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ABSTRACT

The COVID-19 global pandemic changed how higher education was delivered in
response to frequent lockdowns and social distancing rules. Universities around the
world transformed quickly, often with little planning, from classroom-based face-to-
face learning to remote online learning, particularly using Zoom conferencing. Ele-
ments of this still occur today. Despite the obvious benefits of Zoom, which enabled
continued communication with work, family, and friends, extended and frequent
Zoom meetings quickly turned into video conferencing fatigue, or what has become
known as “Zoom fatigue’.

Our study aimed to answer three research questions: Did paramedicine students
experience Zoom fatigue after transitioning to online learning during COVID-19? If
so, were there differences in the level of fatigue experienced by students in different
years of the degree? And did gender influence the level of fatigue experienced?

This cross-sectional study used the Zoom Exhaustion and Fatigue (ZEF) scale with
students from all 3 years of the Bachelor of Paramedicine at Monash University in
Australia.

Of the 224 students who participated, 61.1% identified as female, 36.3% as male, and
1.8% as non-binary. Most students were in the third year of the degree (48.7%), while
274% and 23.9% were in the first and second year, respectively. Our study found that
students did experience Zoom fatigue. General and motivational fatigue were experi-
enced most by all students. Students in year 2 experienced less fatigue than students
in year 1 and year 3. For example, the mean general fatigue score differed significant-
ly between years, F(2,223) = 4.288, p = .015. Female students experienced more fatigue
than male students across all factors, including general, visual, social, motivational,
and emotional fatigue.

This study provides empirical support for the existence of Zoom fatigue among para-
medicine students and suggests it increases with meeting frequency and is greater
for female students. More research is required to explore its contextual, methodologi-
cal, and practical aspects.

In 2020 and 2021, the COVID-19 global pandemic changed the
way that higher education is delivered in response to frequent
lockdowns and the adherence to social distancing rules. Univer-
sities around the world transformed quickly, without much plan-
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ning, from classroom-based face-to-face learning to remote online learning, particularly
using Zoom conferencing. Despite the obvious benefits of Zoom that enabled continued
communication with work, family, and friends, extended and frequent Zoom meetings
quickly turned into video conferencing fatigue (Dobson, 2021; Massner, 2021). Video con-
ference fatigue is therefore a recent phenomenon that has emerged during the COVID-19
pandemic and is defined as the degree to which people feel exhausted, tired, or worn
out, attributed to engaging in video conferencing (Bennett et al., 2021; Massner, 2021).
Some definitions suggest that the definition includes extensive and extended use (Mass-
ner, 2021). Video conference fatigue is synonymous with “Zoom fatigue” as Zoom became
the leading software, proving to be an easy-to-use and robust tool for productivity, learn-
ing, and social interaction (Bailenson, 2021). Bennett et al. (2021) note that videoconfer-
ence fatigue is similar to other fatigue constructs, such as compassion fatigue (Williams
et al.,, 2022) and citizenship fatigue (Bolino et al., 2015), but it has distinct antecedents and
a unique temporal structure, making it a unique phenomenon. For example, compas-
sion fatigue occurs after cumulative experiences, but videoconference fatigue can occur
after a one-off event. Video conferencing has been shown to impact people differently,
and some of the differences mentioned in the literature include a person’s gender, age,
culture, and personality type (Bennett et al.,, 2021; Fauville et al., 2023; McConnon, 2021).
For example, women experience more Zoom fatigue than men (Fauville et al., 2023), and
younger students and workers are more susceptible to Zoom fatigue than older students
and workers (Beyea et al., 2025; Epstein, 2020), and introverts experienced higher levels
of fatigue than extroverts (Dobson, 2021). Zoom fatigue has also been shown to increase
with meeting frequency and timing (Asgari et al., 2021; Bennett et al., 2021). To capture
the complexity of Zoom fatigue, some researchers have developed models, such as Mass-
ner (2021), whose model is comprised of situational, individual traits, environmental,
and communication factors. Bailenson (2021) describes nonverbal communication in
face-to-face as remarkable, explaining that it is simultaneously effortless and incredible
complex; and compares this to the nonverbal communication required for videocon-
ferencing is not only complex but also requires a person to work hard to deliver and
interpret signals and messages. Most studies about Zoom fatigue are in the context of
the workplace (Epstein, 2020; Toney et al., 2021); however, some studies have focused on
Zoom fatigue in higher education (Fauville et al., 2023; McArthur, 2021; Peper et al., 2021).
In a study by (Rouse, 2020), university students who were asked if they had experienced
Zoom fatigue after transitioning over to online learning. All responded ‘yes’, regardless
of whether they had only taken part in a few online classes or had the majority of their
classes online. In another study by Peper et al. (2021), 80% of students found it harder to
focus their attention and stay present during online classes and reported experiencing
more isolation, anxiety, and depression, than in face-to-face classes. Fauville et al., (2021)
explored the impact of Zoom fatigue on nursing students and found that Zoom fatigue
increased with the frequency of teleconference meetings and was also influenced by
participant characteristics such as age, gender, and attitude. Rather than trying to under-
stand the Zoom fatigue phenomenon through the perspective of the student, (McArthur,
2021) explored ways that teachers in higher education modified, altered, or transformed
their face-to-face nonverbal behaviors into nonverbal behaviors more suitable for online
learning environments, including what strategies they used to reduce Zoom fatigue.
Many reasons for Zoom fatigue are mentioned in the literature. Epstein (2020) mentions
a range of issues that cause virtual interactions to be very hard on the brain by increas-
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ing the intensity of focus required to absorb the content. These include communication
not always being synchronous, being distracted using chat boxes or navigating to un-
mute or ask questions, challenging the brain’s central vision by seeing multiple people at
the same time, paying attention with a constant gaze, and limited sensory dynamism by
only being able to take in visual information. Bailenson (2021) provides four arguments
on why the Zoom interface is likely to lead to Zoom fatigue through nonverbal overload.
These include:

Excessive amounts of close-up eye gaze that violate interpersonal distance rules
Cognitive load

Increased self-evaluation

Constraints on physical mobility

In a study by Asgari et al. (2021), reasons for Zoom fatigue included unreliable internet
access, work-life balance issues, a lack of motivation, focus, peer support, private space to
attend classes, and clear guidelines from instructors.

While a recent meta-analysis by Beyea et al., (2025) synthesized the Zoom fatigue liter-
ature, finding important contributing and conditioning factors across the higher educa-
tion sector, our study recognizes the limited research on Zoom fatigue in higher edu-
cation, with no studies identified in the field of paramedicine. Our study also assumes
that paramedicine educators and higher education in general, need to understand the
complexity inherent in Zoom fatigue as suggested by Ozainne et al. (2023). It aimed to
answer three research questions:

* Did paramedicine students experience Zoom fatigue after transitioning to online
learning during COVID-19?

* If so, were there any differences in Zoom fatigue between students in different
years of the degree?

¢ Did gender influence the level of fatigue experienced?

This study explored this using the Zoom Exhaustion and Fatigue (ZEF) scale with stu-
dents from all three years of the Bachelor of Paramedicine at Monash University in
Australia.

METHODS
StupYy DESIGN

This was a cross-sectional study. The study was designed and reported consistently with
the STROBE guidelines (Vandenbroucke et al., 2007). No formal sample size was calculat-
ed as the study was exploratory in nature.

PARTICIPANTS

Students were invited to participate in the study if they enrolled in the Bachelor of Para-
medicine, Monash University. No exclusion criteria were applied. All students enrolled
in the Bachelor program were invited to participate in the study to reduce selection bias.
Data were collected from a cohort of undergraduate paramedicine students from a large
Australian university. Students were provided with an explanatory statement and were
informed that participation and completion of the questionnaire were voluntary and
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anonymous. The paper-based questionnaire took less than 10 minutes to complete. No
follow-ups were undertaken.

PROCEDURE

The paper-based questionnaire was provided to all willing students, and they were
asked to read through the explanatory statement before considering participating in the
study. Completed questionnaires were returned to a non-teaching research assistant.

INSTRUMENTATION

The questionnaire included two parts: the demographics and the ZEF questionnaire. The
demographic section collected demographic data including the year of course, age group,
and gender. The second section included the Zoom Exhaustion & Fatigue Scale devel-
oped by Fauville et al. (2021b). This is a 15-item scale where items are scored on a 5-point
Likert scale with 1= “Strongly Disagree” and 5= “Strongly Agree”, with higher scores in-
dicating a higher level of Zoom exhaustion & fatigue. The 15 items represent 5 factors, in-
cluding General Fatigue (items 1-3), Visual Fatigue (items 4-6), Social Fatigue (items 7-9),
Motivational Fatigue (items 10-12), and Emotional Fatigue (items 13-15). The ZEF scale is
a valid and reliable measure for Zoom fatigue and limited any measurement bias in this
study.(Fauville et al., 2021; Riedl et al., 2023; Simbula et al., 2024)

ANALYSIS

The Statistical Package for Social Sciences (SPSS) version (27) was used for all data anal-
ysis. Descriptive statistics were reported as count and proportions and mean and stan-
dard deviations. Differences in the mean score of fatigue levels across age groups, gen-
der, and year level were assessed using analysis of variance (ANOVA) and Student t-test
as appropriate. A two-tailed p-value of <0.05 will be considered statistically significant.

ErtHICS

The study was approved by the Monash University Human Ethics Committee (Approv-
al #: 29964). Implied consent was provided through participation and completion of the
questionnaire.

RESULTS
DEMOGRAPHICS

A cohort of 224 (overall 53% response rate) under-
graduate paramedicine students from a large Aus-

tralian University participated in the study. Table 1 Category | Variable |Frequency| %
presents the frequency and percentages of partici- <21 89 394
: - Age 2125 115 509
pants in each category. Among the 224 participants e > o
included in the study, 61.1% identified as female, TFemalo 38 il
36.3% identified as male, and 1.8% identified as Gender |Male 3 36.3
non-binary. Most students were in the third year of Non-binary |4 1.8
the Bachelor’s degree (48.7%), and 27.4% and 23.9% Year 1 62 274
were in the first and second year, respectively. Ap- Level g igg Zg'z

proximately half (50.9%) of the students were in the
Table 1. Participant demographics.
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21-25 age group, and almost 40% of the students were Factor | Item | Mean (SD)| «
under 21 years of age. 1 |362(1.03)
gflré‘;rjl 2 299111 |87
ZEF 3 |353(112)
) ) o , 4 |242(131)
Table 2 illustrates the item responses and scale reliabil- }gltsluflle 5 265(128) .86
ity, showing the mean answers to each item between & 6 |2.08(116)
students and the Cronbach’s Alpha (o) of each scale . 7 1204118
~ s : Social 8 |223(123) |.86
corresponding to each of its items. The analysis shows fatigue oo o :
o 9 |2.44(1.30)
that the mean and standard deviation of answers 0 26502
ranged from 2.04 +1.18 (Item 7) to 3.62 +1.031 (Item 1). lf\/lqtivational TR EXT (10'27) 88
The Cronbach alpha coefficient is acceptable for all atigue 12 | 288 (129)
scales as they range from .86 for the motivational and Emotional 13 [254(1.28)
social scales to .88 for the emotional scales. This indi- farﬁglj;’“a 14 [238(1.30) |.88
cates a very good internal consistency between items. L 1228122

Table 2. Mean score of ZEF and the
reliability value.

This means that the questions are holding the meaning
of their scale, and we can rely on these in testing this
specific type of fatigue.

For the general fatigue scale, the mean in year 1 was 10.45+2.83, year 3 was 10.45+ 2.99,
and year 2 was 9.13+2.71. For the visual fatigue scale, the mean in year 1 was 7.74+3.17,
year 3 was 744+ 3.43, and year 2 was 5.89+2.99. For the social fatigue scale, the mean in
year 1 was 7.16+3.51, year 3 was 6.93+ 3.41, and year 2 was 5.76+2.85. For the motivation-
al fatigue scale, the mean in year 1 was 9.48+3.58, year 3 was 8.71+ 3.22, and year 2 was
743+3.26. For the emotional fatigue scale the mean in year 1 was 7.85+3.42, year 3 was
749+ 3.61, and year 2 was 5.85+2.69.

The results of the ANOVA tests show that the mean general fatigue score is significant-
ly different between students of different years f (2,223) = 4.29, p= .015. Also, the mean
visual fatigue score is significantly different between students of different years f (2,223)
= 5.49, p=.005. The mean social fatigue score is significantly different between students
of different years f (2,223) = 3.03, p= .05. The mean motivational fatigue score is signifi-
cantly different between students of different years f (2,223) = 5.597, p= .04., and the mean
emotional fatigue score is significantly different between students of different years f
(2,223) = 594, p= .003.The results show that when the mean fatigue score for each scale is
calculated for each year group and then compared with each other, there is a difference
in fatigue scores between the

students, and the difference Mean Score Across the Year Level E .
has not happened to chance. Factor Year 1 Year 2 Year 3
R R Value | Value

That is, students in year 1 and (=2 (n=54) (n=110)
year 3 experienced more fa- gflr;fsl 1045 (2.83) [913(271) [1045(299) [429 |.015
tigue than students in year 2 i

S - y ’ }“ts.ual 774 (317) |5.89(2.99) |744(343) |549 |.005
with students in year 1 experi- atigue
encing the most fatigue. fsa‘;féa&e 716 351) |576(2.85) |693(341) [3.03 |.050

.. Motivational

analysis of each fatigue scale gg‘g)ggnal 785(342) |585(2.69 |749361) |594 |.003

by gender. There were higher

levels of fatigue among female Table 3. Differences in the mean factor score of fatigue level

across year level (ANOVA).
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students for all factors (general, visual, social, motiva- Fact Females | Males | P-
tional, and emotional). For example, the mean score T | (n=138) | (n=82) | Value
; General 10.80 9.07

for general fatigue for women was 10.8, and the mean | 2en  |@og |00
for men was 9.07 (p=.000). Since the p-value is less Visual 736 582 | 000
than 0.05, the study can conclude that women have fatigue G249 |G04H |

o i ; ; Social 7.23 5.72
significantly higher general fatigue levels than men. fatigue Gas) o7y |00
Fatigue levels for the other factors were also signifi- ngxgt“’“al (93_2255) ngzl) 000
cantly higher for women than men, with mean differ-  [Emotional 770 643 | 107
ences of 2.038, 1.512, 1.68, and 1.268 for visual, social, fatigue G439 1624
motivational, and emotional fatigue, respectively. The 14 4 Mean factor score of fatigue
greatest difference was for visual fatigue, and the level in males compared to females
least difference was for emotional fatigue. In addi- (Student t-test).

tion, general and motivational fatigue were the two
highest experienced forms of fatigue by both female
and male students.

DISCUSSION

This study explored the impact of Zoom meetings on undergraduate university students
and found that students experienced Zoom fatigue. General and motivational fatigue
were experienced the most by all students. Second, students in year 2 experienced less
fatigue than students in year 1 and year 3. Finally, results indicated that female students
experienced more fatigue than male students for all factors, including general, visual, so-
cial, motivational, and emotional fatigue. Our results can be compared with other stud-
ies. One study with 597 nursing university students in the Philippines Oducado et al.,
(2021) showed that high and very high levels of Zoom fatigue were experienced by 46.9%
and 19.8% of students, respectively, using the ZEF scale. The composite mean score for
these was 3.82 + .7. Higher levels of fatigue were also experienced by students who were
female, younger, had lower income status, poorer academic performance, unstable inter-
net connection, longer and more frequent meetings, and had a negative attitude toward
videoconferencing, where gender and academic performance were the two highest influ-
encers (Oducado et al.,, 2021). The effects of Zoom fatigue also seem to be compounding,
with a study by Shockley et al., (2021) showing that fatigue not only affects same-day
meeting performance but also the performance of next-day meetings. Nesher Shoshan

& Wehrt, (2022) also conducted a study to compare video conference meetings to meet-
ings during the pandemic to rule out the possibility that Zoom fatigue was just meeting
fatigue and found that Zoom fatigue was its own type of fatigue.

Similar findings were reported in Zoom fatigue studies in the workplace. For example,
Fauville et al., (2023) found that daily usage predicts the amount of fatigue. They also
showed that women reported 13.8% higher Zoom fatigue than men. In our study women
experienced 16%, 26%, 21%, 18%, and 16.5% higher Zoom fatigue than men for general,
visual, social, motivational, and emotional fatigue, respectively. One explanation given in
Fauville et al’s study is that women often have longer meetings and shorter breaks be-
tween meetings than men, accounting for women experiencing higher overall Zoom fa-
tigue. In addition, Fauville et al., (2023) also showed in their study that women are highly
susceptible to visual fatigue, and confirmed that mirror anxiety leading to visual fatigue
mediates the gender difference in fatigue. Visual fatigue was also the highest influencer
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for gender difference in our study; however, we saw gender differences across all factors.
Several studies refer to mirror anxiety that occurs when a person is exposed to digital
and physical mirrors, and how this heightens (Clanton, 2021; Fauville et al., 2023) ‘self-fo-
cused attention’ that can lead to depression. Shockley et al. (2021) particularly looked at
the impact of camera use on videoconference fatigue over 4 weeks with 103 employees
(recording 1408 daily observations) and found that having a camera on produced more
fatigue than the camera being off, with women and new employees experiencing the
most fatigue when the camera was on. This finding of new employees experiencing more
fatigue may also explain, in part, the higher levels of fatigue in our first-year students
(in conjunction with more daily use). A possible explanation for this is that people who
feel more connected to others in meetings are less likely to experience fatigue (Kaplan &
Berman, 2010). Although this is speculation, we do know that year 1 and year 3 students
in our study did experience more Zoom meetings than year 2 students.

Given that videoconferences have continued beyond the COVID-19 pandemic, it is im-
portant to provide clear practical recommendations on how to reduce videoconference
fatigue. Some studies have focused on reducing videoconference fatigue (Bennett et al.,
2021; Massner, 2021; Rouse, 2020). Samara & Monzon (2021) highlight the challenges that
arose in medical education because of the pandemic, the major difficulty being Zoom
burnout. They suggest that to combat Zoom burnout, there is a need to use different
technology, such as virtual reality, creating an authoritative presence by directly looking
at the camera, and interspersing Zoom meetings with other learning activities to limit
screen time and provide variety. Other suggestions include holding meetings earlier in
the workday, enhancing the perceptions of group belongingness, muting your micro-
phone to reduce stress related to maintaining a quiet atmosphere (Bennett et al., 2021),
activity switching, online small groups, and asynchronous lectures (Toney et al., 2021),
and enabling instructors or supervisors to reflect on their practice in terms of new re-
search on videoconferencing fatigue to make better decisions in videoconference meet-
ing design (McArthur, 2021; Nesher Shoshan & Wehrt, 2021).

Rofler et al. (2021) explored how the emotions of 35 students influenced the outcomes

of videoconference meetings during a one-semester course where Zoom meetings

were held twice a week, with students divided into eight groups. Emotion was tracked
through snapshots of both the supervisor and the student using facial emotion recogni-
tion that recognized six emotions: happy, sad, fear, anger, neutral, and surprise. Findings
included:

* The happier the speaker is, the happier and less neutral the audience is

* The more neutral the speaker is, the less surprised the audience is

* Triggering diverse emotions such as happiness, neutrality, and fear leads to a
higher presentation score

* Triggering too much neutrality among the participants leads to a lower presenta-
tion score

In addition, they found that keeping the audience constantly happy is not very engaging
and a good presenter needs to challenge the audience by puzzling it and providing un-
expected and even temporarily painful information, which is then resolved throughout
the presentation (RofSler et al.,, 2021). Just as Oducado et al. (2021) concluded that nursing
schools should consider the undesirable impact of videoconferences on students and
seek protective factors against videoconference fatigue, we suggest this for paramedicine
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schools as well. In addition, both nursing and paramedicine are disciplines that require
a large degree of hands-on learning with a large focus on problem-solving approaches
and critical thinking. These are similar qualities that Asgari et al. (2021) mention about
engineering education (i.e., content-centered, hands-on, design-oriented, critical thinking
skills) shows that urgent and careful planning is needed to mitigate the negative effects
of abrupt conversions of conventional face-to-face instruction in these types of disci-
plines.

LIMITATIONS

Although our study shows that paramedic students experienced Zoom fatigue in all its
forms and that some students experienced it more than others, there are still opportuni-
ties to gain a greater and more detailed understanding of this area. Our study was sim-
ply a cross-sectional study with a self-reporting questionnaire and is limited by response
bias and non-response bias. The results of this study are also limited by using students
from one university and we did not collect any data on the extent of Zoom use and time.

FUTURE RESEARCH

There are several opportunities for future research that stem from the findings of this
research. Firstly, research into Zoom fatigue is new, and more research is needed to
understand causes and consequences of Zoom fatigue for different groups (e.g. gender,
culture, age groups) in different contexts. Secondly, since this research is in its infancy;,
there is limited understanding of the long-term effects of Zoom fatigue, as well as stud-
ies exploring the longitudinal aspects of Zoom fatigue. For example, Fauville et al. (2021a)
suggest exploring how Zoom fatigue accumulates and dissipates over time over a week.
Third, research with paramedicine students that incorporates additional significant
aspects (e.g., culture, age group, personality type) should be included Finally, a focus on
interventions and ways to reduce Zoom fatigue would seem a more proactive approach
to Zoom fatigue research.

CONCLUSION

Higher education, including paramedicine education, is continually shaped by infor-
mation technology and online learning, influencing the student's learning journey.
Although video conferencing technology has been available for more than a decade,
COVID-19 transitioned students over to this technology rapidly and normalized it in
higher education. As such, Zoom meetings became essential rather than an add-on or
optional tool for educators and continues to this day. This study contributes to the lim-
ited literature on understanding the life of the university student during the COVID-19
pandemic, providing empirical support for the existence of ‘Zoom fatigue” and how
Zoom fatigue increases with meeting frequency and is greater for female students. We
believe that universities can only fully support their students when they understand in
more detail the complexity of this type of fatigue. Identifying characteristics, as well as
ways to reduce Zoom fatigue, can inform both teaching theory and practice, particularly
about how video conference lessons are designed and evaluated.
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