
Submit Manuscript | http://medcraveonline.com

Introduction
Physical exercise (PA) is globally acknowledged as a key 

strategy in the treatment management of acute and chronic low 
back pain (CLBP).1–5 Among the main recommendations of LBP 
management include staying active, early and consistent treatment, 
and discouragement of bed snooze.6–9 Somehow, it is highly 
challenging to effectively manage LBP and prevent pain reoccurrence 
and chronicity.10,11 Thus, there has been increasing works on the 
creating of techniques in of averting the adverse impacts of CLBP.12 
PA’s prospective role in CLBP prevention has been recommended.13 
As recently found, staying active appears to be a primary component 
of active self-management in those with CLBP.14 As a management 
technique for acute and chronic LBP populations, graded activity 
programmes have been conducted.15–18 However, within free living, 
the activity amounts have not been assessed. Thus, determining the 
romantic relationship between any activity switch and LBP recovery 
measures is impossible.

In general, the LBP patients’ proposed effect of pain on activity 
levels hinges on LBP’s deconditioning model19 which is backed by 
evidence of many changes in terms of: physical fitness20 physical 
working21 neuromuscular adjustments 22 psychological outcomes23 
reductions in changes within the patterns16 and LBP patients’ activity 
amounts.24 The proof for deconditioning due to LBP has been 
challenged.25 Further, some researches indicated no difference in 
any of the fitness levels20,26 or the levels of activity demonstrated by 
these patients as opposed to the healthy control group.27 Nonetheless, 
the notion of whether the activity levels of LBP patients are linked 
with LBP outcomes is not much understood. In relation to this, there 

appears a dose-response relationship between PA in the primary 
and supplementary prevention and management of many chronic 
diseases.28 However, the part of activity in LBP individuals is yet to 
be ascertained. For LBP patients, the level of activity will not seem 
to be a significant prognosis predictor.10,29 Albeit the existence of 
budding studies, no specific examination like a potential prognostic 
factor was included in them. Thus, this systematic assessment will 
primarily delve into the relationship among PA levels in LBP patients 
and applicable outcome measures which comprise measures of LBP 
linked disability and pain. This paper will also ascertain if certain 
activity amounts and/or types of actions have direct linkage with LBP 
outcome measures.

Methods
This paper comprises a systematic review of NSLBP observational 

research examining the relationships among PA levels and LBP 
outcome measures. Notably, in finding the predictive relationships, 
longitudinal analyses in a randomised control trial style are desirable 
30,31 but a cross-sectional design is also suitable for this exploratory 
relationships analysis between activity and LBP.

The fitting studies for this review were independently searched 
by three reviewers. For this purpose, a number of databases were 
used including AMED, Biomed, OVID, CINAHL, Embase, Medline, 
Google scholar PubMed National Library of Medicine as well as 
Proquest (1990 to January 2017). During the search process, the texts 
and keywords used include: activity level, activities of daily living, 
activity questionnaire, activity diary, energy expenditure, physical 
activities, disuse and LBP. The study search was limited to works 
published in English language.
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Abstract

Clinical procedures encourage exercises and activities for Non-specific Low Back 
Pain (NSLBP). However, the relationship between the levels of physical exercise and 
their results is still unclear. Therefore, this review explains the relationships between 
the level of free living activity following Low Back Pain (LBP) and the levels of pain. 
It also describes impairment in patients with NSLBP. The paper used AMED, OVID, 
Biomed, CINAHL, Medline, Embase, Google scholar PubMed-National Library of 
Medicine, Proquest Directories, and manual reference lists searches to locate relevant 
literature. Only studies that examined statistical relationship between activities of free 
living Physical Activity (PA) in subjects with LBP and LBP outcome procedures were 
included in this review. Altogether, twelve studies, consisting of seven cohorts and 
five cross-sectional studies were included in this review. Out of the twelve studies, 
only one showed statistically significant relationship between increased leisure 
time activity and improved LBP outcomes. Another study reported reduced levels 
of sporting activity to be linked with higher levels of discomfort and disability. The 
rest (n=10) demonstrated no connection between activity levels and pain. The studies 
also demonstrated that NSLBP patient’s activity levels are neither connected with 
nor predictive of the pain levels. This paper recommends prospective research to 
thoroughly determine the relationships between PA, LBP and activity levels. 
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Inclusion criteria

This review generally comprises studies on LBP. However, some 
LBP related studies were not included. The excluded LBP studies 
include research which specifically assessed the workout therapy for 
LBP but did not address free living activity. The dimension of free 
living activity refers to a method of measuring activity performed daily 
such as activities of work, leisure and sports.32 Other excluded studies 
are those that only addressed activity restriction or discomfort with 
activity, which scored activities with which the patient find difficult 
as opposed to with their specified actual level or the PA type. Further, 
psychosocial elements such as fear avoidance, work satisfaction and 
reconnaissance of control were not regarded as LBP’s key outcome 
measures.

Data extraction

Data extraction was performed by 3 reviewers independently 
and differences that occurred were solved via consensus through 
meeting with a third reviewer. Standard data extraction sheet was 
used in info extraction and tabulation. The included data are: research 
design, amount of participants, type of control group (if applicable), 
demographic characteristics (gender, age group and LBP type [acute, 
sub-acute and chronic]), received treatment (if applicable), PA 
measurement particulars, lifetime PA measurement, follow-up timing 

and duration, utilised end result measures which include methods and 
standard deviations, regret rates, as well as the statistical romantic 
relationship between PA and LBP outcome measure.

Results
Study selection

A total of 78 studies assessed PA in LBP population, but 66 of these 
studies were excluded. The reasons for exclusion include: post-lumbar 
surgery, inexistence of direct comparison of PA with an LBP outcome 
solution, measurement of only night-time activity, retrospective PA 
assessment, low back pain combined with other pains, and unclear 
free living PA assessment method.33

Study characteristics

A total of 12 articles measured PA within adult NSLBP population 
and the relationship with substantial LBP outcome measure was 
measured. Here, there are seven cohort researches (refer Table 1) 
and five cross-sectional studies (refer Table 2). A number of studies 
employed randomised controlled trials in assessing the effectiveness 
of many future interventions.4,33–35 Still, these works also looked into 
the relationship between activity and LBP within a longitudinal cohort 
design in the assessment of the relationship of activity towards the 
outcome measure.

Table 1 Characteristics and results of cohort studies

Author Subjects Classification of physical activity Main result

Bousema et al.39 124 sub-acute LBP patients18-60 
years (106 Completed study)

Total sum of RT3 counts/day (PAL)
No difference in PAL change (PAL-1-PAL-0) in 
recovered and non-recovered Participants (F=0.31, 
p=0.58)

Hurwitz et al.34 610 non-specific LBP 
patients18–70 years

Activity categorised as weekly MET 
values 0,0.1–10.49,10.5–25.9, C 26

Recreational PA inversely linked with NRS (p\0.05) and 
RMDQ (p\0.05)

Mortimer et al.37 459 non-specific LBP 
patients20–59 years

Low exercise/ 2h/week at 4 MET 
Medium exercise or less 3h/week at 4 
higherMET High exercise1h/week at5 
MET or higher

No significant relationship between PA and change in 
pain from baseline to 5-year follow-up (p=0.14), and 
between PA and change in disability from baseline to 
5-year follow-up

Oleske et al.38 352 autoworkers diagnosed with 
work-related non-specific LBP Y/N

PA (outside work) was not significant predictor of LBP 
recurrence (p=0.064)

Leonhardt et al.35
1,211(follow-up) 1,378 patients 
with non- specific LBP (18–65 
years)

Total MET hours/week
No influence of the total EE after 6months on pain 
chronification (no p value reported)

Kuukkanen et al.33
57 CLBP patients (disabling pain 
over 3 years); 22–50; 47 at 5 years 
(follow-up)

The sum and the highest MET values
No significant correlation between the Borg CR-10, 
the ODI and PA at 3, 6, 12 months and 5 years. (no P 
value reported)

Jacob et al. 40 555 non-specific LBP patients 
22–70 years 367 (66%) follow-ups

BPAQ score classification broken 
down into occupational, sports and 
leisure time activity score

PA was not an independent Predictor of RMDQ, SFI or 
SBI at 2 or 12 months (no P value reported)

Table 2 Characteristics and results of cross-sectional studies

Author Subjects Classification of physical activity Main result

Verbunt et al.43 18–60 years 13 CLBP 
patients 13 control patients

PAL=ADMR/RMR\1.60, low 1.60\PAL 
\1.85, Moderate 1.85, high

Correlation of PA (Tracmor) and RMDQ: (r=0.10, p=0.76).
Correlation of PAL and RMDQ:( r=-0.06, p=0.74)

Verbunt et al.44 123 sub-acute LBP patients 
18–60 years RT3 counts per day (LBP PAL) PAL versus QBPDS PAL did not contribute to the explanation 

of disability. (p=-0.16)
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Author Subjects Classification of physical activity Main result

Cunha et al.45 51 non-specific LBP patients 
26-65 years of age Scale rating (0–8) Correlation of PA with RMDQ ( r=-0.04)

Johansson et al.42
72 participants 18–65 
years) At least 4 weeks of 
LBP

Scale:18 items on activities 
performance (0=never to 6=very 
often)

No significant relationship between PA and RMDQ.Low 
negative correlation of RM-SW with general activity (r=0.27, 
p\0.05)

Jacob et al.41 555 non-specific LBP 
patients 22–70 years

BPAQ score classification into N/A 
occupational, sports and leisure time 
activity score

Significan relationship between SAI and (Beta,95% CI) RMDQ 
(- 0.09, -0.1 to -0.02) SFI (- 0.08, -0.14 to - 0.02) SBI (-0.06, 
-0.1to - 0.005)

Table Continued....

Cohort studies

In this review, one article reported a significant relationship 
between activity and LBP. Here, recreational activity which 
comprises amusement activities and combined sports appeared to be 
negatively linked with discomfort as well as disability at 1.5 years.34 
The likelihoods of obtaining a clinically meaningful impairment were 
30% less amongst participants in the upper two quartiles of the PA 
circulation as opposed to among sedentary individuals. The rest of 
the studies concluded no significant relationship between levels of 
activity and LBP impairment, pain or healthcare usage.

Types of participants

Almost all researches selected partakers within the working 
age population, that is, those aged between 18 and 65 years, whom 
were diagnosed with NSLBP with different symptom duration.35–38 
PA within exclusively sub-acute was explored in two studies.32 PA 
was also examined in CLBP populations.33 In general, the disability 
and discomfort in terms of levels at entry into the research were 
moderate.33,34,37–40 Conversely, more recent research concluded mixed 
levels of disability35 where most individuals from three organizations 
had a low disability ranking.

Activity measurement

The studies all used a range of PA measures including the Tracmor 
accelerometer, which involves counts/ min and DLW (PAL=ADMR/ 
RMR), RT3 tri axle accelerometer activity log BPAQ, self-reported PA 
rating with a scale range of 0–8, the general activity scale comprising 
self-reported questionnaire and BPAQ that is self-administered 
(here, only one employed an objective measure of PA39 whereas the 
rest examined PA with numerous types of recall questionnaires). 
Meanwhile, four studies utilised self-report questionnaires that 
classed numerous activities into metabolic equivalent of task (MET) 
energy levels,33–35,37 whereas one study employed a questionnaire 
that necessitates the participants’ response of ‘yes/no’ on their 
participation of exercise or activity outside work.38 Only Jacob et al.40 
used a validated LBP recall instrument41 at 1-year follow-up in an 
observational research36 while other PA recall questionnaires had not 
been tested in terms of reliability and validity in the context of LBP 
population.

Three studies employed the repeated measures design in examining 
the partnership between activity and LBP. Here, in studying the 
amount of leisure time (in hours) spent per week on strolling and on 
light, moderate and intense physical activity34 concluded a significant 
relationship among PA and LBP in at all four dimension points. 
Another study that also employed PA measures reported that women in 
the ‘medium’ exercise group reported the highest (66%) onset periods 
of acute/sub-acute NSLBP during the past 5 years, as opposed to those 

in the low and high workout groups for the same time duration.37 
However, the similar study by Jacob et al.40 concluded no predictive 
relationship between PA namely work, leisure and occupational score 
(using only one baseline measurement) and discomfort or disability, 
within the duration of one year.

Follow-up characteristics

The duration of 1 year was the minimum follow-up period. 
Meanwhile, the amount and scale of follow-up intervals are in the 
range between two measurements (at primary and at 1 year39) and five 
individual measurements in the period of 5 years.33 For the studies 
reviewed, the follow-up saw loss of individuals ranging from 42% for 
the duration of more than 5 years37 to 10% for the duration of above 
18 months.34 However, there were no report of follow-up loss in two 
studies, namely,34,38 while one did not take into account the possible 
impacts of follow-up loss.33

Confounding factors included in the relationship 
between and activity and LBP

Most potential works involved some prospective confounders 
within the multivariate analyses except for two that did not assess 
and make adjustment for such elements.33,37 Meanwhile, one study34 
attempted to discover significant relationship between activity and 
LBP in multivariate analyses. Here, a larger number and range of 
prospective confounders were included in terms of behavioural, 
psychosocial alongside other individual characteristics.

Cross-sectional studies

Of the five cross-sectional studies, only one concluded a significant 
relationship between PA and measures of LBP36 noting low sports 
activity index (SAI) scores which led to higher scores for nearly all 
measures of LBP.

Types of participants

All five cross-sectional studies reviewed used patients from the 
working age group, that is, the age range of 18-65, while their LBP 
ranged from sub-acute 42,43 to chronic44 However, two studies namely 
Jacobs et al.36 and Cunha et al.45 included patients with a range of LBP 
durations as well.

Quality wise, the studies significantly differ, and no study was 
particularly aimed at investigating the relationships between activity 
and LBP. The number of participants employed by the studies ranged 
from 13 to 555, and most employed small numbers of participants 
which may be linked to lack of observed relationships. Jacob et al.36 
was an exception, where a relationship between PA and low back pain 
outcomes was reported (n=550). 
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One study44 selected two types of participants: those with and those 
without LBP; their activity levels were then compared, while other 
studies were focusing on populations with LBP only. The studies all 
employed validated LBP disability measures and some studies also 
included measures of pain, depression and fear avoidance.

Activity measurement

Objective steps of PA were used in two studies28,46 while three 
works utilised the numerous kinds of PA recall questionnaires. 
Verbunt ainsiqu et al.44 employed the doubly labelled drinking 
water (DLW)46 while the Tracmor accelerometer47 is utilised in the 
sub-classification of activity levels into low, moderate and high. 
Furthermore, RT3 accelerometer alongside a task log and the Beacke 
physical exercise questionnaire (BPAQ) were employed by a study43 
that investigated the contribution of activity to the sub-acute LBP 
population. Meanwhile, self-reported activity scales were used in 
two studies45,42 for the assessment of free living activities. Somehow, 
none of these self-reporting instruments were validated for the 
measurement of activity of LBP masses. Also, there were little data in 
within the population of healthy individuals for comparative solution. 
The work by Jacob et al.36 used the BPAQ 48 as a validated instrument 
of PA in sub-classifying the work-related, sports and leisure activities 
of partakers.

Discussion
Little evidence has been found on the romantic relationship 

between free living PA and measures of impairment, pain or health 
utilization among NSLBP sufferers. In fact, only one cohort study 
documented a statistically significant relationship among activity and 
disability34 by which, decreased recreational activity levels were found 
to negatively linked with pain (p\0. 05) and LBP-related disability (p 
\ 0. 05). Further, one cross-sectional study36 mentioned lower amounts 
of self-reported sporting activity to be linked with greater discomfort 
and disability levels. The rest (10 studies) reported relationship 
between free living PA and LBP outcome measures, irrespective of 
whether the study was cross-sectional or longitudinal. Such outcomes 
point to the role played by activity among LBP patients. Since the 
cross-sectional design does not ascertain cause/effect associations 
between two factors31 prospective relationships between activity 
and outcome measures of LBP were mainly from the outcomes from 
prospective cohort studies. These observational studies are of value to 
health studies especially in the evaluation of prognostic or aetiological 
factors49,50 The outcomes currently obtained offer moderate proof 
(level II)49 that activity, or change in activity, among NSLBP sufferers 
is not predictive of or linked to LBP outcomes.

The standard of the observational studies was mixed, and there 
were numerous research design issues influencing the validity of the 
findings. A variety of PA measures had been used, most commonly 
recall forms, with the majority either untested or non-validated within 
LBP populations. Activity measures utilized by Leonhardt et al.35 

allowed for specific comparisons to non-LBP populations51 while 
the BPAQ40 lets comparison to both LBP and non-LBP populations.41 
The generic MET-based questionnaires have provided even more 
general comparison to activity levels in other populations even 
though different methods of calculation expose potential for bias or 
confounding. Validation and between research comparison of activity 
measurement equipment is important as it allows immediate and 
accurate comparisons of PA measurement and the analysis of change 
in activity.

Mixed standards were used by the observational studies. Also, 
many issues pertaining to research design were impacting the findings 
in terms of validity. Numerous measures of PA had been employed 
and most of them were in the form of recall. Further, most instruments 
used were either untested or non-validated in the context of LBP 
populations. Activity measures that Leonhardt et al.33 had used enabled 
certain comparisons to non-LBP populations.51 Meanwhile, the use 
of BPAQ40 allows researcher to compare both LBP and non-LBP 
populations.41 The utilisation of generic MET-based questionnaires 
allows researcher with even more general comparison to activity 
levels in other populations although different computation methods 
carry the risk of bias or confounding. It is also important to make 
validation and comparison between activity measurement equipment 
in order to produce instantaneous and precise comparisons of PA 
measurement and the analysis of change in activity.

It is possible that the usage of PA recall questionnaires impacted 
the obtained outcomes in terms of reliability and validity. The 
capacity in accurately assessing and determining change of activity 
over time differs between objective and the instruments of activity 
recall.51,52 It should be noted that the use self-report measures in some 
studies did not state to the participants that activities should only be 
documented following the recent LBP occurrence.33–35,38 Thus, it is 
possible that participants may also have reported activity levels that 
occurred before the LBP onset. If these are different in comparison 
to activity levels with LBP, the prospective effect of PA on recovery 
may be clouded.

Prospective confounders to the relationship between activity 
and disability were also discovered.11 Also, there appear factors 
that mediate between PA and disability.53,54 Several behavioural and 
psychosocial variables appear to be related to the multivariate models. 
Somehow, a research that comprehensively explores the potential 
mediating impacts of these variables on the linkage between activity 
and the LBP outcome is yet to be conducted. It is possible that the 
non-associations are impacted by other behavioural or psychosocial 
factors such as fear avoidance.55 Therefore, these factors may 
confound or moderate the relationship between PA and LBP.

The role of activity and exercise in LBP

It appears that staying active as addition to physiotherapy treatment 
generates desirable results to those with acute and those with persistent 
LBP.14,56 Somehow, there have been no studies that specifically 
measure PA in the population of LBP sufferers.14 The roles of PA in 
LBP problem has been studied57–60 but no definitive conclusions have 
been drawn. A short recall set of questions was used in a recent study 
to evaluate the retrospective romantic relationship between activity 
and LBP’s stage prevalence. Here, a U-shaped marriage in high and 
also in low amounts of activity causes the likelihood of a retrospective 
report of LBP chronicity to increase especially among women.3,4,39 
One study (longitudinal) specifically classed activities into low, 
moderate and high amounts at baseline and employed the self-report 
measures to investigate romance with LBP outcomes.37 At five years, 
no significant relationship was found between the documented activity 
levels in baseline and change in discomfort and disability. There was 
no study that particularly determined if repair of a judicious activity 
level during LBP episode (compared low or large activity levels) is 
linked to the outcomes. More longitudinal studies should be carried 
out on prospective U-shaped effects on insufficient or excessive 
activity amounts. In LBP management, exercise generally leads 
to positive outcomes.61–63 Still, this paper pioneers the assessment 
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of the relationship between the activity levels of LBP patients with 
specified degree of disability and pain, and recovery. As activity in 
LBP management is important, this review demonstrates the dearth of 
works in this domain. There is also insufficient evidence of a positive 
role of activity in this population (LBP sufferers).64–68

Conclusion
This paper systematically reviewed the relationship between 

free living physical activity among NSLBP sufferers and outcomes, 
recovery and reoccurrence. The outcomes indicate no support toward 
the relationship between activity and NSLBP outcome measures. 
Somehow, detrimental effects from involving in higher levels of 
activity among LBP patients were also not found. As increase in 
activity is found to benefit one’s health, LBP patients are advised 
to start, maintain and increase (where applicable) their physical 
activities as part of their daily routine. The outcomes also call for the 
need for further works for the evaluation and clarification of PA part 
for NSLBP patients with respect to the outcome and prognosis. 
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