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Abstract 
Musculoskeletal pain is a consequence of repetitive strain, overuse, and 
work-related musculoskeletal disorders. In 2020, due to the new coronavirus 
pandemic, social isolation started, and so did online classes in a remote study 
strategy to replace classroom-based study routines. Thus, students adopted a 
different physical posture from the usual one for a longer time than usual, 
representing a possible risk factor for musculoskeletal pain. In this sense, this 
research aimed to identify the occurrence of musculoskeletal pain in medical 
students subject to distance learning during the COVID-19 pandemic. A 
cross-sectional, descriptive and exploratory study was applied through an on-
line questionnaire, using the Google Forms application, to 154 students from 
the first to the fourth year of the medical course at a university in the coun-
tryside of the state of São Paulo. Among the participants, 99 (64.3%) were 
female, and 54 (35.7%) were male individuals with ages ranging from 18 and 
34. In regards to the daily study time in sitting position, 83 (55.0%) reported 
staying more than 4 hours, 39 (25.8%) between 2 and 4 hours, and 29 (19.2%) 
less than 2 hours still. As for musculoskeletal pain before the pandemic; 98 
(63.6%) reported not feeling it, while 56 (36.4%) reported being affected by 
this type of pain. However, after the pandemic, 51 respondents (33.1%) con-
tinued not to feel anything, whereas 103 (66.9%) kept on having some type of 
musculoskeletal pain. The results obtained suggest an increase in muscu-
loskeletal pain during the pandemic however other studies may confirm these 
findings. 
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Pandemic 

 

1. Introduction 

Musculoskeletal pain is a consequence of repetitive strain, overuse and work- 
related musculoskeletal disorders. These features include a variety of disord-
ers that cause pain in bones, joints, muscles structures or adjacent structures 
[1]. 

In a survey conducted by the Brazilian Institute of Geography and Statistics 
(IBGE), about 27 million Brazilians aged 18 years or over are affected by mus-
culoskeletal pain [2]. 

However, it is believed that this number does not reflect the reality due to the 
lack of studies in several population groups. This pain is the main cause of suf-
fering and incapacity for work and causes serious psychosocial and economic 
consequences [2]. 

The main causes of pain are posture misalignment, increased body weight, 
abdominal ptosis, and muscle imbalances. Psychosocial factors such as occupa-
tional stress, inadequate social support, monotony of activities, anxiety, depres-
sion, among others, will significantly contribute to the occurrence of the prob-
lem. As a result, studies indicate increased anxiety, depressive symptoms, high 
blood pressure, and respiratory problems, in addition to being a cause for tem-
porary or permanent work disability [3] [4]. 

In 2020, Brazil suffered disruptive social and economic consequences due to 
the coronavirus pandemic. Among which we highlight the change in the coun-
try’s educational pattern. Due to the social isolation implemented to prevent the 
spread of the disease and greater contamination of people, the classroom format 
classes in all universities in the country were initially interrupted and replaced 
by online classes in a remote study strategy with their students in their respective 
homes. That included medical students. 

The course study model, which adds up to about 650 semester hours, has been 
ever since replaced by the remote study strategy, with classes happening on digi-
tal platforms, impacting the routine of students from the first up to the fourth 
year of medical school. 

In this way, students were subject to a high number of hours sitting in front of 
a much larger screen than they were used to. That represents a major risk factor 
for the causes of musculoskeletal pain. As a side effect, the students began to at-
tend classes for several months sitting in inadequate, vicious, and misaligned 
postures, most lacking suitable and safe equipment to maintain the proper bal-
ance of the body in front of the computer or the phone device. 

Additionally, social isolation made it difficult for students to practice physical 
exercises. It is known that muscle weakness is a rapid phenomenon, occurring in 
just two days of inactivity [5]. This represents another risk factor for the onset of 
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musculoskeletal pain in this population group. 

2. Objective 

The main goal of this paper is to establish the occurrence of musculoskeletal 
pain and factors related to the time of inadequate posture adopted by medical 
students subject to remote medical education during the COVID-19 pandemic. 

3. Material and Methods 

This is a cross-sectional study with a descriptive and exploratory approach, car-
ried out with students enrolled from the first to the fourth year of the Medicine 
course, and remote education during 2020. 

Data collection was carried out in December 2020 through an online platform 
after an access link was sent to the respondents. It is important to mention that 
all respondents were somewhat related to the researchers. 

The choice of the sample for the study was characterized according to the in-
clusion previously defined criteria. Firstly, an invitation had been sent to 480 
students, followed by the submission of the Informed Consent Form (ICF), 
which was sent along with the invitation for the respondents to access the 
needed platform. From this selected sample, which had been set by medical stu-
dents subject only to teaching in the remote format during the period of the 
pandemic of 2020, an adherence of at least 25%, which corresponds to about 120 
students, was estimated. 

The criteria were to students enrolled who were enrolled from the first to the 
fourth year of the course. Students aged over eighteen, of both sexes, took part in 
this sample. The main criterion for selection was to approach students who had 
been taught exclusively online, with daily hours of computer use. 

The research was carried out with the approval of the person in charge of the 
Institution and started only after approval by the Research Ethics Committee 
(Protocol: 4.463.107/2020) was granted. 

The main research tool as questionnaire developed by the researchers using 
the “Google Forms” online application, which was sent to be accessed through a 
link that had been previously provided. The questionnaire prompts closed and 
open questions addressing data such as participant’s gender, age, and weight; 
average daily online study time; the description of musculoskeletal pain before 
and during the pandemic; most prevalent anatomical pain areas; the used treat-
ment; the practice of physical activity and knowledge regarding the impact of 
pain on life quality (Appendix). Its validity was based on the Brazilian ver-
sion of the Standardized Nordic Musculoskeletal Questionnaire [6], and easy-to- 
understand questions, regularly used in the course, with clearly defined alterna-
tive answers and the reliability tested by the test-retest feature, with the same 
subjects in different minds producing identical results. 

The data that has been obtained were analyzed in percentages and interpreted 
universally. It was also separated and displayed in the form of absolute numbers 
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or percentages and displayed in tables, using the Office Excel computer pro-
gram. 

4. Results  

The invitation to participate was sent to 8 groups of 60 medical students, adding 
up to about 480 students, out of which 154 students (32.0%) responded. The 
characteristics of the participants are described, as follows in Table 1. 

This table describes musculoskeletal pain before and during the pandemic and 
its characterization in terms of location and frequency. 

Before starting the remote teaching model, 98 participants (63.6%) did not 
complain about any type of musculoskeletal pain, but during the pandemic, this 
percentage changed dramatically, with 51 students (33.1%) reporting no pain 
and 103 (66.9%) reporting feeling musculoskeletal pain to some extent, with 
several participants also stating pain in more than one location, as shown in Ta-
ble 2. 

The question about the frequency of this pain was developed for the respon-
dents to respond discursively, and probably as a function of the question requir-
ing a discursive answer, many students did not answer completely by explaining 
both the location and frequency of pain. However, there is a significant increase 
in this occurrence during remote activities, as described in Table 3. 
 
Table 1. Characteristics of study participants. 

 Characteristics of study participants 

Medicine course semester 1st to 8th 
Gender Female, 99 (64.3%) and male, 55 (35.7%) 
Age Between 22 and 34 years old (average of 22 years) 

Daily study time (online) 
>4 hours = 86 (55.8%); bettween 2 and 4 hours = 39 (25.3%);  
<2 hours = 29 (18.9%) 

 
Table 2. Specification of the site of occurrence of musculoskeletal pain before and during 
the COVID-19 pandemic in 2020. 

Local Before the pandemic During the pandemic 

Presence of pain 56 103 

Lumbar spine 30 68 

Shoulders 13 21 
Cervical spine 14 33 

Others 12 29 

 
Table 3. Specification of the frequency of occurrence of musculoskeletal pain before and 
during the COVID-19 pandemic in 2020. 

Frequency Before the pandemic During the pandemic 

Constantly 08 24 

≥2 times a week 17 68 

Once a week 10 35 

Sporadically 10 0 

https://doi.org/10.4236/jbm.2021.98008


I. de Paiva Gomes et al. 
 

 

DOI: 10.4236/jbm.2021.98008 96 Journal of Biosciences and Medicines 
 

Before the pandemic, musculoskeletal pain complaints were reported in loca-
tions such as the lumbar spine, cervical spine, trapezius muscle and shoulders, 
knees, hips, lower and upper limbs, many of which were associated with the 
practice of physical exercise. 

During the pandemic, the most mentioned pains were in the lumbar and cer-
vical spine and frequently in the shoulders, as one participant explained in his 
answer: “This heavy shoulder pain increased due to greater anxiety of being 
alone at home and longer sitting or lying down times, in addition to a reduction 
in my walking moments in between breaks”.  

The respondents were also asked about the use of analgesic drugs. Out of the 
103 students who answered yes about the occurrence of some type of muscu-
loskeletal pain, the use of pain-relieving drugs was not carried out by 69 of them 
(66.9%). An amount of the 34 respondents (33.1%) reported that they do use 
some type of drug, with some participants using more than one type of drug, but 
none of respondents suggested the use of opium derivatives.  

As for the evolution of pain, 73 students (70.8%) believe that pain will cease in 
the future, reinforcing the association of pain with the period they are going 
through. It is also important to mention that, despite the difficulties encountered 
by social isolation during the pandemic, 81.2% of the students maintained some 
sports practice. The most commonly reported activities were weight training, 
functional training, running, walking, pilates and yoga. The remaining amount 
of students (18.8%) kept on not practicing any activities. 

Regarding the impact of chronic pain on people’s life quality, 149 participants 
responded. Out of this number, 129 (86.6%) believe in its halt; while 20 (13.4%) 
do not think that this condition will be resolved, with a negative impact on life 
quality standards. 

5. Discussion  

Social distancing, as a consequence of the COVID-19 pandemic that spreads 
through 2020 and 2021, has forced medical students around the world to adopt 
information and communication technologies (ICTs) to continue with their 
study routine. Thus, higher education institutions, in order to make up for this 
absence of face-to-face lessons in classrooms have increasingly used ICTs and 
the Internet [7]. The current study also revealed that 55.8% of students dedicated 
more than 4 hours per day in front of the screen to study during the pandemic. 

Students started to use notebooks and cell phones full time as part of their 
academic routine, and at these times adopt very unsettling postures, which can 
cause pain and musculoskeletal changes, especially in the upper limbs and spine 
[8]. 

It was show in the results that there was an increase in the number of students 
with pain complaints related to poor posture. Not only that, but there was also 
an increase in the frequency of weekly pain in this survey group. Thus, this solu-
tion adopted by educational institutions during the pandemic does not come 
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without any side effects on students’ life quality. 
Despite that, the results suggest that musculoskeletal pain caused by remote 

studies is generally not of great intensity, as 66.9% did not need to use medica-
tion to reduce the reported symptoms. Furthermore, 70.8% believe that with the 
end of the remote teaching model, the pain will cease, which reinforces the idea 
that links pain to this new lifestyle. Therefore, even for a limited period, the dis-
tance learning strategy has prompted an increase in the occurrence of muscu-
loskeletal pain in this specific subpopulation. 

Not only that, but this current study questioned whether the pandemic has in-
fluenced hitherto an increase in the rate of sedentary lifestyle among students. 
The results showed that 81.2% of students managed to maintain some practice of 
physical activity during social isolation. Aerobic strengthening and stretching 
exercises, even if practiced at home, improve the pain threshold and prevent in-
creased pain in patients diagnosed with chronic pain [9] [10] [11]. Furthermore, 
it is known to be beneficial for most musculoskeletal pain conditions, including 
chronic neck problems, osteoarthritis, rheumatoid arthritis, fibromyalgia, myo-
fascial pain, as well as chronic low back pain [12] [13] [14], that being an essen-
tial component in combating pain in students. 

Thus, it is concluded that there is a link between the occurrence of muscu-
loskeletal pain with longer time in front of the screen in medical students subject 
to remote education. That happens even to students who don’t have sedentary 
lifestyle, which, on a larger scale, leads to the conclusion that there is a clear im-
pact, for medical students, in the teaching/learning process as well as their life 
quality. 

In the meantime, new discussions can be prompted on the country’s universi-
ties, so that they can develop ways to better adapt to the current reality that lim-
its the return of in-person classes, and encourage actions to minimize the impact 
of the new teaching method on the health of students. 

Our conclusions are limited by the single-center nature of the study; thus, the 
results may lack wider applicability due to the small sample size and it can limit 
the generalizability of the findings. On the other hand, the prospective design of 
our study minimizes potential sources of bias and incomplete data, which are 
common problems in retrospective studies. 

6. Conclusion  

The present study found an increase in the occurrence of musculoskeletal pain 
among undergraduate medical students who spent months adapted to distance 
learning, as well as to this symptomatology. However, other studies should con-
firm our results. 
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Appendix. Questionnaire 

Musculoskeletal pain in medical students subject to remote teaching during the COVID-19 pandemic 
Number:     Age:    Gender:    Weight:     Height: 

1. Do you practice any sporting activities? 
(  ) Yes    (  ) No 
If yes, specify the activity and the frequency:_______________________________________________________ 

2. How much daily time did you spend studying during the pandemic? 
(  ) up to 2 hours    (  ) between 2 and 4 hours    (  ) >4 hours. 

3. Did you experience any type of musculoskeletal pain before the pandemic? 
(  ) Yes    (   ) No 
If yes, specify location and frequency: 
Location: (  ) Lumbar spine    (  ) Shoulders    (  ) Cervical spine   (  ) Others 
Frequency: (  ) Constantly  (  ) ≥2 times a week  (  ) Once a week    (  ) Sporadically 

4. Do you feel any type of musculoskeletal pain after the pandemic? 
(  ) Yes    (  ) No 
If yes, specify location and frequency: 
Location: (  ) Lumbar spine    (  ) Shoulders    (  ) Cervical spine    (  ) Others 
Frequency: (  ) Constantly  (  ) ≥2 times a week  (  ) Once a week    (  ) Sporadically 

5. Do you carry out any pain treatment to relieve pain? 
(  ) Yes    (  ) No 
If yes, what is the most used therapy? Note: for this question you can check more than one alternative. 
(  ) Analgesic   (  ) Anti-inflammatory    (  ) Opioids   (  ) Others:_____________________ 

6. Do you believe that pain will cease in the future? 
(  ) Yes    (   ) No 

7. Are you aware of the impact of chronic pain on people’s life quality? 
(  ) Yes    (   ) No 
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