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I. ABSTRACT

This thesis examines how students in the Physiology department at the University of 

Arizona both experience and cope with burnout compared to non-physiology majors. A literature

review was chosen to identify and summarize findings that explore the physiological 

consequences of burnout and its related factors, as well as University of Arizona student 

wellness statistics and current resources. A retrospective qualitative survey was created and 

issued to students (n = 419) from various undergraduate level classes across the university. The 

survey contained questions collecting demographic information, self-reported mental health and 

academic impact assessments, and individualized scores generated for the three factors of 

burnout. The Maslach Burnout Inventory © license was obtained and reproduced to score student

levels of burnout by its three core aspects: exhaustion, cynicism, and lack of professional 

efficacy. A one-tailed statistical analysis (t-test) was performed to determine if the results were 

significant. The study found that Physiology students (n = 219) did not experience measurably 

higher rates of burnout compared to other non-physiology students (n = 200), but that there were 

reported differences in general school-related attitudes by Physiology majors and other majors.
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II. INTRODUCTION

a. Definition and Characteristics of Stress and Burnout

Stress is a physiological response that has evolved in all living species, including 

humans, throughout the history of life. Early human ancestors evolved a stress response through 

selective advantage, as arousal during dangerous situations allowed for fast action and immediate

relief from said danger, equating to survival. Stress for our predecessors meant life or death, 

whereas today it can certainly play a large role in dangerous situations but can also be active in 

significantly less threatening situations. Modern stress is less often attributed to physical dangers,

and may instead be presented as the response to preparations for meeting an upcoming deadline. 

As researchers Randolph Nesse and Elizabeth Young state, modern stress arises “not from a 

mismatch between our abilities and the environment’s demands, but from a mismatch between 

what we desire and what we can have,” implying that new kinds of stress relate strongly to how 

psychologically and mentally equipped we are to accomplish personal goals (Nesse and Yong, 

2010). This ingrained physiological response can activate chemical messengers in response to 

danger, or it can improve alertness and focus in the face of duties to tend to; where it becomes 

detrimental, however, is when it becomes chronic and is paired with depression, anxiety, and 

fatigue. These warning signs all point towards the condition known as burnout, characterized by 

a prolonged state of chronic stress that leaves one feeling overwhelmed and unable to manage 

daily tasks that may be reasonable for the average individual to accomplish in a short to medium 

term. Burnout is often associated with cynicism, reduced productivity, insomnia, irregular eating 

habits and detachment (Maslach and Leiter, 2016). The latest version of the World Health 

Organization’s International Classification of Diseases (ICD) classifies burnout as a syndrome 

and articulates that it should not be grouped with other disorders like adjustment disorder or any 
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specifically associated with stress such as post-traumatic stress disorder, anxiety and mood 

disorders (World Health Organization, 2019). Distinguishing burnout from these other serious 

conditions does not, however, reduce the severity of this disorder.

While burnout is a byproduct of stress, it differs from chronic stress in that it occurs once 

the former and other factors have made a significant impact in measurable outcomes, such as 

reduced efficiency at work, attention while driving, and maintaining focus in daily tasks. 

Christina Maslach, a prominent researcher in the recognition of the condition as a serious 

ailment, stated that burnout is a combination of many factors that accumulate over time. If one 

were to singularly have chronic stress, fatigue, or any of the other contributing factors, “the word

‘burnout’ would be unnecessary, as it would not be providing any added value” to the descriptive

words for the already known conditions (Maslach and Leiter, 2016). Many of the distinctions 

between stress and burnout lie in the fact that burnout may only be work-related and should not 

be applied to describe experiences in other areas of life. The 2019 update of the ICD is the first 

time the phenomenon of burnout has been recognized as a syndrome, and after the accidental 

released statement implying it can now be offered as a clinical diagnosis earlier this year, the 

World Health Organization was careful to issue a statement declaring it a three-dimensional 

phenomenon with parents in “problems associated with employment or unemployment” and 

distinctly not a medical diagnosis (World Health Organization, 2019). With this distinction, 

some have turned to the idea that burnout is illegitimate and excusatory. However, many 

researchers in the field of medicine are focusing on identifying causes, consequences, and 

treatment strategies that will be most effective in helping affected individuals return to 

productivity and healthy state of mind (Maslach and Leiter, 2016). Although much research on 

the topic and the primary distinction between burnout and other related syndromes revolves 
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around the emphasis that burnout is only found in the workplace, the goal of this thesis will be to

later identify factors that may help target and prevent burnout symptoms earlier on in students 

before they reach the workplace. For present purposes, however, the literature presented will 

focus on studies and systematic reviews relating to occupational burnout.

b. Physiology of Burnout - Hormonal Response

Burnout is a combination of many factors and health related problems and, therefore, it 

can take a serious toll on the body. One systematic review of 933 articles found burnout to be a 

significant predictor for serious health-related concerns such as type II diabetes, heart disease, 

hospitalization due to mental disorders or cardiovascular diseases, and a 26% increase in 

premature mortality for persons under the age of 45, among many others findings (Salvagioni et 

al., 2017; Ahola et al., 2010). The grounds for these ailments lie mainly in the physiology behind

the hypothalamic-pituitary-adrenal (HPA) axis, and the stress response networks within the 

body. The HPA axis is responsible for the neuroendocrine response of cells and hormones in the 

body following the release of corticotropin-releasing-hormone (CRH) from the hypothalamus, 

which helps stimulate the release of cortisol from the adrenal cortex (Tsigos et al., 2016). CRH 

stimulates the release of the glucocorticoid adrenocorticotropic hormone (ACTH) from the 

anterior pituitary gland, which in turn regulates the release of cortisol from the adrenal glands in 

a negative feedback system (Tomas et al., 2013; Tsigos et al., 2016). Cortisol is a steroid 

hormone that serves many important functions in the body, including the stress response, but also

regulation of nutrient metabolism, control of blood sugar, blood pressure and inflammation 

(Thau and Sharma, 2019). Prolonged or chronic stress response activation as seen with stress 

related disorders such as PTSD can cause the HPA axis, particularly the hypothalamus, to 

become hyper stimulated and thus have diminished feedback over time with the adrenals, as it 
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requires a greater amount of stimulus to activate the stress response appropriately. This results in 

low levels of cortisol, which is the mechanism subserving fatigue, low blood sugar and reduced 

cerebral perfusion pressure (Tomas et al., 2013).

c. Physiology of Burnout - Exhaustion

        Exhaustion is one of the other key indicators of burnout and has serious systemic effects 

(World Health Organization, 2019). While exhaustion is seen with other stress related disorders, 

often as a result of low cortisol levels, fatigue in burned-out individuals “does not respond to 

sleep,” implying that sleep does not provide the restorative properties as it does in a non-burnout 

healthy individual.  This is also a strong piece of evidence implicating that the circadian rhythm 

may also be affected as a result of high occupational stress (Sonnenschein et al., 2007). In one 

study, participants who were found to have some degree of burnout as indicated by an inventory 

assessment kept sleep journals to document levels of daily fatigue throughout a two-week period,

and delivered saliva samples to test HPA-axis functioning by three parameters. After the two-

week period, study subjects demonstrated higher levels of fatigue and poor recovery through 

sleep, low levels of cortisol, as well as high levels of dehydroepiandrosterone-sulphate (DHEA-

S) – a steroid hormone that gives an indication of adrenal function. High DHEA-S levels are 

found in accordance with low levels of cortisol, indicating an improperly functioning adrenal 

cortex. A dexamethasone suppression test (DST) was also conducted to mimic cortisol feedback 

in the body via the steroid hormone dexamethasone in order to assess negative feedback 

sensitivity of the HPA axis; it was found that exhaustion levels were increased after cortisol 

suppression by dexamethasone, and a stronger suppression in individuals with more severe 

burnout symptoms. These findings demonstrate a significant relationship between clinical 
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burnout and HPA-axis functioning as it is related to sleep and the circadian cycle (Sonnenschein 

et al., 2007).

In accordance with this study, young individuals characterized with severe burnout were 

assessed for diurnal patterns of sleepiness and sleeping patterns. Sleep is essential in overall 

health and well-being, so when it is severely affected by clinical burnout and chronic fatigue 

syndrome it results in a significant decrease in productivity, memory and visual perception. 

Sleep consists of two phases split up into further cycles: non-rapid eye movement (NREM) and 

rapid eye movement (REM). NREM is divided into N1, N2, and N3 stages as sleep deepens; N1 

is considered to be the transition between awake and asleep, while N3 is a deep sleep state also 

called slow wave sleep (SWS). REM sleep follows NREM and is characterized by tonic and 

phasic stages which contain parasympathetic and sympathetic driven states, respectively. This is 

the stage in the sleep cycle where dreams usually occur (Eugene and Masiak, 2015). REM sleep 

is important for brain functioning, repair, and memory storage while NREM is associated with 

energy homeostasis, cellular maintenance, and biosynthesis of macromolecules (Vyazovskiy and 

Delogu, 2014). In the study, SWS patterns were recorded with polysomnographic instruments to 

give an indication of how deeply individuals with burnout were able to sleep (Söderström et al., 

2004).  The results of the study showed that subjects with high levels of clinical burnout had 

significantly higher frequencies of arousal during sleep and an absence of reduced fatigue on 

days of rest, as well as lower amounts of sleep efficiency and SWS than normal for the particular

age group (Söderström et al., 2004). This study demonstrates the health implications of burnout 

on circadian rhythms, thus factoring into the higher rates of fatigue and exhaustion. Circadian 

rhythm disruption also affects work efficiency and drive, as improper sleep cycles contribute to 

offset sleeping schedules, even though daily obligations persist according to schedule. In another
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study, it was found that risks for type II diabetes mellitus (T2DM) and pancreatic beta cell 

dysfunction increase in predisposed individuals with disrupted circadian rhythms and it could be 

a contributing factor for the previously listed complications of burnout. Though the mechanisms 

are largely unknown, it was concluded with confidence that disrupted sleep promoted early-onset

T2DM due to pancreatic beta cell apoptosis in rats as well as decreased glucose-stimulated 

insulin secretion (Gale et al., 2011).

d. Physiology of Burnout - Nutrition

Burnout is also shown to have a significant detrimental effect on one's eating habits and 

overall nutritional patterns. Satiety – or a state of feeling full after a meal – and hunger are also 

physiological states regulated by hormones and neurotransmitters, which are unbalanced with 

burnout and disruption of daily activities. Leptin and ghrelin, two important hormones related to 

hunger and satiety cues, play a connected role in such responses. Leptin has a powerful effect on 

the reward center in the brain, promoting satiety while ghrelin promotes hunger, triggering a 

desire to eat and fulfil cravings. Acting on the ventral tegmental area (VTA) of the midbrain, 

leptin and ghrelin affect the hypothalamus by inhibiting or stimulating emanating dopaminergic 

neurons, respectively. Dopamine is one of a quartet of neurotransmitters that give off positive 

feelings thus promoting desire and compulsive behavior/ addiction (Perelló and Zigman, 2012). 

Dopamine is synthesized by dopaminergic neurons in the VTA, and project into the nucleus 

accumbens (NAc) once activated – a structure situated anterior to the hypothalamus in each 

hemisphere of the brain. This causes dopamine levels to increase and results in pleasure derived 

from whatever stimulus (in this case food) that caused the firing of the dopamine neurons. Poor 

eating habits are often a result of continuous dopamine release from eating foods high in fat and 

sugar, which have a powerful effect on the reward system. When first exposed to a food, the 
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neurocircuit plays out accordingly and reward is derived from dopamine release in the NAc. 

Upon repeated exposure to a food reward the brain adapts, and dopamine is then released by 

stimuli associated with anticipation of the food, such as sight or smell. Ghrelin stimulates these 

dopamine neurons to promote eating behaviors, and even appears to increase sensitivity to 

activation in the reward center of the brain. This physiological response drives feeding behavior, 

and results in cravings that may eventually lead to a vicious cycle of poor eating habits (Volkow 

et al., 2010).

Additionally, hunger can be hedonic, wherein a powerful desire for food takes place in 

the absence of any need for it. This is seen most often with the reward system of the brain 

encouraging unhealthy eating habits, or in the case of some pathologies such as gastroparesis - 

delayed emptying of the stomach into the small intestine (Espel-Huynh et al., 2018). Hedonic 

hunger can also take the form of a nutrient that is lacking in the body – for example, the sudden 

desire for a sugary drink when blood glucose is low, which is driven by homeostatic pathways 

that trigger the glucose sensors within the brain to respond autonomically (Strachan et al., 2004). 

When these pathways are disrupted by factors such as altered sleep cycles, depression, anxiety 

and immunosuppression, improper feeding habits are formed, followed by secondary health 

consequences. In a comprehensive European study across seven countries, researchers 

determined that there is a positive association between burnout and unhealthy habits including 

alcohol and fast food consumption as demonstrated by their sample of medical professionals. It 

was found that one in five medical professionals displayed high levels of burnout, most of whom

demonstrated a mostly inactive personal lifestyle with an average exercise level of 1.5 times a 

week. Fast food was consumed more often than alcohol each week, with an average of 2.5 times 

per week compared to once per week, respectively. Painkillers were used once (or more in some 

9



places) per week, which is higher than the average individual without burnout syndrome. Of the 

2623 healthcare personnel respondents, those with higher levels of burnout were found to have 

less healthy behaviors than those with lower levels of burnout (Alexandrova-Karamanova et al., 

2016). These findings were compared with similar studies done previously, wherein it was 

proved that ambulance workers and nurses had high fast food consumption frequencies with 

burnout and stress, and dentists had worsened unhealthy eating habits (Moustou et al., 2010; 

Steptoe et al., 1998; Gorter et al., 2000). One theory suggests that these poor habits are potential 

short-term coping mechanisms and relief for the overload of contributing factors to burnout 

(Shirom, 2010).

Moreover, burnout is proven to affect weight by increasing the consistent consumption of

unhealthy foods, as demonstrated by a 2012 occupational burnout study in Finland. Burnout is 

linked to other factors such as depression and anxiety which leads to what is referred to as 

“emotional eating” and “uncontrolled eating.” Emotional eating is defined by eating as a result of

“negative mood states such as sadness, loneliness and concern” in response to stress; 

uncontrolled eating is the inability to control the “amount of food eaten and eating due to 

external triggers” (Nevanperä et al., 2012). Cognitive restraint, or not eating, can also occur as a 

byproduct of prolonged stress. These habits combined can contribute to weight gain or weight 

loss in individuals with burnout syndrome. A total of 230 working female subjects in the Finnish 

study were included in the analysis, wherein participants were asked to give weight, BMI, waist 

circumference, and percent body fat measurements over a twelve-month period. It was 

discovered that as burnout assessment score increased, emotional eating and uncontrolled eating 

were also present in significantly higher numbers. Cognitive restraint showed no significant 

difference between those with or without burnout, and there was a positive association between 
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BMI and emotional/uncontrolled eating. The researchers postulated that burnout leads to low 

self-esteem and low self-efficacy in women which makes it harder to achieve success in weight 

loss or management, much like the demonstrated low professional-efficacy regularly associated 

with burnout (Nevanperä et al., 2012). This study was important in demonstrating how eating 

habits and weight are associated with the cognitive dissonance associated with burnout syndrome

and the food response regulation within the body. In association with research done on nutrition 

and stress, these studies demonstrate that burnout can also drive increased food intake, especially

of unhealthy foods, and opens an avenue for future studies to address how overall health can be 

improved in individuals with burnout.

e. Contributing Factors Related to Burnout in College Life - Sleep

Although burnout was originally associated with events occurring in the workplace, in 

2001 the Maslach Burnout Inventory (MBI) was expanded to include a valid model for 

assessment of burnout in student populations in college and university. Though students are not 

in a traditional work setting that ultimately sets burnout apart from other conditions, there has 

been substantial evidence that students can experience burnout due to rigorous core activities in 

conjunction to working a job (Schaufeli et al., 2002). The average student is faced with balancing

challenges such as coursework and exams, jobs, and preparations for post-graduate education. 

The latter may also involve volunteering, shadowing, and pursuing a competitive standing for 

various graduate programs following the completion of one’s undergraduate education. Setting 

aside for now the validity of a burnout inventory model specific to students, as proven in 

numerous studies and declared by Christiana Maslach (2016), we will focus on the physiological 

consequences that such outstanding expectations may cause in an otherwise healthy college 

student.
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As previously expressed, sleep disruption can have systemic negative effects over time 

including low cortisol levels and diminished productivity, memory and visual perception. Sleep 

problems in students are also associated with poor mental health, which increases the risk of 

suicide ideation and self-harm among vulnerable populations (Schlarb et al., 2017). Researchers 

have found that one of the most prevalent causes of daytime sleepiness is sleep deprivation 

caused by late bed and early rise times. This may be caused by late-night studying for exams and

finishing papers, as well as working late shifts because there are limited daytime hours for some 

students to work. This can also partly be self-inflicted due to the social aspects of being in 

college, as there is a greater prevalence of partying and drinking among these students – 

especially in comparison to their peers who are not attending college (Ruthig et al., 2011). 

Alcohol typically shortens the length of time it takes to fall asleep but contributes to sleep 

fragmentation later in the night. Sleep fragmentation is shown to promote headaches, morning 

sleepiness, difficulty concentrating, and memory lapses (Hershner and Chevrin, 2014). This 

research is all considered aside from the fact that adolescents and young adults have 

physiologically delayed circadian preferences and will stay up later and wake up earlier than the 

average adult (Jenni and Carskadon, 2007). However, the homeostatic sleep drive is still largely 

governed by personal habits of college students and the many external factors that lead to 

problems sleeping. These sleeping irregularities and disrupted circadian rhythms negatively 

impact memory and performance, which can greatly contribute to the burnout that students are 

feeling; this of course results in negative feedback, as burnout contributes to lack of sleep, and 

lack of sleep further contributes to burnout. Literature also considers the notion of “all-nighters,” 

a common phenomenon among college students characterized by 24 hours or more of sleep 

deprivation. This extreme sleep deprivation negatively impacts memory retention and will 
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actually do more harm than good for the student in their attempt to integrate the most amount of 

information possible for an upcoming exam. “All-nighter” patterns not only show no 

contribution towards performance improvement, but also further affect the sleeping schedules of 

college students (Hershner and Chevrin, 2014). Drugs and caffeine are also often used for 

performance enhancing and fatigue-fighting for such nights. A 2016 study reported that 30% of 

the sampled students had taken unprescribed Adderall as a study aid, with seniors consuming the 

most at a rate of 51% (Kiernan et al., 2016). These factors negatively impact a student’s 

circadian cycle and can cause long-lasting harmful effects, as described by the physiological 

implications of burnout and its contributions to sleep problems.

f. Contributing Factors Related to Burnout in College Life - Nutrition

The busy schedules and late nights that take away from a student’s sleeping schedule may

also be strong contributing factors towards poor eating habits and weight gain. Oftentimes 

college students have sporadic class schedules that make it hard to adjust to normal eating times, 

lending to snacking or fasting with binge eating late in the day. There is also a greater prevalence

of snacking and eating high fat content foods after drinking alcohol, which has already been 

highlighted to be a problem among young college students. In one study, it was even found that 

college students gain more weight than their peers who do not attend college (Mokdad et al., 

1999). A recent 2018 study surveying Cornell college students was able to demonstrate the many

factors that shape student eating patterns, including individual, social, environmental, and 

lifestyle habits. Participants aged 18-25 were asked to self-identify healthy versus unhealthy 

eating habits and their frequencies. Irregular meals were the most reported unhealthy eating habit

category above eating sweets, unhealthy snacks, high salty and fat food, and overeating. 

Respondents were then asked to reflect on “why they eat as they do”, and cost barriers to buying 
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healthy food was a highly reported concern. One student elaborated that unhealthy fast foods off 

campus are cheaper than buying food on campus, and others are restricted to the few places to 

eat on campus because of meal plans that their parents or guardians supply. These meal plans 

may also contribute to overeating in some circumstances, as they view dining halls as “all-you-

can-eat” buffets with the expenses not coming from their funds (Sogari et al., 2018). On the other

hand, eating disorders can also arise to a greater extent in college because of the sociocultural 

pressure to be thin arising from fraternities and sororities, clubs and extracurriculars, athletic 

teams, and other social aspects of such large populations attending college. Students begin 

college at a high-risk developmental age, and the National Association of Anorexia Nervosa and 

Associated Disorders reported that 86% of students with eating disorders described the onset at 

the age of 20, which is often why colleges have high reports of eating disorders among students 

(Lofrano-Prado et al., 2015). However, it has been shown that there is a growth of upward 

appearance comparisons (appearance-based social comparisons to others with desirable figures) 

among women during their time in college. In a 2013 study, 454 female participants were asked 

at the start and at the end of the semester to respond to a survey assessing body dissatisfaction, 

negative emotions, and upward appearance comparisons. The researchers found that 7% of 

women answered at the beginning of the semester that they did not have eating disorder 

symptoms but demonstrated symptoms at the end of the semester. Upward comparisons also 

increased significantly in the 7% of the sample who were newly above the threshold for eating 

disorder pathology at the start of the semester. These results demonstrate that there is a strong 

social aspect of college that leads to poor eating habits in the other direction, raising body image 

dissatisfaction and leading to harmful measures to reduce food consumption and lose weight 

(Arigo et al., 2013). During the transition from adolescence to adulthood, growing independence 

14



places a large responsibility on the students to plan for themselves, cook, exercise, and make 

healthy choices without the guidance of their parents or guardians; for those whose parents 

taught and practiced healthy eating habits at home, they were more likely to adopt those practices

themselves, so unhealthy eating and weight gain is not an inevitable thing that all new students 

should fear (Sogari et al., 2018). However, there are clearly many consequences that come from 

unhealthy diets and irregular eating patterns that many students did not face when living at home.

g. Burnout in Pre-Biomedical Sciences Students

        Students who are preparing for medical school or other graduate schooling often face the 

challenges explained in the previous sections and many more. Because of the nature of 

requirements for programs leading into health professions, many undergraduate students are 

overworked as they are planning to go into medical, dental, pharmacy, physician assistant or 

other professional programs geared towards the field of medicine. Most of these graduate 

programs have a suggested number of community service hours, clinical hours, GPA minimums, 

and course requisites that add on to the already challenging task of maintaining healthy sleep and

eating schedules. For this reason, pre-health students face significant mental and physical health 

disparities. In a 2017 study of 1,269 Bachelor of Science undergraduate students, only 45.3% of 

students reported exercising at least 30 minutes three days a week and making an effort to eat a 

well-balanced diet, while only 37.3% reported avoiding refined sugar. Mental health data was 

even more concerning, with 69.35% of pre-health students reporting that they feel stressed most 

of the time (Jafari, 2017). This information all lends to a necessity for resources specifically for 

students preparing to engage in graduate programs following graduation, especially those 

pursuing health related professions.
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h. UArizona Studies

In order to gather the most accurate approximation of how much college students are 

being affected by any of these related concerns, the American College Health Association-

National College Health Assessment II (ACHA-NCHA II) publishes a yearly Undergraduate 

Reference Group Data Report to give demographic information on campuses across the nation. 

In 2019, a total of 98 institutions participated with 54,497 total student respondents. In the 

previous 12 months, 74.2% of students felt that things were hopeless, 92% felt overwhelmed by 

all that they had to do, 65.1% felt so depressed that it was difficult to function, 77% felt 

overwhelming anxiety, and 14.5% had seriously considered suicide with 1.6% students 

attempting suicide at least once. Academically and physically students struggled as well, with 

52.7% finding academics traumatic or very difficult to handle and 36.5% had stress negatively 

affect their academic performance, while 18.7% of students felt that their health was less than 

“good,” and 61.6% of students felt that they got enough sleep to feel well rested in the morning 

less than half of the days out of the week (Health Promotion and Preventive Services, 2019). The

University of Arizona (UArizona) additionally conducts their own yearly Health and Wellness 

survey to achieve similar demographic information, and in 2019 a total of 4,879 students 

responded. In the previous 12 months, 53.3% felt that things were hopeless, 84.6% felt 

overwhelmed, 36.5% felt so depressed it was difficult to function, 58.9% felt overwhelming 

anxiety, and 11.1% had seriously considered suicide 1 or more times. Although all of these data 

fall below the national average, which is a promising sign for the students at UArizona, 2.1% of 

UArizona students had attempted suicide in the past year, which is higher than the national 

average. Within the previous 12 months, 55.4% felt more than average stress, 34.3% worried 

about their weight and/or body shape, and between 38.6% and 73% felt that they got enough 
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sleep to feel well rested in the morning less than half of the days out of the week (with an 

average number of 3.24 days out of the week). For the most part, students at the university fell 

below the national average rates of these concerning categories, but only 47.7% of students 

reported seeing ads about campus health services in the school year (Health Promotion and 

Prevention Services, 2019). Despite the averages being lower than the national reports, it is very 

safe to say that undergraduate students at UArizona still struggle with many of the afflictions that

make college life challenging, and why it is important to limit the problematic effects of burnout 

early on in their paths.

i. UArizona Student Resources

As a response to these statistics, many colleges and universities have implemented 

initiatives and outreach programs geared towards helping students with topics including mental 

illness, stress, eating disorders, LGBTQ+ affairs, and sexual assault among many others. 

Because so many students face a diverse spread of afflictions and have trouble finding help on 

their own, the universities have a responsibility to reach out to their students as much as possible.

UArizona is recognized as having a top-ranked Campus Health program that connects students to

healthcare and resources relating to the aforementioned subjects. Within Campus Health 

Services, students have access to Counseling and Psych Services (CAPS) who provide students 

with counseling and psychiatric services across three different locations on campus. CAPS is the 

strongest institution for mental health advocacy in partnership with the department of Health 

Promotion and Preventive Services, with many links to resources including self-help apps, crisis 

hotlines, information on various topics regarding health and mental illness, and community 

projects aimed at educating and helping students struggling with the conditions listed. For 

example, Project Lifeline is an ongoing initiative with comprehensive suicide prevention 
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strategies to reduce the incidence of suicide and suicide attempts along with their associated risk 

factors. UArizona also offers cooking classes on campus, tips for healthy eating, and a campus 

organization dedicated to providing better sleep strategies and ways to reduce stress through 

meditation and yoga. With all of these things offered to students and advertised regularly, it is 

important to understand how much of the UArizona student population is aware of and/or 

benefitting from these outreach programs and initiatives.

III. Objective

The goal of this study is to determine levels of burnout among Physiology (PSIO) 

undergraduate students at UArizona compared to other non-major PSIO students. We 

hypothesize that PSIO students participate in more extracurriculars, work more hours for a 

regular job or internship, and in turn have increased levels of exhaustion, cynicism, and low 

professional efficacy as per the Maslach Burnout Inventory (MBI) Burnout Assessment when 

compared to non-PSIO peers. With survey questions collecting demographic information, self-

reported mental health and academic impact assessments, and individualized scores generated for

the three factors of burnout, a cross-sectional analysis will be made possible to infer how PSIO 

students compare to other students and their awareness of resources offered on campus for their 

aid. This study is designed to give insight into how affected the department is by burnout, and 

how accessible campus resources are in the event that there need be an increase in resource 

abundance and accessibility to encourage students to get the help they need to fight burnout.

IV. Methods

A retrospective qualitative survey was created and issued to 445 students from various 

undergraduate level classes across the university. The survey contained 13 questions in order to 

assess demographics as well as mental health and academic impact. The Maslach Burnout 
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Inventory © license was obtained and reproduced to score student levels of burnout by its three 

core aspects: exhaustion, cynicism, and lack of professional efficacy. As a result, 419 valid 

responses were obtained, and a breakout report was created to distinguish responses by students 

in the undergraduate Physiology department and other non-physiology departments. The 

weighted mean burnout scores of each participant were calculated for the three core scales 

(exhaustion, cynicism, and professional efficacy) comparing majors versus non majors, and a 

one-tailed statistical analysis (t-test) was performed to determine if the results were significant in

proving that burnout rates are higher among PSIO students versus non-PSIO peers. Higher scores

for exhaustion and lack of cynicism indicate higher levels of burnout, while lower scores for 

professional efficacy indicate higher levels of burnout. The questions and their responses can be 

found in Table 1, and selected graphics corresponding to the breakout report comparing these 

two subsets can be found in the subsequent Figures (1, 2 and 3). 

V. Results

In total, 200 respondents were within the PSIO department (majors), and 219 were not 

(non-majors). Table 1 shows the raw data for each question assessed in the survey. Because we 

used the MBI survey as a standardized method to quantify burnout, we also calculated the scores 

associated with such survey and the results are shown in Table 2. The later table indicates that 

the total mean scores by majors vs non-majors for exhaustion, cynicism, and lack of professional 

efficacy were 4.02 vs 3.91, 2.91 vs 2.92, and 5.35 vs 5.56 respectively. The results are broken up 

by questions from the survey, responses for the students to select from, choice count of 

individuals who selected that choice, and percent out of the total population of student 

respondents for each major category.
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Table 1. Survey Questions, Responses, and Choice Count by Majors vs Non-Majors
This table describes the questions, responses, and trends of the survey by PSIO majors vs non-majors. The percentages depict the 
choice counts per response for each major category. The percentages for question 12 can be found in Appendix A, Figure 6.
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MAJORS (PHYSIOLOGY)

Question Response Choice Count Percent

1. What is your 
age?

17-19 48 24.00%

20-22 139 69.50%

23-24 9 4.50%

25 or older 4 2.00%

2. What year are 
you in your 
academic studies?

First year 22 11.00%

Second year 48 24.00%

Third year 53 26.50%

Fourth year 64 32.00%

Fifth year + 13 6.50%

3. Are you majoring 
in 
Physiology/Physiolo
gy and Medical 
Sciences?

Yes 200 100.00%

No 0 0.00%

4. Are you 
completing a 
minor?

Yes 29 49.15%

No 30 50.85%

5. Are you in the 
Honors College?

Yes 54 27.00%

No 146 73.00%

6. How many 
extracurricular 
activities do you 
currently participate
in? Examples 
include 

0 4 6.78%

1 18 30.51%

2 23 38.98%

NON-MAJORS (NON-PHYSIOLOGY)

Question Response Choice Count Percent

1. What is your 
age?

17-19 85 38.81%

20-22 118 53.88%

23-24 10 4.57%

25 or older 6 2.74%

2. What year are 
you in your 
academic studies?

First year 33 15.07%

Second year 87 39.73%

Third year 46 21.00%

Fourth year 43 19.63%

Fifth year + 10 4.57%

3. Are you majoring 
in 
Physiology/Physiolo
gy and Medical 
Sciences?

Yes 0 0.00%

No 219 100.00%

4. Are you 
completing a 
minor?

Yes 47 37.30%

No 79 62.70%

5. Are you in the 
Honors College?

Yes 43 19.63%

No 176 80.37%

6. How many 
extracurricular 
activities do you 
currently participate
in? Examples 
include 

0 19 14.96%

1 40 31.50%

2 38 29.92%

21



Question Response Choice Count

12. Are you aware of
the resources 
offered by the 
University of Arizona
to help manage 
stress, anxiety 
and/or depression? 
Which, if any, are 
you familiar with?

Have 
Used

Familiar 
but have 
not used

I am not 
familiar

Counseling and 
Psych Services 
(CAPS) 40 129 31

Finals Survival 
Week 43 120 37

Stronger Than 1 40 159

Friend2Friend 1 40 159

Stressbusters 21 99 80

Project Lifeline 1 57 142

Question Response Choice Count

12. Are you aware of
the resources 
offered by the 
University of Arizona
to help manage 
stress, anxiety 
and/or depression? 
Which, if any, are 
you familiar with?

Have 
Used

Familiar 
but have 
not used

I am not 
familiar

Counseling and 
Psych Services 
(CAPS) 32 150 37

Finals Survival 
Week 47 110 62

Stronger Than 3 44 172

Friend2Friend 5 41 173

Stressbusters 12 112 95

Project Lifeline 3 55 161

Question Response Choice Count Percent

1. I feel 
emotionally 
drained by my 
studies.

Never 3 25.00%

A few times a 
year or less

26 49.06%

Once a month 
or less

22 48.89%

A few times a 
month

42 44.21%

Once a week 29 44.62%

A few times a 
week

46 48.42%

Every day 32 59.26%

2. I feel used up 
at the end of the 
day at the 

Never 5 35.71%

A few times a 
year or less

14 36.84%

Question Response Choice Count Percent

1. I feel 
emotionally 
drained by my 
studies.

Never 9 75.00%
A few times a 
year or less 27 50.94%
Once a month 
or less 23 51.11%
A few times a 
month 53 55.79%

Once a week 36 55.38%
A few times a 
week 49 51.58%

Every day 22 40.74%

2. I feel used up 
at the end of the 
day at the 

Never 9 64.29%
A few times a 
year or less 24 63.16%
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university.

Once a month 
or less

21 55.26%

A few times a 
month

24 38.10%

Once a week 33 50.00%

A few times a 
week

55 47.01%

Every day 48 57.83%

3. I feel tired 
when I get up in 
the morning and 
have to face 
another day at 
the university.

Never 11 57.89%

A few times a 
year or less

9 34.62%

Once a month 
or less

16 40.00%

A few times a 
month

31 44.93%

Once a week 25 55.56%

A few times a 
week

58 46.03%

Every day 50 53.19%

4. Attending 
classes all day is 
really a strain for 

Never 15 33.33%

A few times a 
year or less

19 44.19%

university.

Once a month 
or less 17 44.74%
A few times a 
month 39 61.90%

Once a week 33 50.00%
A few times a 
week 62 52.99%

Every day 35 42.17%

3. I feel tired 
when I get up in 
the morning and 
have to face 
another day at 
the university.

Never 8 42.11%

A few times a 
year or less

17 65.38%
Once a month 
or less 24 60.00%
A few times a 
month 38 55.07%

Once a week 20 44.44%
A few times a 
week 68 53.97%

Every day

44 46.81%

4. Attending 
classes all day is 
really a strain for 
me.

Never 30 66.67%
A few times a 
year or less 24 55.81%
Once a month 42 59.15%
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me.

Once a month 
or less

29 40.85%

A few times a 
month

36 51.43%

Once a week 37 56.06%

A few times a 
week

42 52.50%

Every day 22 50.00%

5. I can 
effectively solve 
the problems that
arise in my 
studies.

Never 0 0.00%

A few times a 
year or less

4 33.33%

Once a month 
or less

12 66.67%

A few times a 
month

17 43.59%

Once a week 33 50.00%

A few times a 
week

69 47.26%

Every day 65 47.10%

6. I feel burned 
out from my 
studies.

Never 6 42.86%

A few times a 
year or less

21 42.00%

Once a month 
or less

25 44.64%

A few times a 
month

34 44.16%

Once a week 22 37.29%

A few times a 
week

47 52.81%

Every day 45 60.81%

7. I feel I am 
making an 
effective 

Never 6 31.58%

A few times a 
year or less

12 57.14%

or less
A few times a 
month 34 48.57%

Once a week 29 43.94%
A few times a 
week 38 47.50%

Every day 22 50.00%

5. I can 
effectively solve 
the problems that
arise in my 
studies.

Never 0 0.00%
A few times a 
year or less 8 66.67%
Once a month 
or less 6 33.33%
A few times a 
month 22 56.41%
Once a week 33 50.00%
A few times a 
week 77 52.74%

Every day 73 52.90%

6. I feel burned 
out from my 
studies.

Never 8 57.14%
A few times a 
year or less 29 58.00%
Once a month 
or less 31 55.36%
A few times a 
month 43 55.84%

Once a week 37 62.71%
A few times a 
week 42 47.19%

Every day 29 39.19%

7. I feel I am 
making an 
effective 
contribution in 

Never 13 68.42%
A few times a 
year or less 9 42.86%

Once a month 20 43.48%
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contribution in 
class.

Once a month 
or less

26 56.52%

A few times a 
month

28 38.89%

Once a week 32 46.38%

A few times a 
week

52 44.83%

Every day 44 57.89%

8. I have become
less interested in 
my studies since 
my enrollment.

Never 58 42.03%

A few times a 
year or less

37 52.11%

Once a month 
or less

21 42.00%

A few times a 
month

31 48.44%

Once a week 21 56.76%

A few times a 
week

19 54.29%

Every day 13 54.17%

9. I have become
less enthusiastic 
about my studies.

Never 52 44.83%

A few times a 
year or less

42 48.84%

Once a month 
or less

20 47.62%

A few times a 
month

34 44.74%

Once a week 16 53.33%

A few times a 
week

23 54.76%

Every day 13 48.15%

10. In my opinion,
I am a good 
student.

Never 1 25.00%
A few times a 
year or less

5 50.00%

Once a month 10 50.00%

class.

or less
A few times a 
month 44 61.11%

Once a week 37 53.62%
A few times a 
week 64 55.17%
Every day 32 42.11%

8. I have become
less interested in 
my studies since 
my enrollment.

Never 80 57.97%
A few times a 
year or less 34 47.89%
Once a month 
or less 29 58.00%
A few times a 
month 33 51.56%

Once a week 16 43.24%
A few times a 
week 16 45.71%

Every day 11 45.83%

9. I have become
less enthusiastic 
about my studies.

Never 64 55.17%
A few times a 
year or less 44 51.16%
Once a month 
or less 22 52.38%
A few times a 
month 42 55.26%

Once a week 14 46.67%
A few times a 
week 19 45.24%

Every day 14 51.85%
10. In my opinion,
I am a good 
student.

Never 3 75.00%
A few times a 
year or less 5 50.00%
Once a month 
or less

10 50.00%
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or less
A few times a 
month

18 50.00%

Once a week 25 54.35%

A few times a 
week

72 48.65%

Every day 69 44.52%

11. I feel 
exhilarated when 
I accomplish 
something at the 
university.

Never 5 55.56%
A few times a 
year or less

6 37.50%

Once a month 
or less

16 59.26%

A few times a 
month

26 45.61%

Once a week 30 49.18%

A few times a 
week

44 39.64%

Every day 73 52.90%

12. I have 
accomplished 
many worthwhile 
things in my 
studies.

Never 5 33.33%

A few times a 
year or less

22 57.89%

Once a month 
or less

27 45.76%

A few times a 
month

31 43.06%

Once a week 33 51.56%

A few times a 
week

36 42.35%

Every day 46 53.49%

13. I just want to 
get my work done
and not be 
bothered.

Never 6 33.33%
A few times a 
year or less

15 53.57%

Once a month 
or less

14 43.75%

A few times a 
month 18 50.00%

Once a week 21 45.65%
A few times a 
week 76 51.35%
Every day 86 55.48%

11. I feel 
exhilarated when 
I accomplish 
something at the 
university.

Never 4 44.44%
A few times a 
year or less 10 62.50%
Once a month 
or less 11 40.74%
A few times a 
month 31 54.39%

Once a week 31 50.82%
A few times a 
week 67 60.36%

Every day 65 47.10%

12. I have 
accomplished 
many worthwhile 
things in my 
studies.

Never 10 66.67%
A few times a 
year or less 16 42.11%
Once a month 
or less 32 54.24%
A few times a 
month 41 56.94%

Once a week 31 48.44%
A few times a 
week 49 57.65%

Every day 40 46.51%

13. I just want to 
get my work done
and not be 
bothered.

Never 12 66.67%
A few times a 
year or less 13 46.43%
Once a month 
or less 18 56.25%

A few times a 37 55.22%
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A few times a 
month

30 44.78%

Once a week 31 46.97%

A few times a 
week

52 51.49%

Every day 52 48.60%

14. I have 
become more 
cynical about 
whether my 
university work 
contributes 
anything.

Never 35 44.30%
A few times a 
year or less

32 47.06%

Once a month 
or less

25 53.19%

A few times a 
month

29 45.31%

Once a week 19 41.30%

A few times a 
week

35 53.03%

Every day 25 51.02%

15. I doubt the 
significance of 
my studies.

Never 57 44.19%
A few times a 
year or less

28 39.44%

Once a month 
or less

35 55.56%

A few times a 
month

32 64.00%

Once a week 14 40.00%

A few times a 
week

18 46.15%

Every day 16 50.00%

16. While working
at the university, I
feel confident that
I am effective at 
getting things 
done.

Never 7 58.33%

A few times a 
year or less

8 53.33%

Once a month 
or less

22 68.75%

A few times a 35 47.95%

month

Once a week 35 53.03%
A few times a 
week 49 48.51%

Every day 55 51.40%

14. I have 
become more 
cynical about 
whether my 
university work 
contributes 
anything.

Never 44 55.70%
A few times a 
year or less 36 52.94%
Once a month 
or less 22 46.81%
A few times a 
month 35 54.69%

Once a week 27 58.70%
A few times a 
week 31 46.97%

Every day 24 48.98%

15. I doubt the 
significance of 
my studies.

Never 72 55.81%
A few times a 
year or less 43 60.56%
Once a month 
or less 28 44.44%
A few times a 
month 18 36.00%

Once a week 21 60.00%
A few times a 
week 21 53.85%

Every day 16 50.00%
16. While working
at the university, I
feel confident that
I am effective at 
getting things 
done.

Never 5 41.67%
A few times a 
year or less 7 46.67%
Once a month 
or less 10 31.25%
A few times a 
month

38 52.05%
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month

Once a week 36 45.00%

A few times a 
week

49 38.28%

Every day 43 54.43%

Once a week 44 55.00%
A few times a 
week 79 61.72%

Every day 36 45.57%
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 Among the data set from Table 1, we further explored the questions that seem to have a 

large difference in answers between majors and non-majors. The questions’ responses are 

displayed in Figures 1, 2 and 3. 
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Table 2. MBI Scale Points by Major Based on the Three Scales of Burnout

This table describes the mean total MBI score per scale, compared between majors and non-
majors. The standard deviation and P values report the significance of the values in 
comparison to the hypothesis. For Exhaustion and Cynicism, a higher value for the mean 
indicates a higher degree of burnout, while a higher value for professional efficacy indicates
a higher degree of burnout.

Scale
Mean 
(Major)

SD
Mean (Non-
Major)

SD
P-
Value

Exhaustion 4.022 1.50933977 3.9096 1.4685852 .220188

Cynicism 2.905 1.52327833 2.916 1.5087118 .470492

Professional 
Efficacy

5.354 1.382258 5.5644 1.25384215 .051544

Table 2. MBI Scale Points by Major Based on the Three Scales of Burnout

Scale
Mean 
(Major)

SD
Mean (Non-
Major)

SD
P-
Value

Exhaustion 4.022 1.50933977 3.9096 1.4685852 .220188

Cynicism 2.905 1.52327833 2.916 1.5087118 .470492

Professional 
Efficacy

5.354 1.382258 5.5644 1.25384215 .051544

This table describes the mean total MBI score per scale, compared between majors and non-
majors. The standard deviation and P values report the significance of the values in 
comparison to the hypothesis. For Exhaustion and Cynicism, a higher value for the mean 
indicates a higher degree of burnout, while a higher value for professional efficacy indicates
a higher degree of burnout.

I do not 
work

Less than 
5

5-10

10-15

15-20

25-30

30-35

More 
than 35

0 10 20 30 40 50 60 70 80

57

12

20

30

46

23

5

7

75

13

24

48

36

16

4

3

Non-Majors Majors

Choice Count (n)

R
es

po
ns

e

Figure 1. Answers to survey question “Do you work (including paid or unpaid 
internships/research)? If yes, how many hours per week?”
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Figure 2. Answers to survey question “In the last year, have you experienced any of the following? 
Mark all that apply.”
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Figure 3. Answers to survey question “Have these feelings started or worsened since 
beginning college?”



VI. Discussion

The study was successful in gathering a large dataset of responses from both majors and 

non-majors, with 419 completed surveys. Among the data obtained, there is no statistically 

significant difference between the levels of burnout between PSIO majors (“majors”) and non-

PSIO majors (“non-majors”). Based on the analysis of Table 1 and 2, PSIO majors did not report

higher levels of exhaustion (M = 4.022, SD = 1.5) than non-majors (t= 0.7723, p= 0.220188). 

PSIO majors additionally had lower levels of cynicism (M = 2.905, SD = 1.5) than non-majors 

(t= -0.07408, p= 0.470492). Lastly, there was no significant effect for majors on professional 

efficacy (M = 5.35, SD = 1.4) vs non-majors (t= -1.63365, p= 0.051544). The results from the 

MBI test reveal that there is not enough of a significance at p < 0.05 to make the claim that 

Physiology majors experience higher levels of burnout. While the results are statistically 

insignificant, it is also important to note that burnout cannot be “proven” by a definitive score, 

nor is it accurate to say that low scores completely rule out the possibility of students 

experiencing burnout in their academic careers. Surveys and questionnaires tend to have intrinsic

subjective component for many reasons including: (1) there is no way to guarantee that the 

student responses reflected their feelings for past year as a whole rather than that moment in time

where they may have experienced more or less stress or depression than on average; (2) feelings 

and depth of such depend on many internal, psychological cues that can result in an individual 

person having a completely different perception towards an external situation compared to its 

peers even when facing the same life circumstance. Some of the data obtained, however, was 

pretty striking as highlighted in Figures 1-3. For example, Figure 1 demonstrates that non-majors

are more likely to work 15 hours or less per week, but majors are more likely to work more 

hours, from 20 to 35 or more per week. Non-majors are also more likely to not work at all 
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compared to majors (34.35% vs 28.50% respectively). Figure 2 illustrates that PSIO majors were

more likely to feel exhausted not from physical activity than non-majors (87.50% vs 79.45%), 

and more had seriously considered suicide (7.00% vs 4.11%), though both populations fell below

the Health and Wellness Survey campus average for such question (11.1%). Additionally, on 

Figure 2, the data shows that 84.6% of students felt overwhelmed in the past year, compared to 

81.28% of non-majors and topping it off at 89.50% for majors. Figure 3 establishes that more 

PSIO majors report that these the feelings described in this question have significantly started or 

worsened since the start of college compared to non-majors (48.50% vs 35.62% respectively), 

while non-majors more frequently report that none of these feelings have started or worsened 

since the start of college compared to majors (8.22% vs 5.00% respectively). These results give 

us insight into the personal and academic struggles that the students in the university in different 

majors might be facing during their time in college.

VII. Conclusion

In summary, the study provided a snapshot of the students on campus and within the 

Physiology department to garner information about the wellness and burnout status of students at

UArizona and their awareness regarding campus resources to cope with it. Though no direct 

assumptions can be made about whether or not PSIO majors have higher levels of burnout, the 

data shows how much the selected population of students have to handle in terms of work and 

extracurriculars, and how often these students feel burnout. 

When surveying factors associated with burnout, errors such sensitization to burnout can 

happen and cause response bias. The Maslach Burnout Inventory Manual © recommended that 

respondents be unaware that this survey is a burnout measure due to widely varying beliefs about

the affliction (Maslach, Jackson, & Leiter, 1997). In our case, given that this was a university/ 
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department-wide survey, we felt that it was important to let the respondents know why we were 

conducting such assessment in order to increase response rate. Therefore, if a student has a 

preconceived notion of such word or affliction (referring to “burnout”), they may have skewed 

responses towards not showing indications of burnout. Misrepresentations in the data may also 

be found in the selection of classes to administer the survey, as the student samples were random,

but the types of classes were similar in scope. If the study were to be conducted again, a more 

randomized distribution of surveys would be appropriate, but this particular study was limited 

because of the number of MBI survey licenses purchased for reproduction. The majority of the 

classes selected were physiology related, so the students taking those classes were most likely on

a similar academic track (for instance, pre-biomedical sciences) but in different majors. 

Therefore, since the survey questions did not distinguish between types of non-majors, it cannot 

be ruled out that they are not on a similar career trajectory.

In conclusion, though the results of this study were not statistically significant, there are 

still important highlights within the data indicating the general school-related attitudes of 

students in the Physiology Department at UArizona. Moreover, the aforementioned research still 

stands as supporting evidence that it is quite possible that students can experience non career-

related burnout before they even enter the workforce.
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Which, if any, are you familiar with?


