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Abstract 

Anesthesiology stands out as one of the rapidly growing and highly competitive medical specialties, necessitating students to 

cultivate an interest in anesthesia early and prepare extensively for clinical electives. Pre-clinical electives that introduce students 

to anesthesia and ready them for clinical settings in the early stages of their academic journey may confer benefits and enhance 

their competitiveness as residency applicants. This study implemented an eight-week pre-clinical elective titled "The History of 

Anesthesia" for first- and second-year students at Baylor College of Medicine. Eighty-eight students participated in the elective, 

with thirteen completing both pre-course and post-course surveys. The survey, consisting of thirteen questions related to 

anesthesia interest and relevant clinical knowledge, was analyzed, and statistical significance was calculated. The survey results 

demonstrated significantly elevated levels of self-assessed knowledge in the post-course survey compared to the pre-course 

survey (p < .05). Notably, topics considered more clinically relevant, such as modern anesthetic techniques, regional anesthesia, 

and obstetric anesthesia, exhibited significantly higher average survey results in the post-course compared to the pre-course 

results. The implementation of pre-clinical electives focusing on success in clinical settings appears beneficial for students 

aspiring to apply to an anesthesiology residency. Institutions should consider exposing students to anesthetic topics earlier in 

their academic journey to adequately prepare them for the competitive residency application process. 
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1. Introduction 

Anesthesiology is rapidly becoming one of the most com-

petitive specialties for medical students. Recent data from the 

2023 application cycle reveals a significant surge in interest, 

with 5,353 candidates vying for 2,060 residency positions, 

leaving only 9 spots unfilled [1]. This competitiveness, 

heightened after the COVID-19 pandemic, is not a new trend 

but a continuation of growing interest observed between 2016 

and 2019, reflected in a 26% increase in anesthesia applicants, 

placing it alongside sought-after specialties like dermatology 

[2].
 

Given this intensifying competition, early exposure to an-

esthesiology in medical students' academic careers is crucial. 

Unfortunately, many U.S. medical schools neglect pre-clinical 

anesthesiology exposure, with only 50% of surveyed pro-

grams engaging with students in their pre-clinical years [3]. 

This gap hinders students from acquiring early exposure to 
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anesthesiology topics which may be necessary for excelling in 

their second- or third-year clinical electives. These clinicals 

electives, especially in the context of Step 1 clinical 

knowledge exam, becoming pass/fail, have become more 

dependent on, and have placed more emphasis on clinical 

performance [4-6].
 

Despite the evident need for early exposure, a substantial 

discrepancy persists in pre-clinical anesthesia education [7, 8]. 

Recognizing the need for early pre-clinical exposure, this 

study aims to evaluate the effectiveness of a pre-clinical his-

tory of anesthesiology elective at Baylor College of Medicine 

(BCM) in impacting first and second-year students’ interest 

and competency in the field of anesthesiology. By providing 

students with practical knowledge early on, this elective seeks 

to empower them to make informed decisions about anesthe-

siology, enhancing their readiness for clinical electives and 

strengthening their residency applications. 

2. Methods 

A 0.5-credit anesthesia elective, titled "The History of 

Anesthesia" (MEMED 642), was established at Baylor Col-

lege of Medicine and offered to 1st and 2nd-year pre-clinical 

medical students during the fall semester of 2023. The course 

adopted a pass-fail grading system to create a low-risk envi-

ronment for learning and to encourage maximum student 

engagement. The choice of the history of anesthesia as the 

course's theme aimed to introduce the rich historical context 

of early anesthetic techniques, capturing the interest of pre-

clinical students and increasing their exposure to the field of 

anesthesiology. Moreover, the history of anesthesia encom-

passed broader humanities-oriented topics, fostering partici-

pation from students interested in non-anesthesia specialties 

such as medicine and surgery. 

This eight-week course comprised one 1-hour Zoom lecture 

per week, featuring topics ranging from the origins of anes-

thesia to contemporary practices. The lectures were conducted 

by board-certified anesthesiology attendings at Baylor Col-

lege of Medicine and covered areas including early anesthetic 

methods, modern-day anesthetic delivery, obstetric anesthe-

siology, and ethics. The complete class schedule and lecture 

objectives can be found in Table 1. 

The elective is supported by one anesthesiology faculty 

member and three medical students who share logistical re-

sponsibilities. 

Table 1. The lectures offered during the elective and their descriptions. 

1.1 Session 1: Introduction to 

Anesthesia History 

This session provided an introduction to the history of anesthesia. We explored the origins of anesthesia, 

the early understanding of pain management, and the challenges faced by surgeons before the advent of 

anesthesia. We also discussed the pioneering individuals who contributed to the development of anes-

thesia. 

1.2 Session 2: Early Anesthesia 

Techniques and Agents 

We examined the use of herbal remedies, narcotics, and alcohol as anesthetics. We explored the chal-

lenges and limitations of these early methods and discussed their impact on the development of modern 

anesthesia. 

1.3 Session 3: Discovering Ether 

and Nitrous Oxide 

This session focused on the discovery and introduction of ether and nitrous oxide as major break-

throughs in anesthesia. We explored the experiments of William T.G. Morton, Crawford Long, and 

Horace Wells, and their contributions to the use of inhalation anesthesia. We also discussed the wide-

spread adoption of ether and nitrous oxide in surgical practice. 

1.4 Session 4: Anesthesia during 

Wartime 

This session evaluated the role of anesthesia during times of war. We looked at the challenges faced by 

military physicians in providing anesthesia on the battlefield, advancements in trauma anesthesia, and 

the impact of war on the development of anesthesia techniques and practices. 

1.5 Session 5: Anesthesia in the 

Modern Era and Beyond 

We discussed the development of intravenous anesthetics, the introduction of new inhalation agents, and 

the evolution of monitoring techniques. Additionally, we analyzed emerging trends in anesthesia, such 

as the use of simulation and technology, and discussed the future directions of the field. 

1.6 Session 6: Regional Anes-

thesia and Local Anesthetics 

In this session, we wanted to have an introduction to regional anesthesia and local anesthetics. We talked 

about the contributions of individuals such as August Bier and Carl Koller in developing spinal and 

peripheral nerve blocks. We also explored the discovery and use of local anesthetics like cocaine and the 

subsequent development of safer alternatives. 

1.7 Session 7: Anesthesia in 

Obstetrics and Pain Manage-

ment 

This session wanted to show the specific applications of anesthesia in obstetrics and pain management. 

The lecture showed the challenges faced by anesthesiologists in providing safe and effective pain relief 

during childbirth. We examined the historical development of obstetric anesthesia techniques, including 

the introduction of epidural anesthesia and its impact on labor and delivery. Additionally, we wanted to 

overview the evolution of pain management techniques, from the use of opioids to more specialized 

approaches like patient-controlled analgesia and multimodal analgesia. 
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1.8 Session 8: Anesthesia and 

Ethical Considerations 

Finally, we took some time to ponder over the historical and contemporary ethical dilemmas faced by 

anesthesiologists, including issues related to informed consent, end-of-life care, and the allocation of 

limited resources in critical situations. We discussed landmark cases and ethical frameworks that guide 

decision-making in anesthesia practice. This session aimed to foster critical thinking and reflection on 

the ethical dimensions of anesthesia, preparing students for the complex ethical challenges they may 

encounter in their future medical careers. 

 

To examine the impact of the History of Anesthesia elective 

on the interest, understanding, and attitudes toward the field 

of anesthesia, 1st and 2nd-year pre-clinical BCM students 

who enrolled were asked to voluntarily complete both a pre- 

and post-course survey questionnaire. The survey was de-

veloped by analyzing previous surveys employed in surgical 

electives at Baylor College of Medicine for a similar purpose, 

and it was adapted to suit the context of the History of Anes-

thesia elective. Comprising thirteen questions, the survey 

utilized a one to ten scale, where a score of 1 denoted no 

interest or knowledge in the given question, and a score of 10 

signified complete interest or knowledge. The administration 

of the survey was electronic, and participants were neither 

compensated nor graded for completing it. Thirteen students 

(N=13) completed both the pre-course and post-course survey, 

and their responses were anonymized for inclusion in this 

analysis. Table 2 illustrates the questions and their order in the 

survey. The means of the responses were calculated and 

compared using a one-tailed student’s t-test with an assump-

tion of similar variance. 

3. Results 

The survey results revealed significantly higher average 

scores on the majority of post-course survey questions com-

pared to the pre-course survey. Questions addressing interest 

in anesthesiology as a specialty or interest in non-anesthesia 

specialties did not show statistically significant differences. 

These questions include, ―What is your current level of in-

terest in anesthesiology as a specialty,‖ (p=.024), ―What is 

your current level of interest in a surgical specialty," (p=0.48), 

and ―What is your current level of interest in a non-surgical 

specialty (p=0.47). 

However, there were notable increases in average scores 

concerning self-reported knowledge in the understanding of 

anesthesia as a specialty. Specifically, in lectures covering 

topics that might be deemed more pertinent to students during 

their clinical rotations—such as modern anesthesia techniques 

and pharmaceuticals, regional and local anesthesia techniques, 

obstetrics and pain management, and ethics in anesthesia—we 

observed statistically significant increases in self-reported 

knowledge between the pre-course and post-course survey, 

which had p-values of 3.05E-5, 0.0003, 0.0003, and 0.003, 

respectively. The corresponding p-values for these lectures 

are detailed in the table in Table 2. Finally, the survey question 

that asked about student’s self-perceived confidence in talking 

to attendings about course material was significant higher in 

the post-course compared to pre-course survey. 

Table 2. Table consisting of the questions students were asked on the pre-course and post-course survey. All questions were answered on a 1-10 

scale. 

Questions: 
Pre-course survey 

mean (N=13): 

Standard 

deviation 

Post-course survey 

mean (N=13): 

Standard 

deviation 
P-value 

What is your current level of interest in anesthesiology 

as a specialty? 
4.77 2.92 5.54 2.40 0.24 

What is your current level of interest in a surgical 

specialty? 
5.08 2.99 5.15 3.31 0.48 

2.1 What is your current level of interest in a 

non-surgical specialty? 
6.69 2.87 6.77 2.49  0.47 

2.2 What is your current level of understanding of 

anesthesia as a medical specialty? 
4.62 2.33 6.69 1.38 0.005* 

2.3 What is your current level of confidence in being 

able to discuss the history of anesthesia with physi-

cians? 

1.77 0.93 5.69 1.93 3.95E-07* 

2.4 What is your current level of understanding in the 

everyday work life of an anesthesiologist? 
4.85 2.30 6.07 2.06 0.082 
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Questions: 
Pre-course survey 

mean (N=13): 

Standard 

deviation 

Post-course survey 

mean (N=13): 

Standard 

deviation 
P-value 

2.5 What is your current level of understanding in early 

anesthesia techniques? 
2.15 1.07 6.08 2.33 5.52E-06* 

2.6 What is your current level of understanding in ether 

and nitrous oxide use as anesthetics? 
2.31 1.18 6.23 2.55 1.95E-05* 

2.7 What is your current level of understanding in 

anesthesia use during war time? 
1.85 0.99 6.08 2.47 3.20E-06* 

2.8 What is your current level of understanding in 

modern anesthesia techniques and pharmaceuticals? 
2.46 1.66 6.31 2.32 3.02E-05* 

2.9 What is your current level of understanding in 

regional and local anesthesia? 
2.85 1.72 6.31 2.60 0.0003* 

2.10 What is your current level of understanding in 

anesthesia in obstetrics and pain management? 
3.15 2.035 6.61 2.36 0.0003* 

2.11 What is your current level of understanding in 

ethical issues that could face the field of anesthesia? 
3.69 2.36 6.62 2.50 0.003* 

The means and p-values were analyzed and produced on the table. P-values with a score <.05 are marked with an asterisk (*). 

4. Discussion 

This study demonstrates the potential effectiveness of 

early exposure to relevant anesthesia topics earlier in med-

ical education than previously considered. Existing literature 

highlights the value of providing students opportunities to 

engage with various specialties and the subsequent impact 

on their career choices. The implementation of special-

ty-specific electives during clinical rotations has demon-

strated their positive influence on students' career decisions 

[9].
 
This data implies that earlier engagement in special-

ty-specific classes might shape students' specialty prefer-

ences. 

Despite this, this study did not reveal statistically sig-

nificant changes in students' perceptions about choosing 

anesthesiology as a specialty, but that does align with prior 

research on the subject. It seems that pre-clinical electives 

may not significantly alter students' opinions, but they do 

contribute to increased knowledge about anesthesia in 

particular [10].
 
This contrasts with clinical elective expe-

riences, which have been shown to enhance both students' 

interest and competency in anesthesiology [11]. The pre-

sent study echoes the findings of previous pre-clinical 

elective attempts and suggests that students' attitudes to-

ward selecting anesthesiology as a specialty may be more 

nuanced during their pre-clinical years but become more 

subject to change during clinical years as compared to other 

specialties. 

Nonetheless, the aforementioned pre-clinical elective 

study demonstrated a significant increase in students' 

knowledge, with overall positive feedback from partici-

pants [10]. This is congruent with earlier studies on 

pre-clinical electives, showcasing their success and the 

favorable experiences students have had with them [12, 13]. 

Our study yielded similar results, indicating that despite 

attitudes not being notably impacted by pre-clinical elec-

tives, self-reported clinical knowledge is certainly influ-

enced [14].
 

There are notable limitations to this study that warrant 

consideration. The small sample size of 13 participants sug-

gests a need for improvement, and future investigations into 

this elective, or similar ones, would benefit from larger sam-

ples to enhance the study's reliability. Additionally, the reli-

ance on self-reported clinical knowledge might not be the 

most effective method of measuring clinical proficiency. The 

inclusion of more standardized methods for teaching and 

assessing clinical knowledge could enhance the robustness of 

future studies. Furthermore, the survey questions provided to 

students may not have been sufficiently specific to accurately 

gauge clinical knowledge. The current survey focused on 

general topics covered in each lecture, and future surveys 

could be more beneficial with targeted questions addressing 

specific skills and clinically relevant areas. For instance, a 

question like, "How confident do you feel discussing the risks 

of anesthesia with a patient after these lectures?" would be 

more clinically pertinent, specific, and likely to elicit more 

accurate responses from students than general inquiries. A 

survey given at time-points further out, say at 1-month and 

3-month, would also be a helpful in identifying if students 

retained the material in the lectures and if they found it im-

portant enough to remember. 

The authors assert that increased exposure to clinical 

lectures and teaching benefits not only students interested 

in pursuing anesthesia but also those exploring other 
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medical specialties. Pre-clinical electives serve a crucial 

role in showcasing potential career paths and introducing 

topics that students should commence studying if they are 

inclined towards a particular career trajectory [15]. Con-

sequently, medical schools should consider expanding 

rather than reducing pre-clinical elective offerings, cov-

ering a diverse array of medical topics. This approach 

ensures that students are better prepared and more 

knowledgeable in their chosen specialties before entering 

clinical electives, which often play a pivotal role in de-

termining their competitiveness. 

5. Conclusion 

This study underscores the potential effectiveness of in-

troducing pre-clinical anesthesia electives to medical students, 

offering them early exposure to pertinent topics. While sta-

tistically significant shifts in students' specialty preferences 

may not be immediately evident, the notable increase in 

knowledge observed through these electives is a noteworthy 

outcome. Acknowledging limitations such as the small sam-

ple size and reliance on self-reported clinical knowledge, we 

recognize areas for refinement in future research. Nonetheless, 

the overwhelmingly positive feedback and success of the 

elective affirm the valuable role of pre-clinical electives in 

guiding students toward potential career paths. Our findings 

emphasize the importance of continuing to expand 

pre-clinical elective offerings encompassing a diverse array of 

medical topics to better equip students for their clinical years 

and enhance their competitiveness in their application into 

residency. 
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