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Abstract 

The COVID-19 confinement disrupted daily routines and physical activity patterns among 

Spanish university students. This study investigated musculoskeletal pain, physical activity 

behaviors, and perceived stress levels in student populations from two universities in Spain 

during the lockdown. A cross-sectional survey was conducted with 1,198 participants (70.6% 

women). Data collection involved the Kuorinka Modified Nordic Questionnaire, the Perceived 

Stress Scale, and a questionnaire on exercise habits. Findings showed a significant decline in 

musculoskeletal pain (p < 0.001) in both male and female students, along with a 12.5% increase 

in the proportion engaging in physical activity on a regular basis. Strength training emerged as 

the most preferred activity (15.1%), particularly among women. These results suggest that 

health authorities should consider strategies to promote not only greater participation in exercise 

but also balanced and varied activity types to support student well-being and quality of life. 
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Introduction 

The COVID-19 pandemic has profoundly altered the daily 

routines of millions worldwide, largely due to the 

lockdown measures enforced by governments [1]. In 

Spain, a state of emergency was declared on March 14, 

2020, which imposed strict restrictions on fundamental 

rights such as free movement, social gatherings, and 

participation in cultural, recreational, or sporting 

activities, while also suspending all face-to-face teaching 

[2]. As a result, the Spanish university system was forced 

into an abrupt transition to online and distance learning 

models, without the benefit of a preparatory period [3]. 

Although institutions sought to adapt as effectively as 

possible, the state mandated the continuation of existing 

schedules and workloads, delivered through virtual 

classes, recorded lectures, and greater emphasis on student 

autonomy. This shift posed challenges not only for 

instructors, who had to redesign pedagogical strategies and 

teaching practices [4, 5], but also for students, who were 

required to adapt their approaches to skill and knowledge 

acquisition [6, 7]. These academic disruptions coincided 

with the broader uncertainty and psychological strain of 

the pandemic, which research has shown to significantly 

affect students’ emotional well-being [8, 9]. However, 
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little attention has been given to the impact of lockdown 

on students’ musculoskeletal health. 

Previous studies highlight links between stress, anxiety, 

maladaptive coping, and the onset or aggravation of pain 

[10–12]. Musculoskeletal pain, beyond causing 

discomfort, can restrict students’ daily and leisure 

activities, elevate psychological stress, and generate 

financial costs due to repeated use of healthcare services. 

Moreover, persistent musculoskeletal pain may negatively 

influence academic performance and compromise future 

employability and health outcomes as students transition 

into the workforce [13]. Such pain is also widely 

documented among workers, where it arises from 

physical, psychological, and environmental stressors [14, 

15]. University students face similar challenges: long 

hours of sitting, high academic workloads, and, in many 

cases, early exposure to professional environments 

through internships and practical training [16]. 

Additionally, students spend extensive time using laptops 

and mobile devices, both for academic purposes and 

leisure. Poor postural habits during device use are strongly 

associated with musculoskeletal discomfort, particularly 

in the spine and upper extremities [17, 18]. These factors 

create a context of elevated risk, where musculoskeletal 

pain becomes a threat to students’ health, quality of life, 

and overall well-being. 

The lockdown further compounded this risk by limiting 

opportunities for physical activity (PA), a factor closely 

linked to musculoskeletal health [19, 20]. In Spain, 

regulations prohibited outdoor exercise and restricted 

access to public spaces, likely reducing students’ capacity 

to maintain active lifestyles. 

Given these circumstances, this study was designed with 

the following objectives: (a) to examine the prevalence of 

musculoskeletal pain among students from two Spanish 

universities before and during lockdown; (b) to assess 

students’ physical activity habits and self-perceived stress 

during the lockdown period; and (c) to explore personal 

variables—including sex, average daily sitting time, 

household composition during lockdown, and whether 

students had a dedicated study space or used common 

areas—that may be related to physical activity habits 

during confinement. 

Experimental Section 

Study design and sample 
A cross-sectional study was conducted among students 

from two Spanish universities—Universidad de León and 

Universidad de Valladolid—using convenience sampling. 

The total student population comprised 31,293 

individuals: 18,650 from Universidad de Valladolid and 

12,643 from Universidad de León. To achieve a 99% 

confidence level with a 4% margin of error, a minimum 

sample of 1,007 participants was required. Inclusion 

criteria were: (a) enrollment at either university for at least 

six months; (b) active participation in virtual teaching 

during the COVID-19 lockdown in Spain (16 March–11 

May 2020); (c) completion of all survey questions; and (d) 

provision of informed consent in accordance with the 

Declaration of Helsinki (2013). 

Data collection occurred via email in April and May 2020, 

coordinated by the Research Vice-Rectorates of both 

universities. Students accessed the questionnaire through 

a digital link, where they first reviewed and accepted the 

informed consent form. Completion of all questions was 

required to submit the survey. Data were anonymized to 

protect participants’ privacy. The study protocol was 

approved by the Ethics Committee of Universidad de León 

(ETICA-ULE-015-2020) and the Health Area of East 

Valladolid (PI 20-1787). 

Study variables 
The survey included the following instruments and 

measures: 

1. Spanish Standardized Kuorinka Modified Nordic 

Questionnaire (SNQ): Used to assess musculoskeletal 

symptoms in ergonomic and occupational contexts [21, 

22]. The Spanish version demonstrates good to very good 

test–retest reliability (k = 0.6–0.81), acceptable internal 

consistency (Kuder–Richardson 20 = 0.74–0.87), and 

solid construct validity [22]. Only the general section, 

consisting of 27 yes/no questions covering nine body 

regions (neck, shoulders, elbows, wrists/hands, upper 

back, lower back, hips/thighs, knees, and ankles/feet), was 

employed. Questions were adapted to the lockdown 

context and pre-tested with a convenience sample of 15 

university participants to ensure clarity. For example, 

questions regarding pain in the last 12 months and the last 

seven days were modified to specifically refer to the 

period prior to or during lockdown. The analysis focused 

on the total number of painful areas reported. 

2. Perceived Stress Scale (PSS, Spanish version): 

Assesses individuals’ perception of environmental 

demands as unpredictable and uncontrollable, reflecting 

perceived control over these demands. The instrument has 

demonstrated reliability (α = 0.82, test–retest r = 0.77) and 

adequate validity and sensitivity [23–25]. 

3. Physical Activity (PA) Frequency: Assessed with the 

questions “Did you engage in any PA before the 

lockdown?” and “Did you engage in any PA during the 

lockdown?” Response options included: (1) no; (2) 

occasionally (some days per month); and (3) frequently 

(several days per week). 

4. Type of Physical Activity: Assessed with the questions 

“What type of PA did you mainly do before the 

lockdown?” and “What type of PA did you mainly do 

during the lockdown?” Response options were: (1) none; 

(2) aerobic; (3) strength exercises; and (4) other (e.g., 

stretching). 
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5. Additional Variables: Sex, average daily sitting time, 

number of household members during lockdown, and 

whether students used a dedicated space for study and 

virtual classes or a common area 

Statistical analysis 
Descriptive statistics were calculated for all study 

variables, including means to represent central tendency 

and standard deviations to indicate variability. The 

Kolmogorov–Smirnov test confirmed normal distribution 

of the variables (p > 0.05), and homogeneity of variances 

was verified using Levene’s test. Independent t-tests were 

conducted to assess differences between sexes and to 

compare the prevalence of painful areas before and during 

the lockdown. One-way ANOVA with Bonferroni 

correction was applied to examine differences in physical 

activity patterns across sex groups. Correlation analyses 

were performed to explore associations between physical 

activity, reported painful areas, and self-perceived stress. 

Logistic regression (logit) was employed to investigate the 

relationship between independent variables and the 

dichotomous outcome of musculoskeletal pain during 

lockdown (0 = no, 1 = yes). Adjusted odds ratios (ORs) 

with 95% confidence intervals were calculated using a 

multivariate model, initially adjusted for age. Statistical 

analyses were conducted using STATA version 12 

(StataCorp, College Station, TX, USA), with significance 

set at p < 0.05 for all tests. 

Results 

A total of 1,198 students participated, of whom 846 were 

women (70.6%; Table 1), yielding a response rate of 

3.8%. Significant sex differences were observed in age, 

the number of painful areas reported in the year prior to 

lockdown, areas of pain limiting daily activities in the 

previous year, painful areas experienced during lockdown, 

and perceived stress. Women were significantly younger 

and reported higher values in all other variables showing 

significant differences. Conversely, the number of 

household members and the type of study space (dedicated 

or common) did not differ significantly between sexes. 

 

Table 1. Descriptive statistics of the sample (data provided average ± standard deviation) 

 All (n = 1198) Men (n = 352) Women (n = 846) 

Age (years) 22.8 ± 5.9 23.5 ± 7.1 ** 22.5 ± 5.3 ** 

Hours sitting daily (n) 7 ± 2.6 6.7 ± 2.7 * 7.1 ± 2.6 * 

People with whom lived (n) 2.5 ± 1.1 2.4 ± 1 2.5 ± 1.2 

PA12 (n) 3.7 ± 2.2 3.1 ± 2.2 *** 3.9 ± 2.2 *** 

AL12 (n) 0.9 ± 1.4 0.6 ± 1 *** 1 ± 1.5 *** 

PAC (n) 3.2 ± 2 2.7 ± 1.9 *** 3.4 ± 2 *** 

PSS (score) 21.9 ± 4.8 20.8 ± 5 *** 22.4 ± 4.6 *** 

Workspace (frequency (percentage)) 

Specific 885 (73.9%) 254 (72.2%) 631 (74.6%) 

Improvised common area 313 (26.1%) 98 (27.8%) 215 (25.4%) 

PA12: painful areas during de previous 12 months; AL12: areas with limiting pain during the previous 12 months; PAC: painful areas during lockdown; 

PSS: Perceived stress scale. The t-test between sex: * p < 0.05; ** p < 0.01; 

*** p < 0.001. 
Analysis comparing musculoskeletal pain reported during 

the 12 months prior to the lockdown with pain experienced 

during the confinement period showed a significant 

overall decrease in the number of painful areas for the 

entire sample as well as for both male and female 

subgroups (p < 0.001) (Table 1). 

Nonetheless, when focusing on the spinal regions—the 

cervical, dorsal, and lumbar areas—an increase in reported 

pain was observed across the total sample and in both 

sexes. This increase reached statistical significance only 

for dorsal pain in the total sample and among women (p = 

0.01 for both) (Table 2). In contrast, pain in other body 

regions generally declined during the lockdown, except for 

women, who exhibited a significant rise in bilateral 

shoulder pain (p = 0.03). 

 

Table 2. Prevalence of pain during the year prior to the lockdown and during it (data provided in (percentage)) 
 All (n = 1198) Men (n = 352) Women (n = 846) 

Painful Areas During the Previous 12 Months 

Neck  824 (68.8%) 200 (56.8%) 624 (73.8%) 

Dorsal  468 ** (39.1%) 113 (32.1%) 355 ** (42%) 

Lumbar  742 (61.9%) 176 (50%) 566 (66.9%) 

Shoulders:     

 In one 189 *** (15.8%) 62 (17.6%) 127 *** (15%) 
 In both 386 (32.2%) 76 * (21.6%) 310 * (36.6%) 

Elbows     
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 In one 65 * (5.4%) 20 (5.7%) 45 (5.3%) 
 In both 40 * (3.3%) 12 (3.4%) 28 (3.3%) 

Hands     

 In one 200 ** (16.7%) 60 (17%) 140 ** (16.5%) 
 In both 104 *** (8.7%) 35 *** (9.9%) 69 * (8.2%) 

Hips  218 ** (18.2%) 51 (14.5%) 167 *** (19.7%) 

Knees  414 ** (34.6%) 110 * (31.3%) 304 * (35.9%) 

Ankles  200 *** (16.7%) 63 *** (17.9%) 137 (16.2%) 

Painful Areas During Lockdown 

Neck  837 (69.9%) 213 (60.5%) 624 (73.8%) 

Dorsal  493 ** (41.2%) 122 (34.7%) 371 ** (43.9%) 

Lumbar  759 (63.4%) 182 (51.7%) 577 (68.2%) 

Shoulders:     

 In one 162 *** (13.5%) 60 (17%) 102 *** (12.1%) 
 In both 385 (32.1%) 64 * (18.2%) 321 * (37.9%) 

Elbows     

 In one 57 * (4.8%) 18 (5.1%) 39 (4.6%) 
 In both 34 * (2.8%) 11 (3.1%) 23 (2.7%) 

Hands     

 In one 185 ** (15.4%) 57 (16.2%) 128 ** (15.1%) 
 In both 71 *** (5.9%) 17 *** (4.8%) 54 * (6.4%) 

Hips  177 ** (14.8%) 49 (13.9%) 128 *** (15.1%) 

Knees  377 ** (31.5%) 94 * (26.7%) 283 * (33.5%) 

Ankles  159 *** (13.3%) 38 *** (10.8%) 121 (14.3%) 

Comparison between painful areas during the previous 12 months vs. during lockdown: * p < 0.05; ** p < 0.01;*** p < 0.0001. 

 

Physical activity patterns shifted significantly during the 

lockdown (pre- vs. post-lockdown comparison: p < 0.001 

for the total sample and for both sexes) (Figure 1). Among 

women, the proportion engaging in frequent physical 

activity rose by over 12%. In contrast, 5.1% more men 

reported not exercising at all during lockdown (p = 0.03), 

reflecting a decline in the percentages of men performing 

physical activity either occasionally or regularly. 

 
Figure 1. Frequency of physical activity before and 

during lockdown. Percentages are shown. Asterisks 

denote statistically significant differences within the 

same category for men and women (*p < 0.05; ***p < 

0.001) 

 

Lockdown led to notable changes in the types and 

frequency of physical activity (pre- vs. post-lockdown: p 

< 0.001 for both sexes and the total sample) (Figure 2). 

Among female students, engagement in aerobic exercise 

and other activities declined (p = 0.01 and p < 0.001, 

respectively), while participation in strength training rose 

significantly (p < 0.001). Male students mainly reduced 

aerobic exercise (p = 0.01) and showed an increase in the 

proportion reporting no physical activity (p = 0.03). 

Further analyses using ANOVA revealed no significant 

associations between activity frequency or type and age, 

daily sitting hours, number of painful areas, or perceived 

stress in men (p > 0.05). In contrast, female students 

displayed significant patterns: those who did not exercise 

at all were older (23.5 ± 7 years) than those exercising 

frequently (21.8 ± 4.2 years; p = 0.01) and lived with fewer 

household members (2.3 ± 1.1 vs. 2.6 ± 1.2; p = 0.01). 

Additionally, non-active women lived with fewer people 

than those engaging in occasional activity (2.3 ± 1.1 vs. 

2.5 ± 1.2; p = 0.03). 

Examining activity type in women also revealed 

significant differences. Participants performing no activity 

or aerobic exercises were younger than those engaging in 

other activities (p < 0.001). Moreover, women who did not 

exercise were older than those who practiced strength 

training (23 ± 6.1 vs. 21.7 ± 3.6 years; p = 0.03). Daily 

sitting time varied as well: women doing aerobic exercise 

sat longer (8.2 ± 2.8 h) compared to non-active women 

(7.3 ± 2.7 h; p = 0.04), and also relative to those practicing 

strength training (6.9 ± 2.5 h; p < 0.001) or other forms of 

exercise (6.9 ± 2.6 h; p = 0.01). 
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Figure 2. Type of physical activity before and during 

lockdown. Percentages are shown. Asterisks indicate 

significant differences within the same response 

category for men and women: *p < 0.05; **p < 0.01; 

***p < 0.001 

Among women, differences were observed between those 

who performed no physical activity and those engaged in 

strength training during lockdown. Non-active women 

lived with fewer household members (2.3 ± 1.1) compared 

to women performing strength exercises (2.6 ± 1.1; p = 

0.01). Additionally, women practicing strength training 

reported fewer areas of musculoskeletal pain during 

lockdown (3.2 ± 2) than those who did not exercise (3.7 ± 

1.9; p = 0.01). 

Correlation analyses revealed that older students spent 

more time sitting (r = 0.6; p = 0.03) and experienced pain 

in a greater number of body regions during lockdown (r = 

0.68; p = 0.01). Sitting time was inversely associated with 

the frequency of physical activity (r = −0.8; p < 0.01) and 

positively correlated with perceived stress (r = 0.96; p < 

0.001). Furthermore, the frequency of physical activity 

was positively related to the number of household 

members (r = 0.68; p = 0.02) and inversely related to the 

number of painful areas reported (r = −0.83; p = 0.01). 

Logistic regression analysis identified sex (0 = male; 1 = 

female), age, and frequency of physical activity as 

significant predictors of musculoskeletal pain during 

lockdown (Table 3). These variables collectively 

increased the likelihood of experiencing pain (OR range: 

0.632–1.852; p < 0.02). In contrast, daily sitting time and 

self-perceived stress did not show significant effects in the 

regression model. 

 

Table 3. Binomial logistic regression of musculoskeletal pain according to gender, physical activity, and perceived stress 

Variable OR SE p IC 95% 

Sex 1.852 0.506 0.02 1.084–3.164 

Age 1.141 0.057 0.008 1.035–1.258 

Frequency of PA during the lockdown 0.632 0.091 0.001 0.476–0.839 

Time spent sitting down daily 1.045 0.048 0.34 0.954–1.143 

Self-perceived stress 1.031 0.024 0.19 0.985–1.079 

OR: odds ratio; SE: standard error; IC 95%: 95% confidence interval. 

Discussion 

This study aimed to examine the prevalence of 

musculoskeletal pain among students from two Spanish 

universities before and during the COVID-19 lockdown, 

assess their physical activity (PA) patterns and perceived 

stress during confinement, and identify personal factors 

associated with PA habits. The findings indicate a slight 

overall reduction in musculoskeletal pain alongside 

changes in both the frequency and type of PA. However, 

these factors did not appear to influence self-perceived 

stress. 

Although the reduction in pain prevalence was statistically 

significant, the magnitude was small. This limited change 

may be attributed to the relatively young age of the 

participants, the short duration of the lockdown, and the 

low baseline prevalence of musculoskeletal pain prior to 

confinement. Women reported a greater number of painful 

areas than men both before and during lockdown, although 

both sexes experienced a significant reduction in pain. 

Previous research has shown similar patterns, suggesting 

that prolonged sitting in front of screens increases the 

likelihood of musculoskeletal discomfort, particularly in 

women [26–28]. While sex-based differences in pain 

prevalence have been widely documented [29, 30], 

evidence for such disparities in early adulthood remains 

limited. Nonetheless, existing studies indicate that lumbar 

pain is common among adolescents and young adults, with 

symptoms often persisting longer in women [31, 32], 

aligning with our findings. 

The increase in spinal and shoulder pain observed in this 

study is consistent with prior research linking extended use 

of electronic devices to discomfort in these areas [33–36]. 

Ergonomic factors, such as keyboard height relative to the 

elbows and proper arm support, are known to reduce 

musculoskeletal risk [37]. The shift from classroom to 

online teaching, combined with prolonged sitting at 

home—likely in suboptimal ergonomic conditions—may 

account for these observations [35,38]. 

Among women, the frequency of PA increased during 

lockdown, which may partly explain the reduction in 

painful areas. Regular physical activity is known to benefit 

the musculoskeletal system and modulate pain perception 

through central mechanisms [10–12]. It is likely that 

women who increased their activity levels reached the 

minimum recommended guidelines for maintaining health 

[39, 40]. 

The most pronounced changes in activity type involved a 

decline in aerobic exercise, which may be due to its typical 
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outdoor nature (e.g., running, cycling, walking) [41]. 

Conversely, strength training increased among women by 

15 percentage points. This shift aligns with evidence 

demonstrating the wide-ranging benefits of vigorous 

strength training, including improvements in metabolic, 

cardiovascular, emotional, and musculoskeletal health 

[41, 42]. 

Age and living situation were also associated with PA 

patterns. Women who did not engage in any PA were 

generally older and lived with fewer people compared to 

those performing strength exercises. This may reflect the 

fact that older students often balance work and study 

responsibilities, reducing available time for exercise [43, 

44], and that they tend to live alone or with fewer 

household members during later academic years. These 

findings suggest that younger women living with multiple 

household members were more likely to engage in regular 

PA, particularly strength training, and consequently 

experienced fewer areas of musculoskeletal pain. 

The social and behavioral context of exercise appears to 

play a key role in its promotion and maintenance [38]. 

Both family and peer support can enhance motivation and 

adherence to PA routines [45–48]. Students living with 

others may benefit from a form of “motivational 

contagion,” whereby exercising alongside others 

encourages the development of consistent PA habits. Habit 

formation itself is a critical factor in sustaining physical 

activity [49], which may explain why women residing 

with others increased their exercise frequency during 

lockdown. 

Overall, the combination of youth, living with multiple 

household members, and participation in strength training 

appears to contribute to improved musculoskeletal health 

during periods of confinement. 

The findings also reveal that students’ self-reported stress 

levels did not show any significant associations. This may 

be explained by the fact that the relationship between pain 

perception and its amplification under environmental or 

behavioral influences is typically studied in patients 

experiencing moderate to severe chronic pain [50, 51], a 

condition that was likely uncommon among the 

participants in this study. 

Several limitations should be acknowledged. First, stress 

and musculoskeletal pain were assessed through self-

reported questionnaires rather than objective clinical 

evaluations. Similarly, physical activity frequency and 

type were self-reported rather than measured with 

accelerometers or pedometers. It would have been 

valuable to have pre-lockdown stress assessments; in this 

study, this was approximated indirectly through reported 

painful areas. Additionally, methodological constraints 

limit the generalizability of the findings: modifications to 

the SNQ may affect validity, the cross-sectional design 

prevents causal inference, and there is potential for recall 

bias and lack of blinding. These limitations largely reflect 

the exceptional and sudden circumstances of the 

lockdown, which allowed minimal preparation time. 

Finally, since the study population was drawn exclusively 

from Spanish universities, caution is required in extending 

these results to other populations. 

Despite these limitations, the study has notable strengths. 

It represents one of the few large-scale investigations 

examining the interplay between lockdown conditions, 

university students’ physical activity habits, and 

musculoskeletal pain. The study provides a realistic 

reflection of the experiences of Spanish students during 

this unique period and, to our knowledge, is the first to 

document these direct relationships. 

Conclusion 

The COVID-19 lockdown between March and May 2020 

prompted significant lifestyle changes among university 

students. In particular, there was an increase in the 

frequency of physical activity, with a shift toward strength 

training, especially among women. Concurrently, a slight 

reduction in the prevalence of musculoskeletal pain was 

observed. 

These findings highlight the importance of considering 

sex-specific physiological and socio-family factors when 

designing health-promoting interventions. Health 

institutions should take these results into account when 

implementing strategies to encourage appropriate types 

and amounts of physical activity, both to meet public 

health guidelines and to enhance students’ overall well-

being and quality of life. 

Acknowledgments: None. 

Conflict of interest: None. 

Financial support: None. 

Ethics statement: None. 

References 

1. Garrett L. COVID-19: The medium is the message. 

Lancet. 2020;395:942–3 
2. Government of Spain. Royal Decree 463/2020, of 

March 14th, declaring the state of alarm. Span State 

Bull. 2020;87:27629–36 

3. Rapanta C, Botturi L, Goodyear P, Guàrdia L, Koole 

M. Online university teaching during and after the 

Covid-19 crisis: Refocusing teacher presence and 

learning activity. Postdigit Sci Educ. 2020;2:923–45 

4. Atreya A, Acharya J. Distant virtual medical 

education during COVID-19: Half a loaf of bread. 

Clin Teach. 2020 



Jaafar et al.  

 

 Bull Pioneer Res Med Clin Sci, 2024, 3(1):50-57 56 
 

5. Ferdig RE, Baumgartner E, Hartshorne R, Kaplan-

Rakowski R, Mouza C. Teaching, technology, and 

teacher education during the Covid-19 pandemic: 

Stories from the field. Association for the 

Advancement of Computing in Education (AACE), 

Waynesville, NC, USA. 2020 

6. Kapasia N, Paul P, Roy A, Saha J, Zaveri A, Mallick 

R, et al. Impact of lockdown on learning status of 

undergraduate and postgraduate students during 

COVID-19 pandemic in West Bengal, India. Child 

Youth Serv Rev. 2020;116:105194 

7. Rasmussen S, Sperling P, Poulsen MS, Emmersen J, 

Andersen S. Medical students for health-care staff 

shortages during the COVID-19 pandemic. Lancet. 

2020;395:e79–80 

8. San Román-Mata S, Zurita-Ortega F, Puertas-

Molero P, Badicu G, González-Valero G. A 

predictive study of resilience and its relationship with 

academic and work dimensions during the COVID-

19 pandemic. J Clin Med. 2020;9:3258 

9. Smirni P, Lavanco G, Smirni D. Anxiety in older 

adolescents at the time of COVID-19. J Clin Med. 

2020;9:3064 

10. Burke AL, Mathias JL, Denson LA. Psychological 

functioning of people living with chronic pain: A 

meta-analytic review. Br J Clin Psychol. 

2015;54:345–60 

11. Edwards RR, Dworkin RH, Sullivan MD, Turk DC, 

Wasan AD. The role of psychosocial processes in the 

development and maintenance of chronic pain. J 

Pain. 2016;17:T70–92 

12. Jackson T, Wang Y, Wang Y, Fan H. Self-efficacy 

and chronic pain outcomes: A meta-analytic review. 

J Pain. 2014;15:800–14 

13. Oksanen AM, Laimi K, Löyttyniemi E, Kunttu K. 

Trends of weekly musculoskeletal pain from 2000 to 

2012: National study of Finnish university students. 

Eur J Pain. 2014;18:1316–22 

14. Cabral-Barbosa RE, Ávila-Assunção A, Maria-

Araújo T. Musculoskeletal pain among healthcare 

workers: An exploratory study on gender differences. 

Am J Ind Med. 2013;56:1201–12 

15. Garbin AJI, Garbin CAS, Arcieri RM, Rovida TAS, 

Freire ACGF. Musculoskeletal pain and ergonomic 

aspects of dentistry. Rev Dor. 2015;16:90–5 

16. Morais B, de Lima G, Andolhe R, dos Santos AI, 

Pereira L. Musculoskeletal pain in undergraduate 

health students: Prevalence and associated factors. 

Rev Esc Enferm USP. 2019;53:e03444 

17. Caromano FA, Amorim CAP, Rebelo CF, Contesini 

AM, Fávero FM, Costa JR, et al. Prolonged sitting 

and physical discomfort in university students. Acta 

Fisiatr. 2015;22:176–80 

18. Kazemi SS, Javanmardi E, Ghazanfari E. 

Relationship between general health and 

musculoskeletal disorders among Tarbiat Modares 

University students. Int J Musculosk Pain Prev. 

2017;2:287–91 

19. Gotfryd AO, Valesin-Filho ES, Viola DCM, Lenza 

M, Silva JA, Emi AS, et al. Analysis of 

epidemiology, lifestyle, and psychosocial factors in 

patients with back pain admitted to an orthopedic 

emergency unit. Einstein. 2015;13:243–8 

20. Song J, Dunlop DD, Semanik PA, Chang AH, Lee 

YC, Gilbert AL, et al. Reallocating time spent in 

sleep, sedentary behavior and physical activity and 

its association with pain: A pilot sleep study from the 

Osteoarthritis Initiative. Osteoarthr Cartil. 

2018;26:1595–603 

21. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, 

Biering-Sørensen F, Andersson G, et al. Standardised 

Nordic questionnaires for the analysis of 

musculoskeletal symptoms. Appl Ergon. 

1987;18:233–7 

22. Gómez-Rodríguez R, Díaz-Pulido B, Gutiérrez-

Ortega C, Sánchez-Sánchez B, Torres-Lacomba M. 

Cultural adaptation and psychometric validation of 

the standardised Nordic Questionnaire Spanish 

Version in musicians. Int J Environ Res Public 

Health. 2020;17:653 

23. Remor E. Psychometric properties of a European 

Spanish version of the Perceived Stress Scale (PSS). 

Span J Psychol. 2006;9:86–93 

24. Cohen S, Kamarck T, Mermelstein R. A global 

measure of Perceived Stress. J Health Soc Behav. 

1983;24:385–96 

25. Trujillo HM, González-Cabrera J. Psychometric 

properties of the Spanish version of the Perceived 

Stress Scales (PSS). Psicol Conduct. 2007;15:457–

77 

26. Campos-Fumero A, Delclos GL, Douphrate DI, 

Felknor SA, Vargas-Prada S, Serra C, et al. Low back 

pain among office workers in three Spanish-speaking 

countries: Findings from the CUPID study. Inj Prev. 

2017;23:158–64 

27. Ye S, Jing Q, Wei C, Lu J. Risk factors of non-

specific neck pain and low back pain in computer-

using office workers in China: A cross-sectional 

study. BMJ Open. 2017;7:e014914 

28. Bontrup C, Taylor WR, Fliesser M, Visscher R, 

Green T, Wippert PM, et al. Low back pain and its 

relationship with sitting behaviour among sedentary 

office workers. Appl Ergon. 2019;81:102894 

29. Kühn M, Dudel C, Vogt T, Oksuzyan A. Trends in 

gender differences in health at working ages among 

west and east Germans. SSM Popul Health. 

2019;7:100326 



Jaafar et al.  

 

 Bull Pioneer Res Med Clin Sci, 2024, 3(1):50-57 57 
 

30. Thompson AE, Anisimowicz Y, Miedema B, Hogg 

W, Wodchis WP, Aubrey-Bassler K. The influence 

of gender and other patient characteristics on health 

care-seeking behaviour: A QUALICOPC study. 

BMC Fam Pract. 2016;17:38 

31. Sundell C, Bergström E, Larsén K. Low back pain 

and associated disability in Swedish adolescents. 

Scand J Med Sci Sports. 2019;29:393–9 

32. Kikuchi R, Hirano T, Watanabe K, Sano A, Sato T, 

Ito T, et al. Gender differences in the prevalence of 

low back pain associated with sports activities in 

children and adolescents: A six-year annual survey 

of a birth cohort in Niigata City, Japan. BMC 

Musculoskelet Disord. 2019;20:327 

33. Jensen C. Development of neck and hand-wrist 

symptoms in relation to duration of computer use at 

work. Scand J Work Environ Health. 2003;29:197–

205 

34. Woods V. Musculoskeletal disorders and visual 

strain in intensive data processing workers. Occup 

Med. 2005;55:121–7 

35. Hoe VC, Urquhart DM, Kelsall HL, Zamri EN, Sim 

MR. Ergonomic interventions for preventing work-

related musculoskeletal disorders of the upper limb 

and neck among office workers. Cochrane Database 

Syst Rev. 2018;10:CD008570 

36. Coggon D, Ntani G, Palmer KT, Felli VE, Harari R, 

Barrero LH, et al. Patterns of multisite pain and 

associations with risk factors. Pain. 2013;154:1769–

77 

37. Gerr F, Marcus M, Monteilh C. Epidemiology of 

musculoskeletal disorders among computer users: 

Lesson learned from the role of posture and keyboard 

use. J Electromyogr Kinesiol. 2004;14:25–31 

38. Rodrigues MS, Leite RDV, Lelis CM, Chaves TC. 

Differences in ergonomic and workstation factors 

between computer office workers with and without 

reported musculoskeletal pain. Work. 2017;57:563–

72 

39. World Health Organization. Global 

Recommendations on Physical Activity for Health. 

World Health Organization, Geneva, Switzerland. 

2010 

40. Gelius P, Tcymbal A, Abu-Omar K, Mendes R, 

Morais ST, Whiting S, et al. Status and contents of 

physical activity recommendations in European 

Union countries: A systematic comparative analysis. 

BMJ Open. 2020;10:e034045 

41. Zamri E, Moy F, Hoe V. Association of 

psychological distress and work psychosocial factors 

with self-reported musculoskeletal pain among 

secondary school teachers in Malaysia. PLoS ONE. 

2017;12:e0172195 

42. Maestroni L, Read P, Bishop C, Papadopoulos K, 

Suchomel TJ, Comfort P, et al. The benefits of 

strength training on musculoskeletal system health: 

Practical applications for interdisciplinary care. 

Sports Med. 2020;50:1431–50 

43. Al-Mohannadi AS, Albuflasa AM, Sayegh S, Salman 

A, Farooq A. A cross-sectional study exploring 

motivators and barriers to physical activity 

participation among hospital workers. Glob J Health 

Sci. 2020;12:76–85 

44. Hoebeke R. Low-income women’s perceived 

barriers to physical activity: Focus group results. 

Appl Nurs Res. 2008;21:60–5 

45. Biddle SJ, Atkin AJ, Cavill N, Foster C. Correlates 

of physical activity in youth: A review of quantitative 

systematic reviews. Int Rev Sport Exerc Psychol. 

2011;4:25–49 

46. Deforche B, van Dyck D, Verloigne M, de 

Bourdeaudhuij I. Perceived social and physical 

environmental correlates of physical activity in older 

adolescents and the moderating effect of self-

efficacy. Prev Med. 2010;50:S24–9 

47. Salvy S, Roemmich JN, Bowker JC, Romero ND, 

Stadler PJ, Epstein LH. Effect of peers and friends on 

youth physical activity and motivation to be 

physically active. J Pediatr Psychol. 2009;34:217–25 

48. Lawman HG, Wilson DK, van Horn ML, Zarrett N. 

The role of motivation in understanding social 

contextual influences on physical activity in 

underserved adolescents in the ACT Trial: A cross-

sectional study. Child Obes. 2012;8:542–50 

49. Rebar AL, Dimmock JA, Jackson B, Rhodes RE, 

Kates A, Starling J, et al. A systematic review of the 

effects of non-conscious regulatory processes in 

physical activity. Health Psychol Rev. 2016;10:395–

407 

50. Domingo MP, de León JM, Ruiz-Sánchez JP, 

González MG, González AM, Pérez EP. Chronic 

pain: Relationship with prefrontal symptoms and 

perceived stress. Rev Soc Esp Dolor. 2017;24:179–

87 

51. Vinstrup J, Jakobsen MD, Calatayud J, Jay K, 

Andersen LL. Association of stress and 

musculoskeletal pain with poor sleep: Cross-

sectional study among 3,600 hospital workers. Front 

Neurol. 2018;9:968 

 

 

 


