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Background: The coronavirus disease (COVID-19) pandemic has affected
medical education and psychosomatic health of medical students. In this
follow-up study, conducted 1 year after the transition to online learning (OL),
we aimed to investigate changes in student mental health and identify factors
associated with academic burnout and changes in medical education caused
by the pandemic.

Materials and methods: This study compares the burnout rate and
psychosomatic status (depression, anxiety, somatic symptoms) of medical
students at Astana Medical University using an online questionnaire-based
repeated cross-section design of the pre-pandemic period (September—
November 2019), the initial period of the pandemic (April 2020), and the
current study (March 9-30, 2021). In the pre-pandemic period, students
studied only in a face-to-face format. Moreover, the current study (March,
2021) analyzed factors associated with academic burnout and changes in
medical education caused by the pandemic. Statistical methods included
mean comparison, frequency, and regression analysis.

Results: Data from a representative sample of undergraduate students were
analyzed (n = 975, 58% of them participated in the previous study). The
burnout rate was found to be lower compared with the period of traditional
education (pre-COVID-19) and did not significantly differ from the initial
period of the introduction of online learning (the initial period of the
COVID-19 pandemic). The levels and prevalence of depression and anxiety
also showed similar patterns. The prevalence of somatic symptoms has
increased compared to the initial period of the pandemic, although it has
not reached the level obtained in the pre-COVID-19 period. The negative
changes caused by OL in medical education and learning effectiveness
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have been associated with burnout. Factors associated with burnout,
learning effectiveness, dissatisfaction with the quality of OL organization, and
deterioration of medical education have been identified.

Conclusion: The medical education and mental health of medical students
has undoubtedly undergone changes in the transition to OL due to the
COVID-19 pandemic. Factors such as changing the content of education,
the organization of the educational process and support from the school, the
nature of student-teacher, student-school and student-student relationships,
the possibility of mastering various skills and financial problems caused by the
pandemic, played a significant role in the academic life of students. The results
obtained have potential applications in organizing and improving the quality
of continuing medical education in an era of global healthcare crises such as
the COVID-19 pandemic.

COVID-19, medical education, medical students, mental health, burnout, online

learning

Introduction

Relating to the coronavirus disease (COVID-19) pandemic,
all medical schools moved to online learning (OL) format.
The pandemic has led to unprecedented disruptions in medical
training (Yuen and Xie, 2020). Given the low-quality evidence
for OL efficacy in medical education (Kyaw et al, 2019) and
the sudden enforced transition, medical students have had to
adapt to OL in difficult situations. Moreover, it is known that
the mental health status of medical students is already poorer
than that of the general population, and academic stress is a
major predictor, therefore such changes are likely to have a
significant impact on these students (O’'Byrne et al., 2021). It is
also noted that high levels of perceived stress and burnout are
inevitable during a pandemic, and OL can contribute to their
strengthening (Silistraru et al., 2022).

The COVID-19 pandemic has exacerbated the mental health
problems seen globally (Wu et al, 2021), including among
medical students; the prevalence of depression, anxiety, and
stress has increased during the pandemic (Huckins et al., 2020;
Islam et al., 2020; Lyons et al., 2020; Saraswathi et al., 2020;
Wang et al., 2020; Thm et al., 2021; Li et al., 2021; Nikolis et al,,
2021). There was a significant association between reporting
stress and transition to OL and online assessment formatting.
And those who reported that lower levels of stress are associated
with an adequate response of the medical school to the
crisis, shows the importance of medical school’s programs to
manage the COVID-19 pandemic-related changes in education
(O’Byrne et al,, 2021). The changes in the psychosomatic state of
students during a pandemic may be caused by social distancing,
self-isolation, financial hardship, academic delays, worry about
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family member’s health, and social media exposure (Nurunnabi
et al,, 2021; Patwary et al., 2022).

In one of the studies in Cyprus, the authors argued that OL
was associated with significant risks, namely the deterioration
of mental health, and as a component of burnout, the level
of cynicism increased due to the COVID-19 pandemic (Zis
et al, 2021). Simultaneously, Lasheras et al. (2020) found no
change in the prevalence of anxiety before and during the
pandemic, although anxiety was correlated with COVID-19
stressors. Moreover, Pereira et al. (2022) resulted stability in
medical students’ mental health. A recent meta-analysis found a
lower overall prevalence of student burnout during the COVID-
19 pandemic (11.5%) compared to the overall prevalence of
student burnout (12.2%) before the pandemic (Kaggwa et al,
2021). For instance, a study from Croatia indicates that the
transition to OL did not affect the level of emotional burnout
among medical students or their perception of their curriculum
(Zuljevi¢ et al., 2021).

Previous research conducted in April 2020 indicated a
decreasing prevalence and level of burnout, depression, anxiety,
and somatic symptoms after transitioning to OL (Bolatov et al,,
2021a). However, this study was conducted in the early stages
of a pandemic and therefore has several limitations (Pereira
et al., 2022). Moreover, there is a need for more information on
the long-term effects of the COVID-19 pandemic on medical
students and their education (Zuljevi¢ et al, 2021). In this
regard, we aimed to investigate changes in students’ mental
health a year after the transition to OL and identify factors
associated with academic burnout and changes in medical

education caused by the pandemic.
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Materials and methods

This study compares the burnout level and psychosomatic
status of undergraduate medical students through a repeated
cross-sectional design based on online questionnaire at Astana
Medical University: Time 1 for pre-pandemic (September-
November 2019), Time 2 for the initial period of pandemic
(April 2020) (Bolatov et al.,, 2021a), and Time 3 for the current
study (March 9-30, 2021). The study participants received
invitations via the different “messenger” apps to complete an
online survey created on the 1ka platform.! Participation in the
study was voluntary and all students had the opportunity to
get acquainted with the study aim and objectives. After reading
the information about the study, students were asked to go to
the next page, thereby expressing their informed consent to
participation. By blocking repeated IP addresses, the study was
protected from duplicate responses.

At the time of the study (Time 3), 3,989 undergraduates
(1-5-year of study) were learning at the university. During the
study, we received answers from 1,419 students, among whom
975 completed the survey (response rate = 68.7%).

On average, respondents spent 18 min on a survey that
included the following tools and measures:

e Sociodemographic data: sex, age, year of study, living
conditions, part-time job (medical and non-medical),
volunteering associated with COVID-19, diagnosis of
COVID-19, and participation in a previous study
conducted in April 2020.

e Questionnaire regarding variables related to education
during the COVID-19 pandemic: satisfaction with
online learning (OL) format, attitudes of students
toward training during a pandemic, and changes
in learning associated with the transition to OL.
Satisfaction with the quality of the OL organization
was assessed using a 5-point Likert type scale;
the responses “Dissatisfied” and “Very dissatisfied”
indicated dissatisfaction. Students’ attitudes toward
OL were assessed using a 5-point Likert type scale;
the responses “Agree” and “Strongly agree” indicated
agreement. The change in learning associated with the
transition to OL and deterioration in learning efficiency
was assessed using a 5-point Likert scale; the responses
“Deterioration” and “Considerable deterioration” were
used to determine negative changes.

e Fear of COVID-19: Fear of COVID-19 was assessed
using a 3-item adapted Snell’s questionnaire (Snell’s
questionnaire regarding fear of AIDS) (Snell and
Finney, 1998; Bolatov et al.,, 2021a). The questionnaire
included the following: “Thinking about COVID-19

1 www.lkasi
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makes me feel anxious”; “I feel tense when I think about
the threat of COVID-19”; and “I feel quite anxious about
the possibility of another outbreak of COVID-19.” Each
question had five possible answers and ratings ranging
from 1 (not at all) to 5 (very).
The
Inventory developed by Kristensen et al. (2005),
adapted for students by Campos, Carlotto, and Maroco
(CBI-S) (Campos et al, 2013), and translated and
validated by authors (Bolatov et al, 2021b) with a
cut-off point of >50 (Borritz et al., 2006), was used

e Academic burnout: Copenhagen  Burnout

to assess burnout syndrome. A feature of this scale is
the measurement of exhaustion in four life-domains:
Personal Burnout (PB), Studies-related Burnout (SRB),
Colleague-related Burnout (CRB), and Teacher-related
Burnout (TRB).

e Psychosomatic state: The Patient Health Questionnaire-
9 (PHQ-9) contains nine items and assesses symptoms
of depression based on symptoms over a 2-week
period. The total PHQ-9 score ranges from 0 to 27
(Kroenke and Spitzer, 2002). The Generalized Anxiety
Disorder 7-item scale (GAD-7) was used to assess
anxiety symptoms, with total scores ranging from 0
to 21 (Spitzer et al,, 2006). Somatic symptoms were
investigated using the Patient Health Questionnaire-
15 (PHQ-15), which consists of 15 somatic symptoms
with scores ranging from 0 to 30 (Kroenke et al.,, 2002).
Higher scores on these scales reflect higher severity
levels of depressive symptoms, anxiety, and somatic
symptoms, respectively, with a cutoff point of >10
(Kroenke et al., 2010). Translated versions of the PHQ-
9, GAD-7, and PHQ-15 scales were obtained from the

www.phqscreeners.com.

Sociodemographic data and respondents’ answers on the
CBI-S, PHQ-9, GAD-7, and PHQ-15 scales were collected at all
time intervals (Time 1-3), while fear of COVID-19 was assessed
only during the initial period of the pandemic (Time 2) and
in the current study (Time 3). Internal consistencies of the
scales at Time 3 were reliable to excellent: Cronbach’s o for fear
of COVID-19 (0.886), CBI-S (0.939), PHQ-9 (0.906), GAD-7
(0.924), and PHQ-15 (0.881) (Taber, 2018).

Statistical analysis was performed using IBM SPSS Statistics
20.0 and Jamovi version 1.6.16.0. Statistics included descriptive
methods [frequency, means (M), and standard deviations (SD)],
comparative analysis using the t-test or ANOVA with the
Bonferroni post-hoc test (when more than two groups were
compared, e.g., any scale in three times), frequency analysis, and
determination of independent associations between variables
using chi-square and regression analysis. A mediation model
was applied to explore the pathway from dissatisfaction with the
quality of OL organization via different factors related to OL to
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academic burnout. The level of statistical significance adopted
was 5% (p < 0.05).

Results

A representative sample of 975 respondents was obtained;
among them, 569 (58.5%) participated in the previous study
(Time 2). Sociodemographic characteristics of the study
population are presented in Table 1. The study included 753
(77.2%) female students and 222 (22.8%) male students. The
average age was 19.9 (SD = 1.94).

The overall prevalence of burnout was 15.3%: PB (40.2%),
SRB (40.0%), CRB (11.2%), and TRB (17.4%), with average
scores 43.1 (SD = 21.9) for PB, SRB - 43.5 (SD = 22.3), CRB -
20.0 (SD = 21.4), TRB - 25.1 (SD = 21.8), and 32.9 (SD = 31.4)
for CBI. There were no significant gender and academic year
differences in burnout prevalence; however, females had 1.288
times more often PB and 1.302 times more often SRB (p < 0.05)
than male students. The prevalence of burnout in the three time
periods with distributions by burnout dimensions, year of study,
and sex are illustrated in Figure 1.

The burnout rate did not depend on living conditions;
however, respondents living alone (M = 33.3, SD = 33.9)
demonstrated a higher level of CRB than those who lived with

TABLE 1 Sociodemographic characteristics of study population
(N =975).

Variable N (%)
Sex Male 222 (22.8)
Female 753 (77.2)
Year of study 1 163 (16.7)
2 205 (21.0)
3 328 (33.6)
4 205 (21.0)
5 74 (7.6)
Lived Alone 20 (2.1)
With parents 733 (75.2)
With own family 142 (14.6)
With other relatives 48 (4.9)
With friends 32(3.3)
Part-time job Healthcare organizations (COVID-19) 47 (4.8)
Healthcare organizations 74 (7.6)
(non-COVID-19)
Non-medical 185 (19.0)
No part-time job 669 (68.6)
Volunteering Yes 107 (11.0)
No 868 (89.0)
COVID-19 diagnosis ~ PCR and IgM/IgG positive or clinically 201 (20.6)
confirmed
Suspected (contact, asymptomatic) 346 (35.5)
No diagnosis 428 (43.9)
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their parents (M = 19.7, SD = 21.1) or friends (M = 15.1,
SD = 12.7), p < 0.05. Non-medical part-time job students
showed higher level of burnout in all dimensions compared to
students with no job: CBI (39.8 vs. 31.0), PB (49.1 vs. 41.2),
SRB (50.7 vs. 41.5), CRB (26.9 vs. 18.4), and TRB (32.2 vs.
23.0), p < 0.001. Simultaneously, the level of burnout among
participants with medical part-time jobs did not differ from
that of the unemployed. Volunteering during the pandemic
did not affect the level or prevalence of burnout. Confirmed
and suspected diagnoses of COVID-19 were associated with PB
in reference to not diagnosed (rate ratio = 1.545**; 1.281%),
SRB (RR = 1.291*; 1.125), TRB (RR = 1.532%; 1.536%), and
CBI (RR = 1.527%; 1.354), respectively (note: *, p < 0.05; **,
p < 0.001).

The average PHQ-9 score at Time 3 was 7.56 (SD = 6.17).
Compared to Time 3 at Time 1, the PHQ-9 level was 10.46
(SD = 6.76) and 7.13 at Time 2 (SD = 5.96). Post-hoc tests
revealed significant differences in PHQ-9 levels between Time 1
and Time 2 and Time 1 vs. Time 3 (p < 0.001). The prevalence of
depression was 24.9%, according to severity, as follows: minimal,
37.0%; mild, 34.8%; moderate, 14.7%; moderately severe, 7.3%;
and severe, 6.2%. The mean value of the PHQ-9 at Time 3 was
higher among female students (M = 7.88, SD = 6.28) than among
males (M = 6.45, SD = 5.67), p < 0.05.

GAD-7 average value at Time 1 was 7.80 (SD = 5.93), 4.78 at
Time 2 (SD = 4.99), and 5.33 at Time 3 (SD = 5.19). Post-hoc tests
revealed significant differences in GAD-7 levels between Time 1
and Time 2 and Time 1 vs. Time 3 (p < 0.001). In this study, the
prevalence of anxiety was 15.1% and was distributed by severity
as follows: minimal, 58.9%; mild, 26.05%; moderate, 9.0%; and
severe, 6.05%. The mean value of GAD-7 at Time 3 was higher
among female students (M = 5.60, SD = 5.23) than among male
students (M = 4.44 SD = 4.94), p < 0.05.

The PHQ-15 scale average value in Time 1 was 11.75
(SD = 5.89), 5.41 at Time 2 (SD = 5.16), and 7.86 at Time 3
(SD = 5.72); post-hoc test revealed significant differences in all
comparisons (p < 0.001). The mean value of GAD-7 at Time 3
was higher among female students (M = 8.52, SD = 5.68) than
males (M = 5.62, SD = 5.28), p < 0.001. Moreover, somatic
symptoms were more prevalent among females (33.2%) than
that for males (16.7%) (%2 = 22.6, p < 0.001).

Figure 2 demonstrated average values of PHQ-9, GAD-7,
PHQ-15, and prevalence somatic symptoms.

The average value for fear of COVID-19 was 291
(SD = 1.25). Female students demonstrated higher levels of fear
than males (M = 2.98, SD = 1.22 vs. M = 2.68, SD = 1.32,
p < 0.05). Volunteering students (M = 3.22, SD = 1.30 vs.
M = 287, SD = 1.23, p < 0.05) and those diagnosed with
COVID-19 (M = 3.14, SD = 1.22 vs. M = 2.89, SD = 1.23,
p < 0.05) had more pronounced fear. Of the respondents, 52.5%
experienced fear of COVID-19. Moreover, the mean on the fear
scale was higher at Time 3 than at Time 2 (M = 2.91, SD = 1.25
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FIGURE 1

The prevalence of burnout and CBI mean scores before OL (Time 1), in initial period of online learning (OL) (Time 2) and after 1 year of OL

(Time 3) caused by the COVID-19 pandemic distributed by: (A) CBI dimensions; (B) years of study; (C) gender. Data on burnout prevalence in

Time 1 and Time 2 based on previous research (Bolatov et al., 2021a). *p < 0.05, **p < 0.001.

vs. M =2.61, SD = 1.25, p < 0.001). The correlations among the
main indicators used in this study are presented in Table 2.

Of the students, 719 (73.7%) were satisfied with their
academic performance. Students were asked, “How has your
academic performance changed after switching to online

learning?” The responses were as follows. Of the students, 348
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(35.7%) indicated that their academic performance improved
after switching to OL; 167 (17.1%) noted deterioration, and 460
(47.2%) did not change. Among those who indicated that the
transition to OL improved their academic performance, 256
(73.5%) indicated that their studying improved during the OL

period; 26 (7.5%) responded that improvements in academic
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FIGURE 2
Average values in PHQ-9, GAD-7, and PHQ-15 scale, and prevalence of somatic symptoms in Time 1, 2, and 3.
TABLE 2 Correlation of study main indicators (N = 975).
M (S.D) 1) (2) (3 4 (5) (6) (7) (8)
(1) PB 43.1(21.9) -
(2) SRB 43.5(22.3) 0.708** -
(3) CRB 20.0 (21.4) 0.310** 0.432** -
(4) TRB 25.1(21.8) 0.449** 0.597** 0.492** -
(5) CBI 32.9(17.4) 0.797** 0.864** 0.718** 0.798** -
(6) Fear of COVID-19 2.91(1.25) 0.164** 0.051 —0.015 —0.033 0.053 -
(7) PHQ-9 7.56 (6.17) 0.738** 0.680** 0.408** 0.476** 0.725%* 0.036 -
(8) GAD-7 5.33(5.19) 0.676** 0.632** 0.392** 0.452** 0.678** 0.094** 0.817** -
(9) PHQ-15 7.86 (5.72) 0.599** 0.547** 0.369** 0.442** 0.617** 0.070** 0.653** 0.640**

*p < 0.05,*p < 0.001.

performance were associated with higher scores during OL
compared with TL; 35 (10.1%) indicated both reasons; and 31
(8.9%) did not indicate either. Students who responded that
their academic performance deteriorated with the transition
to OL indicated the following reasons: 70 (41.9%) found their
studies worsened, 49 (29.3%) felt teachers began giving lower
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grades, 22 (13.2%) indicated both reasons, and 26 (15.6%) did
not indicate either. Of the participants, 378 (38.8%) experienced
OL difficulties. Of the students, 736 (75.5%) indicated that
they were satisfied with the quality of the OL organization.
Dissatisfaction with academic performance and OL quality were
associated with burnout (RR = 2.06 and 1.83, respectively;

frontiersin.org


https://doi.org/10.3389/feduc.2022.1025600
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Bolatov et al.

p < 0.001), while dissatisfaction with academic performance
was associated with depression (RR = 1.16, p < 0.05). However,
changes in academic performance were not found to be
associated with burnout, depression, or anxiety. However,
any change in academic performance, such as deterioration
(RR = 1.57) or improvement (RR = 1.75), was significantly
associated with TRB (p < 0.05).

Table 3 presents data on students agreement with
certain statements according to the OL during the COVID-
19 pandemic, as well as their relationship with burnout
and dissatisfaction with the quality of the OL organization,
calculated using regression analysis. Examining these items as
mediators between OL dissatisfaction and burnout (Figure 3),
Items 1 and 8 showed statistically significant effects at a level of
p < 0.001.

The changes associated with the transition to OL due to
the COVID-19 pandemic and the association of deterioration
with burnout and dissatisfaction are presented in Table 4.
Deterjoration in medical education and learning efficiency
caused by OL were positively associated with academic burnout
(OR = 1.85 and 1.58, respectively) and dissatisfaction with
the quality of training organization (OR = 5.61 and 5.86,
respectively; p < 0.001).

Cronbach’s o values for the items in Tables 3, 4 were
0.744 and 0.938, respectively. The “good” to “excellent” levels
of internal consistency (Borritz et al., 2006) of the questions
from Tables 3, 4 makes it possible to consider them scales for
assessing students’ attitudes toward online learning and changes
in learning associated with the transition to OL.

Of the students, 388 (39.8%) indicated that, due to the
COVID-19 pandemic, they decided to become healthcare
workers to a greater extent, while 48 (4.9%) indicated that they
wanted to leave the healthcare system; 539 (55.3%) indicated
that the pandemic did not affect their choice of profession.
Students who indicated that they changed their minds to be
healthcare workers were 2.2 times more likely to experience
burnout than students whose choice had not changed (p < 0.05)
and 2.6 times more likely to burn out than students who
strengthened their preferences in the profession due to the
pandemic (p < 0.001). Respondents who indicated that they
made a convincing decision to become healthcare workers
(M = 3.12, SD = 1.29) had a higher level of fear of COVID-
19 than those who were uninfluenced by the pandemic in their
career choices (M =2.78, SD = 1.19), p < 0.001.

Discussion

At the time of the current study, over a year has passed
since medical students switched to OL due to the COVID-
19 pandemic. Previous research has shown that with the
transition to OL, the psychosomatic state of medical students
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in Kazakhstan improved, and the level of academic burnout
decreased (Bolatov et al., 2021a). However, these results were
obtained in the early period, almost immediately after entering
a new type of distance education, especially for undergraduate
students and their educators, as distance education was
previously practiced in post-graduate and refresher courses.
It was assumed that such positive changes were initially
associated with the period of adaptation and the disorganization
of the university’s online educational services. The workload
on the teaching staff has especially increased, as follows: (1)
adaptation to new methods of teaching and assessing students,
(2) mastering electronic gadgets, (3) increasing the scope of
checking written works and constantly checking them for
anti-plagiarism, (4) the severity of evaluating practical and
communication skills, and (5), because some teachers joined
the front line in the fight against COVID-19, the hourly
workload on the remaining teachers increased (Johnson and
Coleman, 2021; Lizana et al., 2021; Billett et al., 2022; Raducu
and Stanculescu, 2022; Westphal et al., 2022; Klusmann et al,,
2023). On the other hand, stressors were also observed among
students through (1) buying the necessary gadgets to participate
in classes and (2) adapting to new learning environments
and technologies (O’Byrne et al,, 2021). Perhaps in the initial
period of the immediate introduction of OL, such stressors
could be mitigated by certain adversaries on the part of
the university administration in the control of education;
however, after the renewal of all educational technologies,
such stressors did not cease to affect the student-teacher
relationship. Because the era of pandemics tends to repeat itself
over time, it is imperative to create an educational system
that is safe and sustainable in the long term (Althwanay
et al,, 2020). Thus, the authors conducted a repeated study
after 1 year to assess the psychosomatic state of students
and identify the relationship between these indicators and the
main components of OL and changes associated with this
transition.

Thus, in the course of the repeated study, it was found
that, regardless of the academic year and gender, the overall
prevalence and level of academic burnout, depression and
anxiety were significantly lower than during the period of
TL, and remained approximately at the same level as in
the initial period of transition to OL. It was also found
that academic burnout was associated with the diagnosis
and fear of COVID-19, adaptation to the OL format, living
conditions, and the presence and nature of additional work
during the pandemic. At the same time, the observed
increase in somatic symptoms a year after the onset of
the pandemic was most likely associated with the long-
term consequences of the new format of learning and
life in general.

Medical education has undoubtedly undergone changes
during the transition to OL due to the pandemic, and factors

frontiersin.org


https://doi.org/10.3389/feduc.2022.1025600
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

uonesNpP3 Ul SI8UOIS

80

640°UISIa1UO.Y

TABLE 3 The degree of students’ agreement with statements about OL during the COVID-19 pandemic and their association with burnout, dissatisfaction with the quality of OL organization, and
deterioration in medical education and learning efficiency on linear regression analysis (N = 975).

# Item Agreement PB SRB CRB TRB CBI Dissatisfaction Deteriorationin  Deterioration in
n (%) (R*=0.118) (R?*=0.190) (R*>=0.083) (R?>=0.193) (R*=0.210) with the qualityof medical education learning efficiency
OL organization (R? = 0.433) (R? = 0.463)
(R? =0.304)
1 Ibelieve that our university is 650 (66.7) —0.197** —0.335%* —0.259** —0.368** —0.365** —0.385** —0.186** —0.143**

doing everything it can to help
students adapt to OL during a

pandemic

2 OL is a more comfortable way of 494 (50.7) 0.134* 0.157** 0.039 0.139** 0.148** —0.123* —0.321%* —0.315**
learning for me

3 During the OL period, I began to 701 (71.9) —0.034 —0.083* 0.075 —0.038 —0.026 —0.005 —0.235%* —0.245**
study more on my own

4 Buying the necessary gadgets 351 (36.0) 0.031 0.067* 0.008 0.127** 0.071* 0.092* 0.054* 0.064*

(computer, phone, webcam, etc.)
to participate in OL has become
an additional burden for me and
my family
5 Checking work for 719 (73.7) —0.067* —0.024 —0.050 —0.106** —0.078* —0.077* —0.037 —0.037
anti-plagiarism in OL increased
my adherence to the rules of
academic honesty

6 The absence of the need to change 613 (62.9) 0.134* 0.089* 0.008 0.063 0.093* —0.015 —0.030 —0.101**
campuses and the training bases
(moving from one building to
another, from one clinical base to
another) made my life easier
7 One of the positive features of OL 824 (84.5) 0.017 0.032 0.025 0.055 0.040 —0.012 —0.004 0.027

is the ability to spend less money
on additional food, travel, and

housing

8 With the transition to OL, I began 306 (31.4) 0.172** 0.142** 0.065 0.070 0.142** 0.076* 0.013 0.013
to feel lonely

9 With the transition to OL, I began 299 (30.7) 0.125** 0.134** 0.087* 0.082* 0.135** 0.052 0.037 0.081*

procrastinating more often

*p < 0.05, **p < 0.001.
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FIGURE 3

al =0.534 (S.E =0.03)

University Support

Dissatisfaction with OL

¢’=5.175 (S.E = 1.41)

bl =-8.805 (S.E=1.25)

a2 =0.283 (S.E = 0.03)

c=11.299 (S.E = 1.24)

Loneliness

Academic Burnout

b2 =5.035 (S.E=1.15)

Mediating effect of university support and loneliness in the relation between dissatisfaction with OL and academic burnout (N = 975) during the
COVID-19 pandemic. Note: all significance level at p < 0.001; all presented effects are unstandardized; al — the effect of dissatisfaction with OL
on university support; bl — the effect of academic life satisfaction on academic burnout; a2 — the effect of dissatisfaction with OL on loneliness;
b2 — the effect of loneliness on academic burnout; c" is the direct effect of dissatisfaction with OL on academic burnout, and c is the total effect
of dissatisfaction with OL on academic burnout.

TABLE 4 Changes associated with the transition to OL during the COVID-19 pandemic and the association of deterioration with burnout,
dissatisfaction with the quality of OL organization, and deterioration in medical education and learning efficiency on log-linear regression analysis
(N =975).

#

Item

Deterioration PB SRB CRB TRB CBI

Dissatisfaction Deterioration Deterioration

n (%) with the quality of in medical in learning
OL organization  education efficiency

1 With the transition to OL, my 330 (33.8) 1.81** 1.90** 131 1.56* 1.48* 4.95** 1.55%* 1.49**
opportunities to master the
competencies or skills necessary
in the future.

2 During the period of OL, my 113 (11.6) 1.48%  2.15%  2.15% 3.24%* 326%* 5.35%* 1.46%* 1.44%*
communication with teachers.

3 During the period of OL, my 164 (16.8) 1.57%  2.34** 2.84** 225" 291 3.91%* 1.34** 1.35%*
communication with fellow
students.

4 With the introduction of OL, the 173 (17.7) 1.56%  2.97** 2.62** 2.78%* 2.67** 7.21%* 1.49** 1.49%*
system for assessing my
knowledge.

5 During the OL period, my focus 241 (24.7) 1.76** 2.34** 1.59* 1.54* 1.81* 5.86** 1.52** 1.59**
on my studies.

6 With the introduction of OL, my 404 (41.4) 1.84%* 227** 139  1.57* 1.80** 5.29** 1.37*%* 1.40%*
opportunity to fully master
practical skills.

7 During OL, feedback from 199 (20.4) 2.06%  3.09%* 2.46%* 4.19%* 2.29%* 9.21** 1.36** 1.40**
teachers.

8 During the period of OL, 109 (11.2) 147 216" 315 379 296 740 133 135%
communication with the dean’s
office.

9 Due to the transition to OL, my 208 (21.3) L79% 271% 2,09% 197+ 2.39% 571 137+ L41%

communication skills.

*p <0.05,**p < 0.001.

such as changes in the content of education, the organization

of the educational process and support from the school, the

nature of student-teacher, student-school and student-student

Frontiers in Education

09

relationships, the availability of clinical practice and financial

problems caused by the pandemic played a significant role in

the academic life of students.
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Coronavirus disease-caused online
learning and academic burnout

The overall prevalence of burnout was 15.3%, which was
significantly lower than that during the period of traditional
learning (TL, Time 1) and approximately at the same level as
the initial period of transition to OL (Time 2). This pattern
was observed regardless of school year and gender and was
also seen when comparing the mean values on the CBI scale
(M =32.9,SD =31.4in Time 3 vs. M = 39.77**,S. D. = 17.98 at
Time 1 and M = 32.65, SD = 17.64 in Time 2). In comparison,
Zis et al. (2021) showed that burnout prevalence did not
differ significantly between the pre-COVID-19 and COVID-
19 periods; however, it dropped in Year 4 but increased in
Year 6.

The prevalence of PB, SRB, and TRB at Time 3 (after 1 year
of OL) was lower than that at Time 1 but higher than that at
Time 2; however, this pattern in the average level of burnout
was significant only for PB (M = 43.1, SD = 21.9 in Time 3 vs.
M = 38.46, SD = 21.16 in Time 2, p < 0.001). Such changes in
PB can be attributed to the pandemic’s overall impact on student
well-being. This was confirmed by the presence of a positive
correlation between burnout and fear of COVID-19, while
other burnout dimensions were not significantly correlated
(Table 2). Moreover, a diagnosis of COVID-19 is positively
associated with burnout. The increase in the prevalence of SRBs
and TRBs (Figure 1) can be explained by the adaptability of
teachers and the education quality control system a year after
the transition to OL. The situation differs from CRB, which
increased at Time 2 compared to Time 1 but decreased at Time
3 (Figure 1). This indicates that, over time, students have been
able to learn how to communicate and work together on online
platforms.

The burnout rate did not depend on the living conditions.
However, students living alone experienced more pronounced
CRB than those living with their parents or friends. Although
Wong et al. (2020) indicated that there were few such students
(n = 20) requiring additional support from the family and the
university, living alone was associated with increased loneliness.
Of the respondents, 31.4% indicated that with the transition to
OL, they began to feel lonely, and this feeling was positively
associated with burnout and dissatisfaction with OL (Table 3).

Because employed students must combine work and
study, they are more susceptible to various stress effects and
burnout (Yang, 2004; Perna, 2010). Current research reveals
that students with non-medical part-time jobs showed higher
levels of burnout than did unemployed students without
any job. At the same time, the level of burnout among
participants with medical part-time jobs (COVID-19-related
or non-COVID-19) did not differ from those unemployed.
In an earlier study prior to the COVID-19 pandemic, it was
found that working part-time students have a higher level of
PB (unpublished) regardless of the work. Perhaps working in
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the medical field during the COVID-19 health crisis had a
positive effect on professional identity and did not contribute
to depersonalization or a decrease in personal achievements.
Moreover, altruistic behaviors such as volunteering during
the pandemic did not affect the level and prevalence of
burnout.

Coronavirus disease-caused online
learning and mental health

The levels of depression and anxiety on the PHQ-9
and GAD-7 scales, respectively, were lower than in the
period before the pandemic and did not significantly differ
from the initial period of the pandemic. The prevalence of
depression and anxiety was 24.9 and 15.1%, respectively. These
indicators were significantly lower than those in the pre-
COVID-19 period (p < 0.001) and were not significantly
different from those in the initial period of the pandemic
(Bolatov et al, 202la). A study conducted among US
medical students showed that, compared to previous data
during the COVID-19 era, anxiety and depression were
61 and 70% higher, respectively (Halperin et al, 2021).
In comparison, a prospective study from Brazil showed
stability in the medical students’ mental health (Pereira et al,
2022).

Based on the PHQ-15 scale, the severity of somatic
symptoms was lower than that in the pre-COVID-19 period
but increased after 1 year of OL. The prevalence of all somatic
symptoms increased compared with the data obtained during
the initial period of the pandemic. This is most likely because of
the long-term impact of the pandemic on students’ lives. Harries
et al. (2021) indicated that pandemics had moderate effects
on stress among medical students. Gica et al. (2020) reported
increased psychosomatic symptom levels after the COVID-19
outbreak compared to before.

Coronavirus disease-caused online
learning and academic life

Three-quarters (75.5%) of respondents indicated that they
were satisfled with the quality of the organization of the
OL during the COVID-19 pandemic, and about the same
(73.7%) were satisfied with academic performance, as it was
higher than that in the OL initial period (Bolatov et al,
2021a). In this study (Time 3), over one-third (35.7%)
of the respondents indicated an improvement in academic
performance, most of whom (73.5%) attributed this to the
fact that their studies improved after switching to OL.
With the transition to OL, slightly more than half (51.1%)
of the students indicated that the system of knowledge
assessment did not change, and 17.7% indicated that it had
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deteriorated, which was positively associated with burnout.
Dissatisfaction with academic performance and the quality of
OL organization is associated with burnout. A study conducted
among Jordanian university students showed that 81.5% of
the respondents agreed that using digital learning tools was
responsible for low academic performance (Haider and Al-
Salman, 2020).

Online learning requires students to have electronic devices,
such as computers, laptops, and webcams. However, not all
students were financially ready for the transition to OL, which
contributed to certain financial problems in their acquisition,
especially for bachelor’s students who had no previous
experience with the distance learning format. Thirty-six percent
of study participants indicated that buying the necessary gadgets
has become an additional burden for them and their families;
this was positively associated with dissatisfaction with online
learning and burnout, and, to a greater extent, with TRB,
indicating 1.15 times more negative changes in education and
1.16 times more negative changes in study efficiency.

One of the main components of medical education is
students’ clinical practice. At the time of the study, Astana
Medical University did not have its own university clinic,
and students were trained at the bases of various medical
institutions scattered throughout the city, which could lead to
additional financial costs and wasting of students’ personal time
and, in turn, to stress. OL may remove such inconveniences;
moreover, with the transition to OL, students have begun
to spend less money on moving, renting an apartment, and
eating. The cost savings associated with moving to OL were not
associated with burnout or learning satisfaction. At the same
time, the absence of the need to change the training corpus
was positively associated with burnout, especially personal
burnout. This can be explained by the negative impact of
the lack of clinical practice. The above conditions created
by the OL can potentially affect the comfort of learning.
Half of the respondents (50.7%) indicated that OL was a
more comfortable form of learning. While it was positively
associated with OL satisfaction and reduced negative changes
in medical education and study efficiency, it was also positively
associated with burnout, especially SRBs and TRBs. Shreffler
et al. (2020) recommended finding comfortable places to
study to combat burnout, and Costa et al. (2012) found
that students who felt uncomfortable with course activities
experienced a high prevalence of burnout. However, our results
indicate the opposite, most likely owing to the online form of
education.

The lack of personal interaction with OL creates problems
in the relationship between the student and the teacher (Wilson
and Shankar, 2021). Of the respondents, 22.4% indicated
that online learning worsened feedback from teachers; 16.8
and 11.6% noted weakened relationships with fellow students
and with teachers, respectively; and 11.2% of students noted
deterioration in feedback from the dean’s office. These changes
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were strongly associated with burnout and deterioration of the
effectiveness of learning and education.

Coronavirus disease-caused online
learning and medical education

The COVID-19 pandemic has caused unprecedented
disruption in medical education worldwide (Alsoufi et al,
2020). In this study, a quarter of the students indicated that
their medical education deteriorated with the introduction
of OL, which were 1.85 times more likely to experience
burnout. The determinants of the deterioration in medical
education are presented in Tables 3, 4. With the transition
to OL, students’ opportunities to master the competencies
or skills necessary in the professional future decreased, as
indicated by a third of the respondents. To a lesser extent,
deterioration affected communication skills (21.4%), and,
to a greater extent, practical skills (41.5%). Regardless,
any impairment in mastering the necessary skills was
associated with burnout and deterioration in education,
which can lead to problems in the professional development of
students.

The higher the learning efficiency, the less time it takes
for students to achieve competence (Bruce, 2004). With the
transition to online learning, the learning efficiency did not
change in 38.9%, improved in 38.3%, and worsened in 22.5%
of students. The determinants of deterioration in learning
efficiency are presented in Tables 3, 4.

The rapid and unusual transition to OL requires support
from the university. Social support is vital to students’ mental
health and should be effectively offered and carefully maintained
during isolation and quarantine (Aristovnik et al., 2020). Two-
thirds of the respondents believed that the university is doing
everything it can to help students adapt to OL during a
pandemic. University support was negatively associated with
burnout and reduced the negative impact of COVID-19-caused
OL on learning efficiency and medical education, as evidenced
by its mediating role in the relationship between dissatisfaction
with OL and academic burnout, while loneliness worsened
it.

Coronavirus disease-caused online
learning and academic integrity

The transition to OL helped strengthen the policy of
academic integrity at medical universities in Kazakhstan.
Before the pandemic, the threshold of permissible plagiarism
was imposed only on post-graduates to write their theses;
then, with the transition to the online format, additions
were made for undergraduate students regardless of the
form of work, especially for written controls. The syllabi of
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the disciplines included items on observance of academic
integrity, thresholds for plagiarism, and measures applied to
violate these orders. Thus, 73.3% of the respondents indicated
that checking their work for anti-plagiarism during OL
enforced their adherence to the rules of academic honesty;
such students were less likely to experience deterioration
in their education. However, it negatively affected the
student-teacher relationship and contributed to TRB. This
can be explained by the fact that, starting from school
education, students were not given such requirements; this
practice only began to be introduced into the education
system of Kazakhstan in recent years. During the OL
period, the university purchased the programs on anti-
plagiarism and proctoring in full, making it possible for
Kazakhstan’s higher educational institutions to move to a new
level of academic policy and compliance with international
educational standards.

Study limitation

This study has several limitations. First, it was not
prospective; comparison at three time intervals was based
on a repeated cross-sectional study of representative samples
from the same population (medical students at Astana Medical
University). Second, because the results were based on a
cross-sectional design, it was not possible to identify causal
relationships. Finally, the results couldn’t be generalized as these
studies were applied in only one institution.

Conclusion

A study conducted a year after the forced introduction of
OL due to the COVID-19 pandemic showed the stability of the
burnout and mental health of students compared with the initial
period of the pandemic and confirmed that this intervention
contributed to the improvement of the students’ well-being
compared to the pre-COVID-19 period, regardless of the
pandemic’s impact on students’ academic life. However, there
was a marked worsening of the somatic symptoms. This study
identified factors associated with academic burnout during
distance learning, including assessing the influence of sex, year
of study, living conditions, job availability, student attitudes
toward certain features of the online format, and changes
associated with the transition to OL. Moreover, determinants
of deterioration in medical education, effectiveness, and
satisfaction during the OL period were identified. Thus, support
from the school was negatively associated with the level of
burnout and dissatisfaction with the online learning format.
At the same time, the perceived comfort of the new learning
format, loneliness and procrastination were positively associated
with the level of burnout. And such deterioration in education
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caused by the pandemic, such as the possibility of mastering the
necessary competencies, communication at various levels, and
changes in the knowledge assessment system, were positively
associated with the level of academic burnout, dissatisfaction
with learning during the pandemic, and a general deterioration
in medical education and learning efficiency. These results
will improve the understanding of online teaching methods
in medicine to take the necessary measures in organizing
long-term education during crises, such as the COVID-
19 pandemic.
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