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Abstract

Objective. Tracheostomy is a common procedure that requires
management by a multidisciplinary team of health care provi-
ders across a range of surgical and nonsurgical specialties.
Nonsurgical health care providers have demonstrated a lack of
knowledge and confidence in tracheostomy care, which improve
with tracheostomy education programs. However, tracheostomy
care is rarely included in preresidency medical education. The
purpose of this study is to evaluate the effectiveness of a tra-
cheostomy care video on third-year medical students’ knowl-
edge of and confidence in performing tracheostomy care.

Methods. Prior to beginning clinical rotations, third-year
medical students completed a 10-question tracheostomy
care knowledge test (100 points total) and 11-question con-
fidence survey (110 points total). After watching an 18-
minute teaching video on tracheostomy care, students
repeated the knowledge test and confidence survey.

Results. An overall 147 medical students completed the edu-
cational module. After they watched the tracheostomy edu-
cation video, their average score on the knowledge test
improved from 57.8 to 88.9 out of 100 (P \ .0001), and
their average rating in confidence improved from 12.7 to
49.1 out of 110 (P \ .0001). Students rated the helpfulness
of the video a 7.4 out of 10.

Discussion. Medical students’ knowledge of tracheostomy
care and confidence in caring for patients with tracheos-
tomies improved after watching the video. Tracheostomy
education should be included in early medical education so
that future physicians of various specialties can better care
for this patient population.

Implications for Practice. Internet-published videos are an
accessible educational resource with great potential applica-
tion to various topics within otolaryngology, including tra-
cheostomy care.
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T
racheostomy is among the most commonly performed

procedures in those who are critically ill.1 The number

of patients living with tracheostomy has increased

over the last 20 years,2 with .100,000 tracheostomy proce-

dures performed per year in the United States.3 During the

SARS-CoV-2 pandemic beginning in 2019, the number of

intensive care unit admissions has risen significantly, with

many patients requiring mechanical ventilation because of

respiratory failure.4,5 Tracheostomy can help wean patients

from ventilatory support and prevent complications of long-

term mechanical ventilation.6,7 In the setting of COVID-19,

some studies have reported that early tracheostomy to shorten

duration of mechanical ventilation has shown favorable out-

comes in terms of morbidity and mortality, 30-day survival,

and shorter duration of intensive care unit stay.8,9

Tracheostomy is associated with a 40%-50% rate of com-

plications, the majority of which are nonemergent (only about

1% are catastrophic, with possibility of death or permanent

disability).10,11 Emergent complications, such as tube decan-

nulation, tube obstruction, and hemorrhage, will require care

from emergency providers, while nonemergent complica-

tions, such as plugged or dislodged tube, desaturation, speak-

ing valve complications, and tube changes, can involve

primary care providers and pediatricians.2,12-14 To best care

for patients with tracheostomies, all health care providers

should be well versed in tracheostomy care at a basic level.

Despite this, previous studies have shown low confidence and
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knowledge levels with tracheostomy care in nonotolaryngolo-

gic providers.2,14-17

The clinical consensus statement by the American acad-

emy of otolaryngology head and neck surgery (AAO-HNS) in

2013 recognizes the paucity of standardized tracheostomy

care and calls for physicians, nurses, and other caretakers for

patients with a tracheostomy to minimize complications and

reduce variations in practice.18 One way to introduce the stan-

dards laid out in the consensus statement is through medical

education. An educational curriculum can improve knowl-

edge of tracheostomy care as well as confidence and self-

efficacy.16

Previous studies have focused their tracheostomy educa-

tion programs on residents, first responders, and nonsurgical

physicians. Undergraduate medical students (prior to begin-

ning clinical rotations) have not been targeted as a primary

group of investigation. Introducing complicated topics such

as tracheostomy care at a preclinical stage is important to

improve medical students’ confidence and knowledge for

when they do encounter patients with tracheostomies in the

clinical setting. Formal training curriculums are an important

primer to interactions with patients with tracheostomies,

because exposure to patients in clinical settings alone is insuf-

ficient for gaining competency in managing airway emergen-

cies.17 Primary care physicians classified otolaryngology as

one of the most highly relevant surgical disciplines and identi-

fied it as a surgical area in which they would benefit from

additional exposure and training.19 Some of the key deficits in

primary care provider knowledge of otolaryngologic topics

are indications for tracheostomy and airway obstruction,19

emphasizing the importance of a standardized tracheostomy

curriculum. The goal of a tracheostomy education curriculum

is to improve medical students’ confidence and knowledge in

tracheostomy care. By teaching future providers, patients

with tracheostomies will receive better care and better teach-

ing from their health care providers as well.

Previous studies have shown that videos are an effective

method of delivering educational programs to patients.20,21

Videos have been integrated into other tracheostomy care

teaching curriculums but not as the primary educational com-

ponent. By using pre- and posteducation tests, this study

assesses the effectiveness of a short educational video paired

with a short quiz on level of comfort and overall knowledge

of tracheostomy care in third-year medical students prior to

clinical rotations.

Materials and Methods

The primary educational resource was an 18-minute video

created to address the basics of tracheostomy care from a

patient care perspective. It was created by the Eastern

Virginia Medical School’s Department of Otolaryngology.

The original purpose of the video was for patient education

after patients and caretakers requested an updated tracheost-

omy care video. For this project, the video was paired with a

quiz to be applied as an educational tool under the assumption

that undergraduate medical students could benefit equally

from the video as patients and caretakers. The content of the

video is based on objectives identified in the AAO-HNS’s

clinical consensus statement and the T-CARES curriculum by

Loerzel et al,18,21 as well as clinician-identified relevant infor-

mation and knowledge gaps. The video uses accessible lan-

guage and layman’s terms to address common questions and

complications. An online format was used so that patients can

easily access it at their leisure. It is posted on YouTube and is

available for public viewing (https://www.youtube.com/

watch?v=Q29gKYH4_jg).

The effectiveness of the video was evaluated via 2 ques-

tionnaires: a knowledge test about the contents of the video

and a confidence survey relating to the contents of the video.

The questionnaires were administered before and after watch-

ing the video. The tracheostomy care curriculum, consisting

of prevideo questionnaires, the video, and postvideo question-

naires, was administered entirely online.

The prevideo questionnaires allowed for collection of

baseline knowledge for each student. The baseline scores for

confidence and knowledge could then be compared directly

with the postvideo scores for evaluation of changes of each

individual’s performance. Because no score was reported to

the students or their course instructor at any point, there was

more incentive to complete the knowledge and confidence

surveys honestly.

Topics of the video include indications for tracheostomy,

types of tracheostomy tubes and variations, parts of a tra-

cheostomy tube, tracheostomy care basics, humidification

and suctioning, stoma care, how to change a tracheostomy

tube, changes to expect with a new tracheostomy, and

common problems and emergencies.

Because no standardized assessment of tracheostomy man-

agement exists,22 we chose to create a new instrument specific

to our teaching tool. The goal of the knowledge assessment

instrument was to evaluate whether medical students grasped

the main topics of the video. Therefore, we developed the

questions for knowledge assessment based on consensus

among 5 tracheostomy experts (including otolaryngology

faculty and nurses) to identify topics that are clinically rele-

vant and/or common gaps in knowledge that were covered

within the video. The format was a 10-question multiple-

choice questionnaire, with 2 true-false questions and 8 four-

choice questions. The students did not receive feedback about

their answers or scores. This allowed a more accurate collec-

tion of knowledge and confidence gained from watching the

video without extrinsic feedback about their performance.

The confidence survey contained 11 items intended to

assess confidence with the topics covered in the video and the

questions on the knowledge assessment. Students assigned a

rating from 1 to 10, with 10 being the most knowledgeable/

comfortable with the named skill. The confidence survey

always followed the knowledge assessment, and the questions

about confidence directly correlated with the questions on the

knowledge assessment. Because students did not receive a

score on the knowledge assessment, the external influence of

quiz score did not play a role in confidence ratings. The

change in confidence ratings were thus more representative of

subjective gains in confidence on each question. At the end of
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the module, students were asked to provide a rating of video

helpfulness by using a slider out of 10 points, with 10 signify-

ing most helpful. The full questionnaire as administered to

students is attached as supplemental material (available

online).

Participants in the curriculum were third-year medical stu-

dents at Eastern Virginia Medical School. The short curricu-

lum was administered as part of third-year curricular

requirements, during the preclerkship phase between June 21

and 25, 2021. Students were permitted to complete the curri-

culum at any point during that date range. All responses were

collected, but those who did not complete the curriculum to

the last question of the confidence survey were counted as

‘‘incomplete’’ and therefore excluded. Students were required

to complete the online curriculum as part of their preclerkship

course and were provided the link to the REDCap survey

(Research Electronic Data Capture) through their course web-

site. Responses were kept anonymous, and there was no

record kept of individuals who participated in the study. All

components of the curriculum were approved by the Eastern

Virginia Medical School’s Institutional Review Board (21-

03-XX-0054).

Paired 2-sample t tests were performed for means to com-

pare pre- and postvideo scores on the knowledge test and con-

fidence survey. The P value of the 2-tailed t test was reported.

The average scores at the pre- and postvideo stages were

reported with a pass/fail rate on the knowledge test. The pass

rate was set to 70 points based on the pass benchmark of .68

for preclinical medical student didactic courses set by the

home institution. Comparisons of change in score on the

knowledge test and confidence survey of each individual were

also recorded.

Results

An overall 147 third-year medical students participated in the

module over the course of 5 days. For the knowledge assess-

ment, the benchmark for a passing score was set at 70 points

(7 correct answers out of 10). The pre- and postvideo knowl-

edge assessments showed a sizable difference in passing rates

(Figure 1). Of the prevideo responses, 64.6% of students (n =

95) failed the prevideo knowledge test by scoring \70. Only

1 student scored 100% on the knowledge test prevideo. After

they watched the video, the pass rate improved to 93.2% (n =

110), with 79 students receiving a score of 100% on the

knowledge assessment. When individuals’ pre- and postvideo

scores were compared (Figure 2), most students improved,

with just 5% (n = 7) failing to improve and 5% (n = 7) per-

forming worse.

The average scores on the knowledge assessment and

confidence survey at the postvideo timepoint increased

(Figure 3). When pre- and postvideo scores on the knowl-

edge assessment were compared, the average prevideo score

was 57.8 (SD, 2.88). The average postvideo score was 88.9

(SD, 2.98), showing an average increase in score of 31.1

points (95% CI, 27.8-34.5). The P value for average scores

was P \ .0001. With regard to the confidence survey, the

average confidence rating prevideo was 12.7 (SD, 0.68) out of

110 possible points. The minimum possible rating was 11

points total. The prevideo confidence survey indicates a very

low level of confidence. After students watched the video, the

confidence rating rose to 49.1 (SD, 3.39), indicating a moder-

ate level of confidence with tracheostomy care. The average

increase in confidence was 36.4 points (95% CI, 33.0-39.8).

The P value for the average score was P\ .0001.

Students were not able to see their scores on the knowledge

test at any point, so the confidence level was not influenced

by students’ knowledge of their performance on the test.

When individuals’ pre- and postvideo self-ratings on the confi-

dence survey were compared (Figure 2), 96% of students (142

students) rated their confidence higher. Four students declared

no difference in confidence (3%), while only 1 (\1%) rated the

confidence lower after watching the teaching video.

Overall, 95% of the responses included a helpfulness

rating of the video (n = 139). On average, helpfulness was

rated a 7.4 out of 10 on a sliding scale. Students who per-

formed worse on measures of either confidence or knowledge

(n = 5 students) still rated the video as helpful, with an average

score of 6.2 out of 10.

Discussion

The tracheostomy video curriculum was effective in improv-

ing student confidence and knowledge of tracheostomy care,

as evidenced by the significant increases in pre- and postvideo

measures. The pass rate on the tracheostomy knowledge quiz

increased 28.6%, while the average score improved by 31

points (3 more questions answered correctly). The confidence

rating improved by 36 points, indicating that students increased

their confidence rating on each question by at least 3 points

after watching the video. The average improvement in knowl-

edge and confidence ratings in medical students mirrors results

from prior studies in different caretaker populations that used

longer, more complicated simulation models.2,12-14,16,23,24

As expected, undergraduate medical student knowledge

of and confidence with tracheostomy care are low.

Otolaryngology is rarely included as a preclerkship module,

and it is a poorly visualized specialty within early medical

Figure 1. Percentage of students achieving a passing score of 70:
pre- and postvideo.
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education.18,25 As a result, very few students performed well.

The confidence rating prior to watching the video was uni-

formly low as compared with knowledge assessment scores,

13 out of 110 on average, with a range between 11 and 35. An

average score of 13 indicates that most students rated their

confidence at the lowest rating for most questions. The educa-

tional intervention was effective likely because most students

started from a low level at baseline and were given a focused

and simple primer on the topic.

Tokarz et al demonstrated that, among internal medicine

and emergency medicine residents who have cared for

patients with tracheostomy or laryngectomy, less than half

were able to correctly address basic airway emergencies.17

When primed with formal tracheostomy education, residents

performed better following clinical rotations than their peers

who attended rotations without a tracheostomy training

course.16 Therefore, formal education on airways and tra-

cheostomy is a necessity in early medical education. As tra-

cheostomy care is increasingly becoming a multidisciplinary

practice, all future health care providers can benefit from

training.16,18

Internet-published video is a medium with a range of appli-

cations that can be valuable in patient, provider, and student

education. Because the video has been published to YouTube,

it is widely accessible and does not suffer from the same bar-

riers as in-person teaching modules.

Previous studies in tracheostomy education have relied on

simulation, lecture, or both. While valuable and effective, the

logistical arrangements require much greater oversight, time,

and resources for the organizers and the participants. In

contrast, an Internet-published video can be easily incorpo-

rated into educational programs and provide a similar benefit

to learners. Michel et al demonstrated the success of using a

computer-based learning module for teaching high-yield oto-

laryngology topics in third- and fourth-year medical stu-

dents.25 The same format of a short teaching video based on

clinical guidelines paired with a pre- and postvideo knowl-

edge assessment is generalizable and can increase exposure to

less-visualized medical specialties or high-risk skills that

would benefit from formal teaching curriculum. In addition, it

can increase exposure and interest in specialties such as otolar-

yngology.25,26 However, the virtual format of our educational

module limits actual hands-on experience of tracheostomy

care. The video curriculum is intended as a primer to clinical

experience or as an adjunct to other clinical training.

Limitations include a lack of standardized educational cur-

riculum for tracheostomy. The 10 questions on our quiz

cannot encompass all that is important in tracheostomy care

and represents only what we felt were important topics in the

preclinical setting. While standardization of a tracheostomy

care curriculum is challenging without a set of clinical prac-

tice guidelines, our video touches on many of the clinical con-

sensus statements and allows health care practitioners who

view the video to start with a baseline level of knowledge.18

Administering the same curriculum to all members at an insti-

tution will allow care team members to work more efficiently

and benefit more from anecdotal exchanges of knowledge.

An additional limitation is that our postvideo assessments

capture only short-term gains in knowledge and confidence.

Collecting additional data at the postrotation point in the same

Figure 2. Individuals’ pre- and postvideo scores and confidence rankings stratified by change in postvideo score.

Figure 3. Pre- and postvideo average scores on the knowledge test and confidence survey with 95% CI brackets.

4 OTO Open



population could provide valuable information about the

longevity of the knowledge and confidence gained. It would

also be an opportunity to evaluate subjective comfort with tra-

cheostomy care during rotations. A limitation with regard to

student education is that the video was created and intended

for patient education and does not include certain topics that

are more relevant for student trainees, such as the difference

between laryngectomy and tracheostomy.

Implications for Practice

For medical student or resident education, the tracheostomy

care video is easy to implement as it requires just 18 minutes

to watch and is easily paired with a quiz to incentivize active

learning. Computer-assisted instruction has shown to be bene-

ficial in terms of availability, repetition, efficiency, and ability

for use in self-assessment.27 It is becoming increasingly popu-

lar to include videos as a component of remote learning or as

a virtual modality of a multimodal curriculum.28 Because stu-

dents have access to the video at any time, it can serve as a ref-

erence tool or a refresher when they do encounter patients

with tracheostomy.

For patients, the video is a valuable supplement to the nec-

essary hands-on teaching that patients receive when preparing

for tracheostomy surgery and can improve quality of life post-

operatively. In the setting of percutaneous coronary interven-

tion, adjunct discharge education through videos shown on

iPads improved patient knowledge, confidence, and satisfac-

tion.20 Given the results of the video in medical students, the

video will likely be similarly effective for patients. Providing

a supplemental resource can benefit only the patients.

Following tracheostomy and discharge home, access to video

resources led to increased quality of life scores.29 Internet-

published video is easy to reference when patients have none-

mergent questions or concerns, and it can improve patients’

senses of agency over their health. Previous research has

shown that implementing tracheostomy education programs

for caregivers is effective as well.13

With regard to patient application, our study was limited to

medical students entering clinical clerkships. We have col-

lected data from further cohorts of third-year preclerkship stu-

dents and plan to collect data from the original cohort of

students in this study at the conclusion of their clerkship rota-

tions 2 years after they first watched the video. We plan to

compare data from cohorts of fourth-year medical students

who were and were not exposed to this tracheostomy video

before clinical rotations. We would like to repeat the project

in patients and caretakers of patients with tracheostomy to

assess for effectiveness of the video and any differences in

reception and effects of the video.

Conclusion

Preclinical medical students lack knowledge of and confi-

dence with tracheostomy care. A video-based short educa-

tional curriculum for tracheostomy care resulted in significant

improvements in knowledge and confidence measures. The

short video paired with a knowledge assessment curriculum

provides instrumental background information for procedures

and topics that will be encountered during clinical rotations

and is particularly helpful in less-visualized medical special-

ties. This virtual educational tool can be easily administered

to a variety of populations, including patients, caretakers, and

other health care professionals.
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