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Abstract
Feelings of burnout in professional students have been associated with additional psychological morbidities and decreased 
academic achievement. Due to the large volume of content that medical students need to learn during gross anatomy courses, 
it is possible that anatomical self-efficacy may be a contributing factor to feelings of burnout. Anatomical self-efficacy is 
defined as a student’s judgment of their ability to execute tasks related to learning anatomy and perform course activities 
(e.g., dissection). First-year medical students were invited to provide basic demographic information at the beginning of the 
semester and to complete the Oldenburg Burnout Inventory-student version (OLBI-SS) and the Anatomical Self-Efficacy 
Instrument (ASEI); at the beginning, middle, and end of the semester, they were enrolled in gross anatomy. Typical descrip-
tive statistics for the demographic information were conducted, as well as, correlational analyses assessing if the information 
had a relationship with either anatomical self-efficacy or burnout. Female students were more burnt out than male students. 
Repeated measures ANOVA revealed that students’ feelings of burnout significantly increased from the beginning of the 
semester to the midpoint and the end of the semester (p < 0.05). Linear regression demonstrated a predictive relationship 
between anatomical self-efficacy and burnout (p < 0.05) at all three measurement points in which lower self-efficacy was 
predictive of increased feelings of burnout.
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Introduction

First-year medical students tend to find themselves in a 
stressful academic environment that leads to a significantly 
lower quality of mental health [1, 2] and burnout [1, 3] as 
compared to the general population of similar age. Some 
studies have found that up to one-in-four of their medical 
student participants are at high risk for burnout [4]. Burn-
out is a psychological syndrome that is characterized by 
increased emotional exhaustion, depersonalization, and 
decreased personal accomplishment in individuals who work 
with people in some capacity [5]. Burnout is a serious prob-
lem for all health professionals at every stage of their career 

[3, 6–8]. Burnout is a major issue for medical professionals 
as it is associated with other psychological disorders such as 
higher perceived stress, anxiety, depression, and unhealthy 
alcohol consumption [1, 3, 7–10]. The most troubling of 
these psychological comorbidities is suicidal ideation [1, 3, 
7–9]. Dyrbye et al. [1] found that 11.2% of surveyed medical 
students, double the national average for the same age group, 
had considered suicide in the past year. These findings were 
strongly correlated with feelings of burnout, and students 
who met the criteria for burnout were two to three times 
more likely to have suicidal ideation [1]. Burnout may also 
threaten the integrity of the medical field. Dyrbye et al. [11] 
found that students who met the criteria of burnout were 
significantly more likely to omit patient examination find-
ings or cheat on tests.

Several factors can affect stress and burnout in medical 
students, including but not limited to course load, moving 
away from home, incurring more student loan debt, or hav-
ing stressful/negative interpersonal relationships with either 
peers, romantic partners, or instructors [2, 3, 12]. Many 
medical students are confronted with some combination, if 
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not all of these factors simultaneously upon matriculating 
medical school. Another potential risk factor for individuals’ 
burnout is their gender. Some studies have found disparities 
between the relationship of burnout and gender [6, 13, 14], 
though there are mixed findings as to which gender is at 
higher risk, while other studies found no such association [4, 
7]. Another contributor to burnout is the level of mistreat-
ment students experience during their clinical years. Cook 
et al. found that 83% of the surveyed medical students had at 
least one experience of mistreatment by a faculty member or 
a resident, while 10.7% and 12.6% of students experienced 
recurring mistreatment by the faculty and residents, respec-
tively [15]. Their study found that 34.1% of the surveyed 
students met the criteria for burnout and were significantly 
more likely to be burnt out if they experienced mistreatment.

While mistreatment in clinical training may contribute 
to burnout, students can still exhibit burnout in their pre-
clinical education [4, 7]. A study investigating individuals 
at different points in their medical career found that early-
career physicians (those with less than 5 years of practice) 
were less burnt out than residents and medical students [3]. 
This supports the claim that burnout begins early in an indi-
vidual’s medical education and continues into residency 
[3, 16–18]. A suggested stressor in the preclinical phase of 
medical education that contributes to burnout is anatomy 
dissection/course work [3], and significant associations have 
been found between medical students’ reported feelings of 
stress about dissection and meeting the criteria for psycho-
logical morbidity on the General Health Questionnaire [2].

When considering how gross anatomy coursework may 
impact feelings of stress and burnout, it is important to con-
sider anatomical self-efficacy. Self-efficacy, in general, refers 
to an individual’s judgments of their own ability to carry 
out a particular task [19], and it is well established that self-
efficacy is positively correlated with academic success [20, 
21]. Low self-efficacy has been shown to be associated with 
decreased motivation and increased anxiety [20], both of 
which are seen in burnout. A recent study demonstrated that 
the link between self-efficacy and academic achievement is 
quite important in medical students and that it is important 
to promote students’ self-efficacy in medical school [22]. 
Self-efficacy has been examined in a more general context 
of academic performance in higher education, but it can be 
assessed in a context-specific manner.

Anatomical self-efficacy, specifically, is defined as a stu-
dent’s judgment of their ability to execute anatomical tasks 
and is a validated predictor of student academic performance 
in medical school [23]. Burgoon [24] developed and vali-
dated an instrument to measure anatomical self-efficacy of 
students enrolled in medical gross anatomy, and it was found 
that anatomical self-efficacy was predictive of examination 
scores in the course. Additionally, female students tended 
to have significantly lower levels of anatomical self-efficacy 

than their male peers [24]. This puts female students at risk 
of lower academic performance and may increase their like-
lihood of feeling academic burnout. When addressing the 
relationship between self-efficacy and burnout, one study 
found that surgical trainees within the highest quartile of 
burnout had a significant decrease in their self-efficacy [9]. 
Considering these trends, it is possible that self-efficacy, as 
it pertains to gross anatomy, may affect students’ feelings 
of burnout, or vice versa, students’ feelings of burnout may 
affect their anatomical self-efficacy.

Study Aims

This study aimed to ascertain if there is a relationship 
between first-year medical students’ anatomical self-efficacy 
and feelings of burnout. Specifically, this study measured 
students’ feelings of burnout and anatomical self-efficacy 
at the beginning, middle, and end of the semester in which 
they were enrolled in gross anatomy, tracking changes in 
each over the course of the semester in addition to examining 
associations between anatomical self-efficacy and burnout.

Methods

Context

The University of Mississippi Medical Center (UMMC) is 
a large academic health center that focuses on educating 
future health care providers across multiple disciplines. The 
UMMC School of Medicine is Mississippi’s only allopathic 
medical program and only admits state residents. The cur-
riculum follows a traditional structure of 2 years of basic 
science education followed by 2 years of clinical clerkships. 
At the time of this study, first-year medical students were in 
their first semester of medical school and enrolled in His-
tology and Cell Biology, Biochemistry, Introduction to the 
Medical Profession, and Gross and Developmental Anatomy.

Gross and Developmental Anatomy was taught as a stand-
alone course throughout the entirety of the fall semester. The 
course consisted of lectures, laboratory sessions, and self-
study modules (SSMs). Laboratory sessions were mandatory 
for students to attend and consisted of 3-h long cadaveric 
dissections. Anatomy faculty and two graduate assistant 
teachers were available during these sessions to answer 
questions and help with dissections when necessary. SSMs 
were utilized by students at their own pace and specifically 
covered the embryology component of the course. SSMs 
were comprised of PowerPoint presentations that covered 
the developmental principles from gametogenesis to birth, 
clinical considerations, and provided practice examination 
questions.
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The course was divided into four blocks: back and upper 
limb, thorax and abdomen, pelvis and lower limb, and 
finally, head and neck. At the end of each block, students 
took a 100-question multiple-choice examination consisting 
of roughly sixty-five gross anatomy and thirty-five embryol-
ogy questions, as well as a fifty-seven free-response question 
laboratory practical examination. In addition to the examina-
tions, students were assessed with four radiology quizzes, 
four ultrasound quizzes, fourteen embryology quizzes, and 
eight oral lab quizzes that were dispersed throughout the 
semester.

Instruments

Two instruments were used in this study, OLBI-SS and the 
ASEI. There are several existing measures for assessing 
burnout, and the choice to use the OLBI-SS was multifac-
eted. The original OLBI is a validated instrument for meas-
uring burnout that measures two subscales that contribute 
to an individual’s feelings of burnout: exhaustion and disen-
gagement [25, 26]. Additionally, it is well suited to measure 
both physical and cognitive aspects of exhaustion [25], and 
it has undergone revisions to assess burnout in students, the 
OLBI-SS [27, 28]. The OLBI-SS uses both positively and 
negatively worded questions, which more accurately meas-
ures these traits being assessed, and it forces students to pay 
closer attention to how they are answering their questions, 
increasing reliability [25]. The OLBI-SS can be used to 
measure either burnout or disengagement. When assessing 
burnout, positively worded items should be reverse coded; 
and when assessing disengagement, negatively worded items 
should be reverse coded [25]. Additionally, Janko and Smeds 
[9] set a precedent of using the OLBI when investigating 
potential relationships between burnout and self-efficacy in 
medical trainees. The ASEI is a validated instrument for 
measuring anatomical self-efficacy [24]. Both, the OLBI-
SS and ASEI include Likert-type scale items consisting of 
sixteen questions each. The OLBI-SS items include four 
possible response choices, in which 1 is strongly agree, and 
4 is strongly disagree. The ASEI items include five possible 
response choices, in which 1 is not at all confident, and 5 is 
totally confident.

Questionnaire Administration

First-year medical students at UMMC (n = 172) were invited 
to participate in the present study before their first lecture on 
Gross and Developmental Anatomy in the 2019 fall semes-
ter. They were provided a packet containing an informational 
letter, demographic information survey, OLBI-SS and the 
ASEI. The demographic questionnaire collected information 
regarding each student’s race/ethnicity, sex, gender identity, 
sexual orientation, age, marital status, undergraduate major, 

undergraduate grade point average (GPA), and highest-level 
degree previously earned. To capture any changes in their 
feelings of burnout and/or anatomical self-efficacy through-
out the semester, the OLBI-SS and ASEI were given to stu-
dents again at the halfway point and end of the course.

In order to maintain student anonymity, but still allow 
for tracking of individual participant responses throughout 
the semester, each student created a unique ID code using 
the prompt provided in the questionnaire packet. A sample 
ID was provided in the instructions to further clarify the ID 
structure. This prompt generated unique ID codes for each 
student and was provided at all three measurement points, 
so participants did not have to remember the ID code from 
measurement to measurement.

Statistical Analyses

Prior to analyses, responses to the eight positively worded 
questions on the OLBI-SS were reverse coded. This is 
done to accurately assess feelings of burnout [25], as well 
as adapting each item to have a similar directionality [29]. 
Doing so produces responses in which lower scores repre-
sent elevated feelings of exhaustion and disengagement. An 
individual’s overall score on the OLBI-SS is discussed as a 
sum of the responses on the questionnaire, with a maximum 
score of 64. Additionally, lower sums on the OLBI-SS are 
interpreted as elevated feelings of burnout as they represent 
lowered levels of “vigor” and “dedication” [25]. If a student 
failed to answer a question on the ASEI but responded to 
at least twelve of the sixteen items, the omitted response(s) 
was filled in with the mean of their other responses. This is 
in line with the procedure used by Burgoon [24]. An indi-
vidual’s ASEI overall score is discussed as a mean of all 
responses on the questionnaire.

Basic descriptive statistics of demographic informa-
tion were conducted at the first measurement point. Basic 
descriptive statistics were also conducted for the academic 
information collected at the first measurement point. Due to 
the large numbers of undergraduate majors listed, similar 
majors were grouped and relabeled. One example includes 
“biology, biological science, and biomedical science,” 
which were grouped under “Biological Sciences.” Similarly, 
responses of “biomedical engineering, biological engineer-
ing, and biology engineering” were grouped under “Bio-
medical Engineering.”

Descriptive statistics and correlations between burnout 
and anatomical self-efficacy were examined at each of the 
three measurement points. Repeated measures ANOVAs 
were conducted to determine any changes in feelings of 
overall burnout, the OLBI-SS subscales of exhaustion and 
disengagement, and anatomical self-efficacy over the dura-
tion of the semester. Repeated measures ANOVAs were con-
ducted on individual ASEI items to determine any changes 
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in self-efficacy for specific anatomical tasks. Linear regres-
sions were conducted to assess the predictive relationship 
between feelings of burnout and anatomical self-efficacy.

Students were excluded from the analyses if they did 
not respond to all three measurement points, were unable 
to correctly recreate their ID code at a measurement point, 
did not complete both instruments, and/or did not answer at 
least twelve of the sixteen items on the ASEI at a particu-
lar measurement point. Additionally, correlational statistics 
were used to determine if any demographic variables of the 
students were related to feelings of burnout or anatomi-
cal self-efficacy at any measurement point. All statistical 
analyses were completed using SPSS version 27 (IBM Inc., 
Armonk, NY) and set to a significance level of α = 0.05.

Results

Demographic and Academic Information

Of the 172 first-year medical students, 87 (50.6%) com-
pleted the questionnaires at all three measurement points. 
Table 1 displays the results of the demographic informa-
tion. Additionally, the mean age of the respondents was 23.2 
(SD = 2.126) years, with a maximum of 35 and a minimum 
of 21. The participants had a mean MCAT score of 503.83 
(SD = 4.854), with a maximum of 514 and a minimum of 
492. Students were asked to report biological sex, as well as 
gender identity. There were no differences between sex and 
gender reported, so to simplify the results, only statistics 
regarding sex will be described.

Burnout and Anatomical Self‑efficacy

When examining the 87 students who could be followed 
through the duration of the study, mean burnout scores 
were 41.16, 38.55, and 38.29 at the beginning, middle, 
and end of the semester, respectively. Repeated measures 
ANOVA assessing these changes in mean burnout scores 
throughout the semester revealed statistically significant dif-
ferences between the mean burnout score at the early and 
mid-measurement points (p < 0.001), as well as the early and 
late measurement points (p < 0.001) (Fig. 1). The means for 
individual OLBI-SS items, as well as the disengagement and 
exhaustion subscales mean scores, are displayed in Table 2. 
For both subscales, repeated measures ANOVAs revealed 
statistically significant changes between the beginning of the 
course and the two follow-up measurement points (p < 0.05). 
At the early semester measurement, male students reported 
lower feelings of burnout (M = 42.77, SE = 0.85) than female 
students (M = 39.59, SE = 0.96), with a mean difference of 
3.18, t(85) =  −2.475, 95% CI [−5.73, − 0.65], p = 0.015, and 
again, at the late semester measurement point, male students 
reported lower feelings of burnout (M = 39.79, SE = 0.96) 
than female students (M = 36.82, SE = 1.06) with a mean 
difference of 2.97, t(85) =  − 2.067, 95% CI [− 5.83, − 0.11], 
p = 0.042. Additionally, at the late semester measurement, 
there was a significant relationship between marital status 
and burnout, with married students having lower levels of 
burnout than their single peers F (2, 84) = 3.15, p = 0.048, 
ω = 0.22.

The mean scores for anatomical self-efficacy at the early, 
mid, and late measurements were 3.38, 3.39, and 3.44, 
respectively (Fig. 2). Repeated measures ANOVAs did not 
show any significant differences in mean anatomical self-
efficacy scores between any measurement points. No demo-
graphic nor academic variables collected had a statistically 
significant relationship with any anatomical self-efficacy 
scores. Additional repeated measures ANOVAs found that 
certain items on the ASEI changed significantly. The find-
ings for each ASEI item are displayed in Table 3.

Linear regression revealed a significant predictive rela-
tionship between mean burnout and anatomical self-efficacy 
scores at all three measurements (p < 0.001) as displayed in 
Fig. 3.

Discussion

One of the study aims was to determine if students’ feelings 
of burnout changed throughout the semester in which they 
are enrolled in gross anatomy. Repeated measures ANOVAs 
revealed that first-year medical students at UMMC experi-
enced significant changes in their feelings of burnout from 
the beginning of their gross anatomy course and the middle 

Table 1  First-year medical student demographic information

N %

Sex
 Female 44 50.6
 Male 43 49.4

Race/ethnicity
 Asian 7 8.0
 African American/Black 6 6.9
 Caucasian/White 71 81.6
 Two or more races 3 3.4

Sexual orientation
 Heterosexual/straight 71 81.6
 Gay/lesbian 1 1.1
 Bisexual 2 2.3

Marital status
 Single 84 80.5
 Married 16 18.4
 Divorced 1 1.1
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of the course, as well as the beginning and end of the course. 
The reported sums on the OLBI-SS decreased, correspond-
ing to overall increased feelings of burnout. Their feelings 
of burnout did not significantly change between the middle 

of the course and the end of the course. A similar pattern 
was observed when looking specifically at the subscales of 
exhaustion and disengagement, where there was no signifi-
cant change in either subscale between the middle and end 

Fig. 1  Changes in overall 
mean OLBI-SS scores from 
the beginning, middle, and end 
of the course for students who 
completed the questionnaires at 
all three measurement points. 
Repeated measures ANOVAs 
determined statistical changes 
between the beginning and 
middle measurement point, as 
well as the beginning and end 
measurement point
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Table 2  Means of each OLBI-SS item and for the disengagement 
and exhaustion subscales from the beginning, middle, and end of the 
course. The disengagement score is a mean of items 1–8, while the 
exhaustion score is a mean of items 9–16. Repeated measures ANO-

VAs determined significant changes in subscale means. The items in 
the OLBI-SS were adapted by Reis et al. [28] based on the original 
OLBI by Demerouti et al. [26]

* Significant change (p < 0.05) from the beginning of the course

OLBI-SS item Beginning of 
the course

Middle of the 
course

End of the course

1. I always find new and interesting aspects in my studies 3.264 3.080 3.011
2. It happens more and more often that I talk about my studies in a negative way 2.713 2.402 2.460
3. Lately, I tend to think less about my academic tasks and do them almost mechanically 2.609 2.253 2.172
4. I find my studies to be a positive challenge 3.153 2.908 2.897
5. Over time, one can become disconnected from this type of study 2.126 2.034 1.953
6. Sometimes, I feel sickened by my studies 2.494 2.414 2.581
7. This is the only field of study that I can imagine myself doing 3.092 3.011 3.023
8. I feel more and more engaged in my studies 3.118 2.732 2.655
Disengagement subscale 2.817 2.604* 2.595*
9. There are days when I feel tired before I arrive in class or start studying 1.546 1.506 1.430
10. After a class or after studying, I tend to need more time than in the past in order to relax 

and feel better
2.310 2.023 2.046

11. I can tolerate the pressure of my studies very well 2.908 2.862 2.908
12. While studying, I often feel emotionally drained 2.356 2.241 2.230
13. After a class or after studying, I have enough energy for my leisure activities 2.368 2.322 2.299
14. After a class or after studying, I usually feel worn out and weary 1.977 1.931 1.874
15. I can usually manage my study-related workload well 2.908 2.788 2.828
16. When I study, I usually feel energized 2.402 2.138 1.989
Exhaustion subscale 2.349 2.224* 2.200*
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of the course. This plateau of exhaustion and disengagement 
(and overall burnout) could be the result of students adjust-
ing to the demands of medical school. Including qualitative 

assessment in future studies may be useful for explaining 
why these student burnout plateaus occurred toward the end 
of the semester.

At the beginning and end of the course, male students 
reported significantly lower feelings of burnout than 
female students. These findings align with the results of 
a study by Altannir et al. [13], which found that female 
students experienced significantly lower feelings of per-
sonal accomplishment and increased feelings of burnout 
compared to their male counterparts. In contrast, Cecil 
et al. [6] and Ilic et al. [14] found that male students were 
at higher risk of burnout, and other studies have found no 
gender disparities for increased risk of burnout [4, 7, 9]. 
One explanation for the inconsistent findings within the 
literature may come down to culture. Altannir et al. [13] 
attribute the culture and religion of their students to be a 
major contributor to their student’s feelings of burnout. 
Cecil et al. [6] suggest that male students may be more 
susceptible to depersonalization to explain their find-
ings that male students are at higher risk of burnout. The 
mixed findings suggest that additional contextual factors 
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Fig. 2  Changes in overall mean ASEI scores from the beginning, 
middle, and end of the course. Repeated measures ANOVAs found no 
statistical changes between any measurement points

Table 3  Means of each ASEI item for the beginning, middle, and end of the course for students who completed the questionnaires at all three 
measurement points. Repeated measures ANOVAs determined any changes in item means. ASEI items developed by Burgoon et al. [23]

–Represents the lowest three means at each time point
 +Represents the highest three means at each time point
*Significant change (p < 0.05) from the beginning of the course; **Significant change (p < 0.05) from the middle of the course

Anatomical self-efficacy instrument item Beginning  
of the 
course

Middle of the course End of the course

1. I am confident that I can make the proper cuts in the cadaver as outlined in the lab 
manual

3.161 3.540* 3.494*

2. I am confident that I can successfully answer questions from the professors during 
dissection laboratories

2.989– 2.793– 2.839–

3. I am confident that I can use dissection tools 3.483 3.966 + * 4.115 + *
4. I am confident that I can successfully complete the dissections 3.384 + 3.725 + * 3.677 + *
5. I am confident that I can correctly pronounce anatomical terms 3.253 + 3.437 + 3.598 + *
6. I am confident that I can learn anatomical relationships (i.e., how one item relates to 

another in position in the body)
3.782 3.747 3.839

7. I am confident that I can learn anatomical terms and definitions 3.839 3.862 3.954
8. I am confident that I can perform successfully on the anatomy course written exams 3.471 3.172 * 3.414**
9. I am confident that I can perform successfully on the anatomy course lab practical 

exams
3.253 3.218 3.057–

10. I am confident that I will be able to retain and recall anatomical knowledge for use 
in a clinical setting

3.655 3.264* 3.161*

11. I am confident that I can actively participate in an anatomical discussion with the 
professors in the dissection laboratories

3.230 3.172 3.184

12. I am confident that I can locate anatomical structures in the human cadaver 3.333 3.540 3.494
13. I am confident that I can identify anatomical abnormalities in the human cadaver 3.011– 2.851– 2.954–
14. I am confident that I can describe anatomical structures to a nonmedical person 3.425 3.506 3.506
15. I am confident that I can successfully answer anatomical-based questions during 

clinical rotations
3.138– 3.000– 3.161

16. I am confident that I can learn the anatomical content of this anatomy course 3.747 + 3.448* 3.552
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are important in influencing the correlation between sex 
and burnout.

An interesting finding is that at the end of the semester 
married students had significantly lower feelings of burn-
out compared to their single peers. One explanation for this 
could be the additional support system that one can find in 
their spouse. When comparing the mental health of mar-
ried and unmarried individuals, the social support system 
of unmarried people is less able to protect them the same 
way as married individuals [30]. It appears that marriage 
is not only an additional support system, but it is unique 
and difficult to recreate with other social support systems. 
However, the quality of the marriage does play a key role in 
this protective effect [30]. A review by Kiecolt-Glaser and 
Newton [31] highlights how the quality of a marriage, spe-
cifically, is important for improving a person’s quality of life, 
as they found marital happiness to be the strongest contribu-
tor to global happiness and health benefits. This seems to be 
a protective factor not only for burnout but comorbidities 
associated with a burnout like suicidal ideation and depres-
sion. Dyrbye et al. [3] reported that medical students and 
professionals who are married were less likely to have recent 
suicidal ideation. Male residents and early career physicians 
who were married were also less likely to have symptoms 
of depression [3].

Another aim of this study was to determine if students’ 
feelings of anatomical self-efficacy changed throughout 
the semester in which they were enrolled in gross anatomy. 

The analysis showed that it did not change in a statistically 
significant manner. While their overall scores on the ASEI 
gradually increased, this does not tell the whole story. Item 
breakdown of the ASEI found that students felt significantly 
more confident in their abilities to follow the lab manual, use 
dissection tools, complete dissections, and pronounce ana-
tomical terminology. This is consistent with what research-
ers expect of students who have repeated participation/
exposure to a task, as persistence is a contributing factor 
to self-efficacy [19]. Burgoon et al. [23] comment on how 
students who more actively participate in dissection acquire 
more proficiency in these skills and gain more information 
about anatomical relationships. This study did not assess the 
extent to which students participated in dissection; however, 
students had numerous opportunities to participate in dis-
section by the end of the semester. This repeated exposure 
and participation in dissection is a logical explanation for 
the increased feelings of self-efficacy for these tasks. It also 
points to the importance of engaging students in labora-
tory activities for them to actually reap the benefits of said 
activities.

Item analysis of the ASEI also showed that students felt 
significantly less confident in their abilities to retain and 
recall anatomical knowledge for use in clinical settings 
(item 15). This is concerning since medical students are 
expected to have a strong understanding of anatomy in their 
clinical years and residencies. Previous research found that 
the majority of residency program directors felt that their 
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Fig. 3  The relationship between burnout and anatomical self-efficacy 
at the beginning, middle, and end of the semester. Linear regression 
at all three measurements demonstrates a significant, negative rela-
tionship between anatomical self-efficacy and burnout (p < 0.001). 
Lower scores on the OLBI-SS represent higher levels of burnout, 

while lower scores on the ASEI represent lower feelings of anatomi-
cal self-efficacy. R2 values reveal that 14.25%, 24.21%, and 25.91% of 
the variation in the scores are caused by each other at the first, mid-
dle, and end measurement points, respectively
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residents were not adequately prepared in particular anatom-
ical areas [32]. More specifically, 41% of residency program 
directors felt that their residents were underprepared in “gen-
eral anatomical knowledge” and 18.1% of program directors 
felt that their residents were either poorly or very poorly 
prepared in their anatomical knowledge upon entering resi-
dency [32]. Students in the present study only felt “fairly 
confident” that they would be able to answer anatomy-based 
questions in their clinical rotations. This should be of great 
importance to anatomy educators. It is the duty of medical 
anatomy educators to not only convey anatomical knowledge 
to their students but to prepare them to use the knowledge 
gained in a clinical setting.

Additionally, medical students consistently scored the 
lowest on their confidence in their ability to successfully 
answer questions during dissection laboratories. While not 
statistically significant, it is still useful for instructors to see 
that their confidence rating was lower at the end of the course 
than it was at the beginning. Students may feel they do not 
have the time to think about the anatomy while they are 
dissecting and just want to complete their tasks. This would 
explain their feelings of not being able to answer questions 
in laboratory sessions. Anecdotal experiences from working 
with medical students support this claim; however, further 
investigation would be beneficial to confirm this proposal. 
Anatomy instructors can tackle the issues of students feeling 
little confidence in their ability to use anatomical knowl-
edge in a clinical setting and in their ability to answer ques-
tions in the dissection lab through intentional course design. 
For example, Lazarus et al. [33] incorporated anatomically 
adapted versions of a clinical Situation, Background, Assess-
ment, and Recommendation (SBAR) handoff oral report in 
their medical gross anatomy dissection lab. Students felt that 
the SBARs were useful and promoted deeper learning of 
anatomy [33]. This link suggests that incorporating adapted 
clinical reporting improves students’ ability to use anatomy 
knowledge in a clinical setting [33]. Anatomy laboratories 
are well suited to implementing such activities to enhance 
the learning experience.

At the end of the course, one of the least confident tasks 
students reported was in their ability to be successful on 
laboratory practical examinations. This could be explained 
by a variety of factors, such as the fact that the final exami-
nation is on head and neck anatomy, often regarded as one 
of the more difficult body regions. It is also possible that 
students do not feel that the course content is adequately 
preparing them for the laboratory practical examinations. 
A factor felt by faculty and students at this point in the 
semester is increased fatigue, as the fall semester is quite 
intense. Additionally, at the end of the course, students were 
not only studying for the final gross anatomy block exami-
nation but were also studying for a comprehensive NBME 

Biochemistry board examination, a histology lecture and 
laboratory examination, and a comprehensive NBME Gross 
Anatomy and Embryology board examination.

Another potential factor affecting student burnout and 
anatomical self-efficacy is the frequent exposure to cadaveric 
tissue and body donors. Gross anatomy may be a student’s 
first experience with death and the emotional toll of navigat-
ing the topic of dying, and entering a dissection room can 
be challenging for some students [34]. Allison et al. [35] 
found that medical students with increased fear of death had 
significantly lower performance on gross anatomy laboratory 
practical examinations. The authors speculate that students 
with increased fear of death may avoid active participation 
in class or avoid spending time studying in the gross anat-
omy lab outside of scheduled class sessions. Students who 
avoid participation in the dissection lab due to increased 
fear of death may subsequently have lower anatomical self-
efficacy than students with a lower fear of death. Students 
with increased fear of death compared to their peers may be 
at a higher risk of burnout due to consistent exposure to an 
environment that they find unwelcoming. While this link 
was not directly investigated, this explanation seems likely 
given that the participants from Allison et al. [35] were the 
same as the participants in the current study. Future research 
could investigate both of these lines of inquiry to establish 
if there is a link between fear of death and anatomical self-
efficacy or burnout.

The final aim, and one of most interest, of this study was 
to establish if there is an association between anatomical 
self-efficacy and burnout, and linear regression revealed 
that a predictive, negative relationship exists. As feelings of 
burnout increased (OLBI-SS score decreased), feelings of 
anatomical self-efficacy decreased, and this relationship was 
present at all measurement points. This relationship is similar 
to the findings of Janko and Smeds [9] that surgical residents 
with the most burnout had the lowest levels of self-efficacy. 
Koeske and Koeske [36] suggest interventions to moderate 
an individual’s self-efficacy may improve one’s feelings of 
burnout. In examining this relationship between anatomi-
cal self-efficacy and burnout, it was a bit unexpected to find 
some demographic variables had statistically significant 
associations with burnout but not anatomical self-efficacy. It 
is possible there are other context-specific factors that were 
not examined that explain the lack of correlations between 
demographic variables and anatomical self-efficacy.

Limitations

There are some limitations of the current study that future 
research could improve upon. One limitation is the rela-
tively small sample size of 87. Despite a response rate of 
50.6%, this study only collected data from one medical class 
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at one medical institution. Expanding to multiple institu-
tions would provide a larger, more diverse pool of partici-
pants with different experiences that may or may not affect 
their anatomical self-efficacy and/or burnout, and results 
would be more generalizable to US medical students. No 
incentives were offered to students, and including partici-
pant incentives in the future could also bolster response 
rates. Questionnaires were distributed to students during 
mandatory clinical-correlation lectures in an effort to maxi-
mize the response rate. Additional plans for longitudinal 
analysis at the institution in the present study were dis-
rupted due to the COVID-19 pandemic. Initially, the study 
aimed to also collect data from the first-year medical stu-
dents entering medical school in 2020. In an effort to teach 
in a socially distant manner, the Gross and Developmental 
Anatomy course structure was altered significantly. Sub-
stantial alterations to the ASEI would have been necessary, 
and comparisons between cohorts would not be reasonable. 
Future research investigating burnout may also desire to use 
a mixed-methods design to include qualitative data, like that 
of Song [18]. Qualitative data provides a level of richness 
that cannot be obtained with solely qualitative data [37, 
38] and could provide further insight into the experiences 
that affect students’ feelings of anatomical self-efficacy and 
burnout.

Conclusions

Given the current study’s findings and past research, it seems 
reasonable to suggest that a student’s anatomical self-efficacy 
is one of the contributors to their feelings of academic burn-
out. Educators should consider engaging students in a way that 
increases their feelings of anatomical self-efficacy, particularly 
with answering faculty questions during laboratory settings and 
applying anatomical knowledge to clinical settings. For exam-
ple, instructors could take a scaffolding approach by which 
instructors initially model the thought process for answering 
such questions and applying foundational anatomical knowl-
edge, then gradually asking the students to do the same with 
increasing independence (i.e., less guidance from instructors) 
as the course proceeds. Such tasks are asking students to reach 
higher levels of thinking by applying the knowledge they have 
learned, which is difficult to do early in the course and par-
ticularly in the first semester of medical school. A scaffolded 
approach would provide students with more guidance and feed-
back to hone their skills, increase their confidence and learning 
of skills and content in anatomy. Self-efficacy can also be pro-
moted, generally or in anatomy, through shaping a classroom 
environment that helps students attribute their success or failure 
to effort instead of innate ability. Anatomy educators can pro-
vide opportunities and feedback in the laboratory setting with 
the aim of boosting students’ beliefs that they can successfully 

carry out laboratory-related tasks. Future studies to determine if 
implementing sessions designed to improve student anatomical 
self-efficacy is effective in reducing feelings of burnout would 
be beneficial to anatomy educators and medical educators more 
broadly.
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