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ABSTRACT

Background: The COVID-19 pandemic has compelled all educational institutions from the con-
ventional campus-based education system to e-learning worldwide. However, adapting to this
new platform, e-learning readiness may cause perceived stress among students. This study
aimed to examine the association between e-learning readiness and perceived e-learning stress
and the relationship between sociodemographic and e-learning related factors.

Results: A cross-sectional study was employed, where 1145 e-learning enrolled university stu-
dents were surveyed. The result indicated that nearly 91% of students reported moderate
(76.07%) to the higher level (14.85%) of perceived e-learning stress, whereas more than half of
them (58.17%) were at the sub-optimum level of readiness. Furthermore, it was found that stu-
dents with the sub-optimum level of readiness compared to optimum had a significantly higher
chance of reporting moderate and high level of perceived e-learning stress. Besides, parents’
highest education, residence, students’ preference in (e-learning or learning format), and having
any eye problems were associated with perceived e-learning stress.

Conclusions: A sudden introduction of e-learning during the COVID-19 catastrophe has brought
about challenges, including the students’ readiness, that might exacerbate the perceived stress
level in different ways. This study reported that most of the students were at sub-optimal levels
of readiness and suffered from moderate to high levels of perceived e-learning stress. The find-
ings should integrate into the education monitoring system to enhance students’ coping strat-
egies, incite readiness, straighten, and nourish existing policies.
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KEY MESSAGES

e The moderate and higher level of e-learning stress was 76% and 15%, respectively.
e Here, 58% of students were at the sub-optimum level of e-learning readiness.
e Students’ sub-optimum level of e-learning readiness was significantly associated with the per-

ceived moderate and high level of e-learning stress.

Introduction

E-learning was introduced worldwide since the begin-
ning of the twenty-first century in the paradigm of
education technology, withholding the traditional
teaching approach, upholding an often accessible,
flexible, and personalised learning platform for the
learners [1]. The sustainability of e-learning with the
advancement of modern technology got prioritised in
the education system at the university level [2]. E-
learning is known as electronic learning, online learn-

ing, computer-based learning, or digital learning,

which provides learning support using digital devi-
ces [3].

The deadly surge of the COVID-19 pandemic forced
the students to stay at home in every corner of the
earth and maintain social distancing. Thus, e-learning
was prioritised by all sorts of academic institutions
[4,5]. E-learning seemed to be an alternative way of
continuing teaching-learning activities in the current
crisis [6,7]. However, the arguments issued with the
rapid switch of e-learning worldwide during the pan-
demic were compelling and whether it was free of
barriers and adverse mental health outcomes like
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perceived stress, anxiety, depression, and students’
satisfaction [8-10]. Besides, the quality of e-learning is
not unquestionable, where researchers recommended
three domains: “resource management,” “educational
attainment,” and “professional development and
innovation,” and each of these is influential in ensur-
ing sustainable practice [2,11]. Moreover, R. Adel
reported that students’ satisfaction is vastly influenced
by the quality attainment of e-learning [2].

In conventional campus-based learning, the inter-
action between learner and teacher usually becomes
more intimate, resulting in the upheaval of motivation
towards learning accompaniments [12]. Similarly, the
teachers observed the learner's mental states, even in
an adverse mental health state like as stress or anx-
iety, provide an option to change teaching strategies,
optimising learners’ success. Conversely, e-learning has
various obstacles like a lack of non-verbal interaction
that deter comprehensive learning practices [9,12]. M.
Lahti et al, revealed that the conventional campus-
based learning method is more auspicious than e-
learning [13]. Notwithstanding, several studies
reported that the learners might not feel advanta-
geous with e-learning due to unexpected readiness,
e.g. lower confidence, lower technological skills, and
poor internet access [14,15].

In Bangladesh, e-learning started officially in all
educational institutions during the surge of the
COVID-19 [16]. During the pandemic, the newly intro-
duced comprehensive e-learning methods were a rea-
son to exacerbate mental health issues like as
perceived stress [17,18]. The definition of stress varies
based on study context or field, where researchers
consider it as a complex phenomenon of the psycho-
somatic domain [19]. In general, in many life events,
stress is experienced as emotional arousal that collect-
ively threatens to alter the homeostasis of human
physiology [20]. Perceived stress means how much
stress an individual is going through under a specific
period [21]. It does not necessarily concentrate on esti-
mating the genres or frequencies of stressful events
that happened to an individual, instead of how that
person feels about the general stressfulness of their
life [21].

E-learning is a unique learning approach conducted
via the internet and electronic media that is relatively
new experience for most Bangladeshi students. In
such newness, readiness may matter on their perform-
ances. The e-learning readiness encompasses the avail-
ability of technology, use of technology, confidence,
acceptance, and training need [22,23]. Furthermore,
when we talk about learning, ‘learning encapsulates

cognition” upfronts autonomously [24]. It involves vari-
ous processes, information, and manipulation of repre-
sentations in the brain to produce a suitable response
[25]. Mild to high stress might have a different impact
on cognition [24]. Studies found that stress harms our
brain and cognitive function, constrain the learning
process [26,27]. In the context of learning, stress led
to a decline in human memory performance as well
[28]. In addition, adaptability risks are there as the pat-
tern of traditional classroom education shifted to
online learning through neuroplasticity helps in sud-
den adaptation [29]. Moreover, visual stimuli represen-
tation is enabled due to online education that is
usually multi-method based requires digital multitask-
ing and might lead to impaired call. Consequently, the
load generated leads to poor processing and under-
standing of what is taught or said [30].

Again, the quality of comprehension, and prioritisa-
tion, and deep-level processing of incoming informa-
tion might decline due to multimethod-based learning
and divided attention. These might affect brain con-
solidation into long-term memory [30,31]. Besides,
social cognitive abilities, e.g. such as empathy, team-
ing, and peer relationships among children, are
impaired [29]. Also, online learning lacks social interac-
tions that are necessary for their growth, develop-
ment, and learning [32]. Recent studies reported
students concerned with a lack of social interaction,
interaction with instructors, and real-time communica-
tion among themselves [33,34].

Addressing the challenges of e-learning is crucial in
the contemporary zeitgeist to implement it success-
fully in a developing country like Bangladesh and be
prepared for different emergencies. To ameliorate the
pandemic-induced crisis of the education sector, intro-
ducing e-learning is a timely approach; nevertheless,
to make it more sustainable and compatible and as an
eligible alternate of traditional face-to-face learning,
the readiness, perceived stress, and other relevant pre-
dictors of e-learning are needed to be investigated.
This study aimed to explore the association between
students’ e-learning readiness and perceived e-learn-
ing stress, including the demographic and e-learning
related factors potentially associated with perceived e-
learning stress.

Methods
Study design

This cross-sectional study was conducted between
December 26, 2020 and January 11, 2021.



Study participants

The study participants were e-learning enrolled under-
graduate and graduate-level university students in
Bangladesh. Currently, there are 104 universities and
approximately 3.2 million students enrolled [35].
However, the universities were closed during the
COVID-19 pandemic, and the students were newly
enrolled in e-learning. To participate in this study, the
respondents met some inclusion criteria, included: (a)
age more than 16years, (b) willing to provide online
consent, (¢) being enrolled in e-learning mode during
the pandemic for at least 30days, and (d) the students
of any courses or specialties.

Data collection procedure

Data were collected online, followed by convenient
sampling methods via “Google Form” during
Bangladesh’s COVID-19 campus-based learning closure
period. Three patterns of question (single option, scale
questions, and open questions) were selected for
developing an online questionnaire. The study pur-
pose and inclusion criteria were mentioned on the
front page of the questionnaire. An online informed
consent was taken before participating in this
research. Out of the collected 1178 responses, com-
pleted 1145 responses were recruited for final analysis.
The investigators maintained the anonymity of the
participants.

Questionnaire development

The questionnaire included the Perceived Stress Scale
(PSS), e-learning readiness questionnaire, demographic
characteristics, and e-learning related characteristics.
The first part of the questionnaire included the demo-
graphic (age, gender, parent’s highest education, and
division) and the e-learning related characteristics (pre-
fer e-learning, family members prefer e-learning, hav-
ing a private place, and having any eye problems).
The second part of the questionnaire consisted of an
e-learning readiness questionnaire, and the last part of
the questionnaire was adopted for PSS.

Measurement of perceived e-learning stress

The PSS is a self-reported 10 items scale used to
measure students’ perceived e-learning stress where
total scores range from 0 to 40. However, the original
PSS scale is a generalised version for measuring
the degree of stress in the last month used to
measure the conventional campus-based learning and
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e-learning related stress, which was slightly modified
in this study [19,36]. Owing to reflecting the context
of e-learning followed by B. Lazarevica and D. Bentz
(Cronbach’s alpha = 0.83) [19], the phrasal modifica-
tion was performed by adding the word “of e-
learning” in the first clause of the items without
changing the actual meaning of PSS. An item of PSS
reads for “In the last month, how often have you
found that you could not cope with all the things that
you had to do?” After the modification of this item
reads for “In the last month of e-learning, how often
have you found that you could not cope with all the
things that you had to do?” However, the items were
responded to a five-point Likert scale of 0 for “Never”
and 4 for “Very often”. To obtain the scores of PSS,
firstly reversing the scores (e.g. 0=4, 1=3... & 4=0)
of four positive items (items 4, 5, 7, & 8) and then
summing all across the 10 items. The mild perceived
stress of e-learning was considered while the score
ranging from 0 to 13, moderate and high was consid-
ered while the scores ranging from 14 to 26 and 27 to
40, respectively [37]. The Cronbach’s alpha of PSS for
the entire sample was 0.81, indicating good internal
consistency in this study.

Measurement of e-learning readiness

The e-learning readiness was accessed using 39 items
of the perceived e-learning readiness questionnaire
with a total score ranging from 39 to 195 [23]. The
items were responded to a five-point Likert scale of 1
for “strongly disagree” and 5 for “strongly agree.” The
questionnaire mainly focussed on five baseline compo-
nents of e-learning; availability of technology (6 items),
use of technology (11 items), self-confidence (12
items), acceptance (7 items), and training (3 items).
The optimal level of readiness was determined at the
mean score average of 3.40 of the readiness question-
naire [22,23,38]. Whereas less than the mean score
average (< 3.4) indicated ‘sub-optimum’ and mean
score average (> 3.4) or more indicated ‘optimum’
level of readiness. The internal consistency of this
questionnaire was found suitable in the total sam-
ple (z=0.95).

Statistical analysis

Descriptive statistics were performed for demographic,
e-learning related factors, PSS, and e-learning readi-
ness questionnaire. The PSS and readiness question-
naire scores were presented as mean, median,
standard deviation (SD), and interquartile range (IQR).
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A multinomial logistic regression model was fitted to
find the association between e-learning readiness and
perceived e-learning stress categories while controlling
the demographic and e-learning related characteristics.
The p-value < 0.05 was considered statistically signifi-
cant at a 95% confidence interval. Data were analysed
by using statistical software STATA-16.

Ethics approval and consent to participate

The Ethical Review Broad of the Faculty of Life
Science, North South University, approved this study
(IRB No. 2021/0R-NSU/IRB/0601). The aims and objec-
tives of the study were explained on the first page of
the questionnaire. Participants provided online con-
sent by returning the completed questionnaire

Results

Demographic and e-learning related
characteristics of the study participants

Detailed demographic and e-learning related charac-
teristics are presented in Table 1. The median age of
the students was 22years old, and the interquartile
range was 20.8-23.11. More than three-quarters of
them, 76.07% (n=2871), reported moderate level of
perceived e-learning stress, and 9.08% (n=104)

Table 1. Descriptive statistics of demographic and e-learning
related characteristics (n = 1145).

Characteristics n (%)

Perceived stress

Mild (0-13) 104 (9.08)

Moderate (14-26) 871 (76.07)

Higher (27-40) 170 (14.85)
E-learning readiness

Sub-optimal (<3.4) 666 (58.17)

Optimal (>3.4) 479 (41.83)
Median age (IQR), year 22 (20.8-23.11)
Gender

Male 545 (47.60)

Female 600 (52.40)
Residence

Dhaka 805 (70.31)

Other than Dhaka 340 (29.69)
Parents’ highest education

Graduated 255 (22.27)

Under-graduate 686 (59.91)

Up to primary 204 (17.82)
Prefer e-learning

No 478 (41.75)

Yes 667 (58.25)
Family members prefer e-learning

No 677 (59.13)

Yes 468 (40.87)
Having a private place for e-learning

No 534 (46.64)

Yes 611 (53.36)
Having any eye problems

No 618 (53.97)

Yes 527 (46.03)

reported high level of perceived stress, whereas
14.85% (n=170) reported mild level of perceived
e-learning stress. More than half of them, 58.17%
(n=666), reported sub-optimal level of readiness for
e-learning, as opposed to only 41.83% (n=479) of
them reported optimal level of readiness. Female stu-
dents were 52.40% (n=600). Regarding parents’ high-
est education level, 59.91% (n=686) of their parents
were under-graduate completed. Here, 70.31%
(n =805) of them participated from Dhaka. More than
half of them, 58.25% (n=667), preferred e-learning.
Less than half, 40% of their family members, preferred
e-learning. The majority of them, 53.36% (n=611), had
private place for e-learning, and 46.03% (n=>527)
reported having any eye problems.

Descriptive statistics of PSS and readiness
questionnaire

In Table 2, the mean score of the PSS was found 21.03
(SD: 6.01). The mean score of e-learning readiness
questionnaires was found 127.54 (SD: 27.05).

Association between e-learning readiness and
perceived e-learning stress

In Table 3, a multinomial logistic regression was used
to assess the association of e-learning readiness,
demographic, and e-learning related factors with per-
ceived e-learning stress. The reference category of the
outcome variable was “mild stress,” and each of the
other two (moderate and high stress) was compared
to this reference group. The analysis was focussed on
the association between e-learning readiness and
perceived e-learning stress while controlling for age,
gender, residence, parent’s highest education, prefer-
ence of e-learning, family members’ preference of
e-learning, having a private place, and having any eye
problems. The results indicated that suboptimal level
of e-learning readiness was significantly associated
with both moderate (AOR = 2.29, 95% Cl: 1.39-3.78)
and high levels (AOR = 4.25, 95% Cl: 2.32-8.09) of
perceived e-learning stress compared to the students
with the optimum level of readiness controlling for all
other covariates. In the multivariable model, the age
of the students had no significant association with the
perceived e-learning stress. The female was signifi-
cantly associated with high level of e-learning stress
(UOR = 2.22, 95% Cl: 1.35-3.66) in the bivariate model
compared to the male but lost its significance in the
adjusted model. Higher educational level of parents
compared to primary level was more likely to perceive



Table 2. Descriptive statistics and Cronbach alpha

naire (n = 1145).
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of PSS and e-learning readiness question-

Scale Mean Median sSD IQR Cronbach’s alpha
PSS 21.03 21 6.01 18-24 0.81
E-learning readiness 127.54 127 27.05 111-145 0.95

Table 3. Multinomial logistic regression model between e-learning readiness and perceived e-learning stress among university

students (n = 1145).

Moderate stress High stress
Variables UOR 95% Cl AOR 95% CI UOR 95% Cl AOR 95% Cl
E-learning readiness
Sub-optimum 347 2.21-5.44 220%* 1.39-3.77 11.15 6.27-19.84 4.25%%* 2.32-8.09
Optimum Reference Reference
Age 0.93 0.83-1.04 0.98 0.87-1.11 0.81 0.71-0.93 0.90 0.77-1.05
Gender
Female 1.26 0.83-1.89 1.02 0.65-1.59 222 1.35-3.66 1.29 0.73-2.25
Male Reference Reference
Residence
Other than Dhaka 2.09 1.23-3.54 1.87* 1.07-3.28 241 1.32-4.39 1.92 0.99-3.71
Dhaka Reference Reference
Parents’ highest education
Graduated 1.61 0.88-2.95 2.44%* 1.27-4.72 1.22 0.57-2.62 2.63* 1.12-6.18
Under-graduate 1.62 0.98-2.67 218** 1.26-3.76 1.78 0.96-3.30 297+ 1.45-5.86
Up to primary Reference Reference
Prefer e-learning
No 3.78 2.15-6.64 1.91 0.97-3.77 1599 8.41-30.43 5.69%** 2.55-12.70
Yes Reference Reference
Family members prefer e-learning
No 3.00 1.94-4.63 1.62 0.95-2.75 893 5.10-15.66 1.71 0.82-3.53
Yes Reference Reference
Having a private place for e-learning
No 1.77 1.15-2.73 1.25 0.77-2.02 3.75 2.23-6.29 1.70 0.94-3.08
Yes Reference Reference
Having any eye problems
Yes 1.65 1.07-2.53 143 0.91-2.23 3.41 2.04-5.70 2.53%% 1.45-4.39
No Reference Reference

Cl, Confidence interval; UOR, Unadjusted odds ratio; AOR, Adjusted odds ratio; P-value: *< 0.05, **< 0.01, ***< 0.001.

moderate (graduate-level study: AOR = 2.44, 95% ClI:
1.27-4.72; undergraduate level study: AOR = 2.18,
95% Cl: 1.26-3.76) and high level of e-learning stress
(graduate-level study: AOR = 2.63, 95% Cl: 1.12-6.18;
undergraduate level study: AOR = 291, 95% Cl:
1.45-5.86). Students from other than Dhaka had a
87% higher chance of reporting moderate (AOR =
1.87, 95% CI: 1.07-3.28) and a 92% higher chance of
reporting high-level of e-learning stress (AOR = 1.92,
95% Cl: 0.99-3.71) compared to the student from
Dhaka. Students’ non-preference of e-learning was sig-
nificantly associated with high-level e-learning stress
(AOR = 5.69, 95% Cl: 2.55-12.70). Students whose
family members did not prefer e-learning were more
likely to found moderate (UOR = 3.00, 95% Cl:
1.94-4.63) and high (UOR = 8.93, 95% Cl: 5.10-15.66)
level perceived e-learning stress in unadjusted ana-
lysis. In adjusted analysis, family members’ preference
was not found significant. Students who have any eye
problems were more likely to report high-level e-learn-
ing stress (AOR = 2.53, 95% ClI: 1.45-4.39) than stu-
dents without any eye problems. We also analysed

considering each subdomain as separate predictors,
and the results are shown in Supplementary File 1.

Discussion

From the beginning of 2020, COVID-19 hit Bangladesh
and surged rapidly [39]. Therefore, continuing aca-
demic learning, e-learning initiated instead of all of its
traditional campus-based learning [40].
However, e-learning related stress and stressors were
documented in numerous studies worldwide during
the pandemic [1,41,42]. To our knowledge, the current
study is the first to discuss e-learning related to per-
ceived stress and stressors in a developing country
like Bangladesh. The study's findings may help the
governments and university authorities to mitigate the

activities

academic learning gap due to e-learning stress by
improving students’ level of e-learning readiness. The
study’s findings may also help to re-evaluate the
effectiveness of e-learning exploration in Bangladesh
at the post-COVID-19 catastrophe.
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The current study revealed that more than three-
fourths of the students perceived moderate to high
level of e-learning stress. Similarly, B. Lazarevica and D.
Bentz found that the students engaged in e-learning
had higher perceived stress than those engaged in
conventional campus-based learning [19]. Prior the
pandemic’s hit in Lebanon, R. Adel (2017) reported
that 13% of the students perceived mild to moderate
levels of e-learning stress [2]. This difference might be
for the variations of geographic location, time of con-
duction, and availability of technologies.

A large number of the students (58.17%) were at
the sub-optimal level of e-learning readiness in this
study. Similarly, a high proportion of students
(76.07%) having perceived moderate level of e-learn-
ing stress. There was a significant association between
sub-optimal readiness and moderate to high level of
perceived e-learning stress. There may be several fac-
tors related to readiness that are needed to be consid-
ered in the attainment of e-learning, for example,
learner’s level of technological skills, level of participa-
tion, and successful access to the internet [38,43]. A
study found that when self-efficacy in computer and
internet use was at the optimum level, the students’
satisfaction towards e-learning enriched [44]. Several
studies reported that the optimum outcomes of e-
learning depend on the learner’s level of readiness,
where the sub-optimum level of readiness may
enhance distresses [45,46]. On the other hand, learn-
ing distress is inversely correlated with academic per-
formances [47]. The sudden and prolonged shifting
from campus-based learning was reported to pose e-
learning stress along with the sub-optimum level of
readiness, feeling of isolation, and loss of contact with
peers and instructors [41,48]. L. Song et al., reported
that the perceived e-learning stress depended on the
quality of readiness, community engagement, and aca-
demic demands of the students [49]. However, this
psychological outcome was found high in our study
that might be exerted due to students’ sub-optimum
level of readiness. The study findings supported by F.
D. Davis, reported that the ease of use and availability
of technology might upheave the learners’ perceived
readiness of e-learning [50]. In addition, M. Handel
et al., reported that learners enjoy e-learning platforms
when they are well equipped with technology and
personal skills, reducing stress, loneliness, and wor-
ries [1].

In this study, the students with the sub-optimum
level of e-learning readiness perceived 2 times moder-
ate and 4 times high level of stress compared to the
optimum level of readiness. Giannopoulou et al., also

observed high level of stress among students during
the COVID-19 catastrophe [51]. In addition, Jowsey
et al, reported that the students with a lack of tech-
nology experienced stress-related symptoms (ex: frus-
tration, the feeling of isolation, and dissatisfaction)
during e-learning [52]. Similarly, Tubaishat et al.
showed that the sub-optimum level of readiness, like
as poor computer or technological skills, could con-
tribute to perceiving high level of stress among the
learners [53].

In this current study, age was not found associated
with perceived e-learning stress. This finding may be
due to the narrow age range of the study population
(IQR: 21-23years). On the other hand, several studies
reported that the senior students perceived high level
of stress during remote learning [41,54-56]. In con-
trast, Fengfeng and Dean did not find age differences
among the university students during active participa-
tion in e-learning [57]. Furthermore, gender was not
found to predict perceived e-learning stress signifi-
cantly. Several studies reported that females perceived
higher stress level than males in e-learning and trad-
itional learning methods [41,55,56]. According to
USAID, over the last 20years, Bangladesh achieved
remarkable progress on gender equality, women'’s
educational enrolments, and empowerment [58].
Therefore, gender differences might not be found sig-
nificant in this study.

In this current study, the parents’ highest education
was found significantly associated with perceiving
moderate and high levels of stress. The undergraduate
and graduate levels of parental highest education
were more likely to be associated with the perceived
moderate and high level of e-learning stress. This find-
ing may be because the educated parents were more
alert with their child’s new learning methods, aca-
demic performances, and expected grades during the
conventional campus-closing period. Similarly, J. Melby
and R. Conger reported that parental highest educa-
tional attainment was positively associated with
adolescents’ academic performance [59]. D. Stevenson
and DP. Baker reported that well-educated mothers’
expectations are a bit high and have more demands
on children’s  academic  achievements  [60].
Furthermore, A. Agliata and K. Renk showed that a
high parental expectation perhaps results in achieve-
ment-related stress among the learners [61]. Therefore,
the higher expectation of educated parents on stu-
dents’ performances might have played a role in per-
ceiving more stress.

The students not having any private place were
found significantly associated with e-learning stress in



the unadjusted model. However, in the adjusted
model, having a private place was not significantly
associated with perceived e-learning stress. There
might be a confounding between having a private
place and the e-learning preference of the students in
this study. According to K. Lamichhane a quiet and
calm environment can reduce the learning stress levels
of the students [62]. Similarly, D. Masha'al et al
reported that having a private place for e-learning
reduces e-learning stress among the students [41].

Dhaka is the capital and highly infrastructured div-
ision of Bangladesh [63]. In this current study, the stu-
dents who participated in e-learning from outside the
Dhaka division were perceived 87% more moderate
level of e-learning stress. This finding might be due to
the poor e-learning infrastructures, including lack of
technology availability or poor internet
According to M. Asha et al, a poor e-learning infra-
structure was reported as a stressor [64]. Therefore, to
cope with e-learning stress, technology availability and
use could be considered practical tools.

In this present study, non-preference students per-
ceived 5 times more higher e-learning stress than the
preferred e-learning group. H. llgaz and Y. Gulbahar
reported numerous factors responsible for students’
preference in e-learning, including disability, physical
distance, paying job, individual responsibility, and
accessibility [65]. However, K. Fengfeng and K. Dean
found lower preference and satisfaction with e-learn-
ing among university students in the USA [57]. A high
level of stress might be found in this study for the
sudden installation of a new learning method. M. Asha
et al. reported that the lack of preparation for intro-
ducing a new learning method might not be preferred
by many learners [64].

Furthermore, the students having any eye prob-
lems, such as the doctor advised not to stay on screen
for a prolonged time, were perceived 2 times more-
high level of e-learning stress in this study. This find-
ing might be explained by the fact that the students
were generally worried about their physical limitations
and academic performances on new learning methods.
According to L. Pearlin, the physical limitation was
considered a significant stressor in adult learners that
may also influence their emotional well-being [66].

access.

Strengths and limitations of the study

Perhaps this was the first study that attempted to
access the association between perceived e-learning
stress and e-learning readiness in a low middle-income
country like Bangladesh. Although assessing e-learning
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readiness is a sine qua non, the authors only investi-
gated the association between e-learning readiness
and perceived e-learning stress. As it was a cross-sec-
tional study, the causal explanation was not possible.
Due to the sampling technique, only the students hav-
ing internet access during the COVID-19 pandemic
might be included. However, the PSS is a generalised
stress scale used to measure e-learning stress in this
study. Alongside amid COVID-19 pandemic, besides e-
learning related stress, pandemic-related stress might
be there, which the authors could not assess as they
were solely focussed on e-learning related stress.
Hence, the authors also recommend commencing
more research on e-learning in Bangladesh in a
broader range to reveal numerous predictors
and outcomes.

Conclusion

The study revealed that more than two-thirds of the
students perceived moderate to a high level of
e-learning stress, and more than half were at sub-opti-
mum level of e-learning readiness. Henceforth, a sig-
nificant association was found between e-learning
readiness and perceived e-learning stress. Therefore,
the consequences might affect the students’ academic
progress and performance during the pandemic-
related school closure period. The study may come as
handy for a balanced pedagogical system both amid
and post-pandemic situations. Thus, producing evi-
dence-based actions might mitigate the consequences
of e-learning readiness like perceived stress among
university students, enhance their coping strategies,
upheave readiness, and strengthen educa-
tional policies.

Recommendations

The study’s findings may help the educational institu-
tions, stakeholders, and policymakers to ensure the
quality of readiness of e-learning by considering the
perceived e-learning stress of learners. The authors
recommend that they be more watchful towards the
students’ e-learning readiness, which is the baseline of
our study for establishing a sustainable online learning
system that can pay off cumbersome situations like
pandemics and new normal life. Further longitudinal
research may be required in this broader area to rec-
ognise the psychological effects of e-learning readi-
ness during the COVID-19 pandemic and the
future ahead.



2312 H. KABIR ET AL.

Acknowledgments

The authors accolade all the project’s research assistants
(notable names in Supplementary File 2). The authors are
wholeheartedly thankful to Mr. Juwel Rana, Lecturer of
North South University, Dhaka-1229, Bangladesh, for critically
revising the manuscript. It should be noted that a preprint
manuscript with different research questions specifically
among 237 Bangladeshi female nurses was conducted to
ascertain five e-learning readiness subdomains [67].

Ethics approval and consent to participate

The Ethical Review Broad of the Faculty of Life Science,
North South University, approved this study (IRB No.: 2021/
OR-NSU/IRB/0601). The aims and objectives of the study
were explained on the first page of the questionnaire.
Participants provided consent online by returning the com-
pleted questionnaire.

Consent to publication

Informed consent was obtained from all individual partici-
pants included in the study.

Author contributions

Conceptualisation, HK, M.KH. methodology, HK, MKH,;
validation and scrutinisation, D.K.M, H.K, M.KH. investiga-
tion, HK, M.KH.; writing-original draft preparation, HK,
M.K.H.; review and editing, D.KM., HK; M.KH.; supervision,
D.K.M.; All authors have read and agreed to the current ver-
sion of the manuscript.

Disclosure statement

The authors report no competing interests. The authors
alone are responsible for the content and writing of
this article.

Funding

No funding from any public, private or non-profit research
agency was received for this study.

Data availability statement

The study’s dataset can be found by the following link:
https://doi.org/10.5281/zenodo.5110039

The use of modified PSS

The modified PSS was used only for research and non-profit
purposes, and it had not been used for any finan-
cial purposes.

References

(1

[10]

(11l

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Handel M, Stephan M, Glaser-Zikuda M, et al. Digital
readiness and its effects on higher education stu-
dents’ socio-emotional perceptions in the context of
the COVID-19 pandemic. J Res Technol Educ. 2020;:
1-13.

Adel R. Manage perceived e-learning quality in
Egyptian context. Total Qual Manag Bus Excell. 2017;
28(5-6):600-613.

M RE, Clark RC. E-learning and the science of instruc-
tion: proven guidelines for consumers and designers
of multimedia learning. 2016.

Dhawan S. Online learning: a panacea in the time of
COVID-19 crisis. J Educ Technol Syst. 2020;49(1):5-22.
Chowdhury SR, Sunna TC, Das DC, et al. Mental
health symptoms among the nurses of Bangladesh
during the COVID-19 pandemic. Middle East Curr
Psychiatr. 2021;28:23.

Kabir H, Hasan K, Toyabur M, et al. Recommendations
for school-going students post CoVid-19 in
Bangladesh. Bioinformation. 2021;17(4):500-505.

Roy AK, Mou SI, Kabir H, et al. The aftermath of pro-
longed academic institutions’ closure: time to reopen
safely. Bioresearch Commun. 2021;7(2):1038-1041.
Muller AM, Goh C, Lim LZ, et al. Covid-19 emergency
elearning and beyond: experiences and perspectives
of university educators. Educ Sci. 2021;11(1):19-15.
Wong R. When no one can go to school: does online
learning meet students’ basic learning needs? Interact
Learn Environ. 2020;:1-17.

Bolliger DU, Halupa C. Student perceptions of satisfac-
tion and anxiety in an online doctoral program.
Distance Educ. 2012;33(1):81-98.

De Leeuw RA, Walsh K, Westerman M, et al
Consensus on quality indicators of postgraduate med-
ical e-learning: Delphi study. J Med Internet Res.
2018;20:e9365.

Carneiro D, Gongalves S, Novais P, et al. Studying
stress on e-learning users. Lect Notes Comput Sci.
2013;8154:1-12. https://doi.org/10.1007/978-3-642-
40669-0_1.

Lahti M, Hatonen H, Valimaki M. Impact of e-learning
on nurses’ and student nurses knowledge, skills, and
satisfaction: a systematic review and meta-analysis. Int
J Nurs Stud. 2014;51(1):136-149.

Kirkup G, von Priimmer C. Distance education for
European women. Eur J Women’s Stud. 1997;4(1):
39-62.

Naidu S. Building resilience in education systems
post-COVID-19. Distance Educ. 2021;42(1):1-4.
COVID-19 deepens divide between Bangladesh’s rural
and urban students | Asia| An in-depth look at news
from across the continent | DW | 22.10.2020. [cited
2020 November 23]. Available from: https://www.dw.
com/en/education-bangladesh/a-55358552

de F, Aradjo JO, de Lima LSA, Cidade PIM, et al.
Impact of Sars-Cov-2 and its reverberation in global
higher education and mental health. Psychiatry Res.
2020;288:112977.

Fawaz M, Samaha A. E-learning: depression, anxiety,
and stress symptomatology among Lebanese



[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

(32]

[33]

[34]

University Students during COVID-19 quarantine. Nurs
Forum. 2021;56(1):52-56.

Lazarevic B, Bentz D. Student perception of stress in
online and face-to-face learning: the exploration of
stress determinants. Am J Distance Educ. 2021;35(1):
2-14.

Levine S. Stress: an historical perspective. Handb
Stress Brain. 2005;15:3-23.

Phillips AC. Perceived stress, encycl. Behav Med.
2013;:1453-1454. https://doi.org/10.1007/978-1-4419-
1005-9_479.

Akaslan D, Law ELC. Measuring student e-learning
readiness: a case about the subject of electricity in
higher education institutions in Turkey. Lect Notes
Comput Sci. 2011;7048:209-218. https://doi.org/10.
1007/978-3-642-25813-8_22.

Unal Y, Alir G, Soydal i. Students readiness for e-learn-
ing: an assessment on Hacettepe University
Department of Information Management. Commun
Comput Inf Sci. 2014;423:137-147. https://doi.org/10.
1007/978-3-662-44412-2_13.

Sandi C. Stress and cognition. Wiley Interdiscip Rev
Cogn Sci. 2013;4:245-261.

Jf K, Tw R. Translating cognition from animals to
humans. Biochem Pharmacol. 2011;81:1356-1366.
McGaugh JL. The amygdala modulates the consolida-
tion of memories of emotionally arousing experien-
ces. Annu Rev Neurosci. 2004;27:1-28.

Chaby LE, Sheriff MJ, Hirrlinger AM, et al. Does
chronic unpredictable stress during adolescence affect
spatial cognition in adulthood? PLOS One. 2015;10:
e0141908.

Hood A, Pulvers K, Spady TJ, et al. Anxiety mediates
the effect of acute stress on working memory per-
formance when cortisol levels are high: a moderated
mediation analysis. Anxiety Stress Coping. 2015;28:
545-562.

Jha AK, Arora A. The neuropsychological impact of e-
learning on children. Asian J Psychiatr. 2020;54:
102306.

Carr N. The shallows: What the Internet is doing to
our brains. — PsycNET. n.d. Available from: https://psy-
cnet.apa.org/record/2011-11288-000

Firth J, Torous J, Stubbs B, et al. The “online brain”:
how the internet may be changing our cognition.
World Psychiatry. 2019;18:119-129.

Alghamdi AA. Impact of the COVID-19 pandemic on
the social and educational aspects of Saudi University
Students’ Lives. PLOS One. 2021;16:e0250026.

Barnes & noble education survey reveals college stu-
dent preparedness split: technically ready for online
learning, but emotionally unsure, |bus. Wire. n.d.
Available from: https://www.businesswire.com/news/
home/20200408005156/en/Barnes-Noble-Education-
Survey-Reveals-College-Student/?feedref=
JjAwJuNHiystnCoBq_hl-f-Mqy7-9RYfS_
LXgrtWW7rOkYSjTKorE14c7uwcjlHj_
ROpOVFN6GsXdq8PYolcFEYGfIXvFUNUBNNmMxNkJdAnQ-
qLx557vS7ZRxiEolcr-hHrZo_gz.

Adnan M, Anwar K. Online learning amid the COVID-
19 pandemic: students perspectives. J Pedagog Sociol
Psychol. 2020;1:45-51.

[35]

[36]

[37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

ANNALS OF MEDICINE 2313

Mannan A. Achieving our higher education targets,
Dly. Star. 2017. [cited 2021 July 18]. Available from:
https://www.thedailystar.net/education-employment/

achieving-our-higher-education-targets-1366513

S. of N.H.E.AA. Program, Perceived stress scale score
cut off, 1983. 2. Available from: https://das.nh.gov/
wellness/docs/percievedstressscale.pdf.

Torales J, Rios-Gonzalez C, Barrios |, et al. Self-per-
ceived stress during the quarantine of COVID-19 pan-
demic in Paraguay: an exploratory survey. Front
Psychiatry. 2020;11:558691.

Aydin CH, Tasci D. Measuring readiness for e-learning:
reflections from an emerging country. Educ Technol
Soc. 2005;8:244-257. http://www.jstor.org/stable/
jeductechsoci.8.4.244.

Hossain A, Nasrullah SM, Tasnim Z, et al
Seroprevalence of SARS-CoV-2 IgG antibodies among
health care workers prior to vaccine administration in
Europe, the USA and East Asia: a systematic review
and meta-analysis. EClinicalMedicine. 2021;33:100770.
Patra S, Patro BK, Acharya SP. COVID-19 lockdown
and school closure: boon or bane for child mental
health, results of a telephonic parent survey. Asian J
Psychiatr. 2020;54:102395.

Masha’al D, Rababa M, Shahrour G. Distance learning-
related stress among undergraduate nursing students
during the covid-19 pandemic. J Nurs Educ. 2020;
59(12):666-674.

Palmer S, Cooper C, Thomas K. A model of work
stress to underpin the health & safety executive
advice for tackling work-related stress and stress risk
assessments. Couns Work. 2004;:2-5, 1-4.

Yukselturk E, Bulut S. Predictors for student success in
an online course. Educ. Technol. Soc. 2007;10:
1176-3647.

Wei H-CC, Chou C. Online learning performance and
satisfaction: do perceptions and readiness matter?
Distance Educ. 2020;41:48-69.

Bloomfield J, Roberts J, While A. The effect of com-
puter-assisted learning versus conventional teaching
methods on the acquisition and retention of hand-
washing theory and skills in pre-qualification nursing
students: a randomised controlled trial. Int J Nurs
Stud. 2010;47(3):287-294.

Gega L, Norman 1), Marks IM. Computer-aided vs.
tutor-delivered teaching of exposure therapy for pho-
bia/panic: randomized controlled trial with pre-regis-
tration nursing students. Int J Nurs Stud. 2007;44(3):
397-405.

Niazov Z, Hen M, Ferrari JR. Online and academic pro-
crastination in students with learning disabilities: the
impact of academic stress and self-efficacy. Psychol
Rep. 2021;:33294120988113.

Bahrambeygi F, Shojaeizadeh D, Sadeghi R, et al. The
effectiveness of an e-learning program on nurse's
knowledge and behavior for caring of patients with
thromboembolism: a comparative study. J Nurs
Healthc Manag. 2018;1:1-7.

Song L, Singleton ES, Hill JR, et al. Improving online
learning: student perceptions of useful and challeng-
ing characteristics. Internet High. Educ. 2004;7:59-70.



2314

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

H. KABIR ET AL.

Davis FD. Perceived usefulness, perceived ease of use,
and user acceptance of information technology. MIS
Q Manag Inf Syst. 1989;13:319-339.

Giannopoulou |, Efstathiou V, Triantafyllou G, et al.
Adding stress to the stressed: senior high school
students’ mental health amidst the COVID-19 nation-
wide lockdown in Greece. Psychiatry Res. 2021;295:
113560.

Jowsey T, Foster G, Cooper-loelu P, et al. Blended
learning via distance in pre-registration nursing edu-
cation: a scoping review. Nurse Educ Pract. 2020;44:
102775.

Tubaishat A. An investigation into the attitudes of
nursing students toward technology. J Nurs Res.
2014;22(2):119-125.

Horita R, Nishio A, Yamamoto M. The effect of remote
learning on the mental health of first year university
students in Japan. Psychiatry Res. 2021;295:113561.
Aslan H, Akturk U. Nursing education stress levels of
nursing students and the associated factors. Ann Med
Res. 2018;25:660.

Silva Ribeiro FMSE, Mussi FC, da S. Pires CG, et al.
Stress level among undergraduate nursing students
related to the training phase and sociodemographic
factors. Rev Lat Am Enfermagem. 2020;28:1-11.

K. Fengfeng, K. Dean. Online learning across ethnicity
and age: a study on learning interaction participation,
perception, and learning satisfaction. Comput Educ.
2013;61:43-51.

Gender equality and women’'s empowerment |
Bangladesh | U.S. Agency for International
Development, n.d. [cited 2021 August 28]. Available

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

from: https://www.usaid.gov/bangladesh/gender-
equality-and-womens-empowerment

Melby JN, Conger R. Parental behaviors and adoles-
cent academic performance: a longitudinal analysis. J
Res Adolesc. 1996;6:113-137.

Stevenson DL, Baker DP. The family-school relation
and the child’s school performance. Child Dev. 1987;
58(5):1348-1357.

Agliata AK, Renk K. College students’ adjustment: the
role of parent college student expectation discrepan-
cies and communication reciprocity. J Youth Adolesc.
2008;37:967-982.

Lamichhane K. Factors associated with stress among
nursing students in pokhara. Int J New Technol Res.
2019;5:52-55.

Akther H, Ahmad MM. Livelihood under stress: the
case of urban poor during and post-flood in Dhaka,
Bangladesh. Geogr J. 2021;187:186-199.

Asha M, Antony MA, Mathew MA, et al. Attitude
towards e-learning among nursing students of
selected nursing colleges of mangaluru. Am Int J Res
Humanit Arts Soc Sci. 2017;20(1):17-432. http://www.
iasir.net.

llgaz H, Gulbahar Y. Why do learners choose online
learning: the learners’ voices. 2017:130-137.

Pearlin LI. The sociological study of stress. J Health
Soc Behav. 1989;30:241-256.

Kabir H, Hasan MK, Tonmon TT, et al. Association
between preference and e-learning readiness among
the Bangladeshi female nursing students in the
COVID-19 pandemic: a cross-sectional study, MedRxiv.
2021. 2021.06.20.21259188. https://doi.org/10.1101/
2021.06.20.21259188.



