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Abstract

Objective—To describe the process by which a group of subject matter experts in the area of 

return to work developed a resource tool to provide clinical decision support (CDS) for primary 

care clinicians.

Methods—A common musculoskeletal disorder, low back pain (LBP), was selected, pertinent 

literature reviewed, and specific recommendations for action in the clinical setting developed.

Results—Primary care practitioners (PCPs) are routinely expected to create work activity 

prescriptions. The knowledge base for a CDS tool that could be embedded in electronic health 

records has been developed.

Conclusions—Improved clinical support should help prevent and manage work limitations 

associated with LBP not caused by work. The proposed decision support should reduce 

administrative burden and stimulate PCPs to explore the role of occupation and its demands on 

patients.

Introduction

As discussed in the introductory article by Filios, et al, the National Institute for 

Occupational Safety and Health (NIOSH) engaged the Return-to-Work (RTW) Subject 

Matter Expert (SME) work group to prepare a knowledge resource report for 

musculoskeletal conditions not caused by work that summarizes the current state of the 

science behind RTW determinations. NIOSH instructed the SME work group to address 

non-work-related injuries in order to emphasize that personal health, not only occupational 

health, interacts with work. This report recommends ways to use existing science to develop 

clinical decision support (CDS) tools to assist primary care practitioners (PCPs) in RTW 

guidance. The CDS tool is intended to be embedded in electronic health record (EHR) 

systems. The entire technical report that forms the basis for this article is available on the 

American College of Occupational and Environmental Medicine’s (ACOEM) web site.*
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Process for Selecting the Condition

Rationale for Choice of Acute Low Back Pain As the Focus of a Clinical Decision Support 
Tool

Because of its prevalence in primary care practice and its association with work disability 

and activity restriction, the work group chose to focus on acquired (non-congenital) acute, 

non-specific low back pain (LBP) without red flags—a condition that adds to the daily 

administrative burden of primary care because patients and other stakeholders frequently ask 

PCPs to write functional limitation prescriptions for patients with LBP.

LBP with its wide range of acuity and severity is the fourth most-common complaint for 

which patients seek medical care.1,2,3,4 It accounts for approximately 15 million visits a year 

to health care providers.5 In addition, LBP is the second most common cause of work 

disability in US adults.6 It has been estimated that 60-80% of the general population will 

experience at least one episode of LBP during their lifetime and this episode will be 

significant enough to disrupt their daily activities.7 The actions of PCPs can contribute to or 

mitigate acquired LBP-associated work disability.8 The focus on acute rather than chronic 

LBP was based on the greater opportunity for preventing work disability. The approach of 

excluding LBP with red flags (eg, spinal fractures) is justified as it is rare for patients with 

acute LBP to present with red flags.9-12 Red flags also create clinical priorities that generally 

contra-indicate work, such as in the case where emergency surgery is required for cauda 

equina or spinal fracture.

Evidence Underlying Clinical Decision Support Tool

As described in the entire technical report,* methods used to collect evidence to construct 

and support the recommendation triggered by the CDS included searches of MedLine/

PubMed and Google Scholar from June 2008 to August 22, 2014. Search terms included:

• disability (prevention OR treat* OR manage*);

• primary care;

• musculoskeletal;

• return to work; and

• risk assessment.

Search terms that yielded more than 250 articles were limited to studies of humans and those 

published in English. The search for disability (prevention OR treat* OR manage*) was 

further limited to systematic reviews or meta-analyses. Only studies published in peer-

reviewed journals or government documents or publications from ACOEM7 or the American 

Medical Association13 publications were used to develop the work group’s conclusion. 

Grading criteria was based on the methodology used to develop the ACOEM Practice 
Guidelines, which is based on the Grading of Recommendations Assessment, Development 

and Evaluation (GRADE) standards for guideline development. In addition to the existing 

evidence, the work group relied on its members’ expertise to construct a recommendation as 

the basis for the CDS tool. Of particular interest to the reader may be a recent scoping 
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review of CDS tools for selecting interventions for patients with disabling musculoskeletal 

conditions.14

What Were the Decision Points that Led to the Choice of the Default Limitation Duration?

The work group used a deliberative process based on a combination of evidence and 

members’ expertise as described below to create a clinical work flow (Table 1).

Discussion of Functional Limitations—The work group decided the CDS should 

trigger collection, documentation, and discussion of the impact of functional limitations 

because an activity prescription is not needed unless there is a problem that restricts the 

patient’s work and/or other activities. Recognizing that practices differ with respect to 

optimal clinical flow, the work group suggests two options for obtaining functional 

limitation information. The first and preferred option would be to collect information on 

functional limitations at the initial visit for every patient who presents with acute LBP. This 

information would be gathered in the waiting room by asking the patient to complete a 

questionnaire electronically or on paper. A second option envisions postponing discussion of 

functional limitations until an activity note has been requested by the patient or other 

stakeholder. While ideally all information should be entered by the patient with an interface 

directly into the medical record, in cases were a patient is not fluent in English, is 

functionally illiterate, or has difficulty with entering data electronically, a medical or 

administrative assistant could enter the data into the record as part of the initial note.

In the context of the office visit, the PCP would rule out red flags and document whether the 

patient reports functional limitations. The CDS would include a table activated through a 

link or hover-over option that would provide short text or pictoral examples of common 

limitations (eg, difficulty bending, kneeling, climbing, lifting, etc.) to discuss with the 

patient. These general examples would not be specific to work as the activity prescription is 

intended to be used for both occupational and non-occupational activities restrictions. The 

work group believes that without too much prompting, the patient will indicate those areas 

of her/his life that are affected by LBP.

Creating, Discussing, and Transmitting an Activity Prescription—Employers 

often expect PCPs to provide activity prescriptions for patients with acute LBP. Patients also 

commonly seek specific recommendations from their PCPs regarding which activities they 

can perform or should avoid in order to facilitate recovery.15 To assist the PCP in providing 

these recommendations, the CDS would generate an activity prescription using a standard 

format. The term “activity prescription” rather than “return to work note” is used to 

emphasize the universality of the prescription for a variety of purposes. It informs the patient 

equally about occupational and non-occupational limitations and is also meant to serve as a 

report that satisfies stakeholders besides employers, eg, disability carriers, athletic coaches, 

etc., about the patient’s limitations.

When the activity prescription tool is triggered, a report specifying permitted activities is 

created using actuarial data and expert consensus consistent with the Dictionary of 
Occupational Titles’ job physical demands classifications.16 The report includes both 

duration of restrictions and commonly requested details such as weight lifting and bending 

McLellan et al. Page 3

J Occup Environ Med. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



limitations (see entire report*). The CDS tool does not require the PCP to collect 

occupational health data before generating the activity prescription because job demand 

information is not likely to be present in the chart and collecting occupational data adds to 

the provider’s burden.

The activity prescription will by default provide a specific date—usually 4 weeks from the 

initial visit—at which time the activity restrictions will expire. This time frame was chosen 

because the majority of activity limiting, acute LBP exacerbations substantially resolve 

within 4 weeks. This approach aims to limit unnecessary work disability. While it is possible 
that some patients will have more limitations, the 4-week cap should help prevent prolonged 

activity restriction. Unlike common occupational medicine practice, the work group decided 

it was prudent not to require follow-up visits with the PCP for full release. Limited access to 

primary care, the expense of return visits, likelihood of resolution of functional impairment 

within 4 weeks, and the common ability for workers to negotiate a gradual increase of 

activity led to this decision.

Additionally, the medical necessity for re-evaluation before RTW is unlikely to be helpful 

for a variety of reasons, including that back pain is not clearly related to physical damage to 

the back. Advice to stay active has consistently shown to be beneficial, therefore instilling 

the expectation in patients that they should recover constitutes good treatment, and light- to 

medium-duty activity is probably beneficial.17-35 However, providers should reassess 

patients if they do not recover by the date specified or if problems arise when activities are 

gradually increased. The work group is not recommending an automatic 4 weeks of work 

restriction, thus the form, although auto-populated, can be edited for shorter time frames. 

According to data in MDGuidelines, the maximum expected functional limitation is 28 days 

for non-work-related degenerative disc condition, but more than 75% of patients actually 

take more days off—thus a 4 week cap is not only reasonable, but should trigger additional 

investigation.36

The work group envisions that the CDS will be capable of importing the data from the most 

recent previous activity prescription into the current encounter prescription while allowing 

for the new activity prescription to be edited. This should further ease the PCP’s task of 

writing activity prescriptions. The CDS will also include a box that the PCP can check to 

indicate that the activity limitation is permanent, thus eliminating the need to create future 

activity prescriptions.

The PCP and patient should discuss the activity prescription to assure the patient 

understands the prescription and has the opportunity to ask for a modification if the 

prescription does not accommodate his or her circumstances. Along with a copy of the 

printed activity prescription, the PCP should provide educational material about the benefit 

of gradually increasing activities. Evidence supports the recommendation that framing the 

patient’s expectation for full functional recovery will increase the likelihood of an early 

return to normal activity.8

Although NIOSH directed the SME work group to develop a tool to provided guidance to 

PCPs for preventing and managing disability due to non-occupational causes, this tool can 
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be applied equally to work-related acute back pain. Further, the activity prescription could 

serve as the standard response to any request or form requiring an activity prescription, not 

just as a RTW prescription. If required, the provider could attach the activity prescription 

produced by the CDS tool to other signed forms with a comment on the form to see the 

attached prescription.

How Did the SMEs Evaluate the Evidence for the Recommendation?

In addition to using the evidence-grading criteria of ACOEM’s Practice Guidelines, based 

on the GRADE standards, tools developed by Yale Center for Medical Informatics,37 and the 

American Academy of Pediatrics Steering Committee on Quality Improvement and 

Management,38 were used to develop the CDS (Appendix F*).

Work Disability Detrimental to Health and Quality of Life—Investigation of the 

negative impact of work disability to patient health is not amenable to randomized, 

controlled studies. However, strong, observational evidence exists that work disability results 

in adverse health effects and increasing activity promotes rehabilitation. As previously 

noted, acute LBP that results in intolerance or loss of work, can lessen a patient’s quality 

and duration of life.39,40 Evidence has shown that long-term absence from work degrades a 

patients’ mental, physical, social, and financial well-being.7,8,13,41 A recent systematic 

review and meta-analysis found that unemployment has a hazard ratio of 1.6 for premature 

mortality.42 Systematic reviews have also shown that staying active improves health.43 Thus, 

PCPs who are competent in writing appropriate activity prescriptions for patients with LBP, 

can help guide their patients’ recovery and return to normal activities.

Primary Care Providers Are Currently Expected to Produce Activity 
Prescriptions for Patients with LBP—Completing work restriction paperwork and 

activity prescriptions add to the administrative burden of primary care. There is strong 

“administrative” (observational) evidence supporting the potential benefit of a CDS tool that 

would facilitate the process for PCPs to create an activity prescription. Because many 

patients with LBP require an activity prescription, these prescriptions are an administrative 

“fact” of practice for PCPs.44

Choice of a Default Limitation Duration—Actuarial data from the US Bureau of Labor 

Statistics documents the mean and range of work disability durations associated with LBP; 

however, there is little good evidence—beyond expert opinion—concerning what is the 

appropriate level of default restrictions. Therefore, the work group had to rely on moderate-

level evidence that setting an expectation of early, graded return to normal activity allows 

most patients with LBP to recover within 4 weeks.45,46 The work group also relied on its 

expert opinion to support the value of a default activity prescription in EHR systems to 

reduce work disability.

Recommendation Strength—Overall, the work group concludes that the Evidence 

Quality is “B” for the proposed CDS tool because it is supported by trials or diagnostic 

studies with minor limitations, and is consistent with the findings from multiple 
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observational studies. This B rating and a balance of benefits over harms, led the work group 

to conclude that its Recommendation Strength is Moderate (Appendix B*).

Recommended Intervention

Guidelines, such as those published by ACOEM, review evidence and provide guidance on 

best practice. The key action statement spells out under what clinical circumstances the PCP 

should take specific actions. The CDS would be triggered in the EHR whenever this clinical 

scenario is encountered.

IF a patient presents with acute LBP with or without leg pain AND without red 

flags (potentially serious disorders that include acute fractures, acute dislocations, 

infection, tumor, progressive neurologic deficit, or cauda equina syndrome AND 

has functional limitations AND the patient requests or requires an activity note or 

instructions about activity;

THEN the treating primary care provider SHOULD:

■ discuss the impact of the functional limitations on the patient’s work 

and other activities AND

■ write an activity prescription for the patient AND

■ transmit the activity prescription to other stakeholders who 

legitimately request the prescription AND accompany the 
prescription with a printed education brochure regarding the value 

of return to work and/or maintaining and increasing activity during 

recovery.

Case Example

In the case of a 22-year-old male who presents to his PCP on Monday morning for acute 

onset severe midline LBP which occurred after moving a large stone at home the day before, 

the work group developed a process (Table 1*) which describes how the PCP would use the 

CDS tool to support a common case scenario.

Limitations

Clinicians are only one of the many stakeholders in a complex network of people and 

circumstances influencing return to work associated with LBP. While LBP may be a non-

work-related condition, its impact on RTW involves four categories of workplace factors: 1) 

physical job demands; 2) psychosocial job demands; 3) work organization and support; and 

4) workplace beliefs and attitudes.47,48 Other factors include patient’s co-morbidities and 

psychological resilience, job satisfaction, and the patient’s relationship with his/her 

supervisors and co-workers and social conventions.49 The CDS tool affects just one aspect 

of this complex system.

Additional important limitations of the tool include the current lack of evidence that 

providing default activity prescriptions will actually reduce unnecessary work limitation. 

The effectiveness of this tool remains to be tested. The complete report outlines a variety of 
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outcomes as well process measures that could be used to assess the effectiveness of the CDS 

RTW tool (Appendix N*).

The work group recognizes that there are potential risks associated with the CDS tool. These 

may include inadvertently creating more work limitations by providing more restrictions for 

patients and/or the duplication of work for the PCP by creating another form to complete if 

the requesting stakeholder does not accept this automatically generated activity prescription. 

In addition, some patients may be unhappy with less strict work restrictions and more 

limited time off.

Alternatively, the work group envisions many potential benefits for both the patient and the 

PCP. For the patient, the CDS tool should encourage continuation of or quick return to 

normal activities and prevent maladaptive behavior which may lead to permanent and total 

work disability. This in turn protects/improves the patient’s emotional state and helps 

maintain his/her financial status (no loss of salary), thereby preventing the adverse health 

effects of declining income. The benefits to the PCP include improved workflow and 

improved quality of care for the patient. In addition, the tool promotes equal treatment of 

patients and reduces both the direct and indirect costs to employers and society.

Anticipated Impact on Clinical Care, Public Health, and Population Health

The intent of the CDS tool is to assist the PCP achieve specific aims:

■ prevent unnecessary work disability;

■ improve the quality of medical care by addressing a key aspect of the patient’s 

quality of life (physical, mental health, economic, social, and functional status);

■ make a common provider task easier by facilitating the creation and 

communication of an activity prescription to employers (and often insurers) for 

which there is already a social, legal, and patient expectation of the PCP;

■ reduce economic burden of work disability on society;

■ stimulate the PCP to consider the interaction between patients’ work and health 

and respond in ways that have a more positive impact;

■ enhance consistency in activity recommendations, and better alignment with 

available evidence; and,

■ strive to increase PCP interest in capturing occupational health data in electronic 

health records (EHRs).

Conclusion

Preventing work disability is important from a clinical, public health, and societal standpoint 

as prolonged absence from work leads to poor health, negative economic consequences, and 

secondary impacts of lower income on health, self-esteem, and well-being.41 Back pain is 

common and PCPs are often asked to generate activity prescriptions, but have little training 

on how these prescriptions can prevent and manage LBP-associated functional limitations. 

By supporting the creation and communication of evidence-based activity prescriptions, the 
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CDS tool should help improve patients’ quality of life by preventing unnecessary work 

disability. Although designed specifically to provide guidance regarding activity associated 

with acute LBP, the CDS could be expanded to other conditions and support both non-work-

related and work-related disability. By facilitating the generation of the activity prescription

—already a social, legal, and patient expectation of PCPs—this tool should reduce 

administrative burden. The tool may also help PCPs understand the role of occupation and 

its demands on patients and the need to capture occupational health data in the EHR.
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Table 1

Process/Elements of the EHR LBP CDS Tool

Step Process/Work Flow Action/Outcome

1 Patient presents due to acute LBP with or 
without leg pain.

Patient completes questionnaire at check-in which asks how his LBP is affecting his 
activities of daily life (functional limitations).

2 PCP takes detailed history to evaluate 
LBP, including previous episodes and/or 
injuries.

Enter patient history and chief complaint into electronic health record (EHR).

3 Conduct physical examination:

a. Rule out red flags.

b. Note functional limitations 
if any and enter into EHR.

Enter findings into EHR.
PCP accesses information (eg, via button/hover-activated link) that provides summary of 
red flags in back pain.
PCP accesses “functional limitations” table via link in EHR. Table provides examples of 
common limitations, eg, difficulty bending, kneeling, climbing, lifting.

Activity Prescription Triggers

4a
or

Assessment of functional limitations 
leads to discussion of impact on work/
life activities; patient asks for activity 
prescription/note for employer.

PCP activates activity prescription tool tab.
       Go to Step 6 …
         Or

4b
or

Enter diagnosis based on history and 
physical examination into EHR

Entering Dx activates activity prescription tool tab.
         Or

4c Prescribe treatment plan/write order set

a. medications

b. nonsurgical treatment (eg, 
heat, etc.)

Activity prescription activated as part of the order set. PCP prescribes treatment (eg, 
medication) which activates tool to generate Activity Prescription report.

Activity Prescription

5 Generate activity prescription Activity prescription report tab opens in one of the three scenarios discussed above 
in Step 4. Based on the PCP’s choice of activity restrictions ranging from sedentary to 
medium per the Directory of Occupational Titles descriptions, the CDS autopopulates an 
activity prescription which specifies permitted activities and provides a specific date for 
elimination of activity restrictions that will limit unnecessary restrictions or trigger more 
contact with PCP if patient wants to extend restrictions/work disability beyond CDS date 
for return to full duty. Although autopopulated, the restrictions are fully editable.
The activity prescription includes closing direction: “Over the next 4 weeks, the patient 
may gradually increase activity as tolerated to usual activities. If the patient is unable to 
tolerate activities as written above or has not returned to usual activities within 4 weeks, 
the employer, insurer, or patient should contact provider for further guidance.”
The CDS tool also includes a box that the PCP can check to indicate that the activity 
limitation is permanent, thereby eliminating the need to recreate the activity prescription.

6 Discuss activity prescription with patient 
(if not already done in Step 4a)

Reviewing the activity prescription with the patient should result in a discussion of 
whether the prescription will restrict the patient from performing regular duties and elicit 
enough information to adjust the activity prescription accordingly.
PCP discusses the activity prescription with patient to assure patient:

• understands the prescription; and

• has an opportunity to request modification of the prescription to 
accommodate his/her circumstances.

In addition to generating a detailed activity prescription for the patient (which can be 
shared with the employer or stakeholder*), the CDS tool generates a patient education 
brochure which discusses the value of returning to work and/or maintaining or increasing 
activity during recovery.
*Patient permission needed. In many cases, the activity prescription will be handed 
directly to the patient, who can choose to provide it to another party. In cases such as 
short-term work disability or workers’ compensation, where a third party is requesting 
release or generation of this information, the patient needs to submit the request. This 
ensures all release forms are signed and the patient is aware of the request. If authorization 
is required, this form should be scanned into the EHR.
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Step Process/Work Flow Action/Outcome

7 Follow-up The CDS tool will not automatically specify return visits to revise the activity 
prescription. However, patients who do not recover by the date specified for elimination of 
activity restrictions should be reassessed.
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