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Abstract Introduction Low back pain (LBP) is one of the

most costly conditions to manage in occupational health.

Individuals with chronic or recurring LBP experience dif-

ficulties returning to work due to disability. Given the

personal and financial cost of LBP, there is a need for

effective interventions aimed at preventing LBP in the

workplace. The aim of this systematic review was to

examine the effectiveness of exercises in decreasing LBP

incidence, LBP intensity and the impact of LBP and dis-

ability. Methods A comprehensive literature search of

controlled trials published between 1978 and 2007 was

conducted and a total of 15 studies were subsequently

reviewed and analyzed. Results There was strong evidence

that exercise was effective in reducing the severity and

activity interference from LBP. However, due to the poor

methodological quality of studies and conflicting results,

there was only limited evidence supporting the use of

exercise to prevent LBP episodes in the workplace. Other

methodological limitations such as differing combinations

of exercise, study populations, participant presentation,

workloads and outcome measures; levels of exercise

adherence and a lack of reporting on effect sizes, adverse

effects, and types of sub-groups, make it difficult to draw

definitive conclusions on the efficacy of workplace exer-

cise in preventing LBP. Conclusions Only two out of the 15

studies reviewed were high in methodological quality and

showed significant reductions in LBP intensity with exer-

cise. Future research is needed to clarify which exercises

are effective and the dose-response relationships regarding

exercise and outcomes.
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Introduction

Low back pain (LBP) is a major occupational health issue,

and lower back injuries are one of the most costly condi-

tions in musculoskeletal health care. The lifetime

prevalence of LBP has been estimated to be approximately

60–90% [1, 2] and is commonly considered to be a bio-

psychosocial phenomenon [3, 4]. It has been estimated that

approximately 90% of workers return to work within

2 months of a LBP episode [2]. However, there is evidence

that long-term disability risk increases substantially with

diminishing likelihood of returning to work as the duration

of symptoms increase [5]. Preventing new episodes or

recurrences of LBP and also predicting workers who

develop chronic LBP seems to be a logical approach to

potentially reducing the impact of long-term disability.

Prior to determining factors that need to be considered

in any LBP prevention program, possible etiological fac-

tors should be identified [6]. In the workplace, the physical

work environment (e.g., physical demands, mechanical

loading, pace of work, ergonomics), organizational factors

(e.g., support, lack of control), social contexts (e.g.,
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physical activities, cultural values) and individual factors

(e.g., age, gender, body mass index, smoking, genetics)

may all play a role in the first episode and recurrence of

LBP [7–9]. Psychosocial factors have been identified to be

important in the progression of chronic LBP [10] although

their specific role in the cause, and recurrence, of LBP at

work is still unclear [8, 11, 12].

With respect to LBP, there is strong evidence that

multidisciplinary interventions improve function, moderate

evidence for the reduction of pain, and contradictory evi-

dence with regards to vocational outcomes [13]. Exercise

usually forms a part of multidisciplinary interventions and

holds promise in LBP management. A summary of the

European guidelines for prevention of LBP concurred that

physical activity and exercise was recommended for

workers [14]. Clinic-based functional exercise intervention

and prevention programs have been recommended as an

effective means of improving outcomes in LBP [15, 16].

Further, previous systematic reviews and meta-analyses

have found that functional improvement [17–19] and

reduced sick leave [16] can be achieved with exercise

therapy in workers with LBP. Decreased adherence will

most likely decrease the possibility of successful LBP

outcomes [20]. Prescribing exercise to workers at their

place of employment may improve matters such as

adherence to an exercise program.

There is a clear lack of consensus on the type of

exercise to prescribe when attempting to prevent LBP.

For example, there has been limited evidence for the

effectiveness of treatment approaches such as general

exercise (muscle strengthening, flexibility training or

cardiovascular endurance) [19, 21] and specific exercise

(stabilization exercise) [22] as outlined in previous sys-

tematic reviews on LBP. Approaches to preventing LBP

have also been examined in a sporting context. Exercise

programs to improve core stability [23] and function of

the deep stabilizers [24, 25] have been utilized with

mixed success. However, a recent study [26] using an

individualized specific exercise approach [27] as part of a

multi-dimensional strategy was found to be effective in

the prevention of LBP recurrence.

The aim of this systematic review was to examine the

effectiveness of exercise programs conducted in the

workplace (as a single modality or as part of a multifaceted

approach) in decreasing LBP incidence, LBP intensity and

the impact of LBP and disability.

Methods

This systematic review followed the methodological

guidelines for systematic reviews from the Cochrane col-

laboration back review group [28, 29] and selected results-

related items from the consolidated standards of reporting

trials (CONSORT) statement [30, 31]. The extra items

from the CONSORT statement in addition to the Cochrane

framework were included as classification of LBP patients

into homogenous sub-groups is known to be an important

issue in the LBP literature [32, 33] and as the reporting of

adverse effects [33] and effect sizes are also important

considerations.

A search for relevant studies was performed using a

number of electronic databases. Specifically, a computer-

aided literature search using MEDLINE (1950 to 6 August

2007), CINAHL (1982 to July Week 4 2007), AMED

(1985 to July 2007) and SPORTDiscus (1830 to May 2007)

was conducted. OVID was used to search these databases.

Searches were also undertaken on the Cochrane central

register of controlled trials (1898 to July 2007) and PEDro

(1929 to August 2007). The key terms used for the searches

were: back pain, backache, back injury, spinal pain, exer-

cise, stabilization, strengthening, stretching, flexibility,

prevention, work, workplace, occupational and industrial

(with various typographical modifications). Studies were

limited to those published in English in peer-reviewed

journals and available through the relevant institutional

libraries.

Selection Criteria

From the above search strategy a total of 267 articles

were identified. Abstracts from these studies were then

screened for potential eligibility by the principal author

(JB), and both authors examined the queries regarding

doubtful papers. Conference abstracts and unpublished

material were not considered for further analysis. Con-

sistent with the scope of this review, controlled trials

published in English involving exercise as an intervention

to prevent first episode LBP, or to treat current back pain,

or to prevent the recurrence of LBP, during work time or

within the workplace were identified according to the

abovementioned criteria. Studies including workers as

well as non-workers were excluded if the worker cohort

was not analyzed and reported separately. There was no

restriction on the history of LBP and back injury, i.e., the

scope of the search included the treatment of LBP (sub-

jects who at the time of the study had LBP and the

intervention implemented was intended to treat the

problem), the prevention of LBP recurrence (subjects who

had a history of LBP and the intervention was designed to

prevent future episodes) and the prevention of LBP

(subjects who have never had LBP and the intervention is

used to prevent first-episode LBP). Furthermore, to be

eligible, studies had to assess LBP and/or injury out-

comes. Other variables of interest included functional

status and time lost from work.
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Study Selection

Full copies of articles identified by the search, and con-

sidered to meet the inclusion criteria, were obtained for

data synthesis. Articles identified through the reference

lists of these articles and other bibliographic searches were

also considered for this component of the review. In studies

where the eligibility was unclear from the title and abstract,

the full text was obtained and the suitability of the article

was subsequently assessed. The authors selected the rep-

resentative paper, describing the full study (e.g., Hlobil

et al. [34]), rather than interim reports (e.g., Staal et al.

[35]) from multiple publications arising from single studies

in the analysis.

Of the 267 articles identified, 15 full text articles were

included for assessment in this review. The most common

reasons for exclusion were that interventions had not been

conducted during work time or within the workplace

(although work interventions conducted with home-based

exercise were included) and that outcome measures were

not predominantly relevant to LBP.

Assessment of Methodological Quality and Selected

Results-Related Items

The articles evaluated by the authors consisted of ten

randomized controlled trials (RCTs) and five non-ran-

domized controlled trials (NCTs). Blinding the reviewers

to the author and publication details was not possible as

one of the reviewers had conducted the search and study

selection. The two authors independently performed the

assessment of methodological quality (Cochrane back

review group) [28] and selected results-related items

(CONSORT statement items 17–19) [30, 31] (Table 1).

There were no disagreements between reviewers; however,

the authors would have sought to resolve this via a third

independent reviewer if necessary. These criteria were pilot

tested by the reviewers on a related, but ineligible paper.

For each of the 15 articles included in this review, each

of the criteria in Table 1 was scored as ‘‘yes’’ (1), ‘‘no’’ (0)

or ‘‘don’t know’’ (0). Studies were graded according to

quality assessment scores as high (fulfilling six or more of

the eleven criteria and having a low potential for bias) or

low (fulfilling less than six quality criteria and having a

high potential for bias) (Table 2). Scoring of selected

results-related criteria from CONSORT is shown in

Table 3.

Data Extraction and Analysis

Data pertaining to specific study characteristics were

extracted and the summary of these studies are shown in

Table 4. These characteristics were: setting and population

(incidence of LBP), LBP severity and disability, LBP

classification, interventions, compliance to exercise pro-

grams and training dose, outcomes and conclusions. A

qualitative evaluation of outcomes was completed based on

a rating system as recommended by the Cochrane back

review group [28]. This rating system is as follows:

• Strong evidence: consistent evidence in two or more

high quality RCTs

• Moderate evidence: consistent findings in multiple low

quality RCTs and/or NCTs and/or one high quality

RCT

• Limited evidence: one quality RCT and/or NCT

• Conflicting evidence: inconsistent findings among

multiple trials (RCTs and/or NCTs)

• No evidence from trials: no RCTs or NCTs

The outcome of the studies was considered consistent if

at least 75% of the trials reported statistically significant

results in the same direction.

Results

The occupational groups investigated in the studies

examined in this review included military staff [36, 37],

nursing staff and hospital employees [38–44], airline

workers [34], office workers [45], postal workers [46],

factory staff [47], railroad workers [48] and copper smelter

employees [49].

Examination of Primary Outcome Variables

Each of the primary outcome measures, namely the inci-

dence of LBP, the intensity of LBP and the impact of LBP

and disability are presented according to the methodolog-

ical quality and strength of evidence.

Of the studies examined in this review, four low quality

RCTs [41, 42, 47] and three NCTs [36, 39, 44, 49] reported

positive and significant effects of exercise on the incidence

of LBP. These studies were all characterized by poor ran-

domization, unconcealed treatment allocation and a lack of

blinding.

Two studies incorporated exercise interventions as part

of military training [36, 39]. In the former study, incidence

of injury was measured over the study period, and there

were low subject numbers (15 of 901 recruits) that reported

LBP. In the latter study, there was possible non-compliance

issues as 89% of subjects reported problems in adhering to

the exercises for a year. Instruction to exercise only seemed

to be a minor component of a multidimensional interven-

tion in a third study [49]. Examination of these three

studies revealed low methodological quality including

factors such as poor adherence and co-interventions which

10 J Occup Rehabil (2009) 19:8–24

123



made drawing firm conclusions of exercise effects difficult.

From the studies examined in this review, there is limited

evidence for the overall effectiveness of exercise for the

prevention of LBP incidence.

Six studies assessed intensity of LBP. Of these studies,

two high quality RCTs [45, 48] and one low quality RCT

[42] reported significant improvements in LBP intensity. In

all three studies, exercise interventions were

unidimensional. Two studies found positive results after

establishing exercise programs during working hours [42,

45]. From this analysis there is strong evidence that exer-

cise reduces the intensity of LBP.

The impact of LBP and disability were reported in

studies with sick leave, activity interference and cost of

LBP as outcomes. Four studies showed an effect of exer-

cise on sick leave due to LBP as outcome measures, with

Table 1 Methodological quality criteria as outlined by the Cochrane back review group (A–K) [28] and selected results-related items from the

CONSORT group (17–19) [30, 31]

Criteria Operationalization

A. Was the method of randomization adequate? A random (unpredictable) assignment sequence. Examples of

adequate methods are computer generated random number table

and use of sealed opaque envelopes. Methods of allocation using

date of birth, date of admission, hospital numbers, or alternation

should not be regarded as appropriate

B. Was the treatment allocation concealed? Assignment generated by an independent person not responsible for

determining the eligibility of the workers. This person has no

information about the persons included in the trial and has no

influence on the assignment sequence or on the decision about

eligibility of the worker

C. Were the groups similar at baseline regarding the most prognostic

indicators?

In order to receive a ‘‘yes’’, groups have important to be similar at

baseline regarding demographic factors, duration and severity of

complaints, percentage of workers with neurologic symptoms, and

value of main outcome measure(s)

D. Was the patient/worker blinded for the intervention? The reviewer determines if enough information about the blinding is

given in order to score a ‘‘yes’’

E. Was the care provider blinded for the intervention? The reviewer determines if enough information about the blinding is

given in order to score a ‘‘yes’’

F. Was the outcome assessor blinded for the intervention? The reviewer determines if enough information about the blinding is

given in order to score a ‘‘yes’’

G. Were co-interventions avoided or similar? Co-interventions should either be avoided in the trial design or similar

between the index and control groups

H. Was the compliance acceptable in all groups? The reviewer determines if the compliance to the interventions is

acceptable, based on the reported intensity, duration, number and

frequency of sessions for both the index intervention and control

intervention(s)

I. Was the drop-out rate described and acceptable? The number of participants who were included in the study but did not

complete the observation period or were not included in the

analysis must be described and reasons given. If the percentage of

withdrawals and drop-outs does not exceed 20% for immediate and

short-term follow-ups, 30% for intermediate and long-term follow-

ups and does not lead to substantial bias, a ‘‘yes’’ is scored

J. Was the timing of the outcome assessment in all groups similar? Timing of outcome assessment should be identical for all intervention

groups and for all important outcome assessments

K. Did the analysis include an intention-to-treat analysis? All randomized workers are reported/analyzed in the group they were

allocated to by randomization for the most important moments of

effect measurement (minus missing values) irrespective of non-

compliance and co-interventions

17. Outcomes and estimation (CONSORT item 17) For each primary and secondary outcome, a summary of results for

each group and the estimated effect size and its precision (e.g., 95%

confidence interval)

18. Ancillary analyses (CONSORT item 18) Address multiplicity by reporting any other analyses performed,

including subgroup analyses and adjusted analyses, indicating those

pre-specified and those exploratory

19. Adverse events (CONSORT item 19) All important adverse events or side effects in each intervention group

J Occup Rehabil (2009) 19:8–24 11
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two RCTs [42, 47] reporting significant effects. However,

both studies had methodological weaknesses. There was

limited evidence for a positive effect of exercise on sick

leave due to LBP. Three studies reported on activity

interference due to LBP, with two studies [44, 45] finding

significant improvements with exercise as a unidimen-

sional intervention. The third study [48] reported

significant improvements in self-estimated work ability.

There is strong evidence that exercise reduces activity

interference from LBP. No evidence was found for mea-

sures such as costs related to LBP.

Types of Exercise Programs

Eight studies [34, 38, 40, 41, 43–45, 47] described general

strength, stretching and/or cardiovascular exercises as dif-

fering exercise modalities utilized during the intervention

studies. Heterogeneity of these exercise interventions was

evidenced by the varied exercise duration (5–60 min),

frequency (six times per month to every work day) and

intensity (light to moderate). In two studies [46, 49],

exercise was a component of a multidimensional inter-

vention, and only instruction about exercise was given as a

minor part of predominantly ergonomic and educational

interventions. The follow up periods outlined in the studies

examined in this review ranged from 3 to 18 months.

The type, intensity and frequency of exercise varied in

all studies included in this review. In the articles reviewed,

it was found that compliance rates (when reported) were

approximately 76% (when considering attendance in all

sessions) [37, 38, 40, 44, 45], and approximately 51%

(when considering attendance of greater than 50% of ses-

sions) [43, 48]. There was a lack of consistency in defining

and reporting compliance and training compliance was not

reported in eight of the fifteen studies examined in this

review [34, 36, 39, 41, 42, 46, 47, 49].

Where possible, in studies that reported significant

reductions in LBP intensity and incidence, the training dose

(minutes per day) were calculated using the reported time

spent exercising. One high quality study [45] found that

5 min of light resistance training each working day was

effective. Training doses between 5 and 17 min per day

(mean = 10 min per day) were sufficient to produce sig-

nificant decreases in LBP intensity and incidence in seven

low quality studies [36, 39–42, 44, 47]. In exercise pro-

grams conducted during work time [42, 45, 47], an average

training dose of 6 min per working day resulted in signif-

icant improvements in primary outcome measures (i.e.,

incidence and intensity).

Results-Related Items

Effect size for between group differences was not directly

reported for primary outcomes variables in all the studies

reviewed. Where possible, Cohen’s d was calculated from

descriptive statistics reported in these papers (Table 4).

Previous studies have reported that with respect to back

pain, minimal clinically important change within groups on

the visual analogue scale (VAS) was 18–19 mm out of

100 mm [50] or 2 on a 10 point rating scale [51, 52].

Further, with respect to the Oswestry disability index

(ODI), 5.2 (out of 100%) related to a clinically important

change [53]. Clinically significant changes for levels of

pain (as measured by the VAS) were found in Suni et al.

[48] and Hlobil et al. [34]. None of the studies showed

clinically important changes for levels of disability (as

measured by the ODI).

Sub-group analyses were performed in six studies

examined in this review [34, 37, 39, 43, 46, 48]. There was

no consistency in the type of sub-groups analyzed in these

Table 2 Methodological quality of randomized controlled trials

(RCTs) and non-randomized controlled trials (NCTs) examining the

efficacy of exercise for the prevention of LBP, or the prevention of

LBP recurrence in the workplace

Authors/study

designs

A B C D E F G H I J K Total Quality

RCTs

Sjögren et al.

[45]

0 1 1 0 0 1 1 1 1 1 1 8 High

Suni et al. [48] 1 1 1 0 0 1 1 0 1 1 1 8 High

Hlobil et al.

[34]

1 0 1 1 0 1 1 0 1 1 1 8 High

Helmhout et al.

[37]

1 1 1 0 0 1 1 0 1 1 0 7 High

Larsen et al.

[39]

0 0 1 0 0 0 0 0 1 1 1 4 Low

Horneij et al.

[43]

0 0 1 0 0 0 1 1 0 1 0 4 Low

Daltroy et al.

[46]

0 0 0 0 0 0 0 1 1 1 0 3 Low

Gundewall

et al. [42]

0 0 1 0 0 0 0 0 1 1 0 3 Low

Kellett et al.

[47]

0 0 1 0 0 0 0 1 1 1 0 4 Low

Donchin et al.

[41]

0 0 0 0 0 0 0 0 0 1 0 1 Low

NCTs

Amako et al.

[36]

0 0 0 0 0 0 0 0 0 1 0 1 Low

Oldervoll et al.

[44]

0 0 1 0 0 0 1 1 0 1 0 4 Low

Shinozaki et al.

[49]

0 0 0 0 0 0 0 0 0 1 0 1 Low

Dehlin et al.

[38]

0 0 0 0 0 0 1 0 1 1 0 3 Low

Dehlin et al.

[40]

0 0 0 0 0 0 1 0 1 1 0 3 Low

12 J Occup Rehabil (2009) 19:8–24
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studies. It was not possible to perform sub-group analyses

based on clinically meaningful comparisons due to the

small number of studies per comparison and the lack of

reporting of effect sizes.

Despite the importance of reporting adverse effects

when providing preventative measures or treatment it was

interesting to note that only four studies made mention of

this [34, 45, 47, 48].

Discussion

Although the role of exercise interventions in preventing

LBP has yet to be proven [17–19, 54, 55], previous

guidelines pertaining to the prevention of LBP [14] have

recommended that exercise programs should be considered

for the prevention of LBP and its recurrence in the work-

place. These guidelines were based upon reviews [54–60]

and evidence generated from studies not limited to specific

workplace interventions [36, 39], but included hospital-

based and center-based approaches that measured LBP

outcomes [61–64]. Research has shown that following

work-related LBP, an individual’s beliefs about his or her

ability to return to work were the most predictive of

workers at risk of prolonged work restrictions and work-

related disability [65, 66]. Encouraging an early return to

normal activity and providing support in the workplace has

been shown to be beneficial in terms of costs [67] and

reducing lost time due to fear-avoidance beliefs [68].

Generally speaking, the methodological quality of

intervention studies involving exercise was low, with only

four of the 15 studies rating high on internal validity

according to the methodological guidelines for systematic

reviews [28]. This was also found in recent studies [34, 37,

45, 48] when an increasing amount of literature had been

put forward pertaining to methodological quality. One

factor that clearly contributed to the studies being consid-

ered as being of low methodological quality was the

absence of blinding in the research design (Criteria D–F,

Table 2). Blinding can be a logistical problem in exercise-

related trials. In all interventions examined in this review,

the care provider and the workers were not blinded to

treatments. Participant blinding is an important internal

validity criteria, as those in the exercise intervention

groups may have reported less pain and/or better function

because they were aware they were in the intervention

group. However, unless two exercise interventions are

being compared, it is not possible to blind study partici-

pants. Care-provider and assessor blinding is also

important in preventing bias in the results of controlled

trials. Other problems with methodology included: lack of

randomization, non-concealment of treatment allocations,

confounding co-interventions and a lack of intention-to-

treat analyses.

There were varying levels of effectiveness reported with

respect to exercise mode, duration, frequency and type. It

was interesting to note that effectiveness was shown in four

studies [36, 39, 42, 48] all of which implemented vastly

differing exercise regimes. Exercise interventions reported

in the studies reviewed included low and high intensity

resistance training, cardiovascular training, stretching,

calisthenics, general and individualized programs in addi-

tion to exercise being used as part of multidimensional

programs. The generalized programs comprised predeter-

mined sets of exercises which were carried out by all

participants in the intervention groups. Some studies,

however, gradually increased exercise intensity according

to subject performance levels [34, 37, 38, 42, 44, 45, 47].

Significant improvements in outcome measures were

reported with general exercise in four studies [41, 42, 44,

47]. The only exercise intervention that utilized individu-

ally designed training programs based on clinical

examinations, daily activities and goal setting [43] also

reported similar, but non significant improvements. In this

study, poor compliance with the home program may have

influenced results. The abovementioned studies were sim-

ilar in that the exercise sessions were of 20 min or more in

duration. Conversely, one high quality RCT [45] reported

significant reductions in LBP severity with high training

adherence (69%) to a low dose light resistance training

program (30% of 1RM, *5 min per working day).

Another recent study using regular, but short durations of

back strengthening exercises [69] found that specific back

exercises performed for 15 min, three times a week was

effective in reducing LBP.

Despite exercise being widely utilized in the workplace

as a modality to prevent LBP, there is a paucity of research

on its effectiveness. The studies examined in this review

showed strong evidence that exercise reduces the severity

of LBP and activity interference caused by LBP. However,

due to poor methodological quality of the studies and

conflicting results, there was limited evidence supporting

the use of exercise to prevent LBP episodes in the work-

place. There has been strong evidence that most specific

exercises programs to prevent LBP are ineffective in iso-

lation [19]. However, exercise may be effective in

combination with other modalities such as cognitive-

behavioral interventions [70], functional movements,

relaxation and the integration of coping skills [13]. A

recent review examining exercise in nurses found that

multidimensional strategies were effective in preventing

LBP [71]. In the current review, however, there was con-

flicting evidence for the efficacy of multidimensional

interventions that include exercise.
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There may be confounding factors that influence both

the etiology of LBP and its prevention in workers. Factors

relating to the individual, such as the magnitude of load

required to bring on an episode of LBP, the specific

movements to provoke or exacerbate pain [72] and an

individual’s responsiveness to an exercise intervention may

be important. It should be considered that individuals are of

differing genetic make-up and inherited factors such as

determinants of structural disc degeneration have an

important influence on LBP [73, 74]. According to previ-

ous research [75], although there is evidence to suggest that

occupational exposures have an effect on disc degenera-

tion, the contribution of this seems to be modest when

compared with the effects of genes and early childhood

environment.

Previous reviews have reported limited evidence for a

positive effect of exercise on the prevalence of LBP [18,

54, 55, 59]. Similarly, our review found limited evidence in

this respect and this was predominantly due to this outcome

measure not being reported in two of the high quality RCTs

[45, 48]. Further, no significant findings were found in two

high quality RCTs [34, 37]. However, clinically important

improvements in pain intensity and functional disability

caused by LBP were found in one of these studies [37].

The specifics of exercise programs that are most effec-

tive for LBP prevention have yet to be determined. LBP is

a complex musculoskeletal disorder and recent research

has reported the existence of sub-groups of patient pre-

sentation within the biopsychosocial domain [72, 76–78].

Therefore, rather than a ‘‘one size fits all’’ approach it may

be that specific intervention strategies are preferable for

distinct sub-groups. The current state of evidence makes it

difficult to draw any firm conclusions that are clinically

meaningful from sub-group analyses. The contradictory

nature of the current literature should provide the impetus

for more intervention studies investigating the efficacy of

exercise-based approaches in preventing LBP to be con-

ducted. Systematic collection and reporting (according to

CONSORT guidelines) [30, 31] of benchmarked primary

outcomes (such as those recommended by the initiative on

methods, measurement, and pain assessment in clinical

trials) [79] will allow evaluation and validation of clini-

cally important changes in sub-groups of LBP and more

meaningful comparisons between specific exercise inter-

ventions [80].

Other Considerations for Exercise Interventions

It has been acknowledged that intervention programs with

multiple dimensions are necessary for successful applica-

tion and implementation [81]. However, it is important to

consider that participant motivation and program adher-

ence are also key factors for successful outcomes [82–86].

In the studies reviewed, there was no consistency in the

definition and reporting of compliance, and more than half

the studies examined in this review did not report com-

pliance rates. Interestingly, this was not a function of the

date of publication, as the oldest two studies [38, 40] had

reported compliance rates.

Although it still remains unclear what types of exercise

are effective in preventing LBP in workers, an average

training dose of 10 min per day resulted in significant

improvements in primary outcome measures. Whatever

approach to exercise intervention is utilized in the work-

place, adherence to the program itself remains a significant

factor to consider. Further, consideration should be given

towards the length of work shifts, as lack of time has

previously been identified as a common barrier to com-

pliance in training interventions [82]. It seems that

performing an exercise program of short duration would

better suit workers on long shifts as opposed to longer

exercise regimes [87]. This notion is supported by the

findings of this review, where 6 min of exercise as part of a

working day was found to be effective. Furthermore, ‘‘short

and sharp’’ workplace interventions would be preferable as

they would be likely not to decrease work productivity.

Exercise-based interventions aim to promote wellness

rather than illness behavior [88]. In transitioning to main-

tenance phases of exercise, high compliance with exercise

regimes has been reported at a 1 year follow-up [89]. Long

term adherence to exercise, which may be required to

prevent LBP over a long period [90] has been shown to be

improved with social cognitive theory based training.

Various strategies such as worksite training on self-regu-

lation skills, self efficacy and outcome expectancy [91],

cognitive-behavioral compliance enhancement [70], and an

adjunct motivational program [92] have been shown to

improve exercise adherence in workers. A previous study

[48] also recommended counseling as means to improve

adherence. It would seem that further research into the

pairing of these strategies in worksite interventions would

improve adherence and thus increase the possibly of sig-

nificant findings in future studies.

Although an extensive search strategy was used in

identifying relevant studies on the effectiveness of exer-

cise, some studies may have been potentially missed

through non-matching keywords, or articles being indexed

in other databases. The two reviewers who assessed the

methodological quality were not blinded to author and

publication details of the studies.

Conclusions

Fifteen RCTs and NCTs were identified that investigated

the use of exercise to prevent first episode or recurrent LBP
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in the workplace. With the exception of four RCTs, two of

which showed no significant effects, the studies included in

this review were of low methodological quality. These

limitations, in addition to; diverse combinations of exer-

cise, different study populations, differing participant

presentation with respect to a biopsychosocial framework,

varying workloads, heterogeneity of outcome measures and

varying levels of exercise compliance make it difficult to

draw definitive conclusions on the efficacy of exercise in

preventing LBP in the workplace. Furthermore, it must be

acknowledged that it is difficult to control for confounding

factors such as pre-existing physical conditioning levels.

This systematic review has demonstrated a clear need for

more specific RCTs and NCTs that adequately report on

items related to the applicability and clinical relevance of

results to identify specific types and doses of exercise.
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