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Purpose: During the COVID-19 quarantine period, most outdoor activities and events were banned, resulting in a decrease in 
physical activity (PA) and prolonged sitting (PS) time, which are significant factors in the development of lower back pain (LBP). The 
aim of this study was to evaluate the association between physical inactivity and daily sitting time during quarantine with LBP among 
the Saudi Arabian population.
Patients and Methods: In this cross-sectional study conducted at King Abdulaziz University Hospital, 288 participants were 
recruited using an online, self-administered questionnaire in Arabic. It consisted of 21 questions assessing back pain, PA, and daily 
sitting time before and during quarantine. The main outcome measures included demographics, low back pain levels, daily sitting time, 
and PA level.
Results: The participants consisted of 236 women and 52 men aged 18–65 years. During quarantine, 74% of participants sat most of 
the time and did not exercise or performed less exercise. Furthermore, almost half of the participants did not engage in PA both before 
and during the quarantine. There was an increase in the prevalence of LBP, with only 44.8% of participants presenting with LBP 
before quarantine and 59.4% having it during quarantine. A statistically significant association was found between daily sitting time 
and LBP (P=0.007) and PA and LBP (P=0.045) during quarantine. However, there was no significant association between age and 
painkiller use for LBP (P=0.251).
Conclusion: Our study highlights the relationship of physical inactivity and PS during quarantine with an increase in the prevalence 
and intensity of LBP. The limitations of the study include the use of self-reports, a small sample size, and unequal survey distribution. 
A well-distributed survey with a larger sample size is necessary to obtain an adequate representation of the entire Saudi population.
Keywords: painkiller, lockdown, exercise, pandemic, COVID-19

Introduction
The first outbreak of the coronavirus disease 2019 (COVID-19) was detected in a group of workers in the Wuhan animal 
market after they presented with respiratory symptoms and were initially diagnosed with pneumonia of an unknown 
origin.1 The outbreak was announced by the World Health Organization in January 2020, wherein they declared it to be 
a public health emergency of international concern.2 The Saudi Arabian Ministry of Health discovered the first cases of 
COVID-19 in March 2020 in Saudi Arabian citizens returning from Iran through Bahrain.3 Subsequently, lockdown and 
restrictions were imposed by public health institutions and governments owing to the outbreak,4 as well as quarantines 
and travel bans as an initial countermeasure against new infectious diseases.5 Owing to the lack of information about the 
treatment and prevention of COVID-19, in addition to its fast transmission rate, it was widely recommended for people to 
remain at home and maintain social distancing to limit the spread of the disease and reduce pressure on health systems 
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worldwide.6 Moreover, most outdoor activities and social events were banned during the quarantine period, resulting in 
decreased physical activity (PA).7 This quarantine has inevitably influenced and heavily impacted the PA levels of 
individuals, particularly men and overweight individuals.8

PA is a form of skeletal muscle mobility that requires energy expenditure.9 Meanwhile, prolonged sitting (PS) is 
considered to be a provocative factor in the development of lower back pain (LBP).10 Furthermore, an international study 
revealed that daily sitting time increased from 5 to 8 h per day during quarantine.11 In fact, PS and lack of PA are often 
seen as risk factors for LBP.12 There has been a shortage of research regarding the pain intensity of LBP or the definition 
of sitting. Furthermore, most studies conducted were limited to professional workers, which may not be generalizable to 
the general population. Few studies were conducted to assess the impact of COVID-19 quarantine on back pain in the 
Saudi Arabian general population. Therefore, the aim of this study was to evaluate the association of physical inactivity 
and daily sitting time during the COVID-19 quarantine with LBP among Saudi Arabian population.

Material and Methods
This cross-sectional, descriptive, and analytical study was conducted at King Abdulaziz University Hospital. Ethical 
approval was obtained from the institutional review board of King Abdulaziz University Hospital, Jeddah, Saudi Arabia, 
in accordance with the Declaration of Helsinki. A total of 469 participants were recruited through online volunteer 
sampling using a self-administered questionnaire in Arabic for data collection. No sex restrictions were applied, and only 
Saudi Arabian residents in Jeddah aged 18–65 years were included in the study. Participants with any spinal deformities, 
malignancies, osteoporosis, back tumor or malignancies, multiple sclerosis, back fracture, back trauma, or a history of 
spine surgery were excluded from the study. The inclusion criteria were met by 288 participants who were immediately 
allowed to attempt the questionnaire. Data confidentiality was ensured, and consent was obtained at the beginning of the 
survey for participation and result publication. The study was conducted through social media from June 28 to July 10, 
2021. The questionnaire was developed and modified based on a previous study performed in Riyadh.13 It consisted of 21 
questions subdivided into three sections: (1) demographic characteristics, (2) assessment of PA and daily sitting before 
and during the quarantine, and (3) assessment of back pain before and during the quarantine. The variables included 
were: (a) sociodemographic and anthropometric data (age, sex, nationality, province, marital status, education level, 
occupation, total income, body mass index), (b) PA (frequency) and daily sitting and movement, and (c) back pain- 
related information (pain intensity, medical help-seeking, painkiller use). We hypothesize that there is significant 
relationship between daily sitting and low back pain, and also between physical activity and low back pain (alternate 
hypothesis). And we hypothesize that there is no significant relationship between age and seeking medical help or 
between age and using painkillers for low back pain (null hypothesis). All collected data were entered into Microsoft 
Excel and analyzed using IBM SPSS Statistics for Windows, version 24.0 (IBM Corp., Armonk, N.Y., USA). The 
analysis included univariate qualitative data, which were presented as frequency and percentage, and bivariate analysis 
using the chi-square test. Statistical significance was set at P<0.05.

Results
The study sample consisted of 288 participants divided according to sociodemographic characteristics, including age, 
sex, marital status, educational level, occupations, total income level, and body mass index (Table 1).

Furthermore, the proportion of participants who were always or most of the time sitting during the quarantine (74%) 
was higher than that before the quarantine (33%) (Figure 1).

Regarding the change in PA before and during quarantine, the number of participants who either had no PA or only 
performed exercise once a week was noted to be similar both before and during quarantine (69.4%) (Figure 2).

With regard to the change in LBP before and during quarantine, 59.4% of the participants had LBP during quarantine 
compared to only 44.8% before the quarantine. Similar numbers of participants had mild LBP before and during 
quarantine (31.9%). Among the participants, 21.9% had moderate LBP during quarantine compared with 10.4% before 
the quarantine. Furthermore, only 2.4% of the participants had severe LBP before quarantine compared to 5.6% during 
quarantine. Thus, only 12.8% of the participants presented with moderate-to-severe back pain before quarantine, while 
there were 27.5% with it during quarantine (Figure 3).
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Table 1 Sociodemographic Characteristics of the Participants

Variable Categories No. %

Age 18–30 years 152 52.8%

31–49 years 75 26.0%

50–65 years 61 21.2%

Gender Female 236 81.9%

Male 52 18.1%

Marital Status Single 149 51.7%

Engaged, married 118 41.0%

Divorced, widowed 21 7.3%

Education Level Less than high school 8 2.8%

High school 62 21.5%

Diploma 16 5.6%

University 178 61.8%

Master’s degree in higher education or PhD 24 8.3%

Occupation Student 116 40.3%

Education sector 62 21.5%

Administrative sector 19 6.6%

Health care sector 25 8.7%

Engineering and industry sector 13 4.5%

Technical and computer sector 3 1.0%

Not working 34 11.8%

Retired 16 5.6%

Total income (per month in SAR) <3000 100 34.7%

3000–5000 35 12.2%

5000–10,000 41 14.2%

>10,000 112 38.9%

BMI* Underweight 20 6.9%

Normal weight 106 36.8%

Overweight 68 23.6%

Obesity type 1 70 24.3%

Obesity type 2 10 3.5%

Obesity type 3 14 4.9%

Total 288 100.0%

Notes: *BMI was categorized as underweight if <18.5 kg/m2, normal if 18.5 to 24.9 kg/m2, overweight if 25 to 29.9 kg/m2, Obesity class 
I 30.0–34.9 kg/m2,–Obesity class II 35.0–39.9 kg/m2 and Obesity class III Above 40 kg/m2. 
Abbreviation: BMI, body mass index.
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Figure 1 Changes in daily sitting before and during the quarantine.

Figure 2 Changes in physical activities before and during the quarantine.

Figure 3 Lower back pain (LBP) levels before and during the quarantine.
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The results of the cross-tabulation and chi-square tests for independence for the relationship between daily sitting and 
LBP during quarantine showed that the test value was (27.7), and the P-value was 0.007, which is less than the 
significance level (0.05). Therefore, there was no evidence to reject the alternative hypothesis that there is 
a statistically significant association at level 0.05 between daily sitting and LBP during quarantine (Table 2).

In addition, the results of the cross-tabulation and chi-square tests for independence for the relationship between PA 
and LBP during quarantine showed that the test value was 21.4, and the P-value was 0.045, which is less than the 
significance level (0.05). Therefore, there was no evidence to reject the alternative hypothesis that there is a statistically 
significant association at level 0.05 between PA and LBP during quarantine (Table 3).

Table 4 demonstrates the results of the cross-tabulation and chi-square tests for independence for the relationship 
between age and medical help-seeking. The test value is 5.03, and the P-value is 0.081, which is greater than the 
significance level (0.05). Therefore, there is no evidence to reject the null hypothesis: there is no statistically significant 
association between age and medical help-seeking.

Table 5 highlights the results of the chi-squared test for independence to test the relationship between age and 
painkiller use for back pain. The test value is 2.77, and the P-value is 0.251, which was greater than the significance level 
(0.05). Therefore, there is no evidence to reject the null hypothesis: there is no statistically significant association 
between age and painkiller use for LBP.

Table 2 Relationship Between Daily Sitting and LBP During the Quarantine

Daily Sitting Intensity of Back Pain During COVID-19 Quarantine Total

No pain Mild Moderate Severe

I moved around always 0 (0.0%) 1 (50.0%) 1 (50.0%) 0 (0.0%) 2 (100.0%)

I moved around most of the time 24 (68.6%) 8 (22.9%) 3 (8.6%) 0 (0.0%) 35 (100.0%)

I sat and moved equally 17 (44.7%) 16 (42.1%) 4 (10.5%) 1 (2.6%) 38 (100.0%)

I sat most of the time 56 (37.8%) 48 (32.4%) 32 (21.6%) 12 (8.1%) 148 (100.0%)

I was always sitting 20 (30.8%) 19 (29.2%) 23 (35.4%) 3 (4.6%) 65 (100.0%)

Total 117 (40.6%) 92 (31.9%) 63 (21.9%) 16 (5.6%) 288 (100.0%)

Notes: Pearson Chi-Square: 27.7, P-value: 0.007**.

Table 3 Relationship Between PA and LBP During the Quarantine

PA Intensity of Back Pain During COVID-19 Quarantine Total

No pain Mild Moderate Severe

6–7 times a week 5 (55.6%) 4 (44.4%) 0 (0.0%) 0 (0.0%) 9 (100.0%)

4–5 times a week 24 (64.9%) 12 (32.4%) 1 (2.7%) 0 (0.0%) 37 (100.0%)

2–3 times a week 15 (35.7%) 12 (28.6%) 13 (31.0%) 2 (4.8%) 42 (100.0%)

Once a week 21 (38.2%) 17 (30.9%) 13 (23.6%) 4 (7.3%) 55 (100.0%)

None 52 (35.9%) 47 (32.4%) 36 (24.8%) 10 (6.9%) 145 (100.0%)

Total 117 (40.6%) 92 (31.9%) 63 (21.9%) 16 (5.6%) 288 (100.0%)

Note: Pearson Chi-Square: 21.4, P-value: 0.045*.
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Discussion
LBP is characterized by pain in the posterior part of the body from the lower margin of the twelfth rib to the lower gluteal folds 
lasting for at least one day. It is considered a significant public health concern and was one of the leading causes of disability 
globally in 2015.14 The results of this study indicated that the Saudi Arabian population had a decreased amount of movement 
and an increased daily sitting time during the COVID-19 quarantine period. Although the respondents were mainly younger 
individuals and students, most participants did not exercise or performed less exercise during the quarantine. Furthermore, the 
prevalence of moderate and severe back pain increased during quarantine compared with that before the quarantine.

In 2016, 27.5% of adults worldwide and approximately 58.5% of adults in Saudi Arabia were physically inactive.15 In 
2013, 90% of the Saudi Arabian population sat consecutively for more than 2 h per day.16 The findings of this study 
confirm the results of international and local studies declaring that PA levels decreased during quarantine.13,17,18 

Moreover, a cross sectional study was showed that PA and exercise characteristics for both before and after the 
COVID-19 pandemic, that The PA self-perception in the Brazilian and Italian samples was considerably influenced by 
the COVID-19 lockdown by significant decrease in PA.19 Recent studies demonstrating a decrease in all physical activity 
levels during house confinement in Brazil and other nations are consistent with this.20

COVID-19 home confinement dramatically impacted lifestyle activities worldwide, including participation in sports 
and engagement in PA.21,22 Notably, a similar number of participants (69.4%) reported no PA or PA only once a week 
before and during the quarantine. Meanwhile, only 3.1% of the participants performed PA 6–7 times a week during the 
quarantine. Furthermore, a study in Riyadh conducted by Sagat et al13 investigated the frequency of PA and found 
a significant increase in participants who did not perform PA and only practiced it once a week during quarantine.

Considering all these factors, there was a general decline in PA, most likely due to social isolation, travel restrictions, 
and gym closure.17 The majority of the population suffers from LBP at least once in their lives.23 A systematic review 
conducted by Mai et al24 between 1995 and 2018 showed that the prevalence of LBP among professional workers in 
Saudi Arabia was between 63.8% and 89%. A large percentage of participants (27.5%) had either moderate or severe 
back pain during quarantine, whereas 12.8% had before the quarantine. Additionally, more than half of the participants 
(55.4%) had LBP during the quarantine period, whereas 44.8% had before the quarantine. Similarly, a study in Brazil 

Table 4 Relationship Between Age and Medical Help-Seeking

Age Medical Help-Seeking Total

No Yes

18–30 years 127 (83.6%) 25 (16.4%) 152 (100.0%)

31–49 years 62 (82.7%) 13 (17.3%) 75 (100.0%)

50–65 years 43 (70.5%) 18 (29.5%) 61 (100.0%)

Total 232 (80.6%) 56 (19.4%) 288 (100.0%)

Note: Pearson Chi-Square: 5.03, P-value: 0.081.

Table 5 Relationship Between Age and Painkiller Use for Back Pain

Age Using Painkillers for LBP Total

No Yes

18–30 years 114 (75.0%) 38 (25.0%) 152 (100.0%)

31–49 years 52 (69.3%) 23 (30.7%) 75 (100.0%)

50–65 years 39 (63.9%) 22 (36.1%) 61 (100.0%)

Total 205 (71.2%) 83 (28.8%) 288 (100.0%)

Note: Pearson Chi-Square: 2.77, P-value: 0.251.
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found that more than half of the participants (65%) did not report previous back pain, but 44% started to experience back 
pain during the pandemic.11 Moreover, in parallel with the results of previous studies, our data found a significant 
relationship between PA and LBP during quarantine.13,17,18

Older individuals may perceive back pain as a reason for not exercising instead of seeking treatment for symptomatic 
management.25 In our study, however, most of the participants were young (<30 years old). Furthermore, most 
participants (74%) sat always or most of the time during the quarantine. Meanwhile, the number of participants who 
always moved or moved around most of the time had decreased (33.3% of participants who moved around most of the 
time before quarantine decreased to 12.2% during quarantine, and 6.6% of participants who always moved around before 
quarantine decreased to only 0.7% during quarantine). In this sense, our findings indicate that there was an increase in 
daily sitting time and a decrease in movement during the quarantine compared with that before. Furthermore, 
a significant relationship was found between daily sitting and LBP during quarantine, corroborating the previous findings 
from Riyadh.13 Regarding medical help-seeking and painkiller use, a statistically significant association with age was not 
found. In contrast, a previous study from the US demonstrated that elderly patients with back pain tend to use painkillers 
more often than younger patients.26 The majority of participants in this study did not seek medical help (80.6%) and did 
not use painkillers (71.2%) despite the severity of their back pain. Our findings are also in agreement with a multicenter 
study’s results that nearly 60% of participants who have back pain do not visit a doctor.17 This can be attributed to the 
fact that pain is a subjective experience and is multifactorial; hence, taking pain killers and seeking medical help are 
influenced by factors other than just the age of the population (eg, people’s fear of visiting hospitals during the pandemic, 
accessibility of painkillers, type of back pain, and age-related beliefs).

The main limitations of this study were the inadequate sample size and unequal distribution of the online survey 
across the participants. Furthermore, self-administered questionnaires to measure PA and daily sitting were more likely to 
result in a recall bias and overestimation. Moreover, few studies have been conducted worldwide on the impact of 
COVID-19 on back pain and PA. Despite these limitations, we believe that this study provides useful insights into the 
community. Future studies should consider a nationwide, well-distributed survey, as well as a suitable non-cross-sectional 
study design to determine causality. This study highlights the urgent need to conduct more studies on the impact of 
COVID-19 on back pain to determine a more recent percentage occurrence and increase the awareness of the need for PA 
during quarantine, thereby reducing the burden of back pain and its repercussions.

Conclusion
Our study highlights the significant relationship of physical inactivity and prolonged daily sitting during the COVID-19 
quarantine with an increase in the prevalence and intensity of LBP. There is an urgent need to conduct further studies to 
determine the impact of COVID-19 on the Saudi Arabian population.

Abbreviations
COVID-19, coronavirus disease 2019; LBP, lower back pain; PA, physical activity; PS, prolonged sitting.
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