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Abstract

Objective. A preliminary comparison of the program experi-
ence and costs associated with the virtual interview season
during the 2020-2021 COVID-19 pandemic against the tra-
ditional in-person interview process during the 2019-2020
interview season.

Study Design. Cross-sectional survey.

Setting. Our institutional program launched an online survey
via REDCap to otolaryngology programs across the country.

Methods. A 33-item survey was sent to otolaryngology resi-
dency program directors regarding their experience and
costs associated with virtual interviews during the 2020-
2021 cycle and in-person interviews during the previous
2019-2020 cycle. Purchasing cost and opportunity cost were
calculated for each program.

Results. Twenty-two programs sent back completed survey
responses. Program responses were equally represented
among all regions of the United States. In the 2020-2021 inter-
view season, programs received more applications (mean, 400
vs 336 the year prior, P \ .001) for a similar number of resi-
dency spots per program (3.04 in 2020-2021 vs 3.0 2019-
2020, P = .715). The virtual interview led to more half-day
interviews, a shorter duration of each interview, and fewer
interviews completed per interview date. Purchasing cost
decreased by $1940.46 (73%), and person-hours dedicated to
the interview process decreased by 52.36 with the virtual
interview. Total savings per program with virtual interviews
were an estimated $6941.66.

Conclusions. Virtual interviews in the setting of the COVID-19
pandemic led to a shift in application and interview patterns
and was associated with a reduction in costs for programs
when compared with the in-person interview format.
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T
he COVID-19 pandemic has transformed many

aspects of otolaryngology and medical education. In

the clinical arena, the deployment of telemedicine and

virtual patient visits has skyrocketed.1 In medical education,

the entire otolaryngology residency interviewing season was

conducted via virtual interviews, an unprecedented shift from

the norm of the in-person interviewing format. Virtual inter-

viewing offers advantages and disadvantages to applicants

and residency programs. One significant advantage of virtual

interviews for applicants is alleviation of the cost burden asso-

ciated with in-person interviews, which includes the financial

aspect and time involvement. Multiple studies have demon-

strated how expensive the residency application process is for

applicants, with financial costs in excess of $11,500.2-10

The in-person residency interviewing process poses signif-

icant costs to residency programs as well. Some of the associ-

ated costs include lost hospital revenue due to attending

physicians’ inability to perform clinical duties on interview-

ing days, meal costs, and room and equipment rental. While

the cost advantages of a virtual interview process from the

applicant perspective have been well explored in the litera-

ture, there is a paucity of data analyzing the effects of virtual

interviewing on residency programs. This study provides a

preliminary review of the cost differences with the virtual

interview format for otolaryngology residency programs by

reviewing survey data collected from a sampling of residency

programs throughout the country during the 2019-2020 and

2020-2021 interview cycles.

Material and Methods

We performed a cross-sectional survey-based study compar-

ing the financial aspects and time involvement of the virtual

interview format during the 2020-2021 COVID pandemic and
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the in-person interviews during the 2019-2020 cycle. This

study was submitted to the University of California San

Diego’s Institutional Review Board and approved for exemp-

tion status.

Survey Design

A 33-item online survey was designed and sent to otolaryn-

gology residency program directors requesting a comparison

of their experience and costs associated with the virtual inter-

view and the in-person interview format (Supplement 1, avail-

able online). The survey was modified from a previously

published study that focused on the financial costs associated

with the surgical residency interview process.11 In this previ-

ous study, surgical program directors were given a survey to

assess program characteristics as well a variety of details

related to conducting on-site interviews. The survey was veri-

fied and approved by the Association of Program Directors in

Surgery’s Research Committee. This survey was then adapted

for our study to gather data from the 2020-2021 and 2019-

2020 cycles.

Data Collection

Submitted surveys were collected and managed with REDCap

tools hosted at our institution.12,13 An invitation to complete

the survey was provided to approximately 100 otolaryngology

program directors across the country via email. Survey partici-

pation was voluntary and anonymous. Email reminders for

survey completion were sent 3 and 6 weeks after the initial

survey invitation.

Program characteristics were collected, such as type of

training program, region, and size of program. Overall appli-

cation information was then collected: number of applications

received each year, number of interview invitations sent,

number of interview days, length of interview day, time per

interview, and number of interviews per candidate. Program

directors were then asked about different components of their

interview process, such as whether the interview day included

a tour/virtual tour, participation in rounds or conferences,

meals, and a social event with the program’s residents.

The program directors were asked to evaluate the financial

costs associated with the in-person and virtual interview for-

mats, including meals and snacks, a separate social gathering

with food, printing and supplies, room reservations, shuttle

tour, venue, and any other fees. Last, the survey focused on the

individual opportunity costs or time involvement associated

with interviews by program directors, associate program direc-

tors, faculty, residency coordinators, residents, and chairs.

Statistical Analysis

For descriptive statistics, means, medians, and frequencies

were calculated as appropriate. We compared the 2020-2021

virtual interview format with the 2019-2020 in-person inter-

view format. Normally distributed continuous data were ana-

lyzed with a paired t test or analysis of variance and

categorical data by a chi-square test.

For the financial cost analysis, purchasing costs were

defined as the costs of all goods purchased for interviews.

Examples of purchasing costs include funds spent on meals,

equipment rentals, and printing supplies, in addition to others.

Opportunity cost was defined by costs associated with faculty

being removed from clinical duty and other obligations to

assist with interviewing of applicants. Opportunity cost was

calculated in person-hours, or the number of persons involved

in interviewing applicants multiplied by the number of hours

worked. Average national wages for chairs, otolaryngology

physicians, administrative staff, and residents were used in

these calculations.14 Stata version 16 (StataCorp) was used for

all analysis, and statistical significance was taken at P\ .05.

Results

A total of 22 programs completed all survey questions for a

response rate of 21%. Program type and regions are presented in

Figure 1. An overall 86.3% of programs that responded were

university-based programs, and the remaining were independent

Figure 1. Program demographics: (A) type and (B) region.
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programs that were university affiliated. Programs from all

regions were represented.

Applications and Interviews

For the 2020-2021 interview season, programs received a

mean 400 applications as opposed to 336 for the year prior

(P\ .001). There was a similar number of residency spots per

program, with 3.04 available in the 2020-2021 cycle vs 3.0 in

the 2019-2020 cycle (P = .715; Table 1). Programs sent out a

similar number of interview invitations, at means of 53.0 in

the 2020-2021 cycle and 51.86 in the 2019-2020 cycle (P =

.339). Despite similar numbers of invitations, programs com-

pleted more total interviews in 2020-2021 (47.23) than 2019-

2020 (41.59, P = .002). Fewer applicants canceled interviews

after accepting the interview offer during the 2020-2021 inter-

view cycle (5.23) as compared with the 2019-2020 cycle

(9.09, P = .029).

Interview Components

The virtual interview brought changes to the timing and

components of the interview format. An overall 31.8% of

programs switched from full-day interviews to half-day

interviews (P = .002). Programs decreased the number of

interviews completed in an interview day from a mean 8.18

to 7.45 (P = .003). Additionally, each interview was shorter

in duration at a mean 17.5 minutes in 2019-2020 vs 16.3

minutes in 2020-2021 (P = .004; Table 1). The events

related to the interview day also changed with the virtual

process. In 2020-2021, 18.2% of programs that offered a

tour during in-person interviews did not offer a virtual tour

of the hospital. Furthermore, 72.7% programs that provided

a meal during in-person interviews did not provide any food

vouchers during virtual interviews. Finally, 13.6% of pro-

grams did not integrate a resident social event with the vir-

tual process (Table 2).

Cost Analysis

Change in cost for programs with the virtual interview was

analyzed. This was divided into 2 categories: purchasing

costs and opportunity costs. For purchasing costs, programs

spent a mean $1117.06 on food during the 2019-2020 inter-

view cycle as opposed to $288.82 during the 2020-2021

interview cycle (P \ .001). They spent significantly less on

social events at a mean $1329.42 during 2019-2020 vs

$137.50 during 2020-2021 (P \ .001). They also spent sig-

nificantly less on printing and supplies (P = .029) and shut-

tles (P = .039). There were no differences in purchasing

costs for room reservations or venue and audiovisual costs

(Table 3, Figure 2). The total purchasing costs dropped by

73.6% from $2637.04 to $696.50 (P\ .001).

Opportunity cost was then calculated in person-hours and

average cost as described earlier (Table 4). In mean total

person-hours, there was a 13.8% decrease (52.36) with the vir-

tual interview, though this was not statistically significant.

This was similarly seen when examining all personnel

involved in the process, with no significant difference in

person-hours between 2020-2021 and 2019-2020. Total mon-

etary costs were then calculated from person-hours and pur-

chasing costs. These resulted in a mean $73,216.26 per

program for virtual interviews and $80,161.35 per program

for in-person interviews, amounting in a total savings of

$6941.66 per program with the virtual interview.

Table 1. Effect of the Virtual Interview on Applications and Interviews (22 Programs).a

2019-2020 2020-2021 Absolute differenceb P value

No. of residents allotted 3 (1.5) 3.04 (1.4) 0.04 .715

Total

Applications received 336.36 (103.7) 400.0 (110.2) 63.64 \.001c

Interview invites 51.86 (20.6) 53.0 (18.6) 1.14 .339

Interviews completed 41.59 (15.2) 47.23 (16.8) 5.64 .002c

No. of

Interview days 2.43 (0.8) 2.89 (1.0) 0.46 .029c

Interviews canceled by applicants 9.09 (9.3) 5.23 (5.7) 23.86 .029c

Full day:half day 19:2 13:9 — .002c

Time per interview, min 17.50 (3.0) 16.32 (3.7) 21.18 .004c

No. of interviews/applicant 8.18 (3.0) 7.45 (2.8) 20.73 .003c

aValues are presented as mean (SD).
b2020/2021 – 2019-2020.
cP \.05.

Table 2. Interview Components.a

2019-2020 2020-2021

Welcome and introduction 100 100

Virtual tour/tour 95.4 77.2

Participation in rounds/conferences 0 0

Meal provided 90.9 18.2

Resident social 100 86.4

aValues are presented as percentages.

Yousef et al 3



Discussion

This preliminary study examines the effects of the virtual

interview on various aspects of the interview process, includ-

ing the numbers of applications, components of the interview,

and costs associated with this format of residency interviews.

It addresses certain methodological differences seen in the

current literature and focuses on the program’s perspective

rather than the applicant’s perspective with virtual interviews.

As a cross-sectional study, the survey allows us to gather

information from a sampling of residency programs to under-

stand the changes to program costs associated with virtual

interviews in the COVID-19 era.

We found that the advent of the virtual interview led to

more applications received per program with more total inter-

views completed. The virtual interview led to more half-day

interviews, shorter duration of each interview, and fewer

interviews completed per interview date. There were fewer

interviews canceled by applicants. Programs spent less money

on food, social sessions, printing, and shuttles, leading to

almost $2000 in purchasing supply reductions during virtual

interviews. In addition, fewer hours were spent by faculty and

staff for the virtual interview process by a calculated average

of 52 hours per program.

Conversations related to the costs of residency applications

and interviewing are certainly not new. It is well known that

residency interviews are very costly for applicants, ranging

from $2000 to $15,000 depending on the specialty and study

conducted.3-7,10,11,15-17 While the cost of interviews for resi-

dency programs has not been explored to the same extent as

costs to applicants, program costs for residency interviews

can reach upward of $100,000.11 Given these immense

expenses, efforts to reduce the interview budget have been

suggested. In 2010, the University of Arizona ophthalmology

Table 3. Purchasing Cost.a

2019-2020 2020-2021 Absolute differenceb P value

Food 1117.06 (209.35) 288.82 (154.73) 2828.24 \.001c

Social sessions 1329.42 (199.08) 137.50 (91.56) 21191.92 \.001c

Printing and supplies 79.64 (29.57) 14.33 (7.68) 265.31 .029c

Room reservations 92.86 (77.55) 0 (0) 292.86 .148

Shuttle fees 215.63 (110.23) 0 (0) 2215.63 .039c

Venues, audiovisual costs 40 (32.34) 100 (93.93) 260 .259

Total 2637.05 (568.12) 696.59 (319.43) 21940.46 \.001c

aValues are presented in dollars as mean (SE).
b2020/2021 – 2019-2020.
cP \.05.

Figure 2. Mean amount spent on purchases between 2020-2021 and
2019-2020. Error bars indicate standard error.

Table 4. Total Personnel Hours.a

2019-2020 2020-2021 Absolute differenceb P value

Total 610.44 (360.8) 558.08 (359.3) 252.36 .286

Program director 52.23 (48.9) 56.64 (47.0) 4.41 .081

Associate program director 47.08 (46.8) 47.92 (45.2) 0.84 .245

Faculty 297.39 (237.8) 257.00 (214.6) 240.39 .221

Residency coordinator 48.38 (27.0) 48.50 (26.6) 0.12 .307

Department staff 23.67 (20.1) 21.3 (15.4) 22.37 .50

Residents 118.15 (84.8) 102.71 (84.4) 215.44 .122

Department chair 23.54 (13.5) 24 (9.8) 0.46 .485

Hospital personnel and others 0 (0) 0 (0) 0 —

aValues are presented as mean (SD) person-hours, calculated as number of people 3 number of hours.
b2020/2021 – 2019-2020.
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residency program conducted a prospective study where

applicants were offered the choice to interview in person or

virtually via video conferencing.16 These authors concluded

that virtual interviewing is a viable, potentially cost-reducing

option for applicants and programs. To reduce program costs

further, they suggested conducting interviews in the evenings

to limit lost clinical volume and revenue.

The COVID-19 pandemic created a unique situation where

altering the interview format was no longer a conversation but

rather a necessity. Residency and fellowship programs were

forced to implement Zoom, Microsoft Teams, and other video

conferencing technologies to conduct their interviews due to

the public health crisis. A survey of surgical oncology fellows

and faculty showed that 75% of applicants and 100% of

faculty stated that the virtual interview process was ‘‘very

seamless’’ or ‘‘seamless’’ and cited decreased cost, time

saving, and increased efficiency as benefits to virtual inter-

viewing.18 While these data support that virtual interviews

were well tolerated by applicants and faculty, multi-

institutional studies that analyze the cost differences with vir-

tual interviews for residency programs are lacking in our liter-

ature. Our study serves as an initial preliminary assessment of

these cost differences for our residency programs.

The popularization of the virtual interview due to the

COVID-19 pandemic led to multiple changes shown in this

study. The virtual interview format led applicants to apply to

more programs and cancel fewer interviews. This shift corre-

lates with the decreased time and cost barriers associated with

the virtual interview as compared with the in-person format

and is consistent with conclusions made by Siddiqui et al.19

The travel and accommodation factors are a significant logis-

tical and cost-based barrier otherwise. In addition, programs

may have decided to increase the number of interviews to

avoid unfilled residency spots as the effect of the virtual inter-

view created much uncertainty. Despite more days of inter-

viewing, the amount of costs on supplies decreased, while the

time spent by the program director, associate program direc-

tors, faculty, and residents remained relatively unchanged.

Costs associated with the virtual interview are not documen-

ted well in the literature, but our findings are consistent with

Davis et al showing $500 to $1000 of cost savings with the

virtual interview process.20

The virtual interview led to a change in the interview com-

ponents, with some programs canceling tours and social ses-

sions and many no longer providing meals to applicants. This

transition to a virtual format with less time to interact with

faculty and residents in a more relaxed setting can affect a

program’s ability to accurately assess a candidate as well as a

candidate’s ability to assess a program. In a recently published

study out of Wright State University, program directors felt

that their ability to determine a candidate’s competitiveness in

a virtual format was unchanged, but more subjective compo-

nents, such as fit for their programs, were more challenging to

assess during virtual interviews.21 Program directors will

need to create strategies that will help them assess the fit of

the candidates for their programs.

There are multiple limitations associated with our prelimi-

nary study. First, survey results were sent to program directors

after the interview season and could be subject to recall bias.

Second, we focused our cost analysis strictly on measurable

expenses, such as purchasing cost and opportunity cost.

However, there are theoretical costs of virtual interviewing as

well, such as a possible greater risk for a poor fit between a

program and an applicant. This could lead to substantial

increased costs for programs over time if the resident transfers

out of the program due to a poor fit or disciplinary decisions.

This cost is much more challenging to measure but may

require programs to incorporate alternative interviewing stra-

tegies, such as a hands-on exercise or personality test.22,23

Last, our sampling size limits us from having a more elaborate

statistical analysis. However, our research provides an initial

review of program costs that can help the conversations that

are actively occurring in our specialty to ensure successful

matches for applicants and programs in a cost-effective

manner. A prospective study reviewing all otolaryngology

programs’ experiences with the virtual interview format

would provide us with the necessary guidance to navigate the

changes to our interviewing process.

Conclusions

During the 2020-2021 virtual interview season, otolaryngol-

ogy applicants applied to more programs and canceled fewer

interviews. Residency programs conducted more interviews

that were shorter in duration. Within our sampling of resi-

dency programs, virtual interviews created a mean financial

cost reduction of $7000 per program, or 8.7% of their total

interview costs. The opportunity cost of person-hours was

associated with a reduction of $6942, or 13.8% decrease in

mean total person-hours. Similar reductive trends in financial

and opportunity cost are predicted with a larger study.

Author Contributions

Andrew Yousef, conceptualized the project in addition to leading

the data collection and analysis components of the project and

helped write the manuscript; Benjamin Bernard, assisted with lit-

erature review, data analysis, and data visualization and helped

write the manuscript; Deborah Watson, conceptualized the proj-

ect, oversaw project administration, assisted with data analysis and

revisions of the manuscript.

Disclosures

Competing interests: None.

Sponsorships: None.

Funding source: None.

ORCID iD

Andrew Yousef https://orcid.org/0000-0002-3126-1655

Supplemental Material

Additional supporting information is available at http://journals

.sagepub.com/doi/suppl/10.1177/2473974X221128908

Yousef et al 5

https://orcid.org/0000-0002-3126-1655
http://journals.sagepub.com/doi/suppl/10.1177/2473974X221128908
http://journals.sagepub.com/doi/suppl/10.1177/2473974X221128908


References

1. Mann DM, Chen J, Chunara R, Testa PA, Nov O. COVID-19

transforms health care through telemedicine: evidence from the

field. J Am Med Inform Assoc. 2020;27(7):1132-1135.

2. Association of American Medical Colleges. ERAS statistics.

Accessed July 15, 2021. https://www.aamc.org/data-reports/

interactive-data/eras-statistics-data

3. Agarwal N, Choi PA, Okonkwo DO, Barrow DL, Friedlander

RM. Financial burden associated with the residency match in

neurological surgery. J Neurosurg. 2017;126(1):184-190.

4. Cabrera-Muffly C, Chang CWD, Puscas L. Current interview

trail metrics in the otolaryngology match. Otolaryngol Head

Neck Surg. 2017;156(6):1097-1103.

5. Fogel HA, Liskutin TE, Wu K, Nystrom L, Martin B, Schiff A.

The economic burden of residency interviews on applicants.

Iowa Orthop J. 2018;38:9-15.

6. Polacco MA, Lally J, Walls A, Harrold LR, Malekzadeh S, Chen

EY. Digging into debt: the financial burden associated with the

otolaryngology match. Otolaryngol Head Neck Surg. 2017;

156(6):1091-1096.

7. Tseng J. How has COVID-19 affected the costs of the surgical

fellowship interview process? J Surg Educ. 2020;77(5):999-

1004.

8. American Medical Association. FREIDA residency calculator.

Accessed July 15, 2021. https://freida.ama-assn.org/calculator

9. National Resident Matching Program Data Release and

Research Committee. Results of the 2019 NRMP Applicant

Survey by Preferred Specialty and Applicant Type. National

Resident Matching Program; 2019. Accessed July 15, 2021.

10. Kraft DO, Bowers EMR, Smith BT, et al. Applicant perspectives

on virtual otolaryngology residency interviews. Ann Otol Rhinol

Laryngol. Published online January 9, 2022. doi:10.1177/

00034894211057374

11. Gardner AK, Smink DS, Scott BG, Korndorffer JR Jr,

Harrington D, Ritter EM. How much are we spending on resi-

dent selection? J Surg Educ. 2018;75(6):e85-e90.

12. Harris PA, Taylor R, Minor BL, et al. The REDCap consortium:

building an international community of software platform part-

ners. J Biomed Inform. 2019;95:103208.

13. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.

Research electronic data capture (REDCap)—a metadata-driven

methodology and workflow process for providing translational

research informatics support. J Biomed Inform. 2009;42(2):377-

381.

14. Salary Calculator. Accessed August 2, 2021. https://www.

salary.com/

15. Grober ED, Matsumoto ED, Jewett MA, Chin JL; Canadian

Urology Program Directors. The Canadian Urology Fair: a

model for minimizing the financial and academic costs of the

residency selection process. Can J Surg. 2003;46(6):458-462.

16. Pasadhika S, Altenbernd T, Ober RR, Harvey EM, Miller JM.

Residency interview video conferencing. Ophthalmology. 2012;

119(2):426, e425.

17. Everett AS, Strickler S, Marcrom SR, McDonald AM. Students’

perspectives and concerns for the 2020 to 2021 radiation oncol-

ogy interview season. Adv Radiat Oncol. 2021;6(1):100554.

18. Vining CC, Eng OS, Hogg ME, et al. Virtual surgical fellowship

recruitment during COVID-19 and its implications for resident/

fellow recruitment in the future. Ann Surg Oncol. 2020;27(suppl

3):911-915.

19. Siddiqui AA, Reese A, Debs S, Carr MM. Otolaryngology resi-

dency match during the COVID-19 pandemic. Cureus. 2022;

14(3):e23258.

20. Davis ME, Jafari A, Crawford K, MacDonald BV, Watson D.

Novel implementation of virtual interviews for otolaryngology

resident selection: reflections relevant to the COVID-19 Era.

OTO Open. 2021;5(1):2473974X20988234.

21. Brueggeman DA, Via GG, Froehle AW, Krishnamurthy AB.

Virtual interviews in the era of COVID-19: expectations and

perceptions of orthopaedic surgery residency candidates and

program directors. JB JS Open Access. 2021;6(3):e21.00034.

22. Carlson ML, Archibald DJ, Sorom AJ, Moore EJ. Under the

microscope: assessing surgical aptitude of otolaryngology resi-

dency applicants. Laryngoscope. 2010;120(6):1109-1113.

23. Jardine D, Hoagland B, Perez A, Gessler E. Evaluation of surgi-

cal dexterity during the interview day: another factor for consid-

eration. J Grad Med Educ. 2015;7(2):234-237.

6 OTO Open

https://www.aamc.org/data-reports/interactive-data/eras-statistics-data
https://www.aamc.org/data-reports/interactive-data/eras-statistics-data
https://freida.ama-assn.org/calculator
https://www.salary.com/
https://www.salary.com/



