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ABSTRACT

Background Recent studies reported how the COVID-19 pandemic influenced the medical education community. However,
little is known about the further influence of the pandemic over time and about the impact across the different medical
disciplines.

Objective Our objective was to investigate how residents working in different disciplines and on different tracks (full- vs part-
time) perceived the influence of the COVID-19 pandemic in 2021 and 2022 on their education.

Methods The data were collected with a questionnaire (developed by the Swiss Federal Institute of Technology and the Swiss
Institute for Medical Education) as part of the Swiss national annual survey on medical education. We assessed the influence of
the pandemic on medical residents from different specialties in 2021 and 2022 with 3 items: global effect on education,
available time for education, and effect on teaching.

Results The questionnaire had a response rate of 70% (8496 of 12 137) in 2021 and 2022 (8823 of 12 604). In 2021, residents
reported that the pandemic had a negative influence (3.5 of 5; P<.001; 95% CI 0.49, 0.53) and impaired their education. The
negative influence declined (t=7.91; P<.001; 95% CI 0.07, 0.11) but remained noticeable in 2022 (3.4 of 5; P<.001; 95% CI 0.41,
0.44). This pattern of results was similar among the different medical specialties. In both years, residents working full-time
reported a more severe influence of the pandemic than those working part-time (eg, in 2021 impaired education: 3.1 of 4 vs
2.9 of 4; P<.01; 95% CI -0.26, -0.14).

Conclusions The negative influence of the pandemic declined across all medical disciplines.

Introduction

The consequences of the COVID-19 pandemic for the
medical community have been investigated in various
studies.1-10 Yet, working and educational conditions
for medical residents (herein referring to junior doc-
tors undertaking postgraduate medical training) were
changing rapidly within the COVID-19 pandemic,
even from 2021 to 2022. There is a lack of studies on
the consequences of the pandemic over time and across
different medical disciplines.

Although the working conditions of the medical
staff were already known to be difficult (eg, contrib-
uting to high burnout rates),11 the sudden disturbance
of the COVID-19 pandemic had a massive effect on
the daily life of health care workers.12,13 Aside from
the loss of their habitual routines,2 additional clinical
demands, social distancing, and concern for their own
personal health/safety,6 medical residents also had to
face feelings of isolation5 as well as the shift to digital
teaching and education.1,2,6,14 These changes resulted
in feelings of grief,2 resignation, and anxiety, alongside

with worries about the loss of hands-on experience
and their future careers.4,8 These worries seem to be
justified since learning opportunities3 did decline, and
remote learning may be less effective.3,9 Residents
reported a decreased motivation/concentration as a
consequence of the restrictions imposed on their edu-
cational training.5

Aside from its negative consequences, the COVID-19
pandemic has also led people in the medical com-
munity to feel positive emotions, such as relief.2

Research has revealed that the COVID-19 pandemic
was sometimes seen as a formal excuse to slow
down, and many were fond of the autonomy and
the benefits brought by digital teaching and meet-
ings.1,2,6 In Switzerland, residents have the opportu-
nity to work part-time (ie, they can negotiate to
work less than 95% per contract). Part-time working
among the medical community is rare but is becom-
ing more popular in Switzerland. Approximately
16% of the physicians working in Swiss hospitals
work part-time. Part-time work could theoretically
have protected residents against COVID-19 pan-
demic effects because the organization of the educa-
tion (time and duration) allows for more flexibilityDOI: http://dx.doi.org/10.4300/JGME-D-23-00361.1
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(eg, time frames for completing educational require-
ments are longer).

There are concerns about whether residents had
received enough exposure in specific specialties dur-
ing the height of the pandemic, and whether the
effects of the pandemic led to lower examination
performances or reduced preparedness for autono-
mous practice.15 Though many studies have analyzed
the influence of the COVID-19 pandemic, there is a
lack of data on its consequences16,17 or on whether
the detrimental impact of the pandemic has dimin-
ished completely.18 Knowledge about the long-term
consequences of the COVID-19 pandemic, such as
delays or extension in education or competency
development, is essential for the organization of the
medical education system, for the continuous provi-
sion of medical treatments and care for the popula-
tion, and to meet national demand. It is therefore
important to study the consequences of the COVID-19
pandemic on the medical education system more thor-
oughly over time. An examination across the different
medical disciplines, as well as in terms of residents’
work status (ie, part- vs full-time) appears necessary.

Methods

The data were collected in summer 2021 and 2022
as part of the annual quality assessment of institu-
tions delivering postgraduate medical education in
Switzerland.19 The questions were developed by the
Swiss Federal Institute of Technology (ETH) and
the Swiss Institute for Medical Education.

In both years, approximately 12000 residents from
Switzerland received a hard-copy questionnaire19 from
their supervisors. Residents returned the completed
questionnaires to the ETH anonymously via mail. The
full methods are described elsewhere.19

Measures

To assess the influence of the COVID-19 pandemic,
we used the following items in both years: General
negative influence of the COVID-19 pandemic was
assessed with a 5-point bipolar item and had the fol-
lowing wording: “The COVID-19 pandemic affected
my education… (5=very negatively, 1=very pos-
itively).” For the assessment of “reduction of time
for education/training” we included the item: “During
the course of the pandemic the available time for my
education… (5=decreased a lot, 1=increased a lot).”
The “impairment of education” was assessed with the
item: “The teaching of education content has been
impaired by the pandemic (eg, due to digital teaching),”
using a 4-point response scale (1=does not apply,
4=applies completely).

We used 1-sample t tests against the scale mean to
analyze the residents’ opinion regarding the influence
of the pandemic and unpaired t tests for the compar-
ison across time, as well as for detecting potential
differences between part-time and full-time working
residents. Additionally, t tests were conducted for
investigating the effects separately for the different
specialties.

Ethical approval for this research was given by the eth-
ics committee from the ETH Z€urich (EK-2021-N-93-A).

Results

The overall response rate for both years was 70%
(2021=8496 of 12137 total residents and 2022=8823
of 12604). Our analyses for 2021 are based on
N2021=8496 postgraduate medical residents (3643 male
and 4794 female residents; 104 selected other response
options). Regarding 2022, we had a sample of N2022=
8823 residents (3792 males and 4929 females; 102
selected other response options). The majority of resi-
dents (>85%, in 2021: 7389 of 8487 and in 2022:
7465 of 8731) reported working full-time in both years
and around 15% (in 2021: 1098 of 8496 and in 2022:
1266 of 8731) reported working part-time (ie, residents
reporting to work less than 95%). The number of resi-
dents per discipline is reported in the FIGURE. Numbers
vary due to single missing values and because residents
staying for <2 months were excluded from analysis.

Residents’ Perception of the COVID-19 Pandemic

In 2021 and 2022 the general influence of the
COVID-19 pandemic was perceived as clearly nega-
tive (both Cohen’s d>0.55, see t tests parameters
reported in the TABLE). Across all medical disciplines, a
similar negative influence was observable. As the FIGURE

displays, the orthopedic surgery residents reported the
most negative influence in both years (M2021=3.76,
M2022=3.63), while pediatrics and adolescent medicine
residents reported the least negative scores in 2021
(M2021=3.47) and psychiatry residents in 2022
(M2022=3.32).

We used unpaired t tests to compare the data
from 2021 and 2022 (TABLE) and found that the
influence of the COVID-19 pandemic declined in
2022 (d2021vs2022=0.12). This decline was significant
across disciplines (P<.05) except for pediatrics and
adolescent medicine (P>.10), which had reported the
least impact of the COVID-19 pandemic in the 2021
survey.

In both years, residents reported a reduction in
the time available for education/training (d2021=0.76,
d2022=0.13), and that their education had been
impaired by the COVID-19 pandemic (d2021=0.69,

BRIEF REPORT

Journal of Graduate Medical Education, June 2024 319

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-28 via free access



d2022=0.42) as displayed in the TABLE. T tests against
the scale mean showed an effect for both years.
These results were similar across disciplines, except
that in 2022 residents from pediatrics and adolescent
medicine did not indicate a reduction in their time
for education (P>.59, FIGURE). Comparing 2021 and
2022, residents from all disciplines reported relatively
less reduction of education time in 2022 than in 2021
(d2021vs2022=0.61) and less impairment of their educa-
tion in 2022 than in 2021 (d2021vs2022=0.26).

Residents Working Part-Time vs Full-Time

Further analyses showed that residents working full-
time reported a significantly stronger negative influ-
ence of the COVID-19 pandemic (d=-0.08), more
reduction of their education time (d=0.17), and more
impairment to their education (d=-0.23) than resi-
dents working part-time in 2021 (see TABLE). In
2022, both subsamples judged the influence as less
severe than in 2021, also in terms of education time
and education impairment. Despite the decline, dif-
ferences between the subgroups remained significant
in 2022: Full-time working residents still perceived the
influence of the pandemic as more negative (d=-0.05)
and the education to be more impaired (d=-0.18)
than did residents working part-time.

Discussion

Residents indicated that the negative influence of
the COVID-19 pandemic was still present in 2022,
although less severe than in 2021. This pattern was
similar across different medical disciplines. The find-
ings show a decline in the ratings, which seems prom-
ising for the medical community. Nevertheless, there
are continuing negative consequences of the COVID-19
pandemic that need to be resolved; what is more,
understanding the vulnerability of the resident educa-
tion system may facilitate the development of adapta-
tion strategies and mechanisms to ensure a more
efficient handling of future challenges.

In 2021, residents working full-time perceived the
influence of the COVID-19 pandemic to be more
severe than did those working part-time. The differ-
ences declined in 2022 but remained significant, espe-
cially regarding the perceived impaired education.
Working part-time might have provided more flexibil-
ity to deal with the challenges brought about by the
situation. The observed effects were rather small
(most Cohen’s d scores were below 0.20 suggesting
only small effects) and based only on single-item mea-
sures. Future research is warranted to gain more
insight into the relationship between work status and
perception of the COVID-19 pandemic.

FIGURE

Residents’ Responses Regarding the Item “General Negative Influence of the COVID-19 Pandemic” Across the Years
2021 and 2022 and Across the Different Medical Disciplines
Note: Error bars: 95% CI other disciplines contain all further less frequent disciplines.
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The beneficial effect of working part-time aligns
with the literature showing a positive effect of part-
time work in general on work control and patient
satisfaction.20 Working part-time might also be recom-
mended, given that previous studies have consistently
shown that the work quality of part-time workers is
similar or even higher21,22 and that patients receiving
medical treatments are at least equally satisfied with
part-time workers.20,23,24

The present research is based only on samples from
Switzerland. However, the large size of the samples
and the fact that we found similar results across differ-
ent medical disciplines support the assumption that the
effects would be similar in other countries.

Conclusions

The COVID-19 pandemic had detrimental effects on
graduate medical education in Switzerland in 2021
and 2022. According to the residents, the negative
influence continued but declined to a substantial
extent for all medical disciplines. Residents working
part- (vs full-) time reported a less severe influence of
the COVID-19 pandemic in both years.

References

1. Browne J. “Excuse the cat…” Reflections on online
mentoring during the COVID-19 pandemic. Med Educ.
2021;55(6):673-675. doi:10.1111/medu.14445

2. Luong V, Burm S, Bogie BJM, et al. A phenomenological
exploration of the impact of COVID-19 on the medical
education community. Med Educ. 2022;56(8):815-822.
doi:10.1111/medu.14793

3. Shih KC, Chan JC-H, Chen JY, Lai JS-M. Ophthalmic
clinical skills teaching in the time of COVID-19: a crisis
and opportunity. Med Educ. 2020;54(7):663-664.
doi:10.1111/medu.14189

4. Theoret C, Ming X. Our education, our concerns: the
impact on medical student education of COVID-19.
Med Educ. 2020;54(7):591-592. doi:10.1111/medu.
14181

5. Wurth S, Sader J, Cerutti B, et al. Correction to:
Medical students’ perceptions and coping strategies
during the first wave of the COVID-19 pandemic:
studies, clinical implication, and professional identity.
BMC Med Educ. 2022;22(1):232. doi:10.1186/s12909-
022-03307-9

6. Zuo L, Miller Juv�e A. Transitioning to a new era: future
directions for staff development during COVID-19.
Med Educ. 2021;55(1):104-107. doi:10.1111/medu.
14387

7. Christophers B, Nieblas-Bedolla E, Gordon-Elliott JS,
Kang Y, Holcomb K, Frey MK. Mental health of US
medical students during the COVID-19 pandemic.
J Gen Intern Med. 2021;36(10):3295-3297.
doi:10.1007/s11606-021-07059-y

8. Northcraft H, Bai J, Griffin AR, Hovsepian S, Dobalian A.
Association of the COVID-19 pandemic on VA
resident and fellow training satisfaction and future VA

TABLE

Descriptive Statistics and Parameters of 1-Sample t Tests Against Scale Mean and Unpaired t Tests2021vs2022

Statistics of Full
Sample

Descriptive Statistics t Tests Against Scale Mean (2021 and 2022)
Unpaired t Test (Comparing 2021

vs 2021)

M2021 (SD) M2022 (SD) t2021 (df) t2022 (df) 95% CI2021 95% CI2022 t2021vs2022 (df) 95% CI

A. General negative
influence

3.52 (0.81) 3.42 (0.76) 58.51a (8483) 51.85a (8717) 0.49, 0.53 0.41, 0.44 7.91a (17200) 0.07, 0.11

B. Reduction of
education time

3.65 (0.86) 3.12 (0.88) 69.60a (8410) 12.33a (8691) 0.64, 0.67 0.10, 0.14 40.23a (17101) 0.51, 0.56

C. Impairment of
education

3.11 (0.89) 2.88 (0.91) 62.44a (8234) 37.48a (8078) 0.59, 0.63 0.36, 0.40 16.47a (16312) 0.20, 0.26

Statistics of Part-
and Full-Time
Subsamples

Descriptive Statistics for
Comparison of

Part- vs Full-Time

Unpaired t Tests
(Comparing Part- vs
Full-Time Within
2021 and 2022)

Unpaired t Test
(Comparing 2021 vs 2021
for Part- and Full-Time)

Mpart-

time2021

(SD)

Mfull-

time2021

(SD)

Mpart-

time2022

(SD)

Mfull-

time2022

(SD)

tpart_full_21
(df)

tpart_full_22
(df)

95%
CI2021

95%
CI2022

tpart_21vs22
(df)

tfull_21vs22
(df)

95% CI 95% CI

A. General negative
influence

3.46 (.78) 3.53 (.82) 3.39 (.77) 3.43 (.76) -2.49b (8404) -1.72b (8642) -0.12, -0.01 -0.08, -0.00 2.24b (2334) 7.56a (14694) 0.01, 0.13 0.07, 0.12

B. Reduction of
education time

3.53 (.80) 3.67 (.87) 3.15 (.87) 3.11 (.88) -5.16a (8333) 1.10 (8598) -0.20, -0.09 -0.02, 0.08 11.04 (2325) 38.43a (14606) 0.32, 0.45 0.53, 0.59

C. Impairment of
education

2.94 (.93) 3.14 (.87) 2.74 (.92) 2.90 (.90) -6.87a (8157) -5.69a (7995) -0.26, -.014 -0.22, -0.11 5.00a (2248) 15.52a (13904) 0.12, 0.27 0.20, 0.26

a P<.001.
b P<.05.
Note: npart-time2021=1098, nfull-time2021=7398, npart-time2022=1266, nfull-time2022=7465; for items A and B scores ranged from 1=very positively/increased a lot to
5=very negatively/decreased a lot; for item C from 1=does not apply to 4=applies completely.

BRIEF REPORT

Journal of Graduate Medical Education, June 2024 321

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-28 via free access

http://doi.org/10.1111/medu.14445
http://doi.org/10.1111/medu.14793
http://doi.org/10.1111/medu.14189
http://doi.org/10.1111/medu.14181
http://doi.org/10.1111/medu.14181
http://doi.org/10.1186/s12909-022-03307-9
http://doi.org/10.1186/s12909-022-03307-9
http://doi.org/10.1111/medu.14387
http://doi.org/10.1111/medu.14387
http://doi.org/10.1007/s11606-021-07059-y


employment: a mixed methods study. J Grad Med
Educ. 2022;14(5):593-598. doi:10.4300/jgme-d-22-
00168.1

9. Hogan SO, Holmboe ES. Effects of COVID-19 on
residency and fellowship training: results of a national
survey. J Grad Med Educ 2022;14(3):359-364.
doi:10.4300/JGME-D-22-00351.1

10. Blanchard AK, Podczerwinski J, Twiss MF, Norcott C,
Lee R, Pincavage AT. Resident well-being before and
during the COVID-19 pandemic. J Grad Med Educ.
2021;13(6):858-862. doi:10.4300/JGME-D-21-00325.1

11. Alexandrova-Karamanova A, Todorova I, Montgomery A,
et al. Burnout and health behaviors in health
professionals from seven European countries. Int Arch
Occup Environ Health. 2016;89(7):1059-1075.
doi:10.1007/s00420-016-1143-5

12. Khamees D, Brown CA, Arribas M, Murphey AC,
Haas MRC, House JB. In crisis: medical students in the
COVID-19 pandemic. AEM Educ Train. 2020;4(3):
284-290. doi:10.1002/aet2.10450

13. Papapanou M, Routsi E, Tsamakis K, et al. Medical
education challenges and innovations during COVID-19
pandemic. Postgrad Med J. 2022;98(1159):321-327.
doi:10.1136/postgradmedj-2021-140032

14. Wayne DB, Green M, Neilson EG. Medical education
in the time of COVID-19. Sci Adv. 2020;6(31):
eabc7110. doi:10.1126/sciadv.abc7110

15. Ahmed H, Allaf M, Elghazaly H. COVID-19 and
medical education. Lancet Infect Dis. 2020;20(7):
777-778. doi:10.1016/S1473-3099(20)30252-8

16. Kaul V, de Moraes AG, Khateeb D, et al. Medical
education during the COVID-19 pandemic. Chest.
2021;159(5):1949-1960. doi:10.1016/j.chest.2020.12.026

17. Hayat AA, Keshavarzi MH, Zare S, et al. Challenges
and opportunities from the COVID-19 pandemic in
medical education: a qualitative study. BMC Med Educ.
2021;21(1):247. doi:10.1186/s12909-021-02682-z

18. Ferrel MN, Ryan JJ. The impact of COVID-19 on
medical education. Cureus. 2020;12(3):e7492.
doi:10.7759/cureus.7492

19. Luchsinger L, Berthold A, Brodmann Maeder M,
Giger M, Bauer W, Siegrist M. A questionnaire for

quality control in postgraduate medical education in
Switzerland. Med Teach. 2023;45(9):1012-1018.
doi:10.1080/0142159X.2023.2168181

20. Bodenheimer T, Haq C, Lehmann W. Continuity and
access in the era of part-time practice. Ann Fam Med.
2018;16(4):359-360. doi:10.1370/afm.2267

21. Fairchild DG, McLoughlin KS, Gharib S, et al.
Productivity, quality, and patient satisfaction:
comparison of part-time and full-time primary care
physicians. J Gen Intern Med. 2001;16(10):663-667.
doi:10.1111/j.1525-1497.2001.01111.x

22. Panattoni L, Stone A, Chung S, Tai-Seale M. Patients
report better satisfaction with part-time primary care
physicians, despite less continuity of care and access.
J Gen Intern Med. 2015;30(3):327-333. doi:10.1007/
s11606-014-3104-6

23. Mechaber HF, Levine RB, Manwell LB, et al. Part-time
physicians…prevalent, connected, and satisfied. J Gen
Intern Med. 2008;23(3):300-303. doi:10.1007/s11606-
008-0514-3

24. Parkerton PH, Wagner EH, Smith DG, Straley HL.
Effect of part-time practice on patient outcomes. J Gen
Intern Med. 2003;18(9):717-724. doi:10.1046/j.1525-
1497.2003.20401.x

Anne Berthold, PhD, is Researcher, Consumer Behavior Group,
ETH Zurich, Zurich, Switzerland; Larissa Luchsinger, MA, is
Researcher, Consumer Behavior Group, ETH Zurich, Zurich,
Switzerland; and Michael Siegrist, PhD, is Professor, Consumer
Behavior Group, ETH Zurich, Zurich, Switzerland.

Funding: Data collection was funded by the Swiss Institute for
Medical Education, Bern, Switzerland.

Conflict of interest: The authors declare they have no competing
interests.

The authors would like to thank the medical residents who
participated in the annual surveys and the Swiss Institute for
Medical Education for the support.

Corresponding author: Anne Berthold, PhD, Consumer Behavior
Group, ETH Zurich, Zurich, Switzerland, aberthold@ethz.ch

Received May 19, 2023; revisions received October 24, 2023, and
March 5, 2024; accepted March 12, 2024.

BRIEF REPORT

322 Journal of Graduate Medical Education, June 2024

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-28 via free access

http://doi.org/10.4300/jgme-d-22-00168.1
http://doi.org/10.4300/jgme-d-22-00168.1
http://doi.org/10.4300/JGME-D-22-00351.1
http://doi.org/10.4300/JGME-D-21-00325.1
http://doi.org/10.1007/s00420-016-1143-5
http://doi.org/10.1002/aet2.10450
http://doi.org/10.1136/postgradmedj-2021-140032
http://doi.org/10.1126/sciadv.abc7110
http://doi.org/10.1016/S1473-3099(20)30252-8
http://doi.org/10.1016/j.chest.2020.12.026
http://doi.org/10.1186/s12909-021-02682-z
http://doi.org/10.7759/cureus.7492
http://doi.org/10.1080/0142159X.2023.2168181
http://doi.org/10.1370/afm.2267
http://doi.org/10.1111/j.1525-1497.2001.01111.x
http://doi.org/10.1007/s11606-014-3104-6
http://doi.org/10.1007/s11606-014-3104-6
http://doi.org/10.1007/s11606-008-0514-3
http://doi.org/10.1007/s11606-008-0514-3
http://doi.org/10.1046/j.1525-1497.2003.20401.x
http://doi.org/10.1046/j.1525-1497.2003.20401.x
mailto:aberthold@ethz.ch

