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Abstract

Our study aims to update knowledge about psychological distress and its changes in the
Polish group of academic medical teachers after two years of a global pandemic. During the
coronavirus disease, teachers were challenged to rapidly transition into remote teaching
and adapt new assessment and evaluation systems for students, which might have been a
completely novel situation that was not addressed before, especially in medical universities
in Poland. We conducted a cross-sectional study at Poznan University of Medical Sciences
from March to April 2022. The questionnaire included self-reported information on anxiety,
stress, and depression. We found that post-pandemic levels of anxiety, stress, and depres-
sion have significantly (p<0.001) improved compared to initial levels at the beginning of
coronavirus disease. In multivariate models, females had higher odds of improving levels of
anxiety (OR = 0.46; 95% Cl = -1.58—(-0.03); p = 0.04), stress (OR = 0.36; 95% Cl| =
-1.83—(-0.22); p = 0.01), and depression (OR = 0.0.37; 95% CI = -1.58—(-0.12); p =
0.03). Anxiety, stress, or depression were not significantly associated with years of experi-
ence, the number of taught subjects, and weekly teaching hours, but only with the academic
work during COVID-19 (Spearman faniety = 0.37, fstress = 0.32, fepression = 0.37, p<0.001).
For the virtual learning concerns, 79% of teachers reported that students might engage less;
and it was correlated with higher weekly teaching hours (r = 0.19, p<0.05). Even though only
29.8% reported cheating as a concern, it was correlated with a higher number of taught sub-
jects (r=0.2, p<0.05). Levels of anxiety, stress, and depression have improved as time
passed, not affecting teachers’ academic performance. Concerns about virtual learning
have been raised, suggesting it may be conjoined with classroom learning but not as an
alternative. Universities should highlight the importance of seeking psychological support
and provide essential programs to employees. Teachers’ coping skills with psychological
distress should be further studied.
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1. Introduction

Coronavirus disease spread rapidly during the first few months of 2020, making the World
Health Organization (WHO) announce the coronavirus 2019 (COVID-19) pandemic. Accord-
ing to WHO statistics, the number of infected people until 2022 reached almost 300 million,
whereas over 5 million people died; however, the number of undiagnosed cases may be signifi-
cantly higher [1]. The pandemic reality, national restrictions, and social distancing regulations
changed almost all everyday life aspects worldwide, including higher education institutions [2,
3]. As a result, teachers and professors moved to virtual learning quickly, which raised levels of
stress and eventually accumulated symptoms of fatigue, anxiety, and psychological distress [4].

Before the COVID-19 pandemic, university teachers were afflicted by significant stress [5].
In 2020, besides general pandemic threats, academic teachers were challenged to rapidly tran-
sition into remote teaching and adapt new systems of assessment and evaluation of students,
which might be a completely novel situation. Scientific research and international collabora-
tion also were significantly impeded [6, 7].

Most studies concerning psychological distress in academic teachers were published in 2020, dur-
ing the first few months of the pandemic [8]. According to a systematic review and meta-analysis by
Ozamiz-Etxebarria et al. [3], anxiety, depression, and distress were present in all teachers, 17%, 19%,
and 30%, respectively. Academic teachers experienced more stress than school teachers, but they
experienced anxiety less frequently. The anxiety was significantly higher on the Asian continent.
Meta-analysis showed no significant differences in psychological symptoms related to the pandemic
distress depending on sex or age, although some studies had reported them. The methodology-
using different scales or different ways of data collection had a significant impact on results [3].

The passage of time and frequent restriction changes may significantly impact people’s atti-
tudes, affecting their fears, beliefs, coping strategies, everyday routines, and other issues. Also,
studies concerning psychological distress among academic medical teachers are underrepre-
sented. Therefore, our study aims to update knowledge about psychological distress and its
changes in a group of medical academic teachers in Poland after two years of a global pan-
demic, which according to our knowledge, no similar study has been performed.

This study will therefore address the following research questions:

o What are the differences between anxiety, stress, and depression levels from November 2019
(the beginning of COVID-19) till April 20222

o What is the impact of demographic parameters (gender, years of teaching experiences, num-
ber of taught subjects, weekly teaching hours, experience with virtual learning before
COVID-19, having psychological distress before COVID-19, and major life-changing events
due to COVID-19) on the levels of anxiety, stress, and depression?

o What are the correlations between major online learning concerns and demographic param-
eters (gender, years of teaching experiences, number of taught subjects, weekly teaching
hours, experience with virtual learning before COVID-19, having psychological distress
before COVID-19, and major life-changing events due to COVID-19)?

« What are the predictors for improved anxiety, stress, and depression levels?

2. Methods
2.1. Study design

We performed a cross-sectional study using an anonymous, self-administered and structured
online survey tool through the "Microsoft Forms" platform.
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2.2. Study population

The inclusion criteria were applied to all individuals who agreed to participate in the study:
age > 18 years, hold a Ph.D. or M.D, and be a research and teaching staff at Poznan University
of Medical Sciences (PUMS). There were no restrictions on gender, age, nationality, or socio-
economic level. The exclusion criteria were all participants less than 18 years, who refused to
participate in the study or inaccurately filled the survey.

2.3. Sampling

Participation in the survey was promoted in March-April 2022 over a mailing list reaching all
members of Poznan University of Medical Sciences (PUMS), followed by repeated reminders
directed to the group of professors. According to the PUMS website, the research and teaching
staff include 1200 individuals. All 144 respondents who fulfilled the inclusion criteria were
used in the analysis.

2.4. Study tool

The survey is composed of three parts: (1) the demographic characteristics (age, gender, teach-
ing years of experience, number of subjects taught, number of weekly teaching hours, psycho-
logical distress prior to the pandemic (yes/no), prior experience with remote techniques (yes/
no), major life changes due to COVID-19); (2) subjective level of anxiety, stress, and depres-
sion reported as a 1-5 scale of normal, mild, moderate, severe and extremely severe (when
COVID-19 was first discovered and at time of the study); (3) predictors of psychological dis-
tress (academic work during COVID-19, the need for psychological support, sleep distur-
bances, COVID-19 restriction cancellations, repeated canceling and reimplementation,
passing time, implementation of well-organized remote teaching, adapting to virtual learning,
vaccination, infection status, engaging in unhealthy behaviors and main concerns of remote
learning). The survey is available in supplementary files.

2.5. Statistical analysis

We performed the statistical analysis using Statistica version 13 coupled with Plus Kit version
3. Shapiro-Wilk test was used to measure the normality of continuous data. Categorical data
were reported as frequency/percentage and continuous data as mean/standard deviation (SD)
(for normal distribution and scales of anxiety, stress, and depression) or median/interquartile
range (IQR) (for non-normal distribution). Intra-differences between variables (e.g. initial
anxiety levels vs. current anxiety levels for females) were tested using a non-parametric Wil-
coxon signed-rank test with Bonferroni correction. Chi-square with Bonferroni correction
tested the inter-differences between the groups (i.e., initial anxiety levels between males vs.
females). Moreover, Mann-Whitney U tested anxiety, stress and depression differences
between two groups (gender, years of experience, previous experience with online learning
and having psychological distress before COVID-19). Moreover, Spearman’s rank correlation
coefficient (r) and phi coefficient (@) were used to investigate the correlation between several
demographic factors and online learning concerns; and between psychological distress predic-
tors and stress, depression and anxiety. Finally, we built three multifactorial backward stepwise
logistic regression models for anxiety, stress, and depression; results are presented as odds
ratios (ORs) and 95% confidence intervals (95% CI). A p-value less than 0.05 is statistically sig-
nificant in all tests except in Tables 2 and 3 due to applying Bonferroni correction, where p-
values less than 0.00104 and 0.00119, respectively, are considered statistically significant.
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3. Results
3.1 Demographic characteristics of the participants

A total of 144 responses have been collected. The average age of the participants was

44.85 + 10.78, and there were 64.6% females and 35.4% males. The teachers had an average of
17.53 £ 11.33 years of experience, and the majority were teaching less than five subjects and
had from five up to 15 teaching hours per week. Only 29.2% reported facing psychological dis-
tress before COVID-19, and only 16.7% had previous experience with online learning. Almost
80% declined to have had any major life-changing events due to COVID-19. Demographic
data are presented in (Table 1).

3.2 Initial and current levels of anxiety, stress, and depression

Overall, anxiety, stress, and depression levels after two years of the pandemic were significantly
lower than the initial levels (when COVID-19 started) (Fig 1).

Females showed significant improvement in anxiety; ratings changed from 2.66 = between
"mild" and "moderate" at pandemic onset to 1.55 after pandemic restrictions were
lifted = between "normal" and "mild". Stress levels were reduced by 0.9, from between "mild"
and "moderate" to between "normal"” and "mild". Depression levels changed from
2.09 = between "mild" and "moderate to 1.63 = between "normal" and "mild".

Males reported numerically higher anxiety ("mild" < 2.16 < "moderate” vs. "normal" <
1.59 < "mild"), stress levels ("mild" < 2.04 < "moderate" vs. "normal" < 1.73 < "mild"), and

Table 1. Demographic data of the participants, frequencies reported as N (%).

Age 44.85 + 10.78; [44 (37-53)]"

Male 51 (35.4)

Teaching years’ experience 1753 £ 1133 [(A6 (7-29)1°
> 20 years 63 (43.8)

Number of teaching subjects | 381£325[GQ@3)
<Ssubjects L 95(66)
> 5 subjects 49 (34)

Weeldy teaching hours | s b s s
StoclOhoursaweek e 33088
10to<15hoursaweek ). 533068)
1oto<20hoursaweek ). 19013.2)
> 20 hours a week 19 (13.2)

Psychological distress before COVID-19 L
S A 102 (70.8)
Yes 42 (29.2)

Previous experience with online learning L
N 120(833)
Yes 24 (16.7)

Major life-changing due COVID-19 L
N . US(799)
Yes 29 (20.1)

* reported as mean + SD; [median (IQR)]*

https://doi.org/10.1371/journal.pone.0278311.t001
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Table 2. Intra-differences analysis between initial and current levels of anxiety, stress, and depression using paired Wilcoxon signed-rank test with Bonferroni-

correction.
............................................................................................................... Initiallevel Currentlevel
Demographic parameter oo Mean 1 Median | Mean | Median z P
(SD) (Q1-Q3) (SD) (Q1-Q3)
Anxiety
Gender Female 2.66 (1.14) 3(2-3) 1.55(0.76) 1 6.69 <0.001*
Male 2.16 (1.07) 2(1-3) 1.59 (0.75) 1 3.25 0.001
Teaching experience (yrs.) < 20 years 2.6 (1.14) 3(2-3) 1.56 (0.81) 1 5.87 <0.001*
> 20 years 2.32(1.12) 2(1-3) 1.57 (0.69) 1 4.54 <0.001*
Subject No. < 5 subjects 2.54 (1.16) 2(2-3) 1.6 (0.75) 1 6.18 <0.001*
> 5 subjects 2.37 (1.09) 2 (1-3) 1.49 (0.77) 1 4.13 <0.001*
Weekly teaching hours (hrs.) 5to < 10 2.57 (1.03) 3(2-3) 1.62 (0.81) 1 4.66 <0.001*
10to < 15 2.42 (1.18) 2 (1-3) 1.53(0.72) 1 4.41 <0.001*
15to < 20 2.42 (1.17) 3(1-3) 1.42 (0.69) 1 2.59 0.010
>20 2.47 (1.31) 2 (1-3) 1.63 (0.76) 1 2.93 0.003
Psychological distress before COVID-19 No 2.26 (1.09) 2 (1-3) 1.4 (0.63) 1 6.19 <0.001*
Yes 3(1.08) 3(2-4) 1.95 (0.88) 2 4.13 <0.001*
Previous experience with online learning No 2.51(1.17) 2 (1.5-3) 1.53 (0.74) 1 6.90 <0.001*
Yes 2.33(0.92) 2 (2-3) 1.71 (0.81) 2 2.56 0.011
Major life-changing due COVID-19 No 2.48 (1.1) 2 (2-3) 1.53(0.72) 1 6.71 <0.001*
Yes 2.48 (1.27) 2(1-3) 1.69 (0.89) 1 3.18 0.001
Stress
Gender Female 2.53(1.2) 3(1-3) 1.63 (0.83) 1 6.11 <0.001*
Male 2.04 (1) 2 (1-3) 1.73 (0.92) 1 1.90 0.06
Teaching experience (yrs.). < 20 years 2.49 (1.24) 3(1-3) 1.73 (0.92) 1 4.63 <0.001*
> 20 years 2.17 (1.02) 2 (1-3) 1.59 (0.78) 1 4.17 <0.001*
Subject No. < 5 subjects 2.46 (1.2) 2 (1-3) 1.73 (0.9) 1 4.99 <0.001*
> 5 subjects 2.14 (1.04) 2 (1-3) 1.55(0.77) 1 3.86 <0.001*
Weekly teaching hours (hrs.) 5to < 10 2.45 (1.14) 2 (2-3) 1.66 (0.94) 1 3.80 <0.001*
10to < 15 2.19 (1.16) 2 (1-3) 1.68 (0.83) 1 3.27 0.001
15to < 20 2.42 (1.26) 2 (1-3) 1.63 (0.83) 1 2.55 0.011
>20 2.47 (1.12) 2(2-3) 1.68 (0.82) 1 2.80 0.005
Psychological distress before COVID-19 No 2.05 (1.08) 2 (1-3) 1.48 (0.73) 1 4.68 <0.001*
Yes 3.1 (0.98) 3 (2-4) 2.12 (0.99) 2 4.08 <0.001*
Previous experience with online learning No 2.37 (1.19) 2 (1-3) 1.63 (0.87) 1 5.75 <0.001*
Yes 2.29(1) 2 (1.5-3) 1.83(0.82) 2 2.34 0.019
Major life-changing due COVID-19 No 2.33(1.14) 2 (1-3) 1.65 (0.86) 1 5.58 <0.001*
Yes 2.45 (1.21) 2 (1-3) 1.72 (0.88) 1 2.70 0.006
Depression
Gender Female 2.09 (1.15) 2 (1-3) 1.63 (1) 1 3.96 <0.001*
Male 1.75(0.91) 2(1-2) 1.67 (0.86) 1 0.73 0.463
Teaching experience (yrs.). < 20 years 1.99 (1.08) 2 (1-3) 1.54 (0.87) 1 3.87 <0.001*
> 20 years 1.94 (1.09) 2(1-3) 1.78 (1.04) 1 1.30 0.192
Subject No. < 5 subjects 2.07 (1.19) 2(1-3) 1.74 (1.03) 1 3.12 0.002
> 5 subjects 1.76 (0.8) 2(1-2) 1.47 (0.74) 1 2.33 0.020
(Continued)
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Table 2. (Continued)

Weekly teaching hours (hrs.)

Psychological distress before COVID-19

Previous experience with online learning

Major life-changing due COVID-19

* significant at p<0.00104

https://doi.org/10.1371/journal.pone.0278311.t1002

.................................. Initiallevel Currentlevel
5t0 < 10 1.96 (1.13) 2(1-3) 1.58 (0.91) 1(1-2) 2.94 0.003
10to < 15 1.85 (0.95) 2(1-2) 1.7 (1.01) 1(1-2) 1.29 0.196
15 to < 20 1.95 (1.27) 1(1-3) 1.32 (0.67) 1(1-1) 2.17 0.030
>20 2.32(1.11) 2(1-3) 2(1.05) 2(1-3) 1.22 0.221
No 1.68 (0.91) 1(1-2) 1.39 (0.71) 1(1-2) 3.23 0.001
Yes 2,67 (1.14) 3(2-3) 2.26 (1.17) 2(1-3) 2.15 0.032
No 1.96 (1.1) 2(1-3) 1.62 (0.95) 1(1-2) 3.64 <0.001*
Yes 2(0.98) 2(1-3) 1.75 (0.94) 1(1-2.5) 1.26 0.209
No 1.89 (1.01) 2(1-3) 1.63 (0.97) 1(1-2) 0.30 0.003
Yes 2.28 (1.31) 2(1-3) 1.69 (0.89) 1(1-2) 2.61 0.009

depression ("normal” < 1.75 < "mild" vs. "normal” < 1.67 < "mild") at the pandemic onset
than when the study occurred, however, the differences were insignificant (Table 2).

Anxiety and stress levels significantly improved for the teachers regardless of their years of
teaching experience, the number of subjects taught, or psychological distress before COVID-
19. Teachers who had weekly teaching hours equal to or higher than 15 hrs. had a nonsignifi-
cant reduction in anxiety, while teachers who had weekly teaching hours equal to 10 hrs. or
higher had a nonsignificant reduction in stress. Teachers without experience with online learn-
ing or who did not have major life-changing due to COVID-19 showed a significant reduction
in anxiety and stress scores as time passed (Table 2). Also, a significant reduction in depression
levels was observed in participants with experience of teaching for less than 20 years and with-
out experience of remote teaching before the pandemic. In other groups, the reduction of
reported depression levels was insignificant during the study (Table 2).

Moreover, the inter-frequencies analysis of stress and depression levels showed significant
differences between teachers who reported having psychological distress before COVID-19 vs.
teachers who declined this item, at the onset of the pandemic as well as post-pandemic. No
other significant changes in frequencies were observed (Table 3).

3.3. Psychological distress predictors

Anxiety, stress, or depression were not significantly associated with years of experience, the
number of subjects taught, and weekly teaching hours, but only with distress associated with
academic work during COVID-19 (fanyiety = 0.37, Igtress = 0.32, depression = 0.37, p<0.001).
Moreover, they were positively correlated with the consideration or searching for psychologi-
cal support because of the pandemic, experience of sleep disturbances because of pandemic
rules, distress associated with constant canceling and reimplementation of the pandemic
restrictions, and engagement in more unhealthy behaviors due to pandemic-associated distress
(Table 4).

3.4. Virtual learning concerns

For the virtual learning concerns, almost 79% of teachers reported that students might engage
less; this opinion was correlated with higher weekly teaching hours (r = 0.19, p<0.05). Cheat-
ing was the least reported concern and was associated with more subjects (r = 0.20, p<0.05).
Finally, we found a positive correlation between major life-change due to COVID-19 and the
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Table 3. Inter-frequencies analysis between initial and current levels of anxiety, stress, and depression using Chi-square test of independence with Bonferroni
correction.

Demographic parameter | Initial frequency L Current frequency .
N (%) N (%)
Normal Moderate/ Chi- P Normal and Moderate and Chi- P
/mild more square mild more square
Anxiety
Gender Female 44 (47.4) 49 (52.7) 2396 | 0.122 80 (86.1) 13 (14) 0141 | 0.707
Male 31 (60.8) 20 (39.3) 45 (88.3) 6(11.8)
Teaching experience (yrs.). < 20 years 38 (47) 43 (53.1) 1.983 0.159 69 (85.2) 12 (14.9) 0.424 0.515
> 20 years 37 (58.8) 26 (41.3) 56 (88.9) 7 (11.2)
Subject No. <5 49 (51.6) 46 (48.5) 0.028 0.866 82 (86.4) 13 (13.7) 0.058 0.809
subjects
>5 26 (53.1) 23 (47) 43 (87.8) 6(12.3)
subjects
Weekly teaching hours (hrs.) 5to < 10 26 (49.1) 27 (51) 0.768 0.857 44 (83.1) 9(17) 1.548 0.671
10to <15 | 29(54.8) 24 (45.3) 48 (90.6) 5(9.5)
15to < 20 9(47.4) 10 (52.7) 17 (89.5) 2 (10.6)
>20 11 (57.9) 8(42.2) 16 (84.3) 3(15.8)
Psychological distress before No 62 (60.8) 40 (39.3) 10.609 0.001 94 (92.2) 8(7.9) 8.744 0.003
COVID-19 Yes 13 (31) 29 (69.1) 31 (73.9) 11 (26.2)
Previous experience with online No 61 (50.9) 59 (49.2) 0.451 0.502 104 (86.7) 16 (13.4) 0.012 0.912
learning Yes 14 (58.4) 10 (41.7) 21 (87.5) 3(12.5)
Major life-changing due COVID- | No 59 (51.3) 56 (48.7) 0.139 0.709 100 (87.0) 15 (13.0) 0.011 0.915
19 Yes 16 (55.2) 13 (44.8) 25 (86.2) 4(13.8)
Stress
Gender Female 46 (49.5) 47 (50.6) 7.19 0.007 76 (81.8) 17 (18.3) 0.038 0.845
Male 37 (72.6) 14 (27.5) 41 (80.4) 10 (19.7)
Teaching experience (yrs.). < 20 years 40 (49.4) 41 (50.7) 5.169 0.023 63 (77.8) 18 (22.3) 1.465 0.226
> 20 years 43 (68.3) 20 (31.8) 54 (85.8) 9(14.3)
Subject No. <5 52 (54.8) 43 (45.3) 0.963 0.326 76 (80) 19 (20) 0.286 0.593
........................................................... subjects
>5 31 (63.3) 18 (36.8) 41 (83.7) 8 (16.4)
subjects
Weekly teaching hours (hrs.) 5to < 10 30 (56.7) 23 (43.4) 0.878 0.831 44 (83.1) 9(17) 0.242 0.971
10to < 15 33 (62.3) 20 (37.8) 43 (81.2) 10 (18.9)
15t0 <20 | 10(52.7) 9 (47.4) 15 (79) 4(21.1)
>20 10 (52.7) 9 (47.4) 15 (79) 4(21.1)
Psychological distress before No 72 (70.6) 30 (29.5) 24.017 | <0.001* 90 (88.3) 12 (11.8) 11.201 0.001
COVID-19 Yes 11 (26.2) 31 (73.9) 27 (64.3) 15 (35.8)
Previous experience with online No 69 (57.5) 51 (42.5) 0.006 0.94 97 (80.9) 23(19.2) 0.082 0.775
learning Yes 14 (58.4) 10 (41.7) 20 (83.4) 4(16.7)
Major life-changing due COVID- | No 67 (58.3) 48 (41.7) 0.09 0.764 94 (81.7) 21(18.3) 0.09 0.765
19 Yes 16 (55.2) 13 (44.8) 23(79.3) 6(20.7)
Depression
Gender Female 61 (65.6) 32 (34.5) 4.544 0.033 75 (80.7) 18 (19.4) 0.100 0.707
Male 42 (82.4) 9(17.7) 40 (78.5) 11 (21.6)
Teaching experience (yrs.). < 20 years 59 (72.9) 22 (27.2) 0.156 0.692 68 (84) 13 (16.1) 1.925 0.165
> 20 years 44 (69.9) 19 (30.2) 47 (74.7) 16 (25.4)

(Continued)
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Table 3. (Continued)

Demographic parameter | Initial frequency ol Currentfrequency o
N (%) N (%)
Normal Moderate/ Chi- P Normal and Moderate and Chi- P
/mild more square mild more square
Anxiety
Subject No. <5 65 (68.5) 30 (31.6) 1.323 0.250 71 (74.8) 24 (25.3) 4.558 0.033
subjects
>5 38 (77.6) 11 (22.5) 44 (89.8) 5(10.3)
subjects
Weekly teaching hours (hrs.) 5to<10 | 38(717) 15 (28.4) 2183 | 0535 44 (83.1) 9(17) 3173 | 0366
10to < 15 40 (75.5) 13 (24.6) 41 (77.4) 12 (22.7)
15to < 20 14 (73.7) 5(26.4) 17 (89.5) 2 (10.6)
>20 11 (57.9) 8(42.2) 13 (68.5) 6(31.6)
Psychological distress before No 84 (82.4) 18 (17.7) 20.123 <0.001* 91 (89.3) 11 (10.8) 19.028 | <0.001*
COVID-19 Yes 19 (45.3) 23 (54.8) 24 (57.2) 18 (42.9)
Previous experience with online No 86 (71.7) 34 (28.4) 0.007 0.934 97 (80.9) 23(19.2) 0.423 0.515
learning Yes 17 (70.9) 7(29.2) 18 (75) 6(25)
Major life-changing due COVID- | No 84 (73.0) 31 (27.0) 0.644 0.422 29 (80.0) 23 (20.0) 0.007 0.934
19
19 (65.5) 10 (34.5) 23(79.3) 6(20.7)
* significant at p<0.00119
https://doi.org/10.1371/journal.pone.0278311.t003
160
Anxiety* Stress* Depression*
140 L6 - L6
22
120
100
41
80
60
41
40
20 34
0
o B o p o p
m Normal ®Mild = Moderate © Severe M Extremely Severe
Fig 1. Subjective ratings of level of anxiety, stress, and depression when COVID-19 was first discovered (retrospective rating) and after COVID-
19-Pandemic restrictions were lifted.
https://doi.org/10.1371/journal.pone.0278311.9001
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Table 4. Spearman rank order correlations between psychological distress predictors and anxiety, stress, and depression.

Question Stress Depression Anxiety

Spearman | psig. | Spearman | psig. | Spearman | p sig.

r r r
Age -0.169 0.043 0.003 0.972 -0.050 0.550
How many years have you worked as a teacher? -0.156 0.061 0.032 0.707 -0.033 0.691
How many subjects do you teach? -0.082 0.336 -0.113 0.185 -0.089 0.297
How many teaching hours per week do you have? 0.028 0.738 0.061 0.470 -0.033 0.696
Distress associated with academic work during the COVID-19 pandemic was higher than before. 0.367 <0.001* 0.322 <0.001* 0.370 <0.001*
I considered and/or actively sought out psychological support because of distress (anxiety, fear, 0.458 <0.001" 0.436 <0.001* 0.456 <0.001*
fatigue, depression,) due to pandemic
I experienced sleep disturbances since the introduction of the pandemic rules 0.434 <0.001* 0.364 <0.001* 0.453 <0.001*
Distress during the COVID-19 pandemic was lowered after cancelling some restrictions 0.022 0.796 0.073 0.387 0.027 0.749
Constant cancelling and reimplementation of COVID restrictions has contributed to an increase 0.276 | 0.001* 0.253 0.002 0.287 | <0.001*
in stress
Distress during the COVID-19 pandemic was lowered with the passing time 0.034 0.687 0.018 0.826 0.048 0.565
Distress during the COVID-19 pandemic was lowered after implementing well-organized remote -0.023 0.783 -0.058 0.491 0.048 0.565
teaching
Distress during the COVID-19 pandemic was lowered after receiving COVID vaccination (if -0.009 0.912 0.053 0.526 0.121 0.147
vaccinated)
Distress during the COVID-19 pandemic was lowered after COVID infection (if infected) -0.048 0.568 -0.077 0.358 0.009 0.914
I engaged in more unhealthy behaviors during the COVID-19 pandemic due to experienced 0.431 <0.001* 0.366 <0.001* 0.319 <0.001*
distress
It was easy for me to adapt to virtual learning 0.036 0.667 -0.095 0.255 -0.022 0.790

* For multiple comparisons, significant for absolute correlation coefficient higher than 0.269.

https://doi.org/10.1371/journal.pone.0278311.t004

occurrence of technical difficulties (r = 0.24, p<0.05). The major online learning concern fre-
quencies and correlation list is shown in Table 5.

3.5. Multivariate models

In the multivariate analysis (Table 6), improvement of anxiety has been associated with being
female (OR = 0.45; 95% CI = -1.58-(-0.03); p = 0.04), lowered distress with passing time

Table 5. Spearman rank order correlations between major online learning concerns and demographic parameters.

Demographic parameter Major online learning concerns
Unable to follow-up with Students will Students will not pay Technical difficulties Students participate/
the students (35.4%) cheat (29.9%) attention (64.6%) during classes (36.1%) engage less (79.2%)
Gender” -0.032 -0.039 -0.028 0.018 0.022
Teaching experience (yrs.). 0.047 -0.017 0.026 -0.070 -0.025
Subject No. 0.051 0.202* 0.117 0.106 0.084
Weekly teaching hours 0.030 0.063 0.082 0.028 0.192*
(hrs.)
Psychological distress -0.028 0.149 -0.068 0.027 -0.085
before COVID-19
Remote teaching before -0.058 -0.088 -0.019 0.052 -0.138
COVID-19”
Major life-changing due 0.063 0.013 0.118 0.235* 0.130
COVID-19”

* Significant at p<0.05
® Calculated using phi coefficient

https://doi.org/10.1371/journal.pone.0278311.t005
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Table 6. Multivariate models for improved levels of anxiety, stress, and depression.

Estimate Standard Wald | 95.0% CL | psig. | OddsRatio
Error Stat. Lower | Upper
Anxiety
Gender -0.808 0.395 4.174 -1.583 | -0.033 | 0.041 0.446
Distress during the COVID-19 pandemic was lowered with the passing time 0.996 0.256 15.129 | 0.494 | 1.497 | <0.001 2.706
Distress during the COVID-19 pandemic was significantly lowered after COVID 0.219 0.111 3.877 0.001 | 0.437 | 0.049 1.245
infection (if infected)
Stress
Gender -1.024 0.409 6.270 -1.826 | -0.223 | 0.012 0.359
Distress during the COVID-19 pandemic was lowered with the passing time 0.851 0.274 9.630 0.313 | 1.388 | 0.002 2.341
I experienced sleep disturbances since the introduction of the pandemic rules 0.358 0.165 4.698 0.034 | 0.682 | 0.030 1.431
Depression

Gender -0.989 0.441 5.025 -1.854 | -0.124 | 0.025 0.372
Years of experience -0.919 0.401 5.245 -1.705 | -0.132 | 0.022 0.399
Distress during the COVID-19 pandemic was lowered with the passing time 0.828 0.301 7.561 0.238 | 1.419 | 0.006 2.290
I experienced sleep disturbances since the introduction of the pandemic rules 0.327 0.162 4.046 0.008 | 0.645 | 0.044 1.386

https://doi.org/10.1371/journal.pone.0278311.t006

(OR =2.7; 95%CI = 0.49-1.50; p<0.001), and lowered distress due to COVID-19 infection
(OR =1.25;95%CI = 0.001-0.44; p = 0.049).

Likewise, better stress scores were associated with being female (OR = 0.36; 95%CI = -1.83-
(-0.22); p = 0.01), lowered distress with passing time (OR = 2.34; 95%CI = 0.31-1.39;

p = 0.002) and experiencing sleep disturbances since the introduction of the pandemic rules
(OR =1.43;95%CI = 0.03-0.68; p = 0.03).

Finally, improved depression level could be predicted by gender (OR = 0.37; 95%CI = -1.85-
(-0.12); p = 0.03), years of experience—only those below 20 years of experience were most likely
to report improvement in depression—(OR = 0.4; 95% CI = -1.71-(-0.13); p = 0.02); lowered
distress during the pandemic with passing time (OR = 2.29; 95%CI = 0.24-(1.42); p = 0.006) and
experiencing sleep disturbances (OR = 1.39; 95% CI = 0.008-0.64; p = 0.04).

4. Discussion

This study set out to examine effects of the COVID-19 pandemic on psychological distress
experienced by Polish academic medical school teachers. Our findings show that anxiety levels
have significantly decreased across all varying factors. Females are more prone to stress (more
exactly: to react more intense to a stressor) than men. According to the multivariate model,
females who reported lowered distress after a COVID-19 infection, sleep disturbances, and
decreased distress over time are predicted to have lower anxiety, stress, and depression levels.

4.1. Age

Age was not significantly associated with anxiety, stress, or depression in our study. However,
age (and therefore experience of the teacher) descriptively correlated negatively with stress (i.e.
older and more experienced teachers feel less stress), which is quite plausible; relatively young
teachers may have concerns about their future career, scientific mobility, clinical rotations,
and specialization. There is basically no association between experience (as measured by bio-
logical age and/or teaching experience) and depression or anxiety levels. However, the age of
the teachers in this sample was 44.85 + 10.78 years which may reflect academic career stability.
In contrast, a study conducted in Spain with a sample size of 1,633 teachers revealed that
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anxiety and stress were more prevalent among women and older participants (>47 years) [9].
These findings were also confirmed by the fact that studies conducted pre-pandemic showed
that anxiety and stress were higher among women due to the role of a caregiver (both person-
ally and professionally), which increased the symptomatology [9]. In contrast to other studies,
it was reported that older teachers (>47 years) experienced higher levels of anxiety and stress
due to difficulties that may have arisen as a consequence of adapting to new technologies when
compared to younger teachers [9].

4.2. Gender

We found that females experienced mild to moderate levels of anxiety, stress, and depression
at the beginning of the pandemic, which was significantly reduced after COVID-19-Pandemic
restrictions were lifted (2 years later). Male participants displayed a constant level of reported
depression (floor effect) from the start of the pandemic to post-pandemic state, which could be
explained by generally low reported levels of depression in this group. Even though their anxi-
ety and stress levels were lower in the post-pandemic state, the differences were insignificant,
which could be clinically relevant but not be detected due to the low sample size.

It is worth mentioning that females reported significantly (p = 0.013) higher anxiety levels
than men at the beginning of the COVID-19 pandemic (2.66 vs. 2.16), while they reported
numerically lower anxiety levels in the post-pandemic stages (1.55 vs. 1.59). Additionally, men
reported significantly (p = 0.019) lower stress levels than females at the beginning of the
COVID-19 pandemic (2.04 vs. 2.53), while they reported numerically higher stress levels in the
post-pandemic stages (1.73 vs. 1.63). No significant differences were observed between males
and females in depression at the beginning of the COVID-19 pandemic or in the post-pan-
demic stages.

These results suggest that females seem to be affected more by the stressor than men but
recover to similar levels as men when the stressor is removed. They also may indicate the abil-
ity of women to handle psychological distress actively and progressively compared to men,
such as seeking help or employing more efficient coping mechanisms. Similar results were
obtained after evaluating 105 academic teachers in the Philippines; women expressed higher
stress levels while teaching during the pandemic (p = 0.037) [10].

4.3. Experience

According to Table 2, teachers with less than 20 years of experience reported numerically
higher anxiety (2.6 vs. 2.32), higher stress (2.49 vs. 2.17), and minimally higher depression
(1.99 vs. 1.94) during the initial phase of COVID-19. Even though these differences were not
statistically significant, they may indicate the critical role of experience in facing sudden situa-
tions. It is also worth adding that teachers with less than 20 years of experience were more
prone to depression than those with 20 years or more of experience. In Chile, physical func-
tion, bodily pain, vitality, and mental health were assessed among 336 teachers, in which
women and individuals <44 years of age showed the lowest score (p< 0.01). The authors
claimed that older teachers can problem solve independently and are more competent in their
routine work. Hence, mental health deterioration was observed among teachers below 44
years old [11].

4.4. Teaching hours

In our study, academic teachers with less than 15 weekly teaching hours reported a significant
reduction in anxiety when comparing the time of pandemic onset and the moment of the
study (Table 2). Even though teaching hours were not correlated with anxiety, stress, or
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depression, the workload during COVID-19 showed a relation to such emotions, as reported
by 48% of the teachers, see Table 4. As reported by Baker et al. [12], after transitioning to
remote learning, teachers (N = 444) experienced an overload of work requiring them to be
available at any time of the day with no ‘real’ working hours [12]. However, few studies investi-
gated correlations between teaching hours and psychological distress. Academic teachers in
Jordan (N = 299) needed 4.4 hours per day to prepare for remote classes after the onset of the
pandemic [13]. Another study (N = 382) showed that teachers had to spend more time prepar-
ing assignments and examinations and be ready to answer students’ questions, which led to a
disturbance in leisure time [8]. German teachers (N = 394) spent over 4 hours per day on
remote teaching, which was associated with significantly higher stress in comparison with
teachers working less (r = 0.41, p<0.001) [14]. In Chile, distress among teachers (N = 336) was
associated with working more than before the pandemic [11] and for more than one additional
unpaid hour per day [15]. In Spain, the emotional problems of teachers (N = 345) were pre-
dicted positively by the number of teaching hours [16].

4.5. Online learning

Regardless of digital expertise level, teachers were required to use online learning tools, which
may have been overwhelming [17]. We did not notice significant differences in anxiety, stress,
or depression levels between the teachers with versus without previous experience with online
learning. However, those without previous experience with online learning showed significant
improvement in anxiety, stress, and depression levels in the post-pandemic stage (Table 2). It
is worth mentioning that even though only 16.7% reported previous experience with online
teaching, academic medical teachers are using the computer and various technologies daily.
Therefore, 62% have reported easy adaptation to online learning. Still, several concerns have
been raised. Almost 80% of the teachers reported “students participate/engage less” as the pri-
mary concern, and it was associated with weekly teaching hours (r = 0.19, p<0.05). Although
cheating was the least reported concern (29.9%), it was associated with the number of subjects
taught (r = 0.2, p<0.05) (Table 5). Similar results were reported by Sokolova et al. after survey-
ing 600 secondary school and university teachers across Europe [18]. They reported that
increased workload with online learning was the most challenging barrier reported by 64.7%
of the teachers because the changes from face-to-face to online learning were sudden, and
teachers were unprepared for this condition. Hence, they required time to search for suitable
software and sources [18]. Moreover, poor internet connections and lack of engagement and
motivation from students were reported by 50.76 and 36.82% of the teachers [18].

Other studies investigating teachers’ online learning experiences have shed light on multi-
ple factors that have contributed to psychological distress and those that have alleviated the
sudden transition to E-teaching challenges. A cross-sectional study involving teachers all over
India showed that switching to online classes has led to consequences involving physical and
mental discomforts such as headache, eye strain, and less satisfaction due to lack of personal
contact. Furthermore, 44% of school teachers suffered mental or physical discomfort, and the
online learning method was uncomfortable for 87.5% of the respondents [4]. Classes were said
to be more monotonous and less motivating to teach, and teaching struggling students was
even more challenging, all of which added more psychological distress to the teachers [4].

A mixed-methods study involving 107 teachers throughout the United States revealed sev-
eral challenges teachers face, such as learning new technology without training, lack of face-to-
face interactions with students, worse work-life balance, and declined student engagement
during class. Amidst these challenges, 51% of teachers perceived online teaching as challenging
yet rewarding, with 44% finding it enjoyable and 60% finding it stressful. Almost 81% of the
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teachers preferred in-person teaching over virtual [19]. Another study (N = 394) showed that
previous training and experience with online teaching decreased distress and perceived stress
among teachers in Ecuador, suggesting a possible relationship between psychological distress,
preparedness, and online skill level [20]. It may thus be extrapolated that a significant source
of psychological distress has been attributed to teachers’ lack of preparedness in the face of
escalated use of online teaching and the lack of skills needed for a comfortable transition. This
may also explain why most studies have found teachers to prefer traditional face-to-face teach-
ing, although the absence of the inherent human need for interpersonal connection during
online teaching may play a more prominent role [21]. In an Italian study (N = 97), approxi-
mately 50% of academics experienced difficulties getting familiar with e-learning platforms,
and 43.5% reported network problems or hardware issues [22]. Since the start of online classes,
36% of teachers have noticed a decrease in student attendance and engagement during courses,
and 21% felt a loss of personal contact with their students in a study conducted within 14 uni-
versities in the UK [23]. Academics reported that they find it increasingly challenging to inter-
act with the students during class discussions, even more so without a webcam [24]. A study in
Jordan showed that teachers were exhausted by the amount of work needed to be invested in
planning and conducting online classes and preparing examinations remotely. Eighty-three
percent of the teachers also worried about the increased possibility of students cheating in
online examinations without using any proctored portals [8]. Overall, online teaching is per-
ceived to be efficient, yet it is not the preferred method [19].

4.6. Major life changes

Even though 20% of the participants reported having major changes in their life due to
COVID-19, such as the death of a close one, moving to a different country, or losing a job, we
did not observe any relationship between life changes and depression, but it influenced anxiety
and stress levels (Table 2) without impacting the teaching experience (Table 5). Having a stable
job and/or being resistant to stressful situations due to its nature could be factors that explain
why no relationship was found. Other studies have reported different results; a qualitative
study conducted at the beginning of the pandemic in France observed psychological distress
experienced by family members of 12 ICU Covid-19 positive patients [25]. Due to the unfortu-
nate circumstances, family members of the deceased were unable to see or hold their loved
ones for the last time due to health and safety guidelines that required health authorities to for-
bid access to body bags [25]. In some situations, final rituals were unable to be performed [25].
Many families (16 interviews) described the experience as dehumanizing and, consequently,
hindered their grieving process [25]. In a longitudinal study involving 9,024 Brazilians, those
who experienced a loss of a loved one due to COVID-19 had amplified psychological distress
[26].

Moreover, an Australian prospective longitudinal cohort study involving 2,603 respondents
used the Kessler Psychological Distress Scale to measure psychological distress among groups
of people with various pandemic-related job outcomes [27]. The groups that experienced work
loss suffered more mentally than physically, with higher odds of high psychological distress
(adjusted OR = 2.22-3.66) than those whose jobs remained. For instance, 30% of the respon-
dents who lost their jobs showed high psychological distress (K-6 score >18) compared to
only 1.9% of the unaffected employees. Interestingly, this effect was moderated by other factors
such as social interaction and financial resources—less social interaction and higher financial
hardship exacerbated the psychological distress caused by job loss (adjusted OR = 5.43-8.36)
[27].
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4.7. The need for psychological support

A policy brief by the Organization for Economic Co-operation and Development (OECD)
described that in 10 countries from several continents, the anxiety and depression levels
observed in citizens in the year 2020 were more than twice as high as levels measured in previ-
ous years, being exceptionally high throughout the COVID outbreak in March 2020. During
the lockdown, new forms of psychological support were demanded, such as online psychologi-
cal counseling, video conferences, or telephone hotlines [28].

In our study, we noticed that teachers with psychological distress before COVID-19
reported significantly (p<0.001) higher levels of anxiety (3 vs. 2.26), stress (3.1 vs. 2.05), and
depression (2.67 vs. 1.68) than teachers without psychological distress (Table 2). Even though
levels of anxiety and stress have improved in teachers with psychological distress at the time of
the study, their levels of anxiety, stress, and depression are still significantly (p<0.001) higher
than teachers without psychological distress [(1.95 vs. 1.4), (2.12 vs. 1.48), and (2.26 vs. 1.39),
respectively].

A survey conducted in Lithuania about psychological support offered to the public
(N =240) revealed that 89.2% of respondents believed the need for such support during the
pandemic has increased. They also stated that the available psychological services are not suffi-
cient and poorly organized [29]. In a study performed in 2018, before the onset of the pan-
demic (N = 603), 54% of Chinese university teachers reached a positive rate (over 21 points)
on the 10-item Kessler Psychological Distress Scale (K10), indicating experience of distress [5].
In our study, only 29,2% of responders reported having psychological distress before the
COVID-19 pandemic, but it may be underrated due to retrospective assessment. Moreover,
reporting higher distress after the pandemic onset and seeking psychological support were cor-
related positively with the reported level of anxiety, stress, and depression (Table 4).

According to Steinhardt et al., chronic stress may lead to depression and symptoms of
burnout [30]. Furthermore, teachers’ well-being and care for mental health positively impact
their students’ academic self-perception, well-being, and potential distress [31, 32]. It is essen-
tial to support teachers with skills to prevent mental health deterioration [33], and many teach-
ers supporting models have been proposed [32, 34, 35]. Garcia-Alvarez et al. indicated the
importance of active interventions based on positive psychology in private and professional
life and the promotion of well-being approaches [36]. However, there is a lack of high-quality
studies concerning interventions to reduce teachers’ distress [37]. This highlights the need for
robust psychological support programs for proper intervention at universities.

5. Strengths and limitations

We performed a cross-sectional study and showed a significant distress change associated with
the COVID-19 pandemic. To our knowledge, it is the first study assessing the psychological
distress among academic teachers in Poland after two years of the COVID-19 pandemic—at
the time of withdrawal of almost all restrictions. Moreover, having all participants from a med-
ical university may increase the quality of the response, especially those considered self-report-
ing. However, we admit that our study has limitations. Our responses were collected from
academic teachers from only one university. The measures were made retrospectively, and we
used only single item measures of psychological concepts. Also, the responses we received do
not represent academic teachers overall. The participants are medical teachers, which means
there could be a higher awareness of mental illness/distress, so it could be that our respondents
have better coping skills than average academic teachers.
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6. Conclusion

Our results demonstrated the influence of gender and COVID-19 duration on anxiety, stress,
and depression. Females recorded higher scores on the three scales, while overall, the scores
reduced with time. Reduced distress after COVID-19 infection was associated with improved
anxiety status. Surprisingly, anxiety, stress, or depression were not significantly associated with
years of experience, the number of taught subjects, and weekly teaching hours but only with
the academic work during COVID-19, which may indicate better coping skills among aca-
demic medical teachers. Most importantly, levels of anxiety, stress, or depression were not sig-
nificantly associated with any virtual learning concerns. Further research is required to
address the coping skills of academic medical teachers and to identify other factors associated
with anxiety, stress, and depression, such as socioeconomic status, administrative roles, annual
publication records, grants availability, medical specialty, and clinical practicing hours. We
recommend that medical universities create, maintain and improve psychological support pro-
grams post-pandemic.
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