association between depression and obesity,
particularly in female adolescents. Depressed female adolescents were 2.5 times more
likely than non-depressed female adolescents to become obese.?

Finally, studies have shown that major depressive disorder is the most common
mental illness connected with suicide. A study conducted in a primary care setting in
2017 found that 60% of people who commit suicide had a diagnosis of major depressive
disorder. % The complications and comorbidities of depression have provided researchers
even more incentive to identify barriers to treatment to help prevent comorbidities such
as death by suicide.

Treatment of Depression

The treatment for depression may consist of either pharmacological or
psychotherapy or a combination of both. The standard of care for treatment of depression
pharmacologically is a selective serotonin reuptake inhibitor (SSRI) such as fluoxetine.
The mechanism of action of SSRIs is to prevent the reuptake of the neurotransmitter,
serotonin, which is typically low in patients with depression. SSRIs increase the
concentration of serotonin in the synaptic cleft by inhibiting monoamine oxidase. A
meta-analysis study published by JAMA, collected data from 1980-2009 comparing

SSRIs to a placebo. Results of this study found that the more severe the depression, the
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more effective the SSRI was in comparison to the placebo. 3! Cognitive behavioral
therapy (CBT) is a specific psychotherapy that helps patients to identify, comprehend,
and alter their thoughts and behavioral patterns. Cognitive behavioral therapy includes
the patient in the treatment process and helps the patient obtain coping skills and identify
triggers of a depressive episode. One randomized control study published in 2014
researched the efficacy of treatment among adolescents with depression. The
interventions investigated included patients receiving monotherapy with fluoxetine, an
SSRI, monotherapy with CBT, combined therapy of CBT and fluoxetine, or a placebo.
The patients were placed on their randomized treatment regimen for 12 weeks and
assessed utilizing a standardized depression scale. Results showed that fluoxetine alone
had more significant results than CBT alone. 60.6% of patients on fluoxetine had a
decrease in their depression ratings whereas only 43.2% on CBT did. The placebo
response rate was 34%. However, the most significant response was from the group who
received a combination of CBT and fluoxetine with 71% noting a decrease on the
depression rating scale. 3 As a result of this study, it is evident that both SSRIs and CBT
have proven to be effective in treatment of major depressive disorder, but the highest
efficacy is achieved when combining therapies.

Treatment of refractory depression can entail electroconvulsive therapy (ECT).
Refractory depression is depression that does not respond to pharmacological or
psychotherapy. ECT has also been used in patients with high risk of suicide. 3 A
prospective study was conducted in 2008 on 38 subjects all who had failed to respond on

average to 5.4 pharmacological treatments and had been experiencing a depressed
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episode for more than a year. The subjects attended six ECT sessions and results found
that 65.8% responded to ECT and 53% achieved full remission, concluding that ECT is
the best treatment for refractory depression.
Comparing Physician Assistant and Medical School Curriculums

A PA is a dependent provider who provides care to patients with a team-based
approach. PAs have the ability to diagnose, prescribe medications, construct treatment
plans, and manage patient care. They are trained as generalists to work in an
interprofessional environment and are not required to specialize or complete a residency
prior to obtaining certification. 3° Standard PA programs consist of an intensive 24 to 28-
month program following the medical model to complement physician training. The
required courses include basic medical sciences, anatomy, physiology, pharmacology,
pathophysiology, genetic and molecular mechanisms of health and disease, as well as
patient evaluation, diagnosis and management. Programs are required to include
instruction that covers all organ systems and teach their students interpersonal and
communication skills. Education in patient evaluation, diagnosis and management is
required to cover the complete life span. PA training continues after a year of didactic
with mandatory clinical rotations in surgery, internal medicine, pediatrics, obstetrics and
gynecology, emergency medicine, and psychiatry®® In order to become a licensed PA,
one must pass the Physician Assistant National Certification Exam (PANCE).

Medical school traditionally consists of four years of schooling followed by a
residency, which is anywhere from three to seven years depending on the specialty. The

first year of medical school covers the basic medical sciences including anatomy,
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physiology, biochemistry, histology, pharmacology, and pathophysiology. The second
year of medical school emphasizes an organ systems-based approach with courses
focused on disease pathophysiology, diagnosis, and management. Following the second
year of medical school, students complete STEP 1, a standardized exam for medical
licensure. Third- and fourth-year medical students’ complete rotations in internal
medicine, psychiatry, emergency medicine, pediatrics, general surgery, women’s health,
radiology, neurology, and family medicine. Typically during the fourth year of medical
school, students complete STEP 2 of the US medical licensure exam. 3738

Existing Research

Physician Assistant is a relatively new profession and there have been very few
studies conducted on the mental health of PA students. However, there have been
numerous studies showing that medical students have higher rates of depression, which
lead to higher rates of suicidal ideation and burnout in the profession. 3° Cocke et al.
conducted a study at the University of Texas Southwestern by administering the Patient
Health Questionnaire 9 (PHQ-9) and Patient Health Questionnaire 2 (PHQ-2) to students
in their first, second, and final semester of PA school.

The response rate to the survey was 79% (N=123). The PHQ-9 included questions
that were framed for students to reflect on their feelings, mood, and activity/energy level
over the past two weeks and targeted to assess the symptoms associated with depression
according to the DSM-5. Students had answer options of “not at all,” “several days,”
“more than half the days,” or “nearly every day.” Overall, 26.83% of students from all

three cohorts had little interest or pleasure in activities for several days over the last two
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weeks, 34.95% expressed feelings of sadness, depression, and hopelessness for “several
days” over a two-week time period and 16.26% of students reported feeling tired and
having minimal energy almost daily.

The PHQ-2 and PHQ-9 were both used in the scoring process. There were two
methods of scoring, one with a cutoff score and one without. The first method used
included a screening process utilizing the PHQ-2 scoring two questions asking if in the
last two weeks “have you had little interest in doing activities or experienced feelings of
depression or hopelessness?” If the student scored above a 3 then it was considered
positive and all nine questions from the PHQ-9 were scored to assess severity. Results
based on the PHQ-2 method found that 18.13% of students screened positive for
depression.

The second method of scoring did not have a cut off and it utilized the PHQ-9 to
both screen and monitor and then assigned a severity based on the score. This method
using the PHQ-9 found that 98.37% of students were positive for at least minimal
depression, and 47.15% for mild to severe depression.

Upon further analysis, results were obtained to look at the difference of
depressive symptoms found among the different classes. Results were statistically
significant showing that first and third year cohorts reported feeling more tired or having
little energy in comparison to the second year (P< 0.01). This could be due to the first-
year students having a difficult time adjusting to the rigor and stress of PA school and the
third-year students feeling burnt out from clinicals and preparing for the stress of the

PANCE. Other statistically significant results indicated differences between cohorts in
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changes of sleep patterns (P < 0.0436). However, there were no other statistically
significant results found between classes when analyzing the other questions on the PHQ-
9. This study concludes that there is no difference in depression severity amongst cohorts.
40

This was the first study to address the prevalence of depression in PA students
and was able to obtain a large response rate of 79%. However, its only subjects were
from one PA program making the study less generalizable since there have been no other
studies done at other PA schools to compare to. The prevalence of depression at the
University of Texas Southwestern may be higher or lower at another school depending on
the learning environment and structure of the curriculum. The timing of the survey helped
to eliminate skewing of responses because the survey was conducted at a time that was
neither prior to or after an examination or vacation time. The study incorporated both the
PHQ-2 and PHQ-9 yet when comparing the depression rate between the two
questionnaires there was a drastic difference indicating that the PHQ-2 may be
underrepresenting the prevalence of depression. The PHQ-9 has been utilized in a variety
of studies and its purpose is to score the nine DSM5 criteria for depression based on a
scale. The scale ranges from 0 to 3 with O indicating the patient is not experiencing any
symptoms at all and 3 indicating that they are experiencing symptoms “nearly every
day.” 4* The PHQ-9 has a sensitivity and specificity of 88%, whereas the PHQ-2 has a
sensitivity of 83% and specificity of 92%. #? The difference in sensitivity between the
PHQ-2 and PHQ-9 test attests for the importance in utilizing the second scoring method

that this study had, which found that 98.37% of students were experiencing at least
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minimal depression, whereas the PHQ-2 only found that 18.13% were screened positive
for depression. However, the PHQ-9 has a scale of 1 to 27 with 1 to 4 accounting for
minimal depression. Including scores as low as one to four, which is the marker for
minimal depression, may be too low of a cutoff and lead to false positive screenings. 4
PA schools, as well as many other graduate level programs induce stress on students and
due to the rigor and course load, some students may be more tired than normal or have
minimal energy for outside activities, but not necessarily be depressed. Also,
confounding variables were not accounted for in this study. The questionnaire did not ask
students if they had a previous diagnosis of depression, prior or current treatment for
depression, or a family history of depression. These are factors that could skew the results
of the PHQ-9 because students in treatment may not be experiencing as many symptoms
or as severe of symptoms and students who have a familial history are more at risk for
depression than someone without a familial history. Overall, this study concludes that the
prevalence of depression in PA students is comparable to that found in medical students
and further research must be done on a larger sample size and include more PA
programs.*

A cross sectional survey conducted at The University of Michigan Medical
School by Schwenk, et al. researched the prevalence of depression and suicidal ideations
in first through fourth year medical students, as well as the perceived stigma around
depression. Students completed an anonymous web survey which contained the PHQ-9
with self-reported responses about experiencing feelings of depression, suicidal ideations,

and the stigma around depression. This questionnaire was designed to aid clinicians in
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assessing their patient’s score and correlating it with that of the diagnostic and statistical
manual of mental disorders (DSM-5) %2 The response rate of the survey was
65.7%(N=505). Female medical students' response rate was 78.9% compared to the male
response rate of 54.6%. To eliminate dilution of the analysis of answers to the questions
regarding stigma around depression and health care providers, the answer choices did not
include a “neutral” option to ensure an “opinion” was captured. The survey results
showed that 29.5% of medical students scored within the mild range for depression and
14.3% (95% CI of 11.3-17.3%) in the moderate to severe range, with little variation
between first- and second-year students compared to third and fourth year, indicating
statistically insignificant differences in depression rates between didactic and clinical
years. 4.4% of students (95% CI of 2.6-6.1%) expressed suicidal ideations at one point
throughout their medical education. Findings showed that 7.9% of students in their third
and fourth year of medical school reported suicidal ideations which was more significant
(P < 0.01) than the findings amongst first and second years, where only 1.7% had
reported suicidal thoughts. The suicidal ideations may be greater in third- and fourth-year
medical students as they now are providing care to patients and adapting to the clinical
environment, while still studying for their STEP 2 exam. Along with the PHQ-9, the
survey accounted for variables such as past history of depression diagnosis or a current
diagnosis of depression, as well as students who have had both prior or current treatment
for depression. 70 to 80% of students who scored in the moderate to severe depression
range, based on the PHQ-9, did not have a past history of depression, nor prior treatment.

Of the 14.2% of students who scored in the moderately to severe category, only 16.6%
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were currently in treatment. These results indicate that the diagnosis of depression in
medical school can be independent of a previous diagnosis or familial history.

Despite the 43% of students experiencing depressive thoughts and feelings, the
sought-out treatment rates were remarkably low. Researchers assessed the stigma
responses and their correlation with depression severity. When asked if “other students
and faculty members would view me as unable to handle my responsibilities if | was
depressed,” 83.1% with moderate to severe depression scores responded “yes,” whereas
only 55.1% with none or minimal depression agreed with that statement (95% CI: 16.1 to
39.8, P <0.001). When asked if “most people believe that depressed medical students
would provide inferior treatment to their patients,” 73.7% of medical students responded
“yes.” 45.9% of medical students with moderate to severe depression felt that “seeking
help for depression would make me feel less intelligent as a medical student” (95% CI:
11.1to 38.3, P < 0.001). 41% of medical students with moderate to severe depression
believed that most other medical students would not want to work with a depressed
medical student (95% CI: 17.3 to 47.3, P < 0.001). Finally, when asked “If I were
depressed, I would not feel embarrassed or ashamed,” 82.5% of respondents disagreed.
This study concluded that there is an association between the severity of depression and
the support of the stigmatization of depression, which may be a contributory factor to the
lack of sought out treatment.

Results were also statistically significant (P< 0.01) while comparing male

responses to females to four of the 27 stigma questions. A greater percentage of males
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agreed that “most medical students would not want to work with a depressed medical
student” and “depressed medical students are viewed as dangerous to their patients.” 43

This study is generalizable to medical students as a whole; (N=505) as The
University of Michigan follows the standardized four-year curriculum approved by the
AAMC, making findings applicable to students enrolled at other US medical schools.
However, women had a much higher response rate and it is known that women have a
higher prevalence of depression compared to men, meaning that this study may not
reflect the true depression prevalence among all medical students due to the somewhat
low response rate from men. ° This survey utilized dichotomous variables through the
portion of the survey that was assessing perceived stigma towards depression in medical
students. Using dichotomous variables introduces a bias because some students may have
felt indifferent to certain questions. The elimination of a “gray zone” answer choice in
order to generate a concrete response could have affected the results.

Strengths of this study included an extensive analysis of responses to 27 questions
regarding the perception of stigma around depression in medical students. The analysis
included comparing and contrasting results between those who tested positive for
moderate to severe versus those with minimal to no depression. Also, comparing answer
differences between genders lead to the conclusion that males are more likely to yield
responses that support the stigma around depression.

Depression is the most common mental illness in the general population. 4 Tija,
et al. conducted a study at the University of Pennsylvania Medical School to attempt to

identify the causes of undertreatment of medical students with depression. Various
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studies have been conducted to identify the depression rate of medical students and to
identify the factors that contribute to feelings of depression, yet few studies have been as
extensive as this one to determine the prevalence of both pharmacological and
psychological treatment of depression in medical students as well as what influences
students to seek treatment. Addressing the factors that cause medical students to defer
treatment may in turn help to decrease the suicide rate amongst physicians, which is
almost two times higher than the general population. 4°

A cross sectional survey was conducted in 2001-2002 and included an anonymous
self-report questionnaire. The questionnaire was designed to capture the severity of
depression utilizing the 13-item Beck Depression Inventory (BDI) which assessed the
symptoms of depression while also correlating it to the DSM-5 to ensure it’s of aid to
clinicians during their assessment and diagnostic process. %6 In order to determine
suicidal ideation prevalence in medical students, the students were asked “Have you ever
considered committing suicide” with answer choices of “yes, during medical school, yes
before medical school, yes before and during, or no.”

The response rate to the survey was 71.6% (N= 322). Results showed that 15.2%
of students were depressed with Hispanics having 3.4 times greater risk of depression
(95% CI: 1.32-8.4). The results were statistically insignificant when comparing depressed
to non-depressed students in regards to other demographics such as age, sex, or year of
medical school. Of the students who were classified as being depressed based on the BDI
scoring, 14% had severe depression, 18.4% had a past diagnosis of depression, and

20.4% experienced suicidal ideations. In regards to treatment, 26.5% of patients who
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screened positive for depression on the BDI scale were receiving either therapy or taking
antidepressants. Of those in treatment, 6% were in counseling, 8% were taking
antidepressants and 12% were using both therapeutic modalities. Upon analysis of the
demographics, the two most significant predictors of who sought treatment were found to
be previous or current diagnosis of depression and family history of depression (both
with P <0 .01). 76.9% of students who had a previous or current diagnosis of depression
were in treatment, and 58.8% of students with a family history of depression were also
receiving treatment. Additionally, patients older than 25 were more likely to seek
treatment than patients younger than 25 (P < 0.012). In this study, students who
expressed suicidal ideations were no more likely to receive treatment than those without
suicidal ideations. This study concluded that the greater the severity of depression and
suicidal ideation did not lead to a higher prevalence of treatment. 4’

This study is generalizable with a sample size of 322 and including subjects from
all four years of medical school. Although the response rate was relatively high at 71.6%,
the survey was only administered to students who attended lecture and class meetings. In
order to obtain a truer reflection of the potential sample size, an online survey would have
been more accessible to students to complete at their leisure, as some medical students
attend lectures virtually. This study identified factors that led to increase in treatment
such as a past history of depression or students above 25. It is critical that future research
looks at other confounding variables to the barriers that medical students may be facing
when it comes to accessing treatment or hesitancy to seek treatment considering that only

around 25% of depressed students sought help. We must also consider that some students
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may be reluctant to share that they are in treatment due to fear of not remaining
anonymous or the stigma around depression and other mental illnesses noted in other
studies. #* The prevalence of depression was notably higher in Hispanic students. This
could be due to an alpha error from a wide 95% CI (1.32 to 8.3) or a small sample size.
Although, Hispanic students may have a slightly higher risk of depression, 3.4 times
greater is most likely an overrepresentation. This study did not find that third- or fourth-
year medical students with depression were any more likely than first or second years to
obtain treatment. This indicates that schools may want to implement mental health
screenings early on and address mental health specifically in medical students, rather than
assuming students will take what they learn in a psychiatric module or a disease and
diagnostic course and apply their knowledge of depression to themselves.

It is common knowledge that medical school and residency is a stress provoking
time for students and trainees due to the extensive course load, pressure to perform well
on examinations, and extended hours of work during training. The physical and
emotional demand from medical school and residency often takes a toll on one’s physical
and psychological being. 8 A multi-site study was conducted at six medical school and
residency programs throughout the US to assess the prevalence of depression and suicidal
ideations in medical students and residents while accounting for socio-demographic
factors such as ethnicity, gender, year of training and also the average amount of sleep.

The response rate of this survey was 89% (N=2,193) with medical students'
response rate of 95% compared to resident’s response rate of 88%. The survey consisted

of one suicidal ideation question asking “how often they were bothered by thoughts that
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they would be better off dead or in hurting themselves in some way in the last two
week?” and 20 questions to assess for depression symptoms utilizing the Center for
Epidemiologic Studies Depression Scale (CES-D).

Based on the CES-D scale, 12% screened positive for major depression and 9.2%
for mild to moderate with prevalence being higher with those with a familial history of
depression. 11.9% of residents screened positive for depression in comparison to 25% of
medical students who did. Prevalence of mild to moderate (9.4%) and major depression
(15.1%) were highest in second year medical students compared to any other year. This
may be attributed to studying for their first STEP examination at the end of their second
year. The prevalence of depression during the first two years of medical school was
statistically significant when comparing it to third and fourth-year medical students (P <
0.006). However, more years of experience in residency did not translate to a lower
prevalence of depression. Results were statistically insignificant (P > 0.05) when looking
at rates of depression by race. However, there were statistically significant differences
amongst ethnicities in regards to suicidal ideations with 13% of African Americans
expressing suicidal ideations, whereas only 4.5% of Caucasians did. Suicidal ideations
occurred in 68.5% of respondents with major depression symptoms and 20.4% of
respondents with mild to moderate depression symptoms. There is a positive correlation
between depression and suicidal ideation as respondents with a history of depression are
3.7 times more likely to express suicidal ideations (P < 0.001). The prevalence of suicidal
ideations in medical students was 6.6% compared to 3.9% amongst residents. This is not

surprising considering the higher prevalence of depression in medical students in this
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study compared to residents. Another finding of this study was that the more severe the
depression, the less cumulative hours of average sleep nightly (P< 0.001). 4° This finding
aligns with the DSM-5 criteria which includes insomnia, or changes in sleep patterns as a
symptom of depression. 2

The strength of this study is its generalizability since it included six different
medical school and residency programs dispersed throughout the United States to obtain
the most diverse sample size possible. The validity of CES-D as a screening tool for
depressive symptoms was assessed in a previous study which found that when using a
cutoff score of 16, CES-D had low false negative and low false positive rates. With a
sensitivity of 88%, people who screen positive using the CES-D most likely will end up
with a diagnosis of depression by a clinician. 5° The results found that the prevalence of
depression in medical students was 25%, yet in other studies it was found to be around 15
to 23%.4” However, the higher prevalence of depression in this study may be a result of
the diversity captured in this sample size. 61.5% of respondents identified as a minority
and depression rates are higher in minority ethnicities. 5 Although the findings were
statistically significant for African Americans having higher risk of suicidal ideation, this
was a small sample size (N=67), so results may have been greater or less than in
actuality. It is critical to identify depression in medical students early on, as death by
suicide has been directly correlated to major depressive disorder and studies have found
that suicide rates in physicians are 1.5 times greater in males than the general population

and 2.3 times more prevalent in female physicians than the general population. 52
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Dyrbye et al. did a four-year longitudinal prospective study across 49 US medical
schools to identify the risk of developing depressive symptoms during medical school. A
survey was sent to incoming first year students to complete in an attempt to obtain
measures on demographic and socioeconomic info, depressive symptoms, perceived
stress, and amount of social support. The survey was then repeated during the medical
students’ fourth year.

The response rate was 55% for first year medical students and 79% responded to
the second survey during their fourth year (N=3,743). The prevalence of depressive
symptoms at year four was 31.2%. 39% of non-white medical students screened positive
for experiencing depressive symptoms (95% CI 1.46 to 1.95, P < 0.001). Medical
students who were single also were more at risk for depression with 32% of single
medical students expressing symptoms (95% CI 1.15 to 1.75, P < 0.001) This may be
explained by lack of consistent emotional support that a significant other can provide
during a stressful time in one’s life. Those with a familial income below the US median
average income had an increased risk for depression symptoms with 37% of medical
students who were a part of families who made less than 50,000 per year scoring positive
for depression on the Patient-Reported Outcomes Measurement Information System
(PROMIS) (95% CI1 1.109 to 1.79, P < 0.01). The relationship between perceived stress
and the development of depression was statistically significant with 49% of medical
students that had perceived stress also developing depression symptoms by their fourth
year. Social support was also assessed and those with less social support were more at

risk (P < 0.001). After analyzing school related variables and the risk of students

26



developing depression, the only statistically significant result was found between medical
schools with middle tuition cost and the risk of developing depression (P < 0.03). Results
were insignificant for a relationship between developing depression and classroom size or
average MCAT scores. Further analysis was done on the independent variables that were
found to have a relationship with developing depression to determine if these factors truly
could predict depressive symptoms in medical students. It was found that students with
baseline depression symptoms at year one was three times more likely to still have
depressive symptoms during year four than first year medical students without depressive
symptoms (95% CI 2.49-3.89, P <0.001). Students with perceived high stress or low
social support had a greater likelihood of developing depression symptoms by year four
(P<.001). A depression risk score was calculated using predefined risk categories and
accounting for independent factors and then the prevalence of depression in year four was
assessed. Of those who were categorized as “high risk, 62.6% had depressive symptoms
by year four compared to those with low risk scores where 15.4% had depressive
symptoms by year four. 53

This study was well conducted and is generalizable to the medical student
population across the US due to the large sample size (N= 3,743), inclusion of almost 50
US medical schools and a diverse response population with 35% of respondents being
non-white. This was the largest longitudinal study conducted to assess depression risk in
US medical students. The measurement tools also proved to have strong validity.
PROMIS is validated by the National Institutes of Health (NIH) Sensitivity of PROMIS

was 83.1%, making it a reliable screening tool for depression, yet not as reliable as the
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PHQ-9 which has 88% sensitivity. The perceived stress scales validity and reliability has
been assessed in various studies including one where it used the stress scale to assess for
tension headaches or migraines and another study where it was used to measure stress of
medical students in China. 3#° Overall, the analysis of this study was well conducted
because in order to account for variation in the relationship between student’s
independent factors and depression symptoms this study established a weighted risk score
for each factor based on their odds ratio. This is beneficial because the risk scores could
potentially be utilized by other schools to help establish which students may need extra
support, early intervention, or continuous screening. Although this study accounted for
baseline depression symptoms during the first year, they did not ask about previous
treatment or diagnosis of depression or family history which could put students more at
risk for developing depression by their fourth year. This was a longitudinal study, but
there may be benefit to assessing symptoms in the second and third year as depression
may be episodic. Overall, this study concluded that by year four, 31.2% of medical
students will have depressive symptoms during their fourth year, and those who are
single, have minimal social support, and are non-white are more at risk. >

As with any disease, prevention is even more important than treatment. Evidence
shows that medical students are at increased risk of depression in comparison to the
general population. Knowing that prevention is key, Chow et al. conducted a prospective
cross-sectional study to identify personality traits, specifically work-related traits that

may increase one’s risk for depression or suicidal ideations.
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Outcomes measured upon completion of students' first year of medical school
were depression prevalence, suicidal ideation, and work-related personality traits.
Depressive symptoms were screened using the PHQ-9 and suicidal ideation was assessed.
The six personality traits being evaluated were commitment, discipline, dominance,
stability, cooperation, and social competence. These six traits were measured using the
“Business-focused Inventory of Personality 6 Factors” (BIP-6F). Statistical analysis was
done via three methods with one of the methods adjusting for demographic information
and another for socioeconomic factors.

The response rate for this study was 53.4% (N=437) with the average response
age being 22. Results found that the prevalence of depression after one year of medical
school was 20.7% and suicidal ideations was 14.7%. Without accounting for socio-
economic or demographic information, stability and social competence were found to be
associated with depression and suicidal ideation. However, once accounting for
confounding variables, stability still had statistically significant results for association
with depression and suicidal ideation, and dominance did for depression. In the models
that accounted for age and gender and socioeconomic demographics, stability was
protective against depression (OR: 0.19, 95% CI: 0.09-0.42, p < 0.001) and suicidal
ideations (OR: 0.37, 95% ClI: 0.16-0.87, p < 0.01). The higher one’s score of stability on
the BIP-6F, the lower the risk of depression and suicidal ideations. Upon adjusting for
socio-economic demographics, those with “dominance” as a personality trait were more

at risk for depression (OR: 2.46, 95% ClI: 1.22-4.97, p <.001). Results were statistically
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insignificant for a correlation between other personality traits such as commitment,
discipline, and cooperation and the risk of depression and suicidal ideations. °¢

The generalizability of this study may be limited as it was the first study to assess
work related personality traits and their association with depression and suicidal ideation,
as well as the fact that it was conducted at only one medical school in Germany. This
may be less generalizable to medical students in the US since the average age of the
respondents in this study was 22, whereas in the US the average age for first year medical
students is 24. *8Also, about 73% of respondents were female, and females are known to
have a higher risk of depression. ° This study showed that when you find a potential risk
factor for depression, it is important to screen for prevention to help eliminate long term
effects of depression in medical students such as burnout and suicide. Personality traits
have also been found to predict the trajectory of success for individuals in academia,
therefore researchers should also be able to identify if there is a positive correlation
between one’s personality and development of a mental illness or if certain personality
traits are protective against mental illness.>’

The findings that stability is protective against depression and suicidal ideation is
not surprising as stability was assessed in another study which found that medical
students who had more stability were at less risk for burnout as well. 58 The prevalence of
depression in medical students was 20.7% after their first year, however since the average
age was 22 and a familial and past history of depression or mental illness were not
assessed in this study, researchers may want to account for these factors in future studies.

Also, the onset of depression typically presents in one’s early 20’s so it may be hard to
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draw a definitive conclusion for a causal relationship between personality traits and the
development of depression in medical students.® We can conclude that personality traits
have the potential to identify which students may need more psychological support
during medical school. There is benefit to screening for certain personality traits early in
medical education to potentially prevent the development of depression and suicidal
ideations.

There is significant evidence from various studies that supports higher prevalence
of depression in medical students compared to the general population. 4 Other studies
have been able to identify possible risk factors for depression in medical students ¢ and
shown that even with higher rates of depression the treatment rate is low. * Medical
students must adapt readily to their rigorous academic environment in order to perform
well on frequent examinations, all while attempting to maintain their physical and
emotional wellbeing and relationships. Knowing the high prevalence of depression in
medical students, Thompson et al. conducted a study that identified the prevalence of
depression and suicidal ideations in two cohorts at the University of Hawaii JABSOM
and implemented various programs and services to assess if there would be a decrease in
depressive symptoms and suicidal ideations by comparing the pre-implementation vs
post-implementation cohorts.

Depressive symptoms were measured in third year medical students using the
Center for Epidemiologic Studies Depression Scale (CES-D). Suicidal ideations were
assessed from the Primary Care Evaluation of Mental Disorders Patient Health

Questionnaire (PRIME-MD). Following administration of the surveys, changes were
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made to three different components of the program including: faculty education, medical
student education, and medical student counseling. The program changes were decided
based on the findings from another study which identified the barriers to treatment that
medical students face including stigma, lack of time, cost and fear of loss of
confidentiality. 4" The symptoms that were assessed via the CES-D were reviewed with
the faculty in hopes that they would be able to better identify students that may be
struggling. To enhance access to mental health care, students were made aware of
individual counseling and psychiatry resources both on and off campus. The off-campus
psychiatrists had agreed to see students for minimal cost ($25) to ease financial stress.
Off campus services were offered for students who were concerned about their
confidentiality being breached. In regards to medical student education changes, each
student in every cohort received a handbook that addressed areas of stress that medical
school students may need guidance on coping with such as maintaining relationships,
making time to exercise, decreasing anxiety about finances, and managing stress. First
and third year students both received lectures that helped students identify the risk factors
for depression. Students were also provided mental health resources and first years were
given the option to participate in a program that held small group discussions to discuss
ways that people in healthcare can maintain their happiness and find purpose in their
career. Upon implementation of this program, 33% of students participated.

The response rate for pre-implementation group was 75.9% (N=44) whereas the
post-implementation groups response rate was 93.5% (N=58). 59.1% from the pre-

implementation group had symptoms of mild to probable depression (P< 0.01) and
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30.2% had suicidal ideations (P< 0.001). The post-implementation group was assessed
after a year of exposure to the program changes and additional medical educational and
mental health resources. Findings showed that 24.1% of students from post-
implementation group experienced symptoms of mild or probable depression (P <0.01)
and that 3% had suicidal ideations (P <0.001). This study was unable to obtain the
number of students that received counseling due to confidentiality. Thompson et al. was
able to conclude that implementing changes in medical student and faculty education on
depression, and making resources more readily available led to statistically significant
results in decreasing the depressive symptoms and suicidal ideations amongst medical
students.>®

Overall, this study was well conducted and results showed that implementing
programs and making resources more accessible to both faculty and staff has the ability
to decrease depressive symptoms and suicidal ideations amongst medical students. This
study’s generalizability may be minimal due to the low number of subjects in both pre
and post-implementation groups as well as the fact that it was only conducted at one
school. The validity of CES-D to measure depressive symptoms has been verified in
multiple studies and in various ethnic groups. A study assessing depression following a
cerebrovascular accident found the CES-D sensitivity to be 86% with 90% specificity.
The suicidal ideation question was derived from PRIME-MD Patient Health
Questionnaire. PRIME-MD PHQ screening diagnosis has been compared to a clinician's
and was found to have 85% sensitivity, indicating its validity as a screening tool.®* The

educational changes were strategically planned out, such as receiving lectures during first
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and third year on risk factors for depression due to a previous study that noted symptoms
of anxiety and depression are highest during these years. 62 The findings of this study
showed a 35% decrease in depressive symptoms upon implementation of the program.
However, the post-implementation program found that 24.1% of students experienced
depression, which is on par with other medical schools' depression prevalence who do not
have a program in place. # This indicates that The University of Hawaii JABSOM may
have independent school variables that may be contributing to a higher prevalence of
depression (59.1% pre-implementation), but does not take away from the statistically
significant (P< 0.01) results that found medical education, faculty education, and more
awareness of mental health resources leads to a decrease in depressive symptoms and
suicidal ideations. Another potential limitation of this study was not accounting for
ethnicity or previous history of depression or familial history. As the only medical school
in Hawaii, the depression prevalence could be an overrepresentation of depression in
Pacific Islanders. Studies have shown that Pacific Islanders have a higher prevalence of
depression (21%) compared to the general population (7%). 8 We can infer that the post-
implementation groups increased awareness of identifying depressive symptoms and
more knowledge on access to services led to more treatment and less depressive

symptoms and suicidal ideations.
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METHODS

Study Design

To achieve the study aims, researchers will conduct a multi-program, prospective
cohort study to identify the prevalence of depression in PA students and identify potential
factors that may be correlated with the development of depression in PA school. Factors
that will be assessed include demographic information as well as a familial and personal
history of mental illness. Depressive symptoms will be measured utilizing the PHQ-9 and
questionnaires will be distributed to obtain information related to demographics and
mental health history.
Study Population and Sampling

PA programs will be included based on their attendance to the Physician Assistant
Education Association (PAEA) conference and willingness to participate in the study.
The PAEA has pre-defined regions of PA programs distributed across the country
including: West, Mid-west, South, and Northeast. 8 Within each region, two PA
programs that are willing to participate will be randomly selected and PA students
entering each of these schools will be asked to participate in the study. PA students with a
history or current diagnosis of depression will be included to assess whether the severity
of their symptoms worsen during PA school.

There is limited data on the prevalence of depression amongst PA students, yet
there is significant evidence supporting that medical students have a higher prevalence of

depression than the general population. “3 With approximately 20% of medical students
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experiencing depression during medical school, this study will require a sample size of
265 PA students to achieve a power of 80% with a level of significance being 5% in
order to determine if PA students have a comparable prevalence of depression to medical
students. PA students who participate in this study will receive a questionnaire at the
beginning of their program to obtain demographic information and familial and personal
mental health information, as well as the PHQ-9 to assess their baseline depression
symptoms. Following the initial surveys, students will continue to complete the PHQ-9 at
6-month intervals until they graduate to determine the prevalence of depression in PA
students.

Study Variables and Measures

Demographic information will be collected utilizing the Red-Cap database. The
information obtained will include sex, age, single or married, race, and ethnicity. Age
will be made into a categorical variable by giving participants the option to select 20 to
25, 25 to 30, or greater than 30. This will enable researchers to identify if any of these
individual demographic factors are correlated with an increased risk of developing
depression in PA school.

Familial and personal mental health history will be assessed in the format of a
questionnaire in Red-Cap. Participants will be given a list of mental health disorders such
as depression, anxiety, bipolar, and schizophrenia and will have the ability to select any
that apply to a first degree relative or to themselves. The participant will also be asked if
they have previously or are currently on any pharmacological treatment or enrolled in

psychotherapy. This information will be secured in the Red-Cap database.
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The primary outcome that is being measured is the severity of depression
symptoms amongst PA students using the PHQ-9 (Appendix A). The PHQ-9 is
comparable to the PRIME-MD clinician administered assessment but offers easier
accessibility with equivalent sensitivity. ¢! The validity of the PHQ-9 was investigated in
a large multi-specialty study (N=6000) and was found to have a sensitivity and specificity
of 88%. 4 The PHQ-9 scoring scale ranges from 0-27. Participants with a score > 4 will
be considered to have experienced depression (Table 1) and all participants’ depression
symptom severity will be measured in six-month time intervals to assess if there is
worsening of symptoms.

Table 1. Interpretation of the PHQ-965

Diagnosis Total score
No depression 0-4

Mild depression 5-9
Moderate depression 10-14
Major depression > 14

Recruitment
Physician Assistant programs will be recruited primarily based on their attendance

to the PAEA national annual conference. The programs will be informed about the new

regulations set out by Accreditation Review Commission on Education for the Physician
Assistant (ARC-PA) regarding the requirements needed to meet the standards of mental

health for accreditation. By enrolling in this study, programs will be more likely to be

successful in their compliance to the ARC-PA standards.
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Programs that wish to participate will be randomly selected based on their
geographical location. Two programs minimum from each of the pre-defined four regions
will be selected. PA students attending these programs will learn about the details of this
study and the requirements to participate.

The students that choose to participate will receive an email link to the Red-cap
survey that includes demographic and familial/ personal mental health history, as well as
access to the PHQ-9. Students who participate in each six-month interval survey will be
placed in a raffle for one of four $250 amazon gift cards.

Data Collection

Demographic information and familial/personal mental health information will be
obtained via a secure Red-Cap survey database. Participants will receive a link to their
school email to complete this information.

Participants then will receive access to the PHQ-9 every six months to complete.
The students will be given a one-week time frame to complete the questionnaire and will
receive two reminder emails to complete the PHQ-9.

Anonymity will be maintained as each participant will receive a number that will
serve as their identification number. Consent will be obtained from willing participants
prior to the completion of any surveys or questionnaires.

Data analysis
Demographic information and familial/personal mental health history will be

obtained utilizing the survey feature of the Red-Cap database system.
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All demographic and familial history will be analyzed using chi square test to
assess if there is a positive correlation between any of the study variables assessed and a
new diagnosis of depression.

Data from the PHQ-9 will be obtained in six-month intervals starting at
orientation and then throughout the duration of the program until graduation. The PHQ-9
will be scored utilizing the pre-existing scoring method. Depression will be defined as a
score > 4. At each time interval, the prevalence of newly diagnosed depression will be
reported as a proportion amongst those that did not previously have depression in the
cohort. Those that have a previous or current diagnosis of depression will be analyzed in
a sub-group.

Repeated measures ANOVA will be used to assess the PHQ-9 scores for each
individual at each time interval to assess whether the depression symptoms have
worsened. The repeated measures ANOVA will include those with a previous or current
diagnosis of depression as well as those with a new diagnosis.

Timeline and Resources

This study will require two investigators. The first investigator’s role will be to
recruit PA programs at the PAEA conference. This investigator will be in charge of
educating PA programs on the importance of identifying mental health issues amongst
their students and how to stay in accordance with the ARC-PA standards. The first
investigator will also obtain formal consent from all participants. The other investigator
will gather demographic, familial and personal mental health information, and distribute

the PHQ-9 to all consented participants.
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Resources required to complete this study include access to the Red-Cap database
as well as a biostatistician to analyze the results. This study will follow a strict timeline
(Table 2) that includes recruitment, IRB approval, and analysis of the data obtained. All
participants will receive two weekly reminders to complete both the Red-Cap survey as
well as the PHQ-9. The initial data will be analyzed and those with a previous or current
diagnosis of depression will be placed in a separate group for ANOVA analysis. Follow
up PHQ-9’s will be distributed every six months for the duration of the participants PA
program, which is typically two to two and a half years. Lastly, the final data analysis
will occur in summer of 2024 and submission for peer review will follow in the fall of
2024.

Table 2. Timeline of Proposed Goals

Time Frame Objective

Fall 2021 Submission for IRB approval
Recruit PA programs from the PAEA

conference.

Winter 2022 Obtain funding
Obtain access to Red-Cap
Finalize consent amongst participating PA

programs

Spring 2022 Red-Cap survey sent to participating PA

students
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PHQ-9 Sent to participating PA students
Obtain consent from all participants
Summer 2022 Data analysis of initial responses
Fall 2022 Second PHQ-9 sent to PA students
Winter 2023 Third PHQ-9 sent to PAa students
Summer 2023 Fourth PHQ-9 sent to PA students
Winter 2024 Final PHQ-9 sent to PA students
Spring 2024 Analysis of all data

Institutional Review Board

Institutional Review Board (IRB) board approval including approval as exempt
status will be required for this study protocol. This study poses minimal risk to the human
subjects as it involves completion of surveys in which the subjects will consent to. The
data that is collected and recorded will remain anonymous in order to protect the identity

of the subjects involved. As such, this study qualifies under Common Rule Category 2.5
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CONCLUSION
Discussion

The prevalence of depression amongst medical students has been well researched
and documented. Medical students experience higher rates of depression (27.2%) in
comparison to the general population (7.1%). ° The physician assistant profession
growth rate was 31% in 2019, yet there has only been one study conducted on the mental
health of physician assistant students. 64 This study determines the prevalence of
depression amongst PA students with a study sample that includes various PA programs
throughout the United States. The purpose of this study is to assess if PA students have a
higher prevalence of depression in comparison to the general population.

The existing literature on the prevalence of depression among PA students is
minimal. The one study that has been published was conducted at The University of
Texas Southwestern (N=123). This study did not account for variable measures including
previous history of mental illness, familial history, or race. ° This study model would
enable subgroup analysis by collecting data on potential variables including race, age,
familial or personal history of depression or other mental illnesses. This study will also
incorporate a larger sample population to allow for more generalizability.

Potential limitations of this study include non-response bias due to limited survey
responses. Results may not be as generalizable as subjects may be lost in follow-up. This
study model requires completion of survey in six-month time intervals to assess the

severity of depressive symptoms and their changes throughout PA school.
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The benefits of this study will outweigh the potential limitations as this will be
amongst the first studies to determine the prevalence of depression among PA students.
This study will be the first to include subjects from various programs across the United
States to help eliminate any bias that may be introduced as a result of variability in
education models. The results of this study will be comparable to the multitude of studies
done to assess the prevalence of depression among medical students. This study utilizes
the PHQ-9 which is a survey that is commonly used to screen for depression. °
Summary

The collective literature review of research done on the prevalence of depression
among medical students resulted in similar findings. The results of various studies
conducted on medical students have shown that the prevalence of depression is
significantly greater amongst medical students than the general population. 4 °

Studies in the above literature review had consistent findings with the prevalence
of depression being >20% in medical students with most experiencing worsening severity
throughout their education. #34° 5 Qverall, the studies were generalizable and can be
compared to the general population as the screening modalities used in these studies are
popular in a majority of clinical settings for assessing for symptoms of depression. °
Screening modalities for depression included CES-D and PHQ-9 which both had
sensitivity rates of 88%.42 50

Some of the studies included in the literature review accounted for
sociodemographic measures, yet some did not. This leads room for interpretation of

results as certain ethnicities are more at risk for developing depression than others. 3
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This study will ensure to account for sociodemographic variables to allow for subgroup
analysis of data as needed.

To date, there is only one study that has been conducted to assess the prevalence
of depression in PA students. This study consisted of one program and did not account
for other potential variables including sociodemographic factors. Results of this study
found that 34.95% of PA students expressed feelings of depression. ° This study will help
to obtain more data on the prevalence of depression among PA students while including a
larger more representable sample size by including various PA programs from across the
nation. The purpose of this study is to assess if the prevalence of depression among PA
students is comparable to that of medical students.

Clinical Health Significance

Mental illness plagues 20% of the American population with 7.1% suffering from
depression alone.* ° Mental illness has proven to be even more prominent in the medical
profession with approximately 20% of medical students experiencing depression. 4 Thus
far, the sole study conducted among physician assistant students showed that 34.95% of
PA students screened positive for depression utilizing the PHQ-9. 4°

This study is of significant importance as it is critical to identify mental illness,
particularly depression, in medical and PA students as studies have shown that physicians
have higher suicide rates than the general population and also report significant career
burnout. % Identifying the prevalence of depression in PA students may in turn reduce the

burnout in the PA profession with 27% of PAs reporting leaving a job due to stress. ’
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Finally, identifying the prevalence of depression among PA students is crucial in
order to compare it to that of medical students. Various studies have been conducted
amongst medical students and research has shown that medical students have higher
levels of psychological distress in comparison to their peers who had completed master
degrees in other studies. 87 The education model for PAs is very similar to that of medical
students. This study will identify the prevalence of depression among PA students and
has the potential to lead to changes in the education system for both PA and medical

students to help reduce overall stress and improve the prevalence of mental illness.
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APPENDIX A: PHQ-9

Over the course of the last 2 weeks have you experienced any of the following symptoms?

Question

Not at all

Several days

More than half

the days

Nearly every

day

Little interest
or pleasure in

doing things?

2

3

Feeling down,
depressed, or

hopeless?

Trouble falling
asleep or
sleeping too

much?

Feeling tired or
have minimal

energy?

Poor appetite
or excessive

eating?
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Feeling bad
about yourself
or feeling that
you are a

failure?

Trouble
concentrating
while trying to
complete a

task?

Moving or
speaking
slowly or the
opposite -
feeling fidgety

or restlessness?

Thoughts of
hurting
yourself or that
you would be

better off dead?
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