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Abstract: Background: Online teaching has resulted in university students adopting a sedentary life-
style. Prolonged sitting and reduced physical activity due to pandemic restrictions have led to mus-
culoskeletal pain in various body areas, significantly impacting the students’ quality of life. This
study aims to investigate the effects of remote learning on Sicilian physiotherapy students during
the COVID-19 pandemic, specifically focusing on the occurrence of musculoskeletal pain. Methods:
An observational study was conducted using an online survey administered through Google Forms.
The survey consisted of 26 multiple-choice questions and was distributed to students enrolled in
Physiotherapy programs at the Universities of Catania, Messina, and Palermo. Participants were
contacted via social channels or email, and data collection spanned 5 weeks. The collected data were
analyzed using R software. Results: A total of 128 questionnaires were collected. More than half of
the students (51.6%) reported dedicating 15-22 h per week to distance learning for a duration of 6—
12 months (50%). Regarding study location, most students preferred studying at a desk (82.8%),
with slightly over half (57.8%) adopting a backrest while studying remotely. Analysis of the stu-
dents’ posture during study hours revealed common positions, including tilting the head forward
by more than 20 degrees (47.8%), leaning the trunk forward by more than 20 degrees (71.9%), both
shoulders being hunched forward (57.0%), wrists positioned above the level of the elbows (46.1%),
thighs pointing upwards (41.4%), and one or both feet in a downward or dorsiflexed position
(69.5%). Conclusion: The questionnaire responses indicate that the lifestyle of university students,
influenced by online teaching, has deteriorated, leading to musculoskeletal pain, including myofas-
cial pain. These results are primarily influenced by the adopted posture and the duration of time
spent in these positions.

Keywords: musculoskeletal pain; COVID-19 era; physiotherapy studies; study hours; question-
naires

1. Introduction

Throughout history, humanity has encountered numerous pandemics. The chal-
lenges associated with managing these pandemics depend on various factors, including
their ever-changing and unpredictable nature.

Coronavirus disease 2019 (COVID-19) emerged at the end of 2019, profoundly im-
pacting the global population [1]. The widespread transmission of the virus is evident in
its rapid spread, reaching nearly all countries within a span of fewer than 6 months [2].

Numerous preventive measures have been implemented to mitigate infections, in-
cluding lockdowns, which have significantly altered our daily routines and have had so-
cial, health, and economic implications [3]. Notably, one of these measures involved
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suspending in-person educational activities, leading to the widespread adoption of dis-
tance learning [3].

Online teaching has profoundly revolutionized students’ lives, fundamentally trans-
forming the university experience [3]. Consequently, it becomes crucial to acknowledge
the risks to mental and physical well-being in this context to proactively prevent potential
side effects [4]. Adopting a sedentary lifestyle due to online learning also has implications
for musculoskeletal health, as it disrupts our posture [4].

The International Association for the Study of Pain (IASP) defines pain as “an un-
pleasant sensory and emotional experience associated with actual or potential tissue dam-
age, or described in terms of such damage” [5]. Traditionally, pain has been viewed as a
symptom and a warning sign of an underlying disease process [5]. However, the modern
understanding of pain considers it a protector rather than solely indicative of tissue state
[5]. When pain becomes persistent, the pain pathways and underlying mechanisms be-
come more sensitive [5]. Myofascial pain (MFP) is the leading cause of persistent regional
pain, including back pain, shoulder pain, headache, and facial pain [6]. MFP is character-
ized by localized muscle tension, limited range of motion (ROM), and regional pain [4].
Two studies suggest that MFP is the predominant cause of pain, accounting for 54.6% of
chronic head and neck pain [6] and 85% of back pain cases [7].

MFP is characterized by specific clinical features, including the presence of localized,
firm, palpable nodules known as trigger points (TrPs) found within taut skeletal muscle
bands [8]. Squeezing these TrPs elicits pain, which is typically felt locally or can radiate to
distant areas [8]. TrPs can be either active or latent [8]. Active TrPs are associated with
spontaneous pain, even without palpation, and manual pressure often reproduces the pa-
tient’s referred pain [8]. On the other hand, latent trigger points do not cause spontaneous
pain but can be triggered by mechanical stimuli such as finger pressure over the TP area
[8]. Unless a nerve entrapment syndrome is present, there are usually no associated neu-
rological deficits, such as weakness or sensory deficits, in patients with MFP [6]. Imaging
techniques, such as X-rays and MRI, do not typically reveal any pathological changes in
the muscles or connective tissue [4].

Affected muscles may exhibit stiffness, subjective weakness, pain during movement,
and a slightly reduced ROM [6,7,9,10]. Straining the muscles can elicit pain, prompting
patients to adopt poor posture and sustain muscle contractions to protect the affected area,
contributing to the persistence of pain [11]. Like other chronic pain conditions, MFP is
often accompanied by social, behavioral, and psychological disorders that may precede
or follow its development [12]. Patients frequently report psychological symptoms such
as frustration, anxiety, depression, and anger. Unhealthy lifestyle factors, including inad-
equate sleep, poor nutrition, lack of physical activity, poor posture, teeth grinding (brux-
ism), and other strenuous habits, can further complicate the clinical presentation and per-
petuate pain [4]. Certainly, the transition to distance learning has exposed university stu-
dents to these conditions, including increased anxiety, reduced physical activity, and poor
posture, consequently negatively impacting sleep quality and potentially leading to an
increase in body mass index (BMI). Therefore, it is important to address these risk factors
[13].

A survey conducted among university students in Rome, Naples, and Bari revealed
a significant decline in their physical activity levels during the lockdown period, leading
them towards a more sedentary lifestyle [14]. The closure of gyms, sports facilities, and
parks as part of social distancing measures made it challenging for students to meet the
physical activity guidelines recommended by the World Health Organization, which sug-
gests engaging in at least 150 min of moderate-vigorous activity or 75 min of vigorous
activity per week, or a combination of both, for adults [15]. However, it is worth noting
that students who were already physically active before the lockdown managed to meet
the recommended levels of physical activity [14].

Extended use of technological devices for educational, communication, or entertain-
ment purposes can contribute to prolonged periods of sitting [16]. Suppose the sitting po-
sition is maintained for an extended duration, particularly when the trunk is inclined
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forward or using non-ergonomic chairs [17]. In that case, it can potentially induce or ex-
acerbate lower back pain. This is primarily due to increased pressure on the intervertebral
discs, which disrupts their nutrition [16]. Therefore, it is crucial to have an ergonomic
workstation to minimize these risks [17].

The largest insurance agency in Switzerland, Suva, offers guidelines on maintaining
proper posture during sedentary work, which is relevant for students engaged in distance
learning [18].

Maintaining a correct and relaxed posture involves several key elements. It includes
keeping a straight gaze and slightly tilting the head forward, with the trunk positioned
upright or slightly reclined and adequately supported by the backrest [18]. The shoulders
should not be raised unless the countertop is too high [18]. They tend to be hunched for-
ward, particularly when there is limited legroom, when the work surface is too far away,
or when working with documents in front of the keyboard at a video terminal [18]. The
arms and the elbows resting on the table should form an angle of at least 90° with the
forearms, while the thighs should be parallel to the ground or slightly inclined forward
under the work surface [18]. The angle between the thighs and lower legs should be ap-
proximately 90°, allowing for ample movement of the thighs and knees in an upward,
forward, and sideways direction [18].

Moreover, there should be enough room to comfortably stretch the legs, and the
chair’s edge should not compress the thigh muscles or the area behind the knees [18]. The
feet should rest flat on the floor or a footrest, and they should be free to move forward,
sideways, and backward [18]. Implementing postures as close to neutral as possible, par-
ticularly for the head and neck, is advisable. This can be achieved using accessories like
external monitors, keyboards, and pointing devices [19]. Thinner keyboards and larger
mice can promote neutral hand and wrist postures, while lap desks designed to elevate
the computer can also be helpful [19]. Smaller and lighter phones and tablets are easier to
hold and allow the thumbs to reach a larger portion of the screen, reducing strain on the
thumbs and wrists. However, a trade-off exists between device weight and size since ex-
cessively small screens can cause eye fatigue [19].

In addition to maintaining proper posture and using an ergonomic workstation,
there are other preventive measures for musculoskeletal disorders [4,5,9,12]. By embrac-
ing the biopsychosocial model, the focus is on promoting a healthy lifestyle that encom-
passes regular physical activity, stress-reducing exercises, a balanced diet based on the
Mediterranean diet, and sufficient restful sleep [4,5,9,12].

Lack of physical activity is associated with decreased cardiorespiratory and muscular
functions, including muscle strength and mass [12]. Therefore, it is essential to implement
programs to improve these aspects, such as Nordic Walking, running, cycling, swimming,
or strength training [4,5,9,12].

For individuals engaged in sedentary work and spending prolonged periods in a
seated position, it is recommended to incorporate regular breaks with a 2-min walk every
20-30 min [4,5,9,12].

This study aimed to examine the experiences of university students during this sig-
nificant historical period, which will undoubtedly leave a lasting impression in the collec-
tive memory.

2. Materials and Methods
2.1. Design of the study

The present work is an observational study conducted through an online survey us-
ing the “Google Forms” platform. The questionnaire comprises 26 multiple-choice ques-
tions. The first four questions (Q1-Q4) aim to gather demographic information from the
participants, providing insights into general characteristics of the target population, such
as the year of their degree course, age, gender, and lifestyle. The subsequent 20 questions
(Q5-Q24) delve into specific aspects of online teaching activity, including time spent on
distance learning and studying, tools and environments utilized for studying, the posture
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adopted, and musculoskeletal pains and disorders experienced. These questions aim to
understand students” approach to this novel learning mode and its potential conse-
quences. Finally, the last two questions (Q25-Q26) explore the psycho-social aspect, eval-
uating students’ self-assessment of their quality of life and overall experience during this
period.

2.2. Participants and setting

The survey was administered to a regional sample of students who are currently en-
rolled in the Physiotherapy program at the Universities of Catania, Messina, and Palermo.
Participants were recruited through various social channels and email. The inclusion cri-
teria for the study were as follows: Proficiency in the Italian language; Regular enrollment
in the Physiotherapy program at the Universities of Catania, Messina, and Palermo.

2.3. Collection procedure

The online survey was conducted using the “Google Forms” platform at
www.google.com. Participants were contacted through social channels, specifically
WhatsApp or email. Those reached through social channels received the questionnaire
link directly, while others were sent an email containing the survey link. In both cases,
participants were provided with a brief explanatory note outlining (1) the study’s pur-
pose, (2) data management procedures, including anonymization, (3) an informed consent
statement, and (4) an invitation to complete the survey. Participation was voluntary, and
no incentives were offered to participants. They were instructed to respond to all ques-
tions to ensure complete data. Participants could revise or change their answers before
finalizing the questionnaire. The researchers maintained the anonymity of participants,
ensuring confidentiality and data protection to prevent any psychological harm. The col-
lected data were subsequently forwarded to a statistician (G.R.), who analyzed the data.
Data collection was carried out over a period of 5 weeks, starting on August 30, 2021, and
concluding on October 4, 2021.

2.4. Statistical analysis

The raw data from Google Forms was extracted and subsequently exported to Excel
for statistical analysis. A descriptive analysis was performed, calculating frequencies and
relative percentages of the various variables relevant to the survey. The aim was to assess
whether there were differences among subjects based on the duration of their engagement
in distance learning and the intensity of pain reported on the Visual Analog Scale (VAS).
Specifically, a one-way analysis of variance (ANOVA) was utilized, which is a statistical
method suitable for testing differences between the means of three or more groups. In our
case, the three groups were defined based on the duration of distance learning: 1-6
months, 6-12 months, and over 12 months. One of the assumptions underlying the
ANOVA method is the homoscedasticity or equal variance between groups. To test this
hypothesis, Leneve’s test was employed as an alternative to Bartlett’s test, as it is less sen-
sitive to deviations from normality. All data were analyzed using R Software (Version
4.1.1).

3. Results

A total of 201 questionnaires were collected. At the time of compilation, most re-
spondents (n=103/201, 51.2%) were enrolled in the third year of the Course of Study in
Physiotherapy at the Universities of Catania, Messina, and Palermo. Their ages ranged
between 22 and 25 years (43.3%), and most were female (n=104/201, 51.7%).

More than half of the students perceive themselves as having low levels of sedentary
behavior. Specifically, 18.9 percent considered themselves not at all sedentary, 56.7 per-
cent described themselves as a little sedentary, 23.4 percent considered themselves quite
a bit sedentary, and only 0.5 percent indicated being very or very much sedentary.
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Table 1. Results Q1-Q4.

Variables Total number

Variables of respondents (n=) %
Year of the Degree Course
First 45 224
Second 53 26.4
Third 103 51.2
Age
18-21 years 84 41.8
22-25 years 87 43.3
26-29 years 23 114
>30 years 7 3.5
Gender
Man 97 48.3
Woman 104 51.7
You consider yourself a sedentary per-
som- 38 18.9
N‘L’tigeau 114 56.7
47 234
Enough

Very 1 0.5

1 0.5

Very much

3.1. Time spent on distance learning/study (Questions 5—7)

The majority of respondents (57.7%) reported spending 15-22 h per week on distance
learning, followed by 7-14 h for 27.4%, 23-30 h for 10.4%, and a small minority (4.5%) who
spent more than 30 h (Fig.1). These figures are related to the duration of distance learning,
with 48.8% of respondents having started 6-12 months ago, 42.3% having started more
than 12 months ago, and only 9.0% devoting 1-6 months to it. Additionally, examining
the number of hours students dedicate to self-study independently from classes is im-
portant. For most college students (59.7%), this amounts to 4-6 h per day, while 19.9%
dedicate 1-3 h, and 19.4% allocate 7-10 h. A very small percentage of respondents (1.0%)
reported spending more than 10 h on self-study.

4,5%

7-14 h 15-22 h 23-30h >30h

Figure 1. Graph Q.5: Weekly hours of distance learning.
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3.2. Study tools used (Questions 8—10)

Considering that electronic devices have become integral to our daily lives, it is im-
portant to assess the amount of time spent using them. A majority of respondents (58.2%)
reported spending 1-3 h on electronic devices, followed by approximately one-third
(34.3%) who spend 4-6 h, and a small percentage (7.0%) who spend 7-10 h. Only 0.5% of
respondents reported spending more than 10 h on electronic devices. Interestingly, de-
spite the prevalence of digital technology, the classic book remains a popular study tool,
utilized by almost everyone (97.0%), closely followed by personal computers (PCs)
(96.0%). PCs are predominantly used without any additional support (78.1%). Addition-
ally, cell phones are relied upon by 50.2% of respondents, while tablets are used the least
(16.9%) (Fig.2).

100,0% 97,0% 96,0%
90,0% 52407
80,0%

0,
70,0% 49,8% 50,2%
60,0%

16,9%
40,0%
-l =l -
30,0% e [—
Book Pc Tablet Phone
Study tools
[~} [~}

Figure 2. Bar graph of Q.9: Study tools.

3.3. Environment and posture adopted during the study (Questions 11-20)

When it comes to the study environment, the majority of students prefer to study at
a desk (85.1%), while only a small percentage indicate studying on the bed in a sitting
position (3.0%), semi-sitting (7.0%), lying down (2.5%), or on the sofa (2.5%). During dis-
tance learning or study hours, slightly more than half of the students (69.7%) tend to rest
their back on the backrest, maintaining an optimal distance of approximately 50-70 cm
from the monitor (67.2%). However, 23.4% maintain a shorter distance than recom-
mended, while only 9.5% maintain a greater distance. Different body segments assume
various positions, with most respondents tilting their heads forward by more than 20°
(63.2%) and leaning forward (31.8%). Only a small percentage tilt their heads to the side
(7.0%), recline backwards (5.5%), or turn their heads to one side by more than 20° (2.5%).

The majority of subjects (77.1%) maintain a forward trunk tilt of more than 20°, while
a portion reclines it backwards by more than 20° (10.4%) or bends it to one side (10.0%).
A small percentage of subjects turn their trunk to one side by more than 20° (2.5%). In
terms of shoulders, a significant proportion (61.7%) frequently have one or both shoulders
leaning forward, while the remaining 38.3% tend to have raised shoulders.

Regarding the position of the wrists, the responses show significant variation: 52.2%
of respondents keep both wrists positioned above the level of their elbows, while 17.4%
have both arms forming an angle of more than 20° concerning the trunk. Furthermore,
19.4% maintain only one wrist above the elbow level, and for 10.9%, one arm forms an
angle of more than 20° concerning the trunk (Fig.3).
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Position taken during distance learning

Foot(s) (ankle) tending downwards _ o
or dorsal flexion 71,1%
Thlghs facing down (seat too hlgh) _ 63,7%
Both wrists above elbow level _ 52,2%
One shoulder stretched forward or both _ 61,7%
Trunk inclined forward by more than 20° _ 77,1%
Head tilted forward by more than 20° _ 53,2%

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%

Figure 3. Bar graph of the most assumed positions during distance learning /study hours.

3.4. Pain associated with distance learning (Questions 21-24)

Many students report experiencing pain primarily in the lumbar region (73.1%) and
cervical area (69.2%), while headaches (60.7%) are also common. Shoulder pain (28.4%),
back pain (27.9%), wrist pain (8.5%), and elbow pain (4.5%) are relatively less prevalent
(Fig. 4).

Almost all participants report experiencing stinging pain (61.2%), often accompanied
by numbness (59.2%). A smaller percentage of participants mention tingling (18.4%) or
burning (15.9%) sensations, while an even smaller proportion report stabbing pain (8.5%)
(Fig. 5).

When university students were asked to rate the intensity of their pain on a VAS
ranging from 0 to 10, the average score obtained was 4.4, with a median of 5. The reported
scores ranged from a minimum of 0 to a maximum of 9 (Fig. 6).

Slightly more than half of the participants (58.7%) reported experiencing pain only
after sitting for an hour. About 17.9% reported pain after 30 min of sitting, 15.4% after 20
min, 7.0% after 10 min, and 1% after 5 min (Fig. 7).
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Figure 4: Q.21 bar graph: If you report disturbances, where?
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40,0%
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15,9%

Tingling Burning ~ Numbness Pain Pain
stabbing stabbing

30,0%
8,5%
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Figure 5: Q.22 bar graph: What kind of pain do you feel?
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10,0%

5,0%

0,0%

100,0%
90,0%

80,0%
70,0%
60,0%
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0,0%
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18,4%
12,4%
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2,5%
0,5%
=1
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Figure 6: Bar graph of Q.23: Express with a score from 0 to 10 the intensity of pain — VAS scale.

58,7%

15,4% 17,9%

7,0%
D% —

How long does it take to feel pain in a sitting position?

E5 min [*] 10emin H 20 minm 30

Figure 7: Q.24 bar graph: How long does it take you to feel pain in a sitting position?

3.5. Distance learning experience (Questions 25-26)

When asked to share their opinion on the experience of distance learning during the
COVID-19 pandemic era, over half of the interviewed sample (61.7%) stated that their
quality of life had worsened compared to the period when they attended in-person clas-
ses. Only 5.5% of students considered their quality of life to have improved, while 32.8%
did not notice any significant difference between the two learning modes. For most uni-
versity students, this period will be remembered as a negative experience (64.7%), while
a smaller portion viewed it positively (35.3%).

No significant difference was observed between subjects based on the duration of
distance learning in relation to pain intensity scores measured using the VAS scale. One-
way ANOVA was employed, considering three groups based on the duration of distance
learning: 1-6 months, 612 months, and >12 months. The hypotheses for the ANOVA test
are as follows. Null hypothesis: The means of the different groups are equal.

Alternative hypothesis: At least one sample mean is different from the others.
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Table 2 presents the mean and standard deviation (SD) of the VAS scale scores for
each of the three groups based on the duration of distance learning (Fig. 8 and Table 2).

Table 2. Summary statistics for the score variable of the VAS scale of the three groups relating to
the months of distance learning.

1-6 months 6-12 months >12 months
VAS scale (mean +5SD) 3.67+1.78 455+1.62 428 +2.24
Distance leaming 1-6 months. ~ 6-12 months >12 months
2
1-6 months. 6-12 months >12 rnumhs

Figure 8. Three box plots relating to the months of distance learning.

The objective is to determine whether there is a significant difference between the
mean scores of the VAS scale among the three groups based on the duration of distance
learning. The ANOVA model obtained is the following (Table 3).

Table 3. Anova model for distance learning and residuals.

Df Sum Sq Means Sq F value Pr (>F)
Distance 2 12.7 6.370 1.729 0.18
learning
Residuals 198 729.5 3.648

The p-value is 0.18. It can be asserted that since the p-value is greater than 0.05, there
are no significant differences between the three groups.

4. Discussion

Almost all the participants in this study dedicated between 15 and 22 h a week to
distance learning for a period of 6 to 12 months. The requirement to attend online lessons
necessitated spending extended periods in front of computers, tablets, and mobile phones,
leading to a sedentary lifestyle that is considered inappropriate for their well-being. Ad-
ditionally, the hours dedicated to distance learning should be taken into account along-
side the time spent on studying, which averaged around 4 to 6 h for the majority of stu-
dents, as well as the hours spent on electronic devices for entertainment purposes, which
ranged from 1 to 3 h for over half of the university students. This aspect is significant due
to the widespread internet addiction observed globally. According to the Global Digital
Report 2021, Italy’s daily online usage in 2021 was slightly below the world average, with
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individuals spending 6 h and 22 min online, which is 22 min more than the previous year.
Naturally, the COVID-19 pandemic has influenced the variation in these statistics [20].

To support this thesis, it is evident that the preferred study tools among the partici-
pants are books and PCs, despite most students not utilizing PC support. Additionally,
almost all participants typically study at a desk, leaning back, which facilitates adopting
a posture that is as close to neutral as possible rather than studying on a sofa or bed. How-
ever, an article by Heidi Mitchell published in the “Wall Street Journal” suggests that it is
possible to study in bed while adhering to certain guidelines.

Among the experts in the field, Atul Malhotra, a physician at the University of Cali-
fornia, has reported that lying down or sitting does not alter brain activity, indicating that
posture does not affect brain functioning [21]. Janice Fletcher, an ergonomics expert at a
medical center in San Diego, has also provided insights for this research. Fletcher ex-
plained that sitting up in bed with pillows supporting the arms can reduce the effort re-
quired to hold reading material, making it an ideal position. Furthermore, Fletcher ad-
vised individuals to prioritize comfort, as uncomfortable individuals are more prone to
distractions [21].

More than half of the students in the study maintain a distance of 50-70 cm from the
monitor, as recommended by guidelines. They also study in a well-lit environment that
ensures an appropriate contrast between the screen and the room. The lighting should
facilitate easy reading of the screen and clear recognition of keyboard characters. How-
ever, it is important to avoid excessively bright light that may make it difficult to read the
information displayed. If fluorescent lamps are utilized, it is advisable to opt for neutral-
white or warm-white ones, as they provide greater comfort and create a pleasant ambi-
ance, making the environment cozier [22].

When considering different parts of the body, it was observed that most interviewees
tend to tilt their head and trunk forward by more than 20°. However, a correct and relaxed
posture necessitates a slight forward tilt of the head while keeping the trunk straight or
slightly reclined with proper backrest support. Slightly over half of the students tend to
forwardly tilt their shoulders instead of retracting them. This posture is commonly
adopted when limited space restricts leg movement, when the work surface is positioned
too far, or when working on a computer with documents placed on the keyboard. Re-
spondents typically maintain their wrists positioned above the level of the elbows, which
reduces strain on the forearm muscles that insert at the elbow and lowers the risk of de-
veloping carpal tunnel syndrome. The angle formed by the thigh and leg should ideally
be 90°, with the feet resting flat on the floor or on footrests to achieve a slight dorsiflexion.
However, most students tend to point their thighs downward due to higher seating posi-
tions while still maintaining their feet in an optimal position [18].

Poor posture, lack of physical activity, anxiety, and tension are all risk factors for
musculoskeletal pain [4].

The most common symptoms reported by the interviewees are pain in the lumbar
and cervical spine, followed by headaches. Chronic neck pain is recognized as a public
health concern, and a significant proportion of muscle pain is associated with myofascial
pain syndrome, characterized by the presence of myofascial TrPs [16]. Prolonged periods
of sitting can also contribute to or exacerbate lumbar pain by increasing pressure on the
intervertebral discs and causing nutritional imbalances (Fig. 9, 10, 11) [16]. While genetics
plays a significant role in the predisposition to headaches, various factors can trigger
them, including emotional and physical stress, particularly during pandemic-related re-
strictions, the sedentary lifestyle associated with distance learning, and eye fatigue result-
ing from prolonged use of electronic devices [23].


https://doi.org/10.20944/preprints202306.0458.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 June 2023 doi:10.20944/preprints202306.0458.v1

100,0%
100,0% 4,4%
90,0% 83,3%
80.0% 77,8% 77,8%
,U7%
70,0%
60,0%
50,0%
40,0%
30,0% 2,2% 2,2%
16,7%
20,0% ‘
5,6%
10,0% 0,0%
00 N N . _ 1 ]
Headache Shoulder Wrist Elbow Back Low back
pain pain pain pain pain
¥ No ¥ Yes
Figure 9. Bar graph of pain reported by students who spent 1-6 months in distance learning.
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Figure 10. Bar graph of pain reported by students who spent 6-12 months in distance learning.
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Figure 11. Bar graph of pain reported by students who spent more than 12 months in distance learn-
ing

The pain experienced is primarily described as a stinging sensation or a feeling of
numbness. Myofascial pain is characterized by the presence of active or latent TrPs. Active
TrPs refer to points that cause spontaneous pain without the need for palpation [8]. Typ-
ically, these TrPs are not associated with muscle weakness or sensory deficits unless there
is the involvement of the nervous system caused by nerve root compression [6,23].

Pain is an inherently personal and subjective experience, making assessing all its as-
pects through objective measurements challenging. To address this, we employed the
VAS, a quick and simple method that allows subjects to visually represent their pain level.
It can be completed in less than a minute. Many university students reported an average
pain score of 4.4, primarily experienced after sitting for an hour. This response aligns with
existing literature, as a seated position places the spine under the weight of the head,
trunk, arms, hands, and any objects held. Consequently, the ligaments in the spinal col-
umn are subjected to shear and compressive forces.

Applying compressive forces to various parts of the body hampers the exchange of
metabolic products and nutritional inputs with the circulatory system, accumulating lactic
acid, fatigue, and pain [10]. Specifically, the neck and back muscles remain active during
the seated position. Prolonged static contraction of these submaximal muscles can lead to
muscle tension and fatigue. Fatigue in the paraspinal muscles diminishes their ability to
support the spine, increasing mechanical stress on the ligaments and intervertebral discs
and affecting motor coordination and muscle control [10]. However, it is important to note
that the existing epidemiological literature often presents conflicting evidence on this mat-
ter [10].

There is currently no evidence to suggest a difference in pain intensity scores on the
VAS scale among subjects based on the duration of months dedicated to distance learning.
This lack of differentiation may be attributed to the relatively short duration of the dis-
tance learning period. Therefore, it would be valuable to conduct future studies that in-
volve tracking students over a longer timeframe to gain deeper insights into this relation-
ship

More than half of the participants reported that their quality of life has deteriorated
compared to when they were attending classes, leading them to consider this period as a
negative experience (Fig. 12).
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This can be attributed to the negative impact of global tragedies and diseases, such
as COVID-19, on mental health. These circumstances often give rise to symptoms of stress,
depression, anxiety, and post-traumatic stress. As a result, individuals may develop self-
protective mechanisms, including feelings of fear and other negative emotions.

Human beings experience a sense of comfort when they are able to recognize, ex-
plain, predict, and exert control over ongoing processes. However, when such control is
lacking, it leads to an increase in uncertainty, confusion, dysfunctional behavior, and vul-
nerability [24].

Indeed, distance learning has brought about a radical revolution in the lives of stu-
dents and their university experience, as the internet simultaneously brings people closer
and separates them [3]. Consequently, the personal interactions, physical presence, and
connection with the social and urban environment surrounding the university have been
lost. As a result, there is a risk that students may easily lose interest in studying. However,
itis important to note that distance learning also has its advantages. For instance, students
no longer need to navigate through city traffic or rent accommodation if they are non-
residents, resulting in economic savings. Additionally, the convenience and ease of at-
tending classes remotely have made the period of distance learning a positive experience
for some students.

Distance learning was primarily embraced by first-year students in the Study Course,
likely because they commenced their university journey during the COVID-19 re-
strictions, thus lacking a point of comparison between university life before and after the
pandemic. Conversely, nearly all third-year students hold a different perspective (Fig. 13).
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Figure 12. Bar graph of students’ quality of life according to the year of the Study Programme.
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Figure 13. Bar graph of the students’ distance learning experience according to the year of the Study

Program.

To the best of our knowledge, this study is the first of its kind in the literature, exam-
ining the impact of remote work on Sicilian physiotherapy students during the COVID-
19 pandemic era. It gathers data on both the musculoskeletal aspects and the subjective
experiences of the students. Furthermore, this study serves as a foundational point for
future research exploring the effects of online education on university students world-
wide.

The study had several limitations, including only Sicilian university students who
were predominantly recruited through the “WhatsApp” application. The exact percent-
age of active participants on this social network remains unclear. Additionally, there is a
possibility of recall bias and social desirability bias due to the self-reported and retrospec-
tive nature of the data.

5. Conclusions

The data collected in this study indicate that most university students perceive the
period of distance teaching as a negative experience, aligning with the observed decline
in their overall quality of life.

While the majority of participants maintain an optimal head inclination and maintain
a recommended distance of 50-70 cm from the monitor in a well-lit environment, their
posture concerning the wrists, feet, shoulders, and thighs does not adhere to the guide-
lines for proper posture in sedentary work. This finding is further compounded by the
lack of utilization of ergonomic devices to establish an ergonomic workstation among uni-
versity students.

The combination of these factors leads to the generation of pain, primarily affecting
the cervical region and lower back and resulting in headaches, with the most prevalent
form being myofascial pain.
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Further clinical studies are required to investigate the risks posed to both mental and
physical health due to a compelled sedentary lifestyle. Additionally, research is needed to
identify the most effective therapeutic approaches for managing musculoskeletal pain.
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