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Abstract: In March 2019, the World Health Organization (WHO) recognized the COVID-19 pandemic
as a global issue. To reduce the spread of this disease, health safety pathways were implemented
worldwide. These extraordinary measures changed people’s lifestyles, e.g., by being forced to isolate,
and in many cases, to work remotely from home. Low back pain (LBP), the most common cause
of disability worldwide, is often a symptom of COVID-19. Moreover, it is often associated with
different lifestyle features (type of job, physical activity, body weight). Therefore, the purpose of this
systematic review and meta-analysis was to estimate the effect of the COVID-19 lockdown on LBP
intensity and prevalence compared with LBP rates before the pandemic. A systematic search was
performed on Scopus, PubMed, and Cochrane Central. Overall, eight studies with 2365 patients were
included in the analysis. We used the Joanna Briggs Institute (JBI) critical appraisal tool to evaluate
the risk of bias: six studies (75%) were at moderate risk of bias and two studies (25%) were at low
risk of bias. These studies showed an increase in both the prevalence and intensity of LBP during the
COVID-19 lockdown.

Keywords: COVID-19; low back pain; pandemic; lockdown experience; pain management; preva-
lence; physical activity; remote working

1. Introduction

In March 2019, the World Health Organization (WHO) declared the coronavirus dis-
ease 2019 (COVID-19) a global pandemic. COVID-19 is a multisystemic syndrome with
a predominant respiratory involvement caused by severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2). The spreading of this virus is favored by close contact be-
tween individuals through respiratory droplets and aerosol particles [1]. Therefore, public
health safety pathways have been implemented worldwide to prevent the rapid diffusion
of the disease [2]. These extraordinary measures were based on social distancing, wearing
masks, and additional restrictions [3,4]. This state of emergency has involved changes in
the daily life of people with a significant impact on the psychological, social, and physical
spheres of the population [5,6]. These measures have led to significant lifestyle changes.
Indeed, people were forced to stay at home, reducing face-to-face interactions. Therefore,
decreased physical activity has occurred [7], with negative consequences on patients suffer-
ing from chronic diseases and worsening the health conditions of the general population [8].
Indeed, physical activity is considered efficacious in preventing and reducing low back
pain (LBP) [9–13]. LBP is a common condition, and most of the people suffering from this
symptom tend to experience recurring episodes [14–16]. Indeed, LBP impacts on patients of
all ages and may be persistent, eventually becoming disabling [17]. Globally, the years lived
with disability originated by LBP have increased by 54% in the last 25 years [17]. LBP can
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be associated with physically demanding jobs [18], but it is also related to sedentary occu-
pations [19], lower levels of physical activity, and obesity [20,21]. In a survey conducted in
November 2020 in Japan, the most common population disturbance during the pandemic
was indeed LBP [22]. Thus, remote working from home, reduced physical activity, and
possible weight gain may have exacerbated LBP [23]. On the contrary, abstention from
heavy physical work and reducing work stress may mitigate LBP manifestations. Therefore,
it is unclear how the number of different factors related to the quarantine may influence
the several outcomes of patients suffering from LBP. The purpose of this systematic review
and meta-analysis was to estimate the effect of COVID-19 lockdown on LBP intensity and
prevalence compared with the LBP rates before the pandemic.

2. Materials and Methods

This manuscript was elaborated following the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines [24]. This study evaluated the clinical
outcomes and prevalence of LBP before and during the COVID-19 pandemic.

2.1. Information Sources and Search

A systematic literature search using the string “(COVID-19) AND (low back pain)”
was performed using the following databases: Scopus, Cochrane Central, and PubMed–
Medline. The last search was performed on 10 November 2021. Two independent reviewers
(G.F.P. and G.P.) checked the reference lists of included randomized controlled trials (RCTs)
to extract additional eligible studies and, after removing duplicates, evaluated the abstracts
of the selected studies. Divergences of opinion were discussed with a third review author
(F.R.). Finally, the full articles were read by two review authors (G.F.P. and G.P.) to select
the included studies for this systematic review and meta-analysis.

2.2. Inclusion Criteria

We included prospective (PS), retrospective (RS), pre-post (PP), and cross-sectional
(CS) studies written in English that assessed clinical and prevalence outcomes of nonspecific
LBP in a population before the pandemic due to COVID-19 and during the lockdown. We
excluded studies that evaluated clinical presentations of pain that were not specific for
LBP or analyzed the effect of physical activity or social isolation on pain feeling, as well as
studies presenting LBP as a symptom associated with other diseases (e.g., endometriosis,
cancer, trauma, systemic diseases, infection etc.).

2.3. Data Collection, Analysis, and Outcomes

Two reviewers (G.F.P. and G.P.) independently extracted the following data: author,
year of publication, country, type of study, and the number of participants in the study
group, with mean age and sex.

2.4. Risk of Bias Assessment

The risk of bias of the included studies was assessed using the checklist for prevalence
studies of the Critical Appraisal tools developed in Joanna Briggs Institute (JBI) [25]. Two
independent reviewers (G.F.P. and G.P.) performed the evaluation, and possible differences
in the assessment were checked by a third reviewer (F.R.). Each item is composed of a
question, for a total of nine questions. The answers were yes, no, unclear, or not applicable
for each item. Thus, the studies presented a low risk of bias with eight or nine yes answers,
a moderate risk of bias in the presence of seven or six yes, and a high risk of bias if fewer
than six domains had yes answers.

2.5. Statistical Analysis

The meta-analysis was executed using the Review Manager (RevMan) software
Version 5.4.1. LBP intensity was assessed as a continuous outcome using standard mean
difference (SMD) with 95% confidence intervals. Instead, LBP prevalence was presented
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as a dichotomous outcome with an odds ratio (OR) with 95% confidence intervals. The
I2 test was used for the heterogeneity calculation, adopting a random-effect model in high
heterogeneity with I2 > 55%. The statistical significance of the results was fixed at p < 0.05.

3. Results
3.1. Literature Search

The literature search generated 260 articles. Then, 97 records were removed due to
duplicates or other reasons, and the remaining 163 papers underwent title and abstract
screening. After further excluding 147 studies, 16 papers were read in full text. Subse-
quently, eight manuscripts were excluded for the following reasons: mainly focused on
physical activity (n = 2) [2,26], patients with LBP in the emergency department (n = 1) [27],
clinical presentations of pain (n = 1) [28], expected impact of lockdown measures on LBP
(n = 1) [29], mainly focused on loneliness and social isolation (n = 2) [30,31], evaluation of
an intervention for LBP (n = 1) [32]. Finally, eight studies were included in the systematic
review and meta-analysis (Figure 1).

Figure 1. Preferred reporting items for systematic review and meta-analysis (PRISMA 2020).

3.2. Demographic Data

The total sample in all the studies was 2365 participants (Table 1). There were two
prospective studies, three cross-sectional studies, one retrospective study, and t2pre-post
studies. Two studies were published in 2020, while the other six were published in 2021.
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The number of participants per each study ranged from 50 to 528. The mean age of patients
ranged from 27 to 56 years. The percentage of women in the sample ranged from 51% to
75%. Four studies (50%) involved patients suffering from chronic LBP, one study analyzed
patients who underwent spine surgery within the past year for chronic LBP, one study
evaluated LBP in patients affected by COVID-19, while the remaining two studies reported
the incidence of LBP in a non-specific adult population.

Table 1. Main characteristics of the included studies and samples.

Author Year Country Type of
Study

Study Group Population
N. Age Sex

Licciardone et al. [33] 2021 USA PP 476 54 ± 13.2 26.7% M
73.3% F

Patients suffering
from chronic LBP

Bailly et al. [34] 2021 France CS 360 52.1 ± 13.4 41.4% M
58.6% F

Patients suffering
from chronic LBP

Amelot et al. [35] 2021 France PS 50 52.6 48% M
52% F

Patients suffering
from chronic LBP

Şan et al. [36] 2021 Turkey PS 145 54.78 ± 1.08 N.R.

Patients who
underwent spine

surgery within the
past year for
chronic LBP

Abbas et al. [37] 2021 Israel CS 137 27 ± 3 42% M
58% F

Physiotherapy
students

Šagát et al. [38] 2020 Saudi
Arabia CS 463

18–34 (n = 252)
35–49 (n = 166)
50–64 (n = 45)

N.R. Non-specific adult
population

Şahin et al. [39] 2021 Turkey RS 206 56.24 ± 16.99 49% M
51% F

Patients affected
by COVID-19

Licciardone et al. [40] 2020 USA PP 528 53.9 ± 13.0 25.9% M
74.9% F

Patients suffering
from chronic LBP

Abbreviations: COVID-19 = coronavirus disease 2019; CS = cross-sectional study; LBP = low back pain;
PP = pre-post study; PS = prospective study; RS = retrospective study.

3.3. Methodological Evaluation

After application of the JBI checklist, six studies (75%) resulted at moderate risk of bias
and two studies (25%) at low risk of bias (Table 2). In particular, the sample frame and the
sample size were judged as appropriate in almost all studies. Nonetheless, data analysis,
statistical analysis, and response rate were considered adequate in the great majority of the
studies. On the contrary, in question six, where measurement and classification bias were
evaluated, all studies were not considered adequate. Indeed, in this tool, the objectivity
was deemed to be compromised if the authors used self-reported scales, which may over-
or under-report the outcome.

3.4. Effect of Intervention

The meta-analysis compared the intensity and prevalence of LBP between the period
before the pandemic and during the lockdown due to COVID-19.

3.4.1. Low Back Pain Intensity

Pain intensity of LBP was documented by different scales in included studies. More
specifically, pain was reported through the numerical rating scale (NRS) in three
studies [33,39,40], and through the visual analog scale (VAS) for LBP in three studies [34–36].
Pain intensity showed a significant increase during the COVID-19 lockdown compared
to the pre-pandemic period (SMD −1.40, 95% CI −2.18 to −0.63, p = 0.0004), with high
heterogeneity (I2 = 99%) (Figure 3).
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Table 2. JBI checklist for prevalence studies.

Licciardone
(2021) Bailly Amelot Şan Abbas Šagát Şahin Licciardone

(2020)

1. Was the sample frame
appropriate to address
the target population?

Yes Yes Yes Yes Yes Unclear Yes Yes

2. Were study participants
sampled in an
appropriate way?

Yes Yes Yes Yes Yes Yes Yes Yes

3. Was the sample size
adequate? Yes Yes No Yes Yes Yes Yes Yes

4. Were the study subjects
and the setting
described in detail?

Yes Yes Yes Yes Yes Yes Yes Yes

5. Was the data analysis
conducted with
sufficient coverage of
the identified sample?

Yes Yes Yes Unclear Yes Yes Unclear Yes

6. Were valid methods
used for the
identification of the
condition?

No No No No No No No No

7. Was the condition
measured in a standard,
reliable way for all
participants?

Yes Unclear Yes Yes Unclear Yes Yes Yes

8. Was there appropriate
statistical analysis? Yes Yes Yes Yes Yes Yes Yes Yes

9. Was the response rate
adequate, and if not,
was the low response
rate managed
appropriately?

Yes Yes Yes Yes Yes Yes Yes Yes

Low Moderate Moderate Moderate Moderate Moderate Moderate Low

3.4.2. LBP Prevalence

The analysis of the prevalence of LBP showed a statistically significant increase during
the pandemic compared to the previous period (OR 0.53, 95% CI 0.29 to 0.96, p = 0.04), with
high heterogeneity (I2 = 90%) (Figure 2).
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Figure 2. Low back pain prevalence. Before versus during the pandemic [34,36–38].

Figure 3. Low back pain intensity. Before versus during the pandemic [32–36,39].

4. Discussion

Although the most common symptoms in patients infected with COVID-19 are rep-
resented by fever, cough, and fatigue [41], it has been shown that myalgia and other
diffuse musculoskeletal pains may be initial clinical manifestations of COVID-19 and can
be observed at various stages of the disease [42]. Thus, musculoskeletal discomfort rep-
resents a leading cause of disease-related disability in patients with COVID-19 infection.
Şahin et al. [39] have shown worsening of neck and back pain in patients with COVID-19
infection, which can persist even after infection. Moreover, it has been shown that the rate
of musculoskeletal-specific pain increased from 40.7% of patients before COVID-19 to 82.5%
during COVID-19, and it remained at 55.1% after COVID-19.

This systematic review and meta-analysis aimed to estimate the effect of the COVID-
19 pandemic on the intensity and prevalence of LBP in various populations. Indeed, the
COVID-19 pandemic itself has precipitated an unequaled global health crisis, becoming
an unprecedented worldwide health issue. The need to control the diffusion of SARS-
CoV-2 has forced national and international governments to implement socioeconomic
measures, including confinement, arrest of non-essential production activities, and financial
resources reallocation, as well to introduce new work modalities, such as remote working
and teleworking [43]. Furthermore, this has profoundly impacted the general population’s
social life and physical activity, with apparent consequences related to reduced exercise
and a prevalently sedentary lifestyle [44]. A recent cross-sectional study on university
students [45] has demonstrated that home confinement due to the COVID-19 pandemic
has significantly increased sitting time and a corresponding decrease in physical activity,
negatively impacting the quality of life and life satisfaction.

LBP is a multifactorial condition affecting almost every individual at least once in
a lifetime and presents a significant socioeconomic issue at both healthcare and work-
place levels [46]. Currently, multietiological features of LBP have been summarized by a
biopsychosocial model, in which biological factors (i.e., tissue damage and degeneration
due to aging, physical overload, obesity, etc. [47]) interplay with variegated psychological
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factors [48], including pain, catastrophizing, negative emotional responses, pain behaviors,
misperceptions about the relationship between pain, health, and work and societal obsta-
cles, loneliness, and social isolation [49]. The latter aspect may account for a substantial
part of such a condition, especially in young individuals unresponsive to conventional
treatments and with peculiar psychosocial traits [50]. Due to the reasons above, the COVID-
19 pandemic has exacerbated psychological distress in the general population. In a recent
systematic review and meta-analysis [51], the prevalence of anxiety and depression during
the pandemic was 33% and 30%, respectively, mainly affecting women, younger individ-
uals, and those with a lower socioeconomic status. Notably, these demographic factors
are also known to increase the risk of LBP and chronic pain in general [52–54]. A study
from Fallon et al. [55] found that people affected by chronic pain disorders perceived an
increased pain level during the lockdown in the United Kingdom. It has been described
that chronic pain syndromes may be exacerbated by social isolation. The COVID-19 pan-
demic may foster the impression of being ill and amplify bodily sensations’ perception,
particularly in vulnerable populations, thus impacting chronic pain experience [56]. More-
over, other aspects of the new routine imposed by the pandemic may further impact the
prevalence of LBP. The sedentary lifestyle and reduction of physical activity consequent to
social distancing, travel restrictions, closure of exercise facilities may provoke or worsen
LBP in different ways. It is widely accepted that LBP is more prevalent among office
workers. Indeed, recent studies have reported that sitting for periods longer than 7 h per
day significantly increases the risk of LBP (odds ratio: 1.89) [57], even if such an associ-
ation remains controversial according to other reports. Remote working has inevitably
incremented sitting hours. Furthermore, the absence of ergonomic facilities and dedicated
workplace settings may hinder the adoption of a healthy posture and favor the onset of
musculoskeletal disorders [58]. On the other hand, it is widely accepted that physical
inactivity is directly associated with an increased risk of LBP and worse psychological
health [59], hence promoting the vicious biopsychosocial circle.

A recent survey among workers was focused on occupational safety and health (OSH)
aspects of telework. This study demonstrated how telework is associated to several issues,
such as social isolation, difficult management of working schedules with consequences on
the psychosocial sphere, and a growing prevalence of musculoskeletal disorders, especially
backache and muscular pains in shoulders, neck, and upper limbs. Indeed, telework is
related to extended sitting postures without providing ergonomic implements. Therefore,
the development of a common and integrated approach is required to organize and manage
the aspects listed above. As the study suggests, working hours should be clarified, while
companies should focus attention on the psychosocial risks caused by teleworking and
on the design of ergonomic workstations. Therefore, it is crucial to develop strategies that
facilitate dialogue with workers and their needs [60].

The meta-analysis showed a statistically significant increase in LBP intensity and
prevalence comparing the pre-pandemic and the pandemic period (p = 0.0004 and p = 0.04,
respectively). However, both outcomes presented a high heterogeneity (I2 = 99% for
intensity and I2 = 90% for prevalence). Therefore, the results showed that lockdown
and isolation due to COVID-19 pandemic increased pain intensity in a population of
patients suffering from chronic LBP and determined a higher LBP prevalence in a non-
specific adult population. However, more studies with less heterogeneity are needed to
ensure greater statistical weight. A pre-post study by Licciardone et al. [33] in a sample
of 476 participants who suffered from chronic LBP proved a significant reduction of the
use of non-steroidal anti-inflammatory drugs (NSAIDs) for LBP during the pandemic
(p = 0.045). In contrast, opioid use remained unchanged (p > 0.99). Moreover, during the
lockdown, participants presented a not clinically relevant improvement in LBP intensity
(mean improvement = 0.19). Bailly et al. [34] in their cross-sectional, multicenter study
enrolled 360 participants suffering from chronic LBP. They demonstrated that LBP worsened
in 41.1% of patients and VAS score increased from 49.5 ± 21.6 in the pre-pandemic period
to 53.5 ± 22.4 during the pandemic (p < 0.001). On the other hand, in a prospective study
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conducted by Amelot et al. [35] involving 50 patients who suffered from chronic LBP, it was
shown that during lockdown pain intensity improved in 36% of patients, while worsening
in 28% of patients. Furthermore, the consumption of analgesics increased for 50% of
patients, while it decreased for 30% of patients. In their prospective and cross-sectional
study, Şan et al. [36] enrolled 145 patients who underwent spine surgery in the previous year.
They showed a significant increase in the mean VAS score during the COVID-19 pandemic
due to the social isolation from 4.10 ± 0.15 in the pre-pandemic period to 6.39 ± 0.30 during
the pandemic (p = 0.000). Moreover, they demonstrated a significant increase in analgesic
use, which ranged from 2.96 ± 0.33 drugs per week used in the pre-pandemic period to
5.37 ± 0.48 during the pandemic (p = 0.000). In their study, Abbas et al. [37] assessed LBP
prevalence among 164 physiotherapy students during the COVID-19 pandemic. They did
not show significant differences in LBP prevalence between the lockdown period and the
12 months. Šagát et al. [38] evaluated the effect of COVID-19 quarantine on LBP intensity
and prevalence with a cross-sectional study in 463 adults residing in Riyadh. They showed
that the low back was also the most painful musculoskeletal area and that LBP prevalence
increased from 38.8% to 43.8% from before to during the lockdown. Finally, a pre-post
study by Licciardone et al. [40] showed no significant differences in the use of NSAIDs or
opioids for chronic LBP during the quarantine among 528 participants. Furthermore, they
proved that the mean change of NRS from before to after the lockdown was −0.08 (95% CI,
0.21 to 0.06). The overall quality of the included studies was sufficient, presenting all a low
or moderate risk of bias.

One of the main limitations of the study was related to the presence of observer-
reported or self-reported tools for the assessment of outcomes in all included articles,
which may be a significant source of bias. Another limitation regards the paucity of the
studies and depends on the recent capacity to analyze the relationship between COVID-19
lockdown and LBP. Moreover, the reported data are very heterogeneous in the assessment
of the different outcomes. The baseline characteristic of the sample in the studies was
represented by both patients suffering from chronic LBP and patients who developed LBP
symptoms during the lockdown. Instead, the mean age of the participants was similar
within all the studies, except for one study [37] that enrolled young physiotherapy students.
Moreover, the studies presented a mild to moderate predominance of female sex among
the participants.

5. Conclusions

In this systematic review and metanalysis, we have reported a significant increase in
LBP prevalence and intensity during the COVID-19 pandemic compared to the prepan-
demic period. This may be explained by the reduced rate of physical activity and the
prolonged sitting time without appropriate ergonomic supports during remote working.
In addition, psychological implications of social isolation, including loneliness, pain catas-
trophizing, somatization, and the incremented risk of anxiety and depression, may further
boost such a condition. Therefore, workplace interventions in the “home office” setting as
well as psychological support for individuals affected by LBP are strongly advised as long
as the COVID-19 pandemic persists.
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39. Şahin, T.; Ayyildiz, A.; Gencer-Atalay, K.; Akgün, C.; Özdemir, H.M.; Kuran, B. Pain Symptoms in COVID-19. Am. J. Phys. Med.
Rehabil. 2021, 100, 307–312. [CrossRef]

40. Licciardone, J.C. Demographic Characteristics Associated With Utilization of Noninvasive Treatments for Chronic Low Back Pain
and Related Clinical Outcomes During the COVID-19 Pandemic in the United States. J. Am. Board Fam. Med. 2021, 34, S77–S84.
[CrossRef]

41. Ge, H.; Wang, X.; Yuan, X.; Xiao, G.; Wang, C.; Deng, T.; Yuan, Q.; Xiao, X. The Epidemiology and Clinical Information about
COVID-19. Eur. J. Clin. Microbiol. Infect. Dis. 2020, 39, 1011–1019. [CrossRef]

42. Tang, D.; Comish, P.; Kang, R. The Hallmarks of COVID-19 Disease. PLoS Pathog. 2020, 16, e1008536. [CrossRef] [PubMed]
43. Ambrosio, L.; Vadalà, G.; Russo, F.; Papalia, R.; Denaro, V. The Role of the Orthopaedic Surgeon in the COVID-19 Era: Cautions

and Perspectives. J. Exp. Orthop. 2020, 7, 35. [CrossRef] [PubMed]
44. Zheng, C.; Huang, W.Y.; Sheridan, S.; Sit, C.H.-P.; Chen, X.-K.; Wong, S.H.-S. COVID-19 Pandemic Brings a Sedentary Lifestyle in

Young Adults: A Cross-Sectional and Longitudinal Study. Int. J. Environ. Res. Public Health 2020, 17, 6035. [CrossRef] [PubMed]
45. Hermassi, S.; Hayes, L.D.; Salman, A.; Sanal-Hayes, N.E.M.; Abassi, E.; Al-Kuwari, L.; Aldous, N.; Musa, N.; Alyafei, A.;

Bouhafs, E.G.; et al. Physical Activity, Sedentary Behavior, and Satisfaction With Life of University Students in Qatar: Changes
During Confinement Due to the COVID-19 Pandemic. Front. Psychol. 2021, 12, 704562. [CrossRef]

46. Russo, F.; De Salvatore, S.; Ambrosio, L.; Vadalà, G.; Fontana, L.; Papalia, R.; Rantanen, J.; Iavicoli, S.; Denaro, V. Does Workers’
Compensation Status Affect Outcomes after Lumbar Spine Surgery? A Systematic Review and Meta-Analysis. Int. J. Environ. Res.
Public Health 2021, 18, 6165. [CrossRef]

47. Russo, F.; Ambrosio, L.; Ngo, K.; Vadalà, G.; Denaro, V.; Fan, Y.; Sowa, G.; Kang, J.D.; Vo, N. The Role of Type I Diabetes in
Intervertebral Disc Degeneration. Spine 2019, 44, 1177–1185. [CrossRef]

48. Petrucci, G.; Papalia, G.F.; Russo, F.; Vadalà, G.; Piredda, M.; De Marinis, M.G.; Papalia, R.; Denaro, V. Psychological Approaches
for the Integrative Care of Chronic Low Back Pain: A Systematic Review and Metanalysis. Int. J. Environ. Res. Public Health 2021,
19, 60. [CrossRef]

49. Vlaeyen, J.W.S.; Maher, C.G.; Wiech, K.; Van Zundert, J.; Meloto, C.B.; Diatchenko, L.; Battié, M.C.; Goossens, M.; Koes, B.; Linton,
S.J. Low Back Pain. Nat. Rev. Dis. Primer 2018, 4, 52. [CrossRef]

http://doi.org/10.1097/XEB.0000000000000054
http://doi.org/10.3390/ijerph18136718
http://www.ncbi.nlm.nih.gov/pubmed/34206426
http://doi.org/10.1016/j.auec.2021.07.001
http://doi.org/10.1007/s11845-020-02433-x
http://doi.org/10.1007/s00586-021-06940-y
http://doi.org/10.1038/s41598-021-97136-3
http://doi.org/10.1093/pm/pnab179
http://www.ncbi.nlm.nih.gov/pubmed/34181008
http://doi.org/10.3390/healthcare8040381
http://www.ncbi.nlm.nih.gov/pubmed/33019676
http://doi.org/10.1515/jom-2020-0334
http://www.ncbi.nlm.nih.gov/pubmed/33770828
http://doi.org/10.1007/s00586-021-07007-8
http://www.ncbi.nlm.nih.gov/pubmed/34605990
http://doi.org/10.1007/s00586-021-07049-y
http://www.ncbi.nlm.nih.gov/pubmed/34729679
http://doi.org/10.36076/ppj.2021.24.319
http://doi.org/10.1080/07448481.2021.1953505
http://doi.org/10.3390/ijerph17197302
http://doi.org/10.1097/PHM.0000000000001699
http://doi.org/10.3122/jabfm.2021.S1.200352
http://doi.org/10.1007/s10096-020-03874-z
http://doi.org/10.1371/journal.ppat.1008536
http://www.ncbi.nlm.nih.gov/pubmed/32442210
http://doi.org/10.1186/s40634-020-00255-5
http://www.ncbi.nlm.nih.gov/pubmed/32458150
http://doi.org/10.3390/ijerph17176035
http://www.ncbi.nlm.nih.gov/pubmed/32825092
http://doi.org/10.3389/fpsyg.2021.704562
http://doi.org/10.3390/ijerph18116165
http://doi.org/10.1097/BRS.0000000000003054
http://doi.org/10.3390/ijerph19010060
http://doi.org/10.1038/s41572-018-0052-1


Int. J. Environ. Res. Public Health 2022, 19, 4599 11 of 11

50. Marshall, P.W.M.; Schabrun, S.; Knox, M.F. Physical Activity and the Mediating Effect of Fear, Depression, Anxiety, and
Catastrophizing on Pain Related Disability in People with Chronic Low Back Pain. PLoS ONE 2017, 12, e0180788. [CrossRef]

51. Wang, Y.; Kala, M.P.; Jafar, T.H. Factors Associated with Psychological Distress during the Coronavirus Disease 2019 (COVID-19)
Pandemic on the Predominantly General Population: A Systematic Review and Meta-Analysis. PLoS ONE 2020, 15, e0244630.
[CrossRef] [PubMed]

52. Linton, S.J. A Review of Psychological Risk Factors in Back and Neck Pain. Spine 2000, 25, 1148–1156. [CrossRef] [PubMed]
53. Rainville, J.; Sobel, J.B.; Hartigan, C.; Wright, A. The Effect of Compensation Involvement on the Reporting of Pain and Disability

by Patients Referred for Rehabilitation of Chronic Low Back Pain. Spine 1997, 22, 2016–2024. [CrossRef]
54. Volinn, E.; Van Koevering, D.; Loeser, J.D. Back Sprain in Industry: The Role of Socioeconomic Factors in Chronicity. Spine 1991,

16, 542–548. [CrossRef] [PubMed]
55. Fallon, N.; Brown, C.; Twiddy, H.; Brian, E.; Frank, B.; Nurmikko, T.; Stancak, A. Adverse Effects of COVID-19-Related Lockdown

on Pain, Physical Activity and Psychological Well-Being in People with Chronic Pain. Br. J. Pain 2021, 15, 357–368. [CrossRef]
[PubMed]

56. Asmundson, G.J.G.; Taylor, S. How Health Anxiety Influences Responses to Viral Outbreaks like COVID-19: What All Decision-
Makers, Health Authorities, and Health Care Professionals Need to Know. J. Anxiety Disord. 2020, 71, 102211. [CrossRef]
[PubMed]

57. Bontrup, C.; Taylor, W.R.; Fliesser, M.; Visscher, R.; Green, T.; Wippert, P.-M.; Zemp, R. Low Back Pain and Its Relationship with
Sitting Behaviour among Sedentary Office Workers. Appl. Ergon. 2019, 81, 102894. [CrossRef]

58. Moretti, A.; Menna, F.; Aulicino, M.; Paoletta, M.; Liguori, S.; Iolascon, G. Characterization of Home Working Population during
COVID-19 Emergency: A Cross-Sectional Analysis. Int. J. Environ. Res. Public Health 2020, 17, 6284. [CrossRef]

59. Alzahrani, H.; Mackey, M.; Stamatakis, E.; Zadro, J.R.; Shirley, D. The Association between Physical Activity and Low Back Pain:
A Systematic Review and Meta-Analysis of Observational Studies. Sci. Rep. 2019, 9, 8244. [CrossRef]

60. European Agency for Safety and Health at Work; IKEI; Panteia. Work-Related Musculoskeletal Disorders: Prevalence, Costs and
Demographics in the EU; Publications Office: Luxembourg, 2019.

http://doi.org/10.1371/journal.pone.0180788
http://doi.org/10.1371/journal.pone.0244630
http://www.ncbi.nlm.nih.gov/pubmed/33370404
http://doi.org/10.1097/00007632-200005010-00017
http://www.ncbi.nlm.nih.gov/pubmed/10788861
http://doi.org/10.1097/00007632-199709010-00016
http://doi.org/10.1097/00007632-199105000-00010
http://www.ncbi.nlm.nih.gov/pubmed/2052997
http://doi.org/10.1177/2049463720973703
http://www.ncbi.nlm.nih.gov/pubmed/34377461
http://doi.org/10.1016/j.janxdis.2020.102211
http://www.ncbi.nlm.nih.gov/pubmed/32179380
http://doi.org/10.1016/j.apergo.2019.102894
http://doi.org/10.3390/ijerph17176284
http://doi.org/10.1038/s41598-019-44664-8

	Introduction 
	Materials and Methods 
	Information Sources and Search 
	Inclusion Criteria 
	Data Collection, Analysis, and Outcomes 
	Risk of Bias Assessment 
	Statistical Analysis 

	Results 
	Literature Search 
	Demographic Data 
	Methodological Evaluation 
	Effect of Intervention 
	Low Back Pain Intensity 
	LBP Prevalence 


	Discussion 
	Conclusions 
	References

