
REVIEW

Are Work Disability Prevention Interventions Effective
for the Management of Neck Pain or Upper Extremity Disorders?
A Systematic Review by the Ontario Protocol for Traffic Injury
Management (OPTIMa) Collaboration
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Abstract Purpose We conducted a systematic review to

critically appraise and synthesize literature on the effec-

tiveness of work disability prevention (WDP) interventions

in workers with neck pain, whiplash-associated disorders

(WAD), or upper extremity disorders. Methods We sear-

ched electronic databases from 1990 to 2012. Random

pairs of independent reviewers critically appraised eligible

studies using the Scottish Intercollegiate Guidelines Net-

work criteria. Scientifically admissible studies were sum-

marized and synthesized following best-evidence synthesis

methodology. Results Of the 6,359 articles retrieved, 16

randomized controlled trials were eligible for critical

appraisal and five were admissible. We found that a return-

to-work coordination program (including workplace-based

work hardening) was superior to clinic-based work hard-

ening for persistent rotator cuff tendinitis. Workplace high-

intensity strength training and workplace advice had sim-

ilar outcomes for neck and shoulder pain. Mensendieck/

Cesar postural exercises and strength and fitness exercises

had similar outcomes for non-specific work-related upper

limb complaints. Adding a brief job stress education pro-

gram to a workplace ergonomic intervention was not

beneficial for persistent upper extremity symptoms. Adding

computer-prompted work breaks to ergonomic adjustments

and workplace education benefited workers’ recovery from

recent work-related neck and upper extremity complaints.

Conclusions At present, no firm conclusions can be drawn

regarding the effectiveness of WDP interventions for

managing neck pain, WAD, and upper extremity disorders.

Systematic Review Registration Number: CRD42012003390.
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Our review suggests a return-to-work coordination pro-

gram is more effective than clinic-based work hardening.

Also, adding computer-prompted breaks to ergonomic and

workplace interventions benefits workers’ recovery. The

current quality of evidence does not allow for a definitive

evaluation of the effectiveness of ergonomic interventions.

Keywords Neck pain and associated disorders �
Whiplash-associated disorders � Upper extremity

disorders � Work disability prevention interventions �
Treatment � Systematic review

Introduction

Neck pain and upper extremity disorders from traffic col-

lisions, normal activities, or work injuries are among the

most common sources of work disability in society. In

Ontario, the incidence of work absenteeism related to neck

pain is 23 per 100,000 full-time equivalents (FTE) [1]. In

Washington state, the incidence of work absenteeism is

11.9 per 100,000 FTE for elbow injuries and 98.3 per

100,000 FTE for hand/wrist disorders [2]. Workers with

these disorders can develop long-term disability which is

associated with high health care utilization, lost produc-

tivity and costs to workers and employers [3–8]. Therefore,

it is important to prevent work disability related to neck

pain and upper extremity disorders.

Research in the past 20 years suggest that work dis-

ability is a complex condition resulting from interactions

between workers, healthcare providers, the workplace and

the compensation system. Although work disability is

triggered by a health problem (e.g., neck pain), its prog-

nosis is influenced by contextual determinants such as the

workplace psychosocial environment, legal and regulatory

frameworks and workers’ beliefs and expectations [9, 10].

Thus to be effective, interventions should consider these

determinants with the goal of rehabilitating workers to

prevent or decrease absenteeism at work and increase

wellbeing [10].

Several systematic reviews of ergonomic interventions

in the workplace have found conflicting evidence regarding

their effectiveness [4, 11, 12]. Boocock et al. [4] found

evidence supporting work environment/workstation adjust-

ments for visual display unit workers with neck and upper

extremity conditions. However, Brewer et al. reported that

workstation adjustments had no effect on musculoskeletal

outcomes in workers [11]. In 2008, the Bone and Joint

Decade 2000–2010 Task Force on Neck Pain and Its

Associated Disorders (NPTF) concluded that multiple

ergonomic interventions were not effective in reducing

neck pain [12–14]. This was based on a study that com-

pared no intervention to improved lighting, whole forearm

support, and optometric corrections in video display unit

workers. They also found that combining computer-

prompted work breaks with ergonomic and workplace

interventions did not decrease symptoms or sick leave in

workers with work-related neck disorders [12, 15].

Similar conflicting results were reported in systematic

reviews exploring the efficacy of exercise at the workplace

for managing neck and upper extremity disorders [4, 11,

12, 16]. Boocock et al. [4] reported that workplace exercise

interventions (i.e. strength training, coordination and flex-

ibility) had positive effects in workers with neck and upper

extremity conditions. Reviews by Brewer et al. and the

NPTF found that computer-prompted exercises added to

rest breaks provide no additional benefit to workers [11, 12,

15]. Furthermore, Williams et al. [16] found that arm

strengthening exercises in the workplace were less effec-

tive than a clinic-based multimodal intervention (i.e.

massage, strength and flexibility exercises, stretching, and

weight training with passive mobilization) in workers with

work-related upper extremity disorders.

Such divergent conclusions noted in these systematic

reviews can be attributed to methodological differences.

For example, several systematic reviews combined evi-

dence from high and low quality randomized controlled

trials (RCTs) [4, 11, 16]. In addition, some reviews

included studies that examined both preventative and

rehabilitative effects of interventions [4, 11, 12]. Therefore,

the effectiveness of workplace exercise and ergonomic

interventions for the management of neck and upper

extremity disorders remains unclear. We conducted a sys-

tematic review of the literature from 1990 onwards to

critically appraise and synthesize the evidence on the

effectiveness of work disability prevention (WDP) inter-

ventions (i.e. clinical rehabilitation at the workplace, work

hardening/conditioning and graded activity, return-to-work
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coordination, ergonomic interventions, and combined

WDP approaches) on self-rated recovery, functional

recovery, pain intensity, health-related quality of life,

psychological outcomes, and adverse events of workers

with neck pain, whiplash-associated disorders (WAD), or

upper extremity disorders.

Methods

Registration

This review protocol was registered with the International

Prospective Register of Systematic Reviews (PROSPERO)

on December 4th, 2012 (CRD42012003390).

Eligibility Criteria

Population

We included studies of adults (i.e. 18 years of age and

older) with neck pain and associated disorders (grades I–

III), WAD grades I–III and/or upper extremity disorders.

We excluded studies of patients with neck pain or upper

extremity disorders due to major pathologies (e.g. frac-

tures, dislocations, spinal cord injury, infection, neoplasms,

systemic disease).

We defined neck pain and associated disorders accord-

ing to the definition proposed by the NPTF [17]:

• Grade I neck pain: No signs or symptoms suggestive of

major structural pathology, and no or minor interfer-

ence with activities of daily living

• Grade II neck pain: No signs or symptoms suggestive

of major structural pathology, but major interference

with activities of daily living

• Grade III neck pain: No signs or symptoms suggestive

of major structural pathology, but presence of neuro-

logic signs such as decreased deep tendon reflexes,

weakness or sensory deficits

The Quebec Task Force classification was used to define

WAD [18]:

• Grade I WAD: Subjects with neck pain and associated

symptoms in the absence of objective physical signs

• Grade II WAD: Subjects with neck pain and associated

symptoms in the presence of objective physical signs

and without evidence of neurological involvement

• Grade III WAD: Subjects with neck pain and associated

symptoms with evidence of neurological involvement

including decreased or absent reflexes, decreased or

limited sensation, or muscular weakness

We included upper extremity disorders involving grades I

and II sprains or strains of the shoulder, arm, elbow,

forearm, wrist, and hand, as well as nerve entrapment

syndromes such as carpal tunnel syndrome [19, 20].

A sprain involves a stretch and/or tear of a ligament that

occurs when a ligament and/or joint is placed under

excessive load [21–23]. The severity of the sprain is graded

according to the extent of ligamentous damage:

• Grade 1 sprain: Occurs when ligamentous fibres are

stretched but remain structurally intact

• Grade 2 sprain: Occurs when ligamentous fibres

become partially torn. Physical stress reveals increased

laxity with a definite end point

In the shoulder, sprains can occur in the supporting

ligaments and capsule of the glenohumeral or acromiocla-

vicular joints. In the elbow, sprains can occur in the

supporting ligaments and capsule of the humeroulnar,

humeroradial, and proximal radioulnar joints. In the wrist,

sprains can occur in the distal radioulnar, radiocarpal,

intercarpal, midcarpal, carpometacarpal, and intermetacar-

pal joints, and may involve the triangular fibrocartilage

complex. In the hand, sprains can occur in the intercarpal,

metacarpophalangeal, and interphalangeal joints.

A strain involves injury to a muscle and/or tendon that

occurs when the muscle is placed under a forcible stretch,

either passively or during muscle contraction [24]. The

severity of the strain is graded according to the severity of

muscle fibre damage [25, 26]:

• Grade 1 strain: Occurs when less than 5 % of muscle/

tendon fibres are disrupted, with fascia remaining intact

• Grade 2 strain: Occurs when muscle fibre/tendon

discontinuity involves a moderate number of muscle

fibres

In the shoulder, strains may involve the rotator cuff and

supporting muscles of the glenohumeral and scapulotho-

racic articulation. Tendon strains involving the rotator cuff

are often referred to as partial thickness tears (grade 1 and 2

strains) [27]. Shoulder impingement is commonly associ-

ated with sprain/strain injuries of the shoulder and occurs

when the tendons of the rotator cuff become irritated as

they pass beneath the acromion [28]. In the elbow, forearm,

wrist, and hand, strains may involve the distal portion of

the arm (e.g., biceps, brachialis, triceps, and brachioradi-

alis), muscles of the forearm (e.g., flexors, extensors,

supinator, and pronator muscles), thenar, hypothenar,

intrinsic and extrinsic muscles of the hand.
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Interventions

We classified WDP interventions into five categories. Each

category had a different focus for managing work

disability.

1. Clinical rehabilitation at the workplace: any clinical/

rehabilitation treatment intended to facilitate return to

work and provided within the workplace [3];

2. Work hardening/conditioning and graded activity:

programs simulating work and/or functional tasks

through progressive training and physical activity

graded within a supervised environment in a clinical

setting, to address the physical, functional, and/or

occupational needs of patients [29, 30];

3. Return-to-work coordination: collaboration between

workers, employers, and healthcare providers for the

provision of services intended to rehabilitate and return

injured workers to the workplace, under the supervi-

sion of a coordinator independent from one of the

stakeholders [31, 32];

4. Ergonomic interventions: interventions aimed at mod-

ifying biomechanical physical exposure(s) and orga-

nizational factors within a workplace [33];

5. Combined WDP approaches: a combination of two or

more interventions from two or more WDP interven-

tion categories.

Comparison Groups

We considered studies that compared WDP interventions

to other non-invasive interventions, or no intervention.

Outcomes

The outcomes of interest included: (1) self-rated recovery;

(2) functional recovery (e.g. disability, return to work); (3)

pain intensity; (4) health-related quality of life; (5) psy-

chological outcomes such as depression; and (6) adverse

events.

Study Characteristics

Eligible studies met the following criteria: (1) English

language; (2) Published between January 1st, 1990 to

December 6th, 2012; (3) Study designs including: RCTs,

cohort studies, and case–control studies; (4) An inception

cohort of at least 30 subjects per treatment arm with the

specified conditions for RCTs or 100 subjects per group

with the specified condition in cohort studies or case–

control studies. Studies were excluded if they were: (1)

letters, editorials, commentaries, unpublished manuscripts,

dissertations, government reports, books and book

chapters, conference proceedings, meeting abstracts, lec-

tures and addresses, consensus development statements,

guideline statements; (2) cross-sectional studies, case

reports, case series, qualitative studies, narrative reviews,

systematic reviews (with or without meta-analyses), clini-

cal practice guidelines, biomechanical studies, laboratory

studies, studies not reporting on methodology; or (3)

cadaveric or animal studies.

Information Sources

We worked with a health sciences librarian to develop a

MEDLINE search strategy to retrieve studies on neck pain

and associated disorders, WAD, and upper extremity dis-

orders (Online Resource 1). The librarian modified the

MeSH terms used in the MEDLINE search strategy to

conform with the controlled vocabulary (thesauri) used by

other bibliographic databases. The strategies also included

free text words relevant to WDP interventions, neck pain

and associated disorders (grades I–III), WAD grades I-III,

and upper extremity disorders. A second librarian reviewed

the search strategy for completeness and accuracy using the

Peer Review of Electronic Search Strategies (PRESS)

checklist [34, 35]. We searched the following electronic

databases, from January 1st, 1990 to December 6th, 2012:

MEDLINE, EMBASE, CINAHL, PsycINFO, Cochrane

Central Register of Controlled Trials, Database of

Abstracts of Reviews of Effects (DARE), National

Guideline Clearinghouse, Index to Chiropractic Literature,

and ABI Inform. We imported all search results into dat-

abases using bibliographic management software (EndNote

X6; Thomas Reuters, New York, 2012).

Study Selection

We used a two-phase screening process to select eligible

studies. In phase one, two randomly paired, trained

reviewers independently screened titles and abstracts to

determine the eligibility of studies. In phase two, the same

reviewers independently screened the manuscripts of pos-

sibly relevant studies to make a final determination of

eligibility. Reviewers met to resolve disagreements and

reach consensus on the eligibility of studies in both phases.

An independent third reviewer was used if consensus could

not be reached.

Assessment of Risk of Bias

Random pairs of independent reviewers critically appraised

the internal validity of eligible studies using the Scottish

Intercollegiate Guidelines Network (SIGN) criteria

(Table 1) [36]. The SIGN criteria were used to qualita-

tively evaluate the presence and impact of selection bias,

J Occup Rehabil (2014) 24:692–708 695
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information bias, and confounding on the results of a study.

We did not use a quantitative score or a cutoff point to

determine the internal validity of studies [37]. Rather, the

SIGN criteria were used to assist reviewers in making an

informed overall judgment on the internal validity of

studies. This methodology has been previously described

[18, 38–42].

Specifically, we critically appraised the following meth-

odological aspects of a study: (1) clarity of the research

question; (2) randomization method; (3) concealment of

treatment allocation; (4) blinding of treatment and outcomes;

(5) similarity of baseline characteristics between/among

treatment arms; (6) co-intervention contamination; (7)

validity and reliability of outcome measures; (8) follow-up

rates; (9) analysis according to intention to treat principles;

and (10) comparability of results across study sites (where

applicable). Reviewers reached consensus through discus-

sion. An independent third reviewer was used to resolve

disagreements if consensus could not be reached. We con-

tacted authors when additional information was needed to

complete the critical appraisal. Studies with adequate inter-

nal validity had a low risk of bias and were included in our

evidence synthesis [43].

Data Extraction and Synthesis of Results

The lead author extracted data from scientifically admis-

sible studies and built evidence tables (Table 2). A second

reviewer independently checked the extracted data. We did

not perform a meta-analysis due to the heterogeneity of

scientifically admissible studies. Instead, we qualitatively

synthesized the evidence and developed evidence state-

ments according to principles of best evidence synthesis

[43]. We stratified results based on the type and duration of

the disorder [i.e. recent (symptoms lasting \3 months)

versus persistent (symptoms lasting C3 months)].

Statistical Analyses

The inter-rater agreement for the screening of articles was

computed using the kappa coefficient and 95 % confidence

intervals (CI) [44]. The percentage agreement for the

critical appraisal of articles was also calculated for

admissible/inadmissible results. When available, we used

data provided in the admissible articles to measure the

association between the tested interventions and the out-

comes by computing the relative risk and its 95 % CI.

Similarly, we computed the difference in mean change

between groups and its 95 % CI to quantify the effective-

ness of interventions. The computation of the 95 % CI for

the difference in mean change was based on the assumption

that the pre- and post-intervention outcomes were highly

correlated (r = 0.8) [45, 46].T
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Reporting

We organized and reported the systematic review accord-

ing to Preferred Reporting Items for Systematic Reviews

and Meta-Analyses (PRISMA) [47].

Results

Study Selection

Our search yielded 6,359 articles. After removing 1,642

duplicates, we screened 4,717 articles for eligibility

(Fig. 1). There were 4,699 ineligible articles; we critically

appraised 16 RCTs reported in 18 articles (no relevant

cohort or case–control studies were found). Five of the 16

RCTs were scientifically admissible and included in our

synthesis (Table 1). The remaining articles were deemed

scientifically inadmissible (Fig. 1).

The inter-rater agreement for the screening of articles

was j = 0.64 (95 % CI 0.54 to 0.75). The percentage

agreement for the critical appraisal of articles was 88 %

(14/16 RCTs) based on admissible/inadmissible results.

For the two studies where reviewers disagreed, consensus

was reached through discussion.

Characteristics of Scientifically Accepted Studies

The five scientifically admissible RCTs studied different

disorders including recent work-related neck and upper

limb disorders [15], recent nonspecific work-related upper

limb disorders [48], persistent work-related rotator cuff

tendinitis [49], persistent upper extremity symptoms [50],

and neck and shoulder pain [51] (Table 2). None of the

admissible studies included patients with WAD. Four of the

five RCTs compared different WDP interventions [15, 49–

51], and one RCT compared a WDP intervention to an

exercise intervention [48] (Table 3). None of the interven-

tions among the five studies were the same. In one RCT, an

intervention combining four different WDP approaches was

compared to a work hardening intervention [49]. The

interventions assessed in two other RCTs comprised mul-

tiple WDP approaches [15, 50]. In another RCT, two

workplace interventions were compared [51]. One RCT

compared a WDP program to an exercise intervention

(setting not specified) [48]. The five RCTs studied popula-

tions from the Netherlands [15, 48], Hong Kong [49], the

United States [50], and Denmark [51]. Two of the five

RCTs were conducted on computer workers [15, 50], while

the other three studies each examined a different population

of workers (i.e. workers’ compensation claimants, visual

display unit workers, industrial workers) [48, 49, 51].

Risk of Bias within Studies

Although we had 16 relevant RCTs, the majority of these

studies (69 %) had poor internal validity (Fig. 1) [52–64].

They had inadequate randomization, concealment or

blinding methods [52, 54–58, 60–64], differences between

treatment arms at baseline [53–55, 57, 59–61, 63], or they

used outcome measures with poor and/or unknown validity

and/or reliability [52, 54–59, 63, 64].

The methodological quality of scientifically admissible

studies is presented in Table 1. All studies had clear

research questions, appropriate randomization methods,

adequately addressed baseline characteristics between

treatment arms, suitable outcome measures and performed

intention-to-treat analyses. Allocation concealment was

adequately addressed in two of the five studies [50, 51]. In

the other three studies the allocation concealment was

described poorly. The follow-up rate was above 80 % in

three studies and above 70 % in two other studies [50, 51].

Summary of Evidence

Recent Work-Related Neck and Upper Limb Complaints

Evidence from a cluster RCT suggests that adding com-

puter-prompted exercise and work breaks or work breaks

Citations identified through 
database searching: 6359

Citations screened: 4717

Eligible for critical appraisal 
in full text: 18 (16 studies)

Articles deemed scientifically 
admissible: 5

Articles deemed 
scientifically inadmissible: 

13 (11 studies)

Reasons:
-Inadequate randomization, 
concealment, and/or blinding 
methods [52, 54-58, 60-64]. 
-Differences between 
treatment arms at baseline 
[53-55, 57, 59-61, 63]. 
-Poor or unknown validity 
and/or reliability of outcome 
measures [52, 54-59, 63, 64]. 

Ineligible citations: 
4699

Duplicates 
removed: 1642

Fig. 1 Selection of studies
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alone to a combined WDP approach (i.e. ergonomic

adjustment and general education) improves self-perceived

recovery and deterioration in computer workers with neck

and upper extremity complaints (Table 2) [15]. Exercise

breaks provided no additional benefit when added to

computer-prompted work breaks. Furthermore, adding

computer-prompted breaks (with or without computer-

prompted exercise breaks) to ergonomic adjustment and

workplace education did not improve symptoms or sick

leave in workers. In this study, van den Heuvel et al. ran-

domized computer workers from the Netherlands to three

groups: (1) control intervention (i.e. work station ergo-

nomic adjustment and education booklet); (2) control

intervention and computer-prompted extra work breaks;

and (3) control intervention and computer-prompted extra

work breaks with four physical exercises (including stret-

ches). This trial suggests that adding computer-prompted

work breaks (with or without computer-prompted exercise

breaks) to ergonomic adjustment and workplace education

benefits workers’ recovery immediately after an 8-week

intervention.

Recent Nonspecific Work-Related Upper Limb Disorders

Evidence from one RCT conducted on visual display unit

workers suggests that a combined WDP approach (i.e.

postural exercises and a graded activity intervention) pro-

vided by Mensendieck/Cesar therapists leads to the same

outcomes as a fitness and strengthening exercise program

provided by physiotherapists [48]. Both interventions were

equally effective in reducing the number of workers

reporting non-specific work-related upper limb complaints,

including pain, self-reported disability, and health-related

quality of life. In this study, van Eijsden-Besseling et al.

randomized participants from the Netherlands to two

groups: (1) Mensendieck/Cesar postural exercises with

work hardening (i.e. audiovisual and proprioceptive feed-

back, verbal instructions and demonstration by therapists,

patient-specific everyday activity training); or (2) strength

and fitness exercises (i.e. local exercises addressing painful

areas, active spinal and peripheral muscle exercises). This

trial suggests that two treatment programs, Mensendieck/

Cesar postural exercises or strength and fitness exercises

lead to similar complaint-reduction outcomes.

Persistent Work-Related Rotator Cuff Tendinitis

Evidence from one RCT suggests that a combined WDP

approach at the workplace (including return-to-work

coordination and work hardening interventions) is more

effective than clinic-based work hardening in improving

short-term functional outcomes (e.g., lifting and carrying)

and return to work of workers with persistent rotator cuff

tendinitis (Table 3) [49]. However, both interventions were

equally effective in improving self-perceived shoulder pain

and disability for the injured workers. In this study, Cheng

and Hung randomized workers’ compensation claimants

from Hong Kong into two groups. The first group received

a return-to-work coordination program that included work-

based ergonomic education, stretching and strengthening

exercises, and job specific activities monitored by an

occupational therapist. The occupational therapist was also

responsible for fulfilling the following roles: (1) supervise,

train and support workers; (2) advise patients regarding

proper body mechanics, safe work practices, and appro-

priate pacing of work activities; (3) provide on-site moni-

toring and evaluation of the workers’ occupational

performance; (4) educate and inform employers about

activities to restore the worker’s level of functioning; and

(5) advocate understanding for the worker and facilitate

successful return to work. The second group received

clinic-based mobilization activities for the upper limb,

strength and endurance exercises, and work simulation.

This trial suggests that a return-to-work coordination pro-

gram, that includes workplace-based work hardening, is

superior to clinic-based work hardening in improving

functional outcomes and return to work immediately after a

4-week intervention.

Persistent Upper Extremity Symptoms

Evidence from one RCT suggests that adding a brief job

stress education program to a combined WDP approach

does not improve pain, symptoms, upper extremity func-

tional impairment, general function, ergonomic risk, or

work stress in computer workers [50]. In this study, Feu-

erstein et al. randomized full time World Bank employees

from the United States to two groups: (1) ergonomic and

workplace exercise intervention (i.e. workstation assess-

ment and adjustments, ergonomic risk prevention instruc-

tions, workstation stretches); or (2) ergonomic and

workplace exercise intervention and job stress management

education and training (i.e. two 70-min workshops on

education and application of psychological stress man-

agement, stress diary, relaxation, problem solving and

effective workplace communication education). This trial

suggests that there is no additional benefit to adding a brief

job stress education program to an ergonomic and work-

place exercise intervention.

Neck and Shoulder Pain

Evidence from one RCT suggests that a workplace exercise

program and a workplace education intervention had sim-

ilar reductions in neck and shoulder pain [51]. In this study,

Zebis et al. randomized industrial workers from

J Occup Rehabil (2014) 24:692–708 701
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Copenhagen, Denmark to two groups: (1) 20 weeks of

workplace exercise (i.e. combined supervised and unsu-

pervised high-intensity strength training); or (2) workplace

education (i.e. advice to stay active with consultations by a

supervisor once a week for 20 weeks). This trial suggests

that high-intensity strength training at the workplace and

advice to stay active in the workplace lead to similar

reductions in neck and shoulder pain immediately after the

intervention.

Adverse Events

Only one of the five admissible studies addressed adverse

events [51]. In their trial of high-intensity strength training

versus advice to stay active at the workplace, Zebis et al.

found that no serious adverse events were reported. How-

ever, 15.8 % of workers assigned to the workplace exercise

group reported minor and transient complaints. The com-

parison group reported no adverse events.

Discussion

There are few methodologically rigorous studies support-

ing the use of WDP interventions for the management of

neck pain or upper extremity disorders. Only five of the 16

RCTs were methodologically rigorous [15, 48–51]. The

inadmissible studies had major limitations due to inade-

quate randomization [57, 60, 62], concealment [58, 60, 61],

or blinding methods [52, 54–57, 60, 63, 64]. Other major

limitations included differences between treatment arms at

baseline [53–55, 57, 59–61, 63] and poor or unknown

validity and/or reliability of outcome measures [52, 54–59,

63, 64]. Nevertheless, our review provides important

findings for the management of neck pain and upper

extremity disorders in workers. First, in the short-term a

return-to-work coordination program (including work-

place-based work hardening) is more beneficial than clin-

ical work hardening for the management of workers with

persistent rotator cuff tendinitis [49]. Second, adding a

brief job stress education program to an ergonomic inter-

vention in the workplace does not provide additional ben-

efits to workers with persistent upper extremity symptoms

[50]. Third, both Mensendieck/Cesar postural exercises and

strength and fitness exercises lead to similar complaint-

reduction outcomes for workers with recent nonspecific

work-related upper limb disorders [48]. Fourth, adding

computer-prompted work breaks (with or without com-

puter-prompted exercise breaks) to an ergonomic inter-

vention and workplace education is beneficial in improving

workers’ self-perceived recovery from recent work-related

neck and upper extremity complaints [15]. Fifth, combined

supervised and unsupervised high-intensity strength

training at work and workplace advice lead to similar

reductions in neck and shoulder pain [51]. Finally, the

effectiveness of WDP interventions for the management of

neck pain and upper extremity disorders remains unclear

due to the limited evidence available. We found no relevant

studies on the effectiveness of WDP interventions for the

management of WAD. We found only one study that

compared a WDP intervention to a non-WDP intervention

[48]. We found no studies that evaluated the effectiveness

of WDP interventions compared to no treatment.

A previous systematic review on the effectiveness of

clinical rehabilitation in the workplace has concluded that

exercise can be effective [4], while another review found

that exercise was ineffective [16]. Others have reported that

there were no differences between exercises and other non-

invasive interventions for improving outcomes [11, 12].

Our review helps provide future directions in research on

workplace exercises for the rehabilitation of workers with

neck pain and upper extremity disorders. We found that

high-intensity strength-training at the workplace and

workplace advice had similar reductions in neck and

shoulder pain immediately after 20 weeks of the inter-

ventions [51]. We also found that such high-intensity

exercises can be performed relatively safely with few

minor transient complaints [51]. However, we found that

computer-prompted workplace exercises provided no

additional benefit when combined with computer-prompted

work breaks [15]. The exercises performed by the worker

were low intensity and very brief in duration (intended to

be easily performed while seated and 45 s each) [15].

Further research is needed on the intensity and duration of

exercise to better understand the effectiveness of work-

place exercise for the management of neck and upper

extremity disorders.

Strengths and Limitations

There are many strengths to our review. First, we con-

ducted an exhaustive and rigorous search of the literature.

Specifically, we searched nine databases and the search

strategy was peer reviewed by a second librarian to help

minimize errors. Second, we used clear inclusion and

exclusion criteria for the selection of studies and only

considered studies with a clearly defined inception cohort

of workers. Third, we used the SIGN criteria to standardize

the critical appraisal process and inform our scientific

judgment. Fourth, we contacted authors when there was

insufficient information in studies. Of the ten authors

contacted, eight responded to our queries regarding study

methods (Table 1). Fifth, our conclusions were based on

the best-evidence synthesis method to minimize the risk of

bias associated with using low quality studies [43].
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.
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w
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p
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d
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p
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d
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b
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p
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b
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p
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b
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p
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Our review has some limitations. First, we restricted our

search to the English literature, which may have excluded

some relevant studies. However, this is an unlikely source

of bias as the majority of large trials are published in

English [65]. Also, systematic reviews studying the effect

of language-restrictions have shown that excluding non-

English clinical trials does not produce biased results [66–

69]. Second, critically appraising articles requires scientific

judgment which may vary between reviewers. This

potential bias was limited by training the reviewers and

using a standardized critical appraisal tool. Third, our

ability to make recommendations about the management of

neck pain and upper extremity disorders in workers is

limited to the types of WDP interventions included in our

systematic review. WDP interventions vary greatly and are

commonly multimodal. Thus, it is difficult to comment on

the effectiveness of the individual components of each

WDP intervention. Also, qualitative studies that explored

the lived experience of patients treated with WDP inter-

ventions for the management of neck and upper extremities

were not included. Thus, this review cannot comment on

the values and experiences of patients’ who have used

WDP interventions. Although this is not a source of bias in

our review, we recommend that future reviews consider

looking at qualitative studies to gain insight into the

patient’s perspective on WDP interventions. Finally, the

generalizability of our results is limited to the short follow-

up periods in the majority of the admissible literature (3/5

studies). Three of the five admissible studies reported on

outcomes that were only measured immediately post-

intervention [15, 49, 51].

Conclusion

At present, no firm conclusions can be drawn regarding the

effectiveness of WDP interventions for managing neck

pain, WAD, and upper extremity disorders. However, our

review suggests that a return-to-work coordination program

(including work hardening) is more effective than clinical

work hardening. It also suggests that the addition of com-

puter-prompted breaks to ergonomic adjustments and

workplace education was beneficial in recovering workers.

Finally, the current quality of evidence does not allow for a

definitive evaluation of the effectiveness of ergonomic

interventions.
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Cassidy JD, et al. The sensitivity of review results to methods

used to appraise and incorporate trial quality into data synthesis.

Spine (Phila Pa 1976). 2007;32(7):796–806.

38. Carroll LJ, Cassidy JD, Peloso PM, Giles-Smith L, Cheng CS,

Greenhalgh SW, et al. Methods for the best evidence synthesis on

neck pain and its associated disorders: the Bone and Joint Decade

2000-2010 Task Force on Neck Pain and Its Associated Disor-

ders. J Manipulative Physiol Ther. 2009;32(2 Suppl):S39–45.

39. Carroll LJ, Cassidy JD, Peloso PM, Garritty C, Giles-Smith L.

Systematic search and review procedures: results of the WHO

Collaborating Centre Task Force on Mild Traumatic Brain Injury.

J Rehabil Med. 2004;43(Suppl):11–4.

40. Cote P, Cassidy JD, Carroll L, Frank JW, Bombardier C. A

systematic review of the prognosis of acute whiplash and a new

conceptual framework to synthesize the literature. Spine (Phila Pa

1976). 2001;26(19):E445–58.

41. Hayden JA, Cote P, Bombardier C. Evaluation of the quality of

prognosis studies in systematic reviews. Ann Intern Med.

2006;144(6):427–37.

42. Hayden JA, van der Windt DA, Cartwright JL, Cote P, Bom-

bardier C. Assessing bias in studies of prognostic factors. Ann

Intern Med. 2013;158(4):280–6.

43. Slavin RE. Best evidence synthesis: an intelligent alternative to

meta-analysis. J Clin Epidemiol. 1995;48(1):9–18.

44. Viera AJ, Garrett JM. Understanding interobserver agreement:

the kappa statistic. Fam Med. 2005;37(5):360–3.

45. Abrams KR, Gillies CL, Lambert PC. Meta-analysis of hetero-

geneously reported trials assessing change from baseline. Stat

Med. 2005;24(24):3823–44.

46. Follmann D, Elliott P, Suh I, Cutler J. Variance imputation for

overviews of clinical trials with continuous response. J Clin

Epidemiol. 1992;45(7):769–73.

47. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting

items for systematic reviews and meta-analyses: the PRISMA

statement. PLoS Med. 2009;6(7):e1000097.

48. van Eijsden-Besseling MD, Staal JB, van Attekum A, de Bie RA,

van den Heuvel WJA. No difference between postural exercises

and strength and fitness exercises for early, non-specific, work-

related upper limb disorders in visual display unit workers: a

randomised trial. Aust J Physiother. 2008;54(2):95–101.

49. Cheng AS, Hung LK. Randomized controlled trial of workplace-

based rehabilitation for work-related rotator cuff disorder.

J Occup Rehabil. 2007;17(3):487–503.

50. Feuerstein M, Nicholas RA, Huang GD, Dimberg L, Ali D,

Rogers H. Job stress management and ergonomic intervention for

work-related upper extremity symptoms. Appl Ergon. 2004;

35(6):565–74.

51. Zebis MK, Andersen LL, Pedersen MT, Mortensen P, Andersen

CH, Pedersen MM, et al. Implementation of neck/shoulder

exercises for pain relief among industrial workers: a randomized

controlled trial. BMC Musculoskelet Disord. 2011;12:205.

52. Bernaards CM, Ariens GA, Simons M, Knol DL, Hildebrandt

VH. Improving work style behavior in computer workers with

neck and upper limb symptoms. J Occup Rehabil. 2008;18(1):

87–101.

J Occup Rehabil (2014) 24:692–708 707

123

http://orthoinfo.aaos.org/topic.cfm?topic=A00150
http://orthoinfo.aaos.org/topic.cfm?topic=A00111
http://orthoinfo.aaos.org/topic.cfm?topic=A00111
http://orthoinfo.aaos.org/topic.cfm?topic=A00304
http://orthoinfo.aaos.org/topic.cfm?topic=A00304
http://orthoinfo.aaos.org/topic.cfm?topic=A00064
http://orthoinfo.aaos.org/topic.cfm?topic=a00032
http://orthoinfo.aaos.org/topic.cfm?topic=a00032


53. Andersen CH, Andersen LL, Gram B, Pedersen MT, Mortensen

OS, Zebis MK, et al. Influence of frequency and duration of

strength training for effective management of neck and shoulder

pain: a randomised controlled trial. Br J Sports Med.

2012;46(14):1004–10.

54. Andersen LL, Christensen KB, Holtermann A, Poulsen OM,

Sjogaard G, Pedersen MT, et al. Effect of physical exercise

interventions on musculoskeletal pain in all body regions among

office workers: a one-year randomized controlled trial. Man Ther.

2010;15(1):100–4.

55. Andersen LL, Jorgensen MB, Blangsted AK, Pedersen MT,

Hansen EA, Sjogaard G. A randomized controlled intervention

trial to relieve and prevent neck/shoulder pain. Med Sci Sports

Exerc. 2008;40(6):983–90.

56. Bernaards CM, Ariens GA, Knol DL, Hildebrandt VH. The

effectiveness of a work style intervention and a lifestyle physical

activity intervention on the recovery from neck and upper limb

symptoms in computer workers. Pain. 2007;132(1–2):142–53.

57. Ketola R, Toivonen R, Hakkanen M, Luukkonen R, Takala EP,

Viikari-Juntura E. Effects of ergonomic intervention in work with

video display units. Scand J Work Environ Health. 2002;28(1):

18–24.

58. Martimo KP, Shiri R, Miranda H, Ketola R, Varonen H, Viikari-

Juntura E. Effectiveness of an ergonomic intervention on the

productivity of workers with upper-extremity disorders—a ran-

domized controlled trial. Scand J Work Environ Health.

2010;36(1):25–33.

59. Rempel DM, Wang PC, Janowitz I, Harrison RJ, Yu F, Ritz BR.

A randomized controlled trial evaluating the effects of new task

chairs on shoulder and neck pain among sewing machine oper-

ators: the Los Angeles garment study. Spine. 2007;32(9):931–8.

60. Sandsjo L, Larsman P, Huis in ‘t Veld RM, Vollenbroek-Hutten

MM. Clinical evaluation of a myofeedback-based teletreatment

service applied in the workplace: a randomized controlled trial.

J Telemed Telecare. 2010;16(6):329–35.

61. Voerman GE, Sandsjo L, Vollenbroek-Hutten MM, Larsman P,

Kadefors R, Hermens HJ. Effects of ambulant myofeedback

training and ergonomic counselling in female computer workers

with work-related neck-shoulder complaints: a randomized con-

trolled trial. J Occup Rehabil. 2007;17(1):137–52.

62. Werner RA, Franzblau A, Gell N. Randomized controlled trial of

nocturnal splinting for active workers with symptoms of carpal

tunnel syndrome. Arch Phys Med Rehabil. 2005;86(1):1–7.

63. Lundblad I, Elert J, Gerdle B. Randomized controlled trial of

physiotherapy and Feldenkrais interventions in female workers

with neck-shoulder complaints. J Occup Rehabil. 1999;9(3):

179–94.

64. Stralka SW, Jackson JA, Lewis AR. Treatment of hand and wrist

pain. A randomized clinical trial of high voltage pulsed, direct

current built into a wrist splint. AAOHN J. 1998;46(5):233–6.

65. Juni P, Holenstein F, Sterne J, Bartlett C, Egger M. Direction and

impact of language bias in meta-analyses of controlled trials:

empirical study. Int J Epidemiol. 2002;31(1):115–23.

66. Moher D, Fortin P, Jadad AR, Juni P, Klassen T, Le Lorier J,

et al. Completeness of reporting of trials published in languages

other than English: implications for conduct and reporting of

systematic reviews. Lancet. 1996;347(8998):363–6.

67. Moher D, Pham B, Lawson ML, Klassen TP. The inclusion of

reports of randomised trials published in languages other than

English in systematic reviews. Health Technol Assess.

2003;7(41):1–90.

68. Morrison A, Polisena J, Husereau D, Moulton K, Clark M, Fi-

ander M, et al. The effect of English-language restriction on

systematic review-based meta-analyses: a systematic review of

empirical studies. Int J Technol Assess Health Care. 2012;28(2):

138–44.

69. Sutton AJ, Duval SJ, Tweedie RL, Abrams KR, Jones DR.

Empirical assessment of effect of publication bias on meta-

analyses. BMJ. 2000;320(7249):1574–7.

708 J Occup Rehabil (2014) 24:692–708

123


	Are Work Disability Prevention Interventions Effective for the Management of Neck Pain or Upper Extremity Disorders? A Systematic Review by the Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration
	Abstract
	Introduction
	Methods
	Registration
	Eligibility Criteria
	Population
	Interventions
	Comparison Groups
	Outcomes
	Study Characteristics

	Information Sources
	Study Selection
	Assessment of Risk of Bias
	Data Extraction and Synthesis of Results
	Statistical Analyses
	Reporting

	Results
	Study Selection
	Characteristics of Scientifically Accepted Studies
	Risk of Bias within Studies
	Summary of Evidence
	Recent Work-Related Neck and Upper Limb Complaints
	Recent Nonspecific Work-Related Upper Limb Disorders
	Persistent Work-Related Rotator Cuff Tendinitis
	Persistent Upper Extremity Symptoms
	Neck and Shoulder Pain
	Adverse Events


	Discussion
	Strengths and Limitations
	Conclusion
	Acknowledgments
	References


