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Abstract

Objective: There is a need to understand how and to what extent theory is used to inform OHP 

interventions. This study examines the utility of Michie and Prestwich’s1 Theory Coding Scheme 

(TCS) to examine the theoretical base of OHP interventions.

Methods: We applied the TCS to a systematically derived sample of 27 papers that reported 

evaluation data for work-related interventions seeking to improve employee sleep quantity or 

quality.

Results: Results indicated that the original TCS was largely applicable to OHP sleep 

interventions. After several minor modifications to its evaluative criteria, the TCS successfully 

accommodates a range of OHP intervention designs.

Conclusions: The revised TCS for OHP interventions allows for a more detailed understanding 

of the role and use of theory in OHP interventions and may prove to be a valuable tool for OHP 

researchers and practitioners.
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Interventions have been identified as a powerful research-to-practice translation tool in 

occupational health psychology (OHP), with the potential to promote measurable 

improvements in quality of work life for employees2. Within the OHP literature, 

interventions represent structured efforts to promote safety, health, or well-being among 

employees3. There have been calls for greater use of interventions2 and researchers have 

responded with more frequent and rigorous intervention studies4.

Despite the uptick in its publication, intervention research is regarded as an inherently 

complex and difficult undertaking5,6. Simply implementing an intervention does not 
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guarantee the desired results will be achieved or maintained. Instead, interventions must be 

designed, implemented, and evaluated with rigor in order to maximize the likelihood of 

sustainable impact5. There are several recommendations to develop more potent 

interventions, such as the use of a participatory design7, an integrated focus on health 

protection and promotion8, and process evaluation9. In this paper we focus on one 

recommendation that is frequently offered in the literature: basing an intervention on 

theory5,10,11,12.

Theory in Interventions

Theory has long been regarded as a powerful tool among scientists seeking to explain 

phenomenon13,14,15. Although there is some debate over the exact definition of theory16,17, 

most scholars agree that theory contains a set of ideas and principles that explain phenomena 

and interrelationships among a set of concepts18. There are many benefits of using theory in 

science, such as ensuring that that studies are well-grounded rather than haphazard.

Today, theory use is so frequently demanded in etiologic research that some scholars argue 

the organizational sciences have become too focused on theory19. In contrast, the 

organizational intervention literature was initially developed with much less demand for 

theory. Over time, however, researchers recognized deficiencies in “try it and see” 

intervention methodologies5. Consequently, calls for increased theory use in interventions 

began to emerge in many health-focused disciplines, including public health12 and OHP20.

Benefits of Theory-driven Interventions in Health-focused Research

There are several reasons why basing an intervention on theory may improve the 

intervention’s ability to promote health21. First, theory improves our ability to identify, 

define, and impact our target outcome variable(s). Social and behavioral theories are 

classified into two broad groups based on their primary function. Explanatory theories help 

researchers and practitioners understand the nature of the variable that is the target of change 

and establishes the nomological net of related variables that may influence the target. 

Change theories directly inform intervention strategies by naming drivers and processes of 

change in the target variable. Interventions that draw from neither explanatory nor change 

theories may completely miss a target variable, address a target in a weak manner, or fail to 

address the full range of possible targets. Of a similar note, even interventions that report a 

basis on theory may fail to use theory extensively and carry these same limitations21.

Second, theory helps researchers to consider whether the necessary design, implementation, 

and evaluation elements are present within an intervention21. Interventions with no 

theoretical underpinnings are often the products of ad-hoc designs, whereby a program is 

created to address a particular problem that is observed or thought to occur in a given 

context. Such interventions are, by their very natures, not intended to be generalized or 

adapted beyond the specific set of conditions for which they are created. Ad hoc 

interventions are also vulnerable to “Type III error”21. Such errors occur when the rejection 

of an ‘ineffective’ intervention is the byproduct of fundamental flaws in the program’s 

delivery22 rather than a true lack of association between the independent and dependent 

variables.

Horan et al. Page 2

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



On a similar note, some interventions piece together multiple seemingly beneficial 

strategies, in which ‘everything but the kitchen sink’ is delivered to participants in an 

intervention hoping that one or some combination of intervention elements produces a 

change. While multi-modal or multi-component interventions have some support23, there is 

a substantial difference between presenting multiple components that are well-developed 

and theoretically based and presenting multiple atheoretical components that are pieced 

together in the hope of achieving a desired outcome (described as “cafeteria style 

research”24). Interventions with a high number of loosely integrated components depend on 

complex designs and analyses to tease apart drivers of change, making it more difficult to 

offer parsimonious solutions to real-world problems. These interventions could also fall 

victim to Type III error given the challenges associated with the implementation and 

subsequent evaluation of complex, multi-component intervention packages25. Theory-use 

allows researchers to develop interventions that are more explicitly targeted to the most 

potent drivers of change and select the strongest evaluation techniques for those strategies.

Finally, basing an intervention on theory not only contributes to the ongoing refinement of 

interventions but also contribute to the continuous refinement the theory itself21, although 

the practice of using intervention results to refine theory is rare26. As a cumulative science, 

both theories and interventions are dynamic and continue to evolve based on iterative 

research. Basing an intervention on theory guides researchers by specifying what to measure 

in a process evaluation. This makes researchers more adept at matching approaches and 

audiences, distinguishing between necessary/unnecessary program elements, implementing 

necessary modifications to improve the likelihood of an intervention’s success, and 

understanding when and why interventions succeed or fail11,21. Collection of intervention 

data within the parameters of a theoretical framework promotes the accumulation of 

evidence across context, populations, and behaviors1, allowing a discipline to develop a 

more nuanced understanding of when an intervention may be effective.

It is important to note that despite the many hypothesized benefits of theory use in 

intervention design, implementation, and evaluation, current support for the idea that basing 

an intervention on theory leads to more effective interventions is mixed. While some reviews 

have found support for increased effectiveness27,28,29, others have found no evidence or 

minimal evidence for the superiority of theory-based interventions26,30,31. Among the 

potential explanations for inconsistent findings within this literature is the possibility that 

crude comparisons that group very different uses of theory together into a single category, 

that potential confounding effects of the increased methodological rigor of studies that tend 

to report the use of theory, and that trends in theory selection or combining multiple theories 

each make meaningful comparisons more difficult32. Difficulties in capturing the extent of 

theory use could explain inconsistencies in the literature32. In existing reviews, studies that 

incorporated superficial use of theory (i.e., naming a theory in the methods section) tend to 

be grouped together with studies that incorporated an extensive use of theory (i.e., carefully 

linking theory-based constructs to intervention strategies, using theory to select recipients or 

tailor the intervention to recipients, and explicitly incorporating theory-based measures and 

mediation analyses into the intervention evaluation). Similarly, poor reporting makes it 

difficult to tell how and to what extent theory was used. Although basing an intervention on 

theory continues to be described as a useful practice, the literature will be unable to 
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effectively address inconsistent findings regarding the increased effectiveness of theory-

based interventions without more careful attention to the extent of theory use in 

interventions32.

Existing Investigations of Theory Use in OHP Interventions

Given the numerous benefits, occupational safety and health researchers have often 

recommended that interventions be based in theory. Some of the earliest instances came in 

the form of guidelines for program evaluation in applied research33. Over time, views of 

theory-use in intervention research are becoming so positive that a theoretical basis has now 

been included in some definitions of interventions20. Over the past several decades, there 

have been several attempts to gauge the level of adherence to these recommendations. Early 

work concluded that very few interventions were theory based5, while more recent 

investigations finding that about half of OHP interventions published in the previous 25 

years were based (to some greater or lesser extent) in theory10.

While this notable increase in theory use suggests progress in the use of theory in OHP 

intervention research, it is important to note that the extent of implications of existing 

reviews may be limited by broad operationalizations of theory use. For example, an early 

review operationalized theory use as using theory to explain the proposed causal 

relationships between intervention strategies and desired outcome or using theory to inform 

evaluation5. In a more recent systematic review of workplace ergonomics interventions, 

authors delineated implicit theory use (addressing sequential change processes) from explicit 

theory use (substantially grounding an intervention in change theory)34. A review of Total 

Worker Health® interventions defined theory use as mentioning a theory as the basis of an 

intervention or performing a mediational analysis of theoretical mechanisms of change35. 

Finally, a recent examined whether theory use was absent, implicit, or explicit. They 

designated a study as non-theoretical if no theory was mentioned, sub-theoretical if a theory 

was mentioned in the introduction or discussion, and theoretical if a theory was mentioned 

in the intervention rationale10.

Although existing operationalizations have allowed OHP researchers to answer important 

questions regarding the prevalence of theory use, there is an opportunity to take a more 

nuanced approach. Existing categorizations simply allow us to assess whether theory was 

used, with limited insight into how and to what extent a theory was used. There are benefits 

of a more precise understanding of the specific ways in which theory was used. For example, 

not knowing how to translate an abstract theory into concrete intervention features can be a 

barrier to theory use11, and a rich description of the specific ways in which theory can be 

used could serve as a prescriptive tool for intervention researchers. Second, a refined 

understanding of specific uses of theory in design, implementation, and evaluation of 

interventions helps move our field away from using theory as a loose framework to using 

theory as a core component of intervention research1. Expanding existing 

operationalizations of theory use would allow researchers to test whether certain specific 

uses of theory in an intervention are more prevalent or effective than others and better 

identify gaps in theory use.
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The Michie & Prestwich Theory Coding Scheme

Intervention researchers within the public health community have developed a tool that 

assesses the degree to which an intervention uses theory to guide intervention design, 

implementation, and evaluation. This tool was developed by Michie and Prestwich1 and is 

appropriately named the Theory Coding Scheme (TCS). The purpose of the TCS is to unify 

the scientific community’s understanding of what constitutes a theory-based intervention in 

response to the increased recognition of the importance of theory as a blueprint for all forms 

of psychology and health research. Michie and Prestwich framed the TCS using four 

important elements of theory-based interventions: “named modifying factors, explanations 

as to how these factors will bring about change, methods to demonstrate changes in the 

modifying factors, and demonstration of how those changes contributed to behavior 

change”1,36.

Michie and Prestwich1 operationalized the framework as three overarching TCS categories: 

the relationship between the theoretical constructs and the chosen intervention techniques, 

the methods used to measure the constructs, and tests for mediated effects. These categories 

were expanded into an initial set of 10 specific coding criteria, which ranged from noting 

whether a theory was mentioned in the introduction of a journal article to whether the 

findings of the study were discussed in a theoretical context. Michie and Prestwich1 enlisted 

the input of multiple raters and followed a systematic and iterative 13-step process to refine 

the TCS into its final 19-item version. The 19 items are classified into 6 non-exclusive 

categories: referencing underlying theory (3 items), targeting relevant theoretical constructs 

(7 items), using theory to select participants or tailor the intervention (2 items), measuring 

relevant constructs (2 items), testing intervention effects (7 items), and using results to refine 

theory (1 item). Each item is categorically evaluated (Yes/No/Don’t know), and the assigned 

codes are justified by supporting evidence (e.g., page numbers corresponding to relevant 

passages from the intervention article under review).

The TCS addresses a broad range of criteria related to theory use in behavioral intervention 

research, including how and to what extent theory is used. Because the TCS provides a 

thorough and systematic examination of theory use, it serves as a valuable framework for 

examining the recursive relationship between intervention research and theory. It provides a 

mechanism for assessing past interventions’ theory use and relevance for the broader 

scientific community. It functions as a comprehensive framework that can be used to 

improve the use of theory as a blueprint for the design and reporting of future intervention 

studies. It also generates insights into the degree to which the existing body of intervention 

literature can reasonably inform the development and refinement of explanatory or change 

theories.

While first applied to community health promotion interventions, Michie and Prestwich1 

noted that the utility of the TCS for other disciplines “will be determined by its application” 

(p. 7). Thus, assuming sound application, it is reasonable to expect that the TCS may also 

serve as a useful tool for evaluating the use of theory in interventions from other disciplines 

and fields, including OHP. In fact, the likelihood of its applicability to OHP is enhanced by 

Horan et al. Page 5

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the inherent similarities between public health interventions and workplace safety and health 

interventions3.

Despite such parallels in intervention design, implementation, and evaluation strategies, the 

applicability and utility of the TCS has not yet been established for other health-promoting 

disciplines, including OHP. In a review of recommendations to strengthen workplace 

resource-based interventions, Briner and Walshe37 reference the TCS as one possible way to 

increase theory-based interventions. Aside from this recommendation, there has been no 

overt discussion of the TCS within the OHP community.

Furthermore, given that OHP possesses roots in public health and other health-promoting 

disciplines3, it may be possible that some aspects of the TCS require modification to 

maximize relevance to each discipline’s typical intervention approaches. For example, the 

TCS was originally developed in a public health context and tested on a sample of 

community-based health promotion interventions. Yet in OHP, interventions may vary 

widely in their focus, targets of change, and strategies of change7 due to the breadth of 

disciplinary influences in OHP. Minor modifications may be needed in order to best account 

for intervention variety. In response, this paper examines the application of the TCS to a 

sample of OHP interventions, noting instances where the TCS requires adaptation to more 

fully assess theory use in organizational intervention research.

Although the utility of theory is not restricted to one type of intervention, we opted to focus 

this initial OHP-based application of the TCS on contemporary work-related interventions 

for sleep health. In recent years, sleep health has risen to the top as a critical health topic and 

has been identified as a strategic priority for national research and practice38,39. Despite the 

known importance of sleep and its links to worker health and safety, evaluations of the 

efficacy of work-related sleep interventions are notably lacking. To our knowledge, only one 

systematic review has been published examining the sleep and work-related outcomes 

associated with employer-initiated sleep interventions40. This qualitative review did not 

evaluate theory use as an intervention quality metric, indicating no duplication of effort by 

our TCS application work.

In sum, we aim to apply the TCS to a sample of workplace sleep health interventions as an 

initial examination of the applicability of the TCS to OHP interventions. We will identify 

whether or not any TCS criteria might warrant modifications to increase the applicability of 

the TCS to a workplace context and OHP intervention methodology.

Research Question: What modifications, if any, should be made to the Theory Coding 

Scheme to facilitate its use as an intervention research quality evaluation tool for the OHP 

community?

Method

Literature Search Strategy

From September 21 to October 15, 2018, two authors of the current study (KH, JS) 

conducted comprehensive searches for peer-reviewed literature that described work-related 
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interventions to improve sleep quantity or quality. The databases and search terms included 

in our strategy are presented in Table 1. Our list of key terms associated with the health 

outcome of sleep or sleepiness were modeled after the key terms used in a review of work-

related interventions41. Because the current study sought first and foremost to assess the 

utility of the TCS rather than critique the quality of the interventions to which the TCS was 

applied, only studies published between January 1, 2007 and the literature search 

performance dates were considered. This search returned a total of 5,138 records. 

Unpublished materials and reference lists from the returned articles were not searched to 

identify additional peer-reviewed articles.

Screening for Inclusion

The flow chart presented in Figure 1 provides an overview of the screening process used to 

select the final set of articles that we evaluated against the TCS.

We first used a set of five inclusion criteria to screen the titles and abstracts of the records 

identified by the electronic searches. These criteria are detailed in rows denoted with a I in 

Table 2. In summary, we marked an article for further consideration if it: 1) was published in 

English; 2) was published in a peer-reviewed journal; 3) included sleep quality or quantity as 

a primary study outcome; 4) described an intervention (i.e., an effort to systematically 

change someone or something to produce a positive outcome); and 5) was designed to affect 

either the workplace or workers. We then randomly assigned two authors of the current 

study to complete independent screens of the title and abstract for each of the 5,138 records.

Screener pairs were in full agreement with their independent decisions to retain or omit 88% 

(N = 4,544) of the records. We resolved the remaining 594 instances of disagreement using a 

two-step process. In step one, instances of disagreement due to a decision mismatch because 

one screener was ‘unclear’ on one or more of the inclusion criteria (N = 533) were re-

screened by the ‘unclear’ screener only. If, after rereading the title and abstract, the ‘unclear’ 

screener was in consensus with the other screener’s decision to ‘omit’ or ‘retain’ the article, 

the record was rectified accordingly. This resolved 483 records. In step two, we randomly 

assigned a third author to serve as the tie-breaking screener for each remaining instance of 

disagreement.

We then used the criteria denoted with II in Table 2 to complete a second round of screening 

for all records previously marked as either ‘retain’ (N = 234) or ‘unclear’ (N = 201). In 

summary, we marked an article for full text review if it: 1) contained at least one non-

pharmaceutical element; 2) measured sleep and one or more work-related outcomes at the 

individual or organizational level (to ensure that selected sleep interventions were grounded 

within an OHP context, rather than broader public health interventions delivered in a sample 

of working people); and 3) reported the results of an intervention evaluation. We assigned 

two authors to screen all records they had not previously reviewed so that each record was 

ultimately screened by all four authors. Using the additional criteria, the round two screener 

pairs were in full agreement to ‘retain’ or ‘omit’ 89% (N = 386) of the viable records. We 

assigned a third author to serve as a tie-breaking screener on each of the remaining 49 

records and render a final ‘retain’ or ‘omit’ decision.
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At the end of the process, 33 records were considered eligible for full-text assessment. We 

excluded five of these after retrieving the full texts because one or more of the following 

applied: 1) they were not intervention studies, 2) they did not include sleep as a primary 

outcome, 3) they were limited to pharmaceutical elements only, or 4) they duplicated 

another intervention study already in the sample. This left a total of 27 work-related sleep 

health intervention articles to assess using the TCS.

Refining the TCS for OHP

Preparing the TCS for OHP interventions.—We used Michie and Prestwich’s1 TCS, 

described previously, along with a set of coding instructions that they had developed for 

wider use, as the starting point for the current effort.

We made several modifications to the TCS instructions before using it with our sample of 

work-related sleep intervention studies. First, we summarized definitions for fundamental 

concepts from the Michie & Prestwich1 instructions such as ‘theory,’ construct,’ ‘predictor,’ 

and ‘intervention technique’ to make these definitions easier to identify for coders who may 

not be as familiar with the application of theory to interventions. Second, we expanded the 

concept of ‘predictor’ to include factors that can influence behavior or the work environment 
because OHP interventions can be designed to promote change through individual-level or 

the organizational-level strategies6,23,42. For example, an intervention that redesigns a work 

task or setting to promote better health is aiming to influence employee outcomes through 

modification of the work environment without direct modification of employee behavior. 

Applied to our specific sample of articles, a sleep hygiene intervention would alter sleep 

through behavioral predictors, whereas an office lighting intervention would alter sleep 

through an environmental predictor without necessitating a change in employee behavior. 

Finally, because we expanded the TCS to code for behavioral and environmental predictors, 

we added examples to demonstrate how intervention techniques might be linked to outcomes 

in a behavioral intervention and an environmental intervention.

Applying the TCS to OHP interventions.—We employed a multistep process to ensure 

consistent coding procedure. First, each coder independently applied the TCS to the same 

randomly selected article from the study database43. Then, we all met via phone to compare 

codes, discuss questions or challenges associated with using the TCS, reach coding 

consensus for the selected article, and agree on modifications needed to increase the TCS’s 

utility for OHP.

We then repeated this process to assess the utility of our modified TCS. First, all four coders 

independently applied the revised TCS to two additional articles. We randomly selected one 

of these44 from our sample of work-related sleep intervention articles. Next, we randomly 

selected the other article45 from our list of excluded articles to ensure the modified TCS 

successfully discriminated between intervention and non-intervention studies. After 

completing our independent codes, we met via phone to compare codes, discuss challenges, 

reach coding consensus for the selected articles, and implement additional TCS 

modifications. During the first two rounds of coding, we made minor additions to the 

wording of some items, adding further clarification on concepts for coders who may not be 

Horan et al. Page 8

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



as familiar with the process of linking constructs and predictors to strategies. For example, 

we added descriptions of contamination and deficiency to help coders more easily answer 

items 7 through 11. Additions to the item stems were made whenever additional clarification 

was needed in order for raters to achieve consensus on an item.

After the two rounds of TCS training and modification, we assigned each author to 

independently review and code 12 of the remaining 24 articles using the modified TCS. This 

approach yielded two independent reviews per article. To achieve 100% inter-rater 

agreement, each possible pair of coders (KH/JB, KH/MP, KH/JS, JB/MP, JB/JS, MP/JS) met 

in-person or via phone to compare and discuss their independent codes, reach coding 

consensus for their assigned articles, and create a list of additional TCS modifications for the 

full group to consider. We sequenced these meetings over the course of five weeks, such that 

two coder pairs met approximately every 17 days (August 02, 2019, August 23, 2019, and 

September 06, 2019). This sequence afforded us an opportunity to iteratively refine the 

modified TCS throughout the project. Between rounds of coder pair meetings, our full group 

met via phone to provide progress updates, discuss questions or concerns about the TCS, 

and render consensus decisions on additional modifications needed to improve the TCS’s 

utility for the OHP community.

Results

Modifications to the TCS are described below. The revised instrument, the Theory Coding 

Scheme for Workplace Interventions (TCS-WI) is provided in an online supplement titled 

Appendix A.

Modification to Coding Options

The original TCS scheme specified three response codes that raters could assign to each 

item: Yes (Y), No (N), or Don’t know (DK). We encountered articles that varied widely with 

respect to the level of detail they supplied about the development of the intervention being 

evaluated. One key feature of this diversity was the degree to which study authors referred to 

previously published protocols, registered trials, or manuscripts. Our coding team agreed 

there may be instances where an intervention’s theoretical underpinnings are addressed in 

these cited sources rather than the evaluation article we were reviewing. For example, one 

study46 provided limited details about their workplace mindfulness training methods but 

cited another paper that fully documented the development of the intervention and its 

theoretical basis.

Although the authors of the original TCS intended for coders to review all publicly available 

cited material, we recognized this approach may not always be feasible (or may sometimes 

have limited utility) for OHP. For example, a public health intervention evaluation study may 

cite the protocol for a registered trial that provides very concrete details on intervention 

development. An OHP intervention evaluation study, on the other hand, may cite previous 

intervention studies that vary in the degrees to which they provide necessary information, 

potentially citing other studies in their own rights as well. Within the cumulative body of 

OHP literature, the process of reviewing all available information could prove to be lengthy 

and cumbersome.
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As an intermediate step, and to highlight the substantial difference in true lack of reporting 

compared to citing additional sources, we added the response option of Don’t Know – Cited 
(DKC) to the TCS. This allows researchers who use the TCS to preserve the intended size 

and scope of their reviews, while retaining the option to return and read the cited material in 

more detail. We recommend using this option whenever a previous paper, protocol paper, 

registered trail, or manuala is cited in the methods section of an intervention paper, but it is 

unclear whether theory is discussed in the cited material. It should be noted that this code is 

best used as an intermediate step, with coders reviewing publicly available cited material 

whenever possible to decide on a more definitive Yes or No code. This option may also 

provide value in the case where a study cites a propriety intervention manual that is not 

publicly availableb.

Application of the new DKC code varied across TCS items, ranging from 0% (N = 0) to 

approximately 26% of studies (N = 7). DKC was least applicable to intervention 

implementation and evaluation components, as the code was not used for any items referring 

to the selection of recipients, tailoring of the intervention, quality of theory-relevant 

measures, randomization, changes in theory-relevant constructs, or mediation analysis. DKC 
was most applicable to intervention design elements, where this code was used most often 

for items referring to the development of intervention techniques (26% of studies, N = 7) 

and basing an intervention on a single theory (22% of studies; N = 6).

Expansion Beyond Behavioral Focus

Given that the original TCS was developed in a public health context, the tool’s behavioral 

focus is understandable and expected. Michie and Prestwich’s1 coding scheme was designed 

according to the following logic: interventions modify a predictor to change participation in 

a health behavior to ultimately improve health. However, targeted constructs and 

mechanisms of change may be broader in an OHP context, meaning that interventions could 

intend to modify something other than employee behavior. The need for adding 

environmental constructs and predictors was anticipated early in our process and confirmed 

throughout the coding and agreement procedures. While a number of interventions included 

in our sample did actively target behavioral change (e.g. an Internet Cognitive Behavioral 

Therapy intervention to improve employee insomnia48), other intervention studies modified 

the environment and expected changes in outcome variables to occur without specifically 

targeting individual behaviors known to be directly linked to sleep quantity or quality (e.g. 

an initiative to promote worktime flexibility that improved sleep and other well-being factors 

without directly targeting any individual-level health behaviors49,c).

aWhen authors cited an established treatment manual, such as an established protocol for Cognitive-Behavioral Therapy (CBT) for 
insomnia, the study was coded as “Yes” under “Mentions Theory,” This decision was made after consulting a Clinical Psychologist 
specializing in Behavioral Health Medicine who stated that established treatment protocols for CBT are regarded among their 
discipline as having a strong foundation in theory, particularly Beck’s Cognitive Theory47.
bTo examine whether the use of the DKC code would exclude available, relevant literature that would substantially change 
conclusions regarding the theory use of an intervention, two authors (KH and JD) randomly selected 10% of articles using the DKC 
code and searched for all cited literature. This process revealed that some cited literature was not publicly available and when cited 
literature was available, reading the full text did not systematically result in changing DKC to a more concrete Y or N code. A more 
detailed description of this review is available from the first author upon request.
cAlthough sleep can be described as a lifestyle behavior50, it is important to note that sleep is a multi-faceted construct that can be 
operationalized in a number of ways51. Some intervention outcome measures included operationalizations of sleep that are more 
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Expansion to accommodate environmental intervention strategies was accomplished by 

referencing environmental intervention strategies in both the TCS instructions and items, by 

including examples of both behavioral and environmental interventions in the instructions, 

and by modifying the measurement items (13e. – 13h.) to refer to a “health outcome” rather 

than a behavioral outcome. This proved to be a valuable modification, as roughly 33% (N = 

9) of the intervention studies we reviewed contained some sort of environmental component.

Methodological and Evaluative Criteria

Several components of Michie and Prestwich’s1 TCS focus on using theory to strengthen the 

methodological rigor of an intervention evaluation. Specifically, item 14 references the use 

of random assignment, as based on theory a researcher would expect the intervention to 

promote a significant difference among previously equivalent groups. While there are many 

benefits to the use of a randomized controlled trials (RCTs), researchers in OHP have also 

recognized the value of using other designs to evaluate interventions. Specifically, strict 

adherence to the notion that RCT is the only appropriate evaluative framework may ignore 

other research designs that can better account for context and the realities and complexities 

of applied program evaluation52. In keeping with this advancement in the OHP literature, we 

added a Not Applicable (NA) code to the randomization items in the TCS (items 14a. – 

14d.). This code applied to approximately 11% (N = 3) of designs, providing an appropriate 

coding option for studies without a control group49,53 and a study that used innovative 

rotating design to protect against threats to internal validity using a single group design54.

In another methodologically focused item (#16), the TCS evaluates the use of mediation to 

test that intervention-related behavioral changes are explained by theory-relevant constructs. 

Similar to other disciplines, OHP researchers recognize the value of performing a mediation 

analyses to explain the mechanisms of change in an intervention35. However, the original 

TCS described one four-part method of testing mediation effects. Specifically, the mediator 

must predict the dependent variable, the mediator must predict the dependent variable after 

controlling for the independent variable, the intervention must not predict the dependent 

variable when controlling for the mediation, and the mediated effect must be statistically 

significant1. Because the OHP literature contains examples of analysis plans that assess 

mediated intervention effects without using this specific approach55, we added a note to item 

16 explaining that mediation could be supported by other criteriad. This change applied to 

11% of studies (N = 3) that relied on methods that tested indirect effects using 

bootstrapping49,56,57, which can be accomplished in regression-based frameworks or 

structural equation modeling.

closely linked to behavior (i.e., sleep hygiene), while others included operationalizations of sleep that do necessarily reference 
behavior (i.e. sleep quality). Thus, a decision was made that “health outcome” would represent a more flexible and inclusive term.
dA review performed by the second author of the original TCS revealed that the original intention of the mediation item was to allow 
for other analytical approaches and that taking this opportunity to make that intention more explicit would be beneficial. The original 
TCS included steps a. through d. in item 16 describing the criteria for supported mediation. Our study team believed that testing 
mediation and supporting mediation can both bring value to theory-driven intervention development. For example, a study that tests a 
non-supported theory-based mediation hypothesis could be coded as “No” in any of these steps. Yet, testing the mediator and finding 
that it is unsupported would be important in the future refinement of theory. For this reason, we reorganized the steps in item 16 to 
reference testing mediation and supporting mediation separately. Such a revision is consistent with other items in the TCS that 
represent increasingly higher levels of study quality, such as the items assessing measure quality.
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Discussion

This study sought to apply Michie and Prestwich’s1 TCS to interventions in OHP, examining 

potential modifications to increase the tool’s applicability to interventions conducted in a 

workplace setting. Modifications for an OHP context were relatively minor, including the 

addition of a coding option that notes when an intervention references cited literature, 

expansion to nonbehavioral targets in the instructions and items, adaptation of 

randomization items to better account for designs other than RCT, and descriptions of 

alternative means of evaluating mediation among theory-relevant constructs.

Implications for Research and Practice

The present study expands the applicability and usefulness of the TCS to OHP by creating 

the TCS-WI. Importantly, all of the benefits, strengths, and applications of the original TCS 

still apply. Specifically, the TCS-WI serves as a tool for systematic examinations of the use 

of theory within interventions by highlighting not only prevalence of theory use, but also 

how theory is being used. In this way, researchers may begin to have more concrete, detailed 

conversations about the role of theory in OHP interventions. It will permit OHP to move 

away from loose applications of theory and towards an explicit and nuanced use of theory in 

interventions. Similar to the implications described for the original TCS, the TCS-WI also 

stands to make a particular contribution to the summary of OHP literature in reviews and 

meta-analyses. Michie and Prestwich1 suggest that their scheme could be used to assess 

theory use as a metric of study quality in health promotion reviews and meta-analyses, and 

the same logic would apply in OHP literature. Practically speaking, the TCS-WI can also 

serve as a framework when it comes to the design and implementation of theory-based OHP 

interventions.

Strengths, Limitations, and Future Directions

This study is strengthened by several features. First, it leverages a tool that has been widely 

used since its publication. At the time of the current study, Michie and Prestwich’s1 TCS had 

been cited more than 500 times, and 22 systematic reviews and meta-analyses had used the 

tool to provide a concrete assessment of theory use by studies from their respective 

fields58,59. The tool has also been referenced in recommendations for a standardized 

reporting checklist for behavior change interventions60. These trends serve as evidence of 

the acceptability and utility of the TCS. This study is also strengthened by the rigorous 

procedures used for articles selection and screening, in addition to the high levels of 

interrater agreement, ensuring confidence that our final sample of articles adequately 

represented sleep interventions in the workplace.

However, it could be argued that a focus on a single type of intervention, such as sleep 

interventions, is a limitation of the study. Limiting the scope of articles in this initial study 

allowed our team to focus on the utility and modification of the TCS to an OHP context and 

fully understand how applications of theory could vary within a single type of OHP 

intervention. This methodology is similar to that used for the original development of the 

TCS1, which was applied to interventions to improve healthy eating rather than all types of 

health behavior interventions. Although the diversity of types of interventions and outcome 
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variables assessed in the sample does lend support to the use of this tool for other types of 

interventions, it is important that future research replicate the use of this tool for other types 

of OHP interventions. This would ensure the applicability of the TCS-WI for the broad 

range of targets that exist in OHP interventions beyond sleep, such as stress or other health 

behaviors. Future research could also incorporate additional signs of utility, such as inter-

rater agreement in final codes.

Conclusion

Given the many benefits of using theory in OHP interventions and the frequent calls for 

increased theory use, the OHP community would benefit from a more nuanced 

conceptualization of theory use in interventions. Having access to a tool that helps 

researchers, reviewers, editors, and consumers of OHP literature assess the degree to which 

an intervention is based in theory would ensure consistent, standardized assessments of the 

prevalence and quality of theory use for the field. The Michie and Prestwich1 TCS has 

served this function for the public health community. Using a sample of workplace sleep 

interventions, we found that the TCS was largely applicable to workplace interventions. 

Minimal modifications were required to improve the tool’s relevance for OHP. The TCS-WI 

acknowledges the tendency to cite previous literature or protocol papers to describe 

intervention development, expands instructions and items to nonbehavioral intervention 

targets, and better accommodates a full range of research designs and analyses present in 

OHP interventions. The TCS-WI is a tool that can be used within the OHP literature to guide 

our field closer to stronger interventions that are more explicitly based in theory.
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Refer to Web version on PubMed Central for supplementary material.

Acknowledgements:

1. The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention. 
2. We would like to thank Dr. Andrew Prestwich and Dr. Steve Jex for the thoughtful suggestions that they provided 
on earlier versions of this manuscript. Your input was instrumental in improving the quality of our manuscript.

This research was not supported by any funding sources.

References

*indicates paper included in review

1. Michie S, & Prestwich A (2010). Are interventions theory-based? Development of a Theory Coding 
Scheme. Health Psychology, 29(1), 1–8. 10.1037/a0016939 [PubMed: 20063930] 

2. Schaufeli WB (2004). The future of occupational health psychology. Applied Psychology, 53(4), 
502–517. 10.1111/j.1464-0597.2004.00184.x

3. Quick JC (1999). Occupational health psychology: The convergence of health and clinical 
psychology with public health and preventive medicine in an organizational context. Professional 
Psychology: Research and Practice, 30(2), 123. 10.1037/0735-7028.30.2.123

4. Beehr TA (2019). Interventions in occupational health psychology. Journal of Occupational Health 
Psychology, 24(1), 1. 10.1037/ocp0000140 [PubMed: 30714810] 

Horan et al. Page 13

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Goldenhar LM, & Schulte PA (1996). Methodological issues for intervention research in 
occupational health and safety. American Journal of Industrial Medicine, 29 (4), 289–294. 10.1002/
(SICI)1097-0274(199604)29:4<289::AID-AJIM2>3.0.CO;2-K [PubMed: 8728126] 

6. Nielsen K, Taris TW, & Cox T (2010). The future of organizational interventions: Addressing the 
challenges of today’s organizations. Work & Stress, 24(3), 219–233. 
10.1080/02678373.2010.519176

7. Heaney CA (2011). Worksite health interventions: Targets for change and strategies for attaining 
them. In Quick JC & Tetrick LE (Eds.), Handbook of occupational health psychology, 2nd ed. (pp. 
319–336). American Psychological Association.

8. Sauter SL (2013). Integrative approaches to safeguarding the health and safety of workers. Industrial 
Health, 51(6), 559–561. 10.2486/indhealth.MS5106ED [PubMed: 24292810] 

9. Nielsen K, & Abildgaard JS (2013). Organizational interventions: A research-based framework for 
the evaluation of both process and effects. Work & Stress, 27(3), 278–297. 
10.1080/02678373.2013.812358

10. Burgess M, Brough P, Biggs A & Hawkes A (2019). Why interventions fail: A systematic review 
of occupational health psychology interventions. International Journal of Stress Management. 
10.1037/str0000144

11. Croyle RT (2005). Theory at a glance: A guide for health promotion practice. US Department of 
Health and Human Services National Institutes of Health.

12. Glanz K, & Bishop DB (2010). The role of behavioral science theory in development and 
implementation of public health interventions. Annual Review of Public Health, 31, 399–418. 
10.1146/annurev.publhealth.012809.103604

13. Dubin R (1976). Theory building in applied areas. Chapter 1 in Dunnette MD (Ed.), Handbook of 
industrial and organizational psychology.

14. Dubin R (1978). Theory development. New York: Free Press.

15. Goodson P (2010). Theory in health promotion research and practice: Thinking outside the box. 
Sudbury, MA: Jones and Bartlett.

16. Sutton RI, & Staw BM (1995). What theory is not. Administrative Science Quarterly, 371–384. 
10.2307/2393788

17. Weick KE (1995). What theory is not, theorizing is. Administrative Science Quarterly, 40(3), 385–
390. 10.2307/2393789

18. Corley KG, & Gioia DA (2011). Building theory about theory building: What constitutes a 
theoretical contribution? Academy of Management Review, 36(1), 12–32. 10.5465/amr.2009.0486

19. Hambrick DC (2007). The field of management’s devotion to theory: Too much of a good thing? 
Academy of Management Journal, 50(6), 1346–1352. 10.5465/amj.2007.28166119

20. Nielsen K (2013). How can we make organizational interventions work? Employees and line 
managers as actively crafting interventions. Human Relations, 66(8), 1029–1050. 
10.1177/0018726713477164

21. Green J (2000). The role of theory in evidence-based health promotion practice. Health Education 
Research, 15(2), 125–129. 10.1093/her/15.2.125 [PubMed: 10751371] 

22. Dobson D, & Cook TJ (1980). Avoiding type III error in program evaluation: Results from a field 
experiment. Evaluation and Program Planning, 3(4), 269–276.

23. Richardson KM, & Rothstein HR (2008). Effects of occupational stress management intervention 
programs: a meta-analysis. Journal of Occupational Health Psychology, 13(1), 69. 
10.1037/1076-8998.13.1.69 [PubMed: 18211170] 

24. Bandura A (1998). Health promotion from the perspective of social cognitive theory. Psychology 
and Health, 13(4), 623–649.

25. Komro KA, Flay BR, Biglan A, & Wagenaar AC (2016). Research design issues for evaluating 
complex multicomponent interventions in neighborhoods and communities. Translational 
Behavioral Medicine, 6(1), 153–159. 10.1007/s13142-015-0358-4 [PubMed: 27012263] 

26. Prestwich A, Sniehotta FF, Whittington C, Dombrowski SU, Rogers L, & Michie S (2014). Does 
theory influence the effectiveness of health behavior interventions? Meta-analysis. Health 
Psychology, 33(5), 465. [PubMed: 23730717] 

Horan et al. Page 14

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



27. Avery KN, Donovan JL, Horwood J, & Lane JA (2013). Behavior theory for dietary interventions 
for cancer prevention: A systematic review of utilization and effectiveness in creating behavior 
change. Cancer Causes & Control, 24(3), 409–420. [PubMed: 22729934] 

28. Protogerou C, & Johnson BT (2014). Factors underlying the success of behavioral HIV-prevention 
interventions for adolescents: A meta-review. AIDS and Behavior, 18(10), 1847–1863. [PubMed: 
24903669] 

29. Webb T, Joseph J, Yardley L, & Michie S (2010). Using the internet to promote health behavior 
change: A systematic review and meta-analysis of the impact of theoretical basis, use of behavior 
change techniques, and mode of delivery on efficacy. Journal of Medical Internet Research, 12(1), 
e4. [PubMed: 20164043] 

30. Angus K, Cairns G, Purves R, Bryce S, MacDonald L, & Gordon R (2013). Systematic literature 
review to examine the evidence for the effectiveness of interventions that use theories and models 
of behaviour change: Towards the prevention and control of communicable diseases. European 
Centre for Disease Prevention and Control.

31. Diep CS, Chen TA, Davies VF, Baranowski JC, & Baranowski T (2014). Influence of behavioral 
theory on fruit and vegetable intervention effectiveness among children: A meta-analysis. Journal 
of Nutrition Education and Behavior, 46(6), 506–546. [PubMed: 25457730] 

32. Prestwich A, Webb TL, & Conner M (2015). Using theory to develop and test interventions to 
promote changes in health behaviour: Evidence, issues, and recommendations. Current Opinion in 
Psychology, 5, 1–5.

33. Lipsey MW (1993). Theory as method: Small theories of treatments. New Directions for Program 
Evaluation, 1993(57), 5–38. 10.1002/ev.1637

34. Wijk K, & Mathiassen SE (2011). Explicit and implicit theories of change when designing and 
implementing preventive ergonomics interventions—a systematic literature review. Scandinavian 
Journal of Work, Environment & Health, 363–375. 10.5271/sjweh.3159

35. Anger WK, Elliot DL, Bodner T, Olson R, Rohlman DS, Truxillo DM, … Montgomery D (2015). 
Effectiveness of Total Worker Health interventions. Journal of Occupational Health Psychology, 
20(2), 226–247. 10.1037/a0038340 [PubMed: 25528687] 

36. Ellis S, Barnett-Page E, Morgan A, Taylor L, Walters R, & Goodrich J (2003). HIV prevention: A 
review of reviews assessing the effectiveness of interventions to reduce the risk of sexual 
transmission. London: Health Development Agency.

37. Briner RB, & Walshe ND (2015). An evidence-based approach to improving the quality of 
resource-oriented well-being interventions at work. Journal of Occupational and Organizational 
Psychology, 88(3), 563–586. 10.1111/joop.12133

38. National Institute for Occupational Safety and Health [NIOSH]. (2020, 1). National Occupational 
Research Agenda for Healthy Work Design and Well-being. Retrieved from https://www.cdc.gov/
nora/comment/agendas/default.html

39. U.S. Department of Health and Human Services [HHS]. (2020, 1). Healthy People 2020: Sleep 
Health. Retrieved from https://www.healthypeople.gov/2020/topics-objectives/topic/sleep-health

40. Redeker NS, Caruso CC, Hashmi SD, Mullington JM, Grandner M, & Morgenthaler TI (2019). 
Workplace interventions to promote sleep health and an alert, healthy workforce. Journal of 
Clinical Sleep Medicine, 15(4), 649–657. 10.5664/jcsm.7734 [PubMed: 30952228] 

41. Wan Mohd Yunus WMA, Musiat P, & Brown JSL (2018). Systematic review of universal and 
targeted workplace interventions for depression. Occupational and Environmental Medicine, 75, 
66–75. 10.1136/oemed-2017-104532 [PubMed: 29074553] 

42. Cox T, Taris TW, & Nielsen K (2010). Organizational interventions: Issues and challenges. Work 
& Stress, 24(3), 217–218.

43 *. Bostock S, Luik AI, & Espie CA (2016). Sleep and productivity benefits of digital cognitive 
behavioral therapy for insomnia: A randomized controlled trial conducted in the workplace 
environment. Journal of Occupational and Environmental Medicine, 58(7), 683–689. 10.1097/
JOM.0000000000000778 [PubMed: 27257747] 

44 *. Hardy C, Griffiths A, Norton S, & Hunter M (2018). Self-help in cognitive behavior therapy for 
working women with problematic hot flushes and night sweats (MENOS@Work): A multicenter 

Horan et al. Page 15

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/nora/comment/agendas/default.html
https://www.cdc.gov/nora/comment/agendas/default.html
https://www.healthypeople.gov/2020/topics-objectives/topic/sleep-health


randomized controlled trial. Menopause: The Journal of the North American Menopause Society, 
25(5), 508–519. 10.1097/GME.0000000000001048

45. Landrigan CP, Fahrenkopf AM, Lewin D, Sharek PJ, Barger LK, Barger LK, …, Sectish TC 
(2008). Effects of the Accreditation Council for Graduate Medical Education duty hour limits on 
sleep, work hours, and safety. Pediatrics, 122(2), 250–258. 10.1542/peds.2007-2306 [PubMed: 
18676540] 

46 *. Crain TL, Schonert-Reichl KA, & Roeser RW (2017). Cultivating teacher mindfulness: Effects of 
a randomized controlled trial on work, home, and sleep outcomes. Journal of Occupational 
Health Psychology, 22(2), 138. 10.1037/ocp0000043 [PubMed: 27182765] 

47. Beck AT (Ed.). (1979). Cognitive therapy of depression. Guilford press.

48 *. Barnes CM, Miller JA, & Bostock S (2017). Helping employees sleep well: effects of cognitive 
behavioral therapy for insomnia on work outcomes. Journal of Applied Psychology, 102(1), 104. 
10.1037/apl0000154

49 *. Moen P, Kelly EL, Tranby E, & Huang Q (2011). Changing work, changing health: can real 
work-time flexibility promote health behaviors and well-being?. Journal of Health and Social 
Behavior, 52(4), 404–429. 10.1177/0022146511418979 [PubMed: 22144731] 

50. Byrne DW, Rolando LA, Aliyu MH, McGown PW, Connor LR, Awalt BM, … & Yarbrough MI 
(2016). Modifiable healthy lifestyle behaviors: 10-year health outcomes from a health promotion 
program. American Journal of Preventive Medicine, 51(6), 1027–1037. [PubMed: 27866595] 

51. Dewald JF, Meijer AM, Oort FJ, Kerkhof GA, & Bögels SM (2010). The influence of sleep quality, 
sleep duration and sleepiness on school performance in children and adolescents: A meta-analytic 
review. Sleep Medicine Reviews, 14(3), 179–189. 10.1016/j.smrv.2009.10.004 [PubMed: 
20093054] 

52. Nielsen K, & Miraglia M (2017). What works for whom in which circumstances? On the need to 
move beyond the ‘what works?’question in organizational intervention research. Human Relations, 
70(1), 40–62. 10.1177/0018726716670226

53 *. Anger WK, Kyler-Yano J, Vaughn K, Wipfli B, Olson R, & Blanco M (2018). Total Worker 
Health® intervention for construction workers alters safety, health, well-being measures. Journal 
of Occupational and Environmental Medicine, 60(8), 700–709. 10.1097/
JOM.0000000000001290 [PubMed: 29389813] 

54 *. De Kort YAW, & Smolders KCHJ (2010). Effects of dynamic lighting on office workers: First 
results of a field study with monthly alternating settings. Lighting Research & Technology, 42(3), 
345–360. 10.1177/1477153510378150

55. Flaxman PE, & Bond FW (2010). A randomised worksite comparison of acceptance and 
commitment therapy and stress inoculation training. Behaviour Research and Therapy, 48(8), 816–
820. 10.1016/j.brat.2010.05.004 [PubMed: 20627269] 

56 *. Ebert DD, Berking M, Thiart H, Riper H, Laferton JA, Cuijpers P, … & Lehr D (2015). 
Restoring depleted resources: Efficacy and mechanisms of change of an internet-based unguided 
recovery training for better sleep and psychological detachment from work. Health Psychology, 
34(S), 1240. 10.1037/hea0000277

57*. Ebert DD, Lehr D, Heber E, Riper H, Cuijpers P, & Berking M (2016). Internet-and mobile-based 
stress management for employees with adherence-focused guidance: efficacy and mechanism of 
change. Scandinavian Journal of Work, Environment & Health, 382–394. 10.5271/sjweh.3573

58. Allan V, Vierimaa M, Gainforth HL, & Côté J (2018). The use of behaviour change theories and 
techniques in research-informed coach development programmes: A systematic review. 
International Review of Sport and Exercise Psychology, 11(1), 47–69.

59. Knittle K, Nurmi J, Crutzen R, Hankonen N, Beattie M, & Dombrowski SU (2018). How can 
interventions increase motivation for physical activity? A systematic review and meta-analysis. 
Health Psychology Review, 12(3), 211–230. 10.1080/17437199.2018.1435299 [PubMed: 
29385950] 

60. Borek AJ, Abraham C, Smith JR, Greaves CJ, & Tarrant M (2015). A checklist to improve 
reporting of group-based behaviour-change interventions. BMC Public Health, 15(1), 963. 
10.1186/s12889-015-2300-6 [PubMed: 26403082] 

Horan et al. Page 16

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

The following papers were not cited in the manuscript text but were included in the review:

*. Arapovic-Johansson B, Wåhlin C, Hagberg J, Kwak L, Björklund C, & Jensen I (2018). 
Participatory work place intervention for stress prevention in primary health care: A randomized 
controlled trial. European Journal of Work and Organizational Psychology, 27(2), 219–234. 
10.1080/1359432X.2018.1431883

*. Asplund RP, Dagöö J, Fjellström I, Niemi L, Hansson K, Zeraati F, … & Andersson G (2018). 
Internet-based stress management for distressed managers: Results from a randomised controlled 
trial. Occupational and Environmental Medicine, 75(2), 105–113. [PubMed: 28855344] 

*. Auger KA, Landrigan CP, del Rey JAG, Sieplinga KR, Sucharew HJ, & Simmons JM (2012). Better 
rested, but more stressed? Evidence of the effects of resident work hour restrictions. Academic 
Pediatrics, 12(4), 335–343. 10.1016/j.acap.2012.02.006 [PubMed: 22626586] 

*. Bell LB, Virden TB, Lewis DJ, & Cassidy BA (2015). Effects of 13-hour 20-minute work shifts on 
law enforcement officers’ sleep, cognitive abilities, health, quality of life, and work performance: 
The phoenix study. Police Quarterly, 18(3), 293–337. 10.1177/1098611115584910

*. Burton WN, Chen CY, Li X, McCluskey M, Erickson D, Barone D, … & Schultz AB (2016). 
Evaluation of a workplace-based sleep education program. Journal of Occupational and 
Environmental Medicine, 58(9), 911–917. 10.1097/JOM.0000000000000824 [PubMed: 
27454395] 

*. de Bruin EI, Formsma AR, Frijstein G, & Bögels SM (2017). Mindful2Work: Effects of combined 
physical exercise, yoga, and mindfulness meditations for stress relieve in employees. A proof of 
concept study. Mindfulness, 8(1), 204–217. 10.1007/s12671-016-0593-x [PubMed: 28163797] 

*. de Vries JD, Van Hooff ML, Geurts SA, & Kompier MA (2017). Exercise to reduce work-related 
fatigue among employees: A randomized controlled trial. Scandinavian Journal of Work, 
Environment & Health, 337–349. 10.5271/sjweh.3634

*. Desai SV, Feldman L, Brown L, Dezube R, Yeh HC, Punjabi N, … & Cofrancesco J (2013). Effect 
of the 2011 vs 2003 duty hour regulation–compliant models on sleep duration, trainee education, 
and continuity of patient care among internal medicine house staff: a randomized trial. JAMA 
Internal Medicine, 173(8), 649–655. [PubMed: 23529771] 

*. Fang R, & Li X (2015). A regular yoga intervention for staff nurse sleep quality and work stress: A 
randomised controlled trial. Journal of Clinical Nursing, 24(23–24), 3374–3379. 10.1111/
jocn.12983 [PubMed: 26478577] 

*. Herr R, Barrech A, Riedel N, Gündel H, Angerer P, & Li J (2018). Long-term effectiveness of stress 
management at work: Effects of the changes in perceived stress reactivity on mental health and 
sleep problems seven years later. International Journal of Environmental Research and Public 
Health, 15(2), 255. 10.3390/ijerph15020255

*. Kiley KA, Sehgal AR, Neth S, Dolata J, Pike E, Spilsbury JC, & Albert JM (2018). The 
effectiveness of guided imagery in treating compassion fatigue and anxiety of mental health 
workers. Social Work Research, 42(1), 33–43. 10.1093/swr/svx026

*. Kubo T, Takahashi M, Sato T, Sasaki T, Oka T, & Iwasaki K (2011). Weekend sleep intervention for 
workers with habitually short sleep periods. Scandinavian Journal of Work, Environment & 
Health, 418–426. 10.5271/sjweh.3162

*. LeCheminant J, Merrill RM, & Masterson TD (2017). Changes in behaviors and outcomes among 
school-based employees in a wellness program. Health Promotion Practice, 18(6), 895–901. 
10.1177/1524839917716931 [PubMed: 28758507] 

*. Merrill RM, Anderson A, & Thygerson SM (2011). Effectiveness of a worksite wellness program on 
health behaviors and personal health. Journal of Occupational and Environmental Medicine, 
53(9), 1008–1012. 10.1097/JOM.0b013e3182281145 [PubMed: 21860328] 

*. Poulsen AA, Sharpley CF, Baumann KC, Henderson J, & Poulsen MG (2015). Evaluation of the 
effect of a 1-day interventional workshop on recovery from job stress for radiation therapists and 
oncology nurses: A randomised trial. Journal of Medical Imaging and Radiation Oncology, 59(4), 
491–498. 10.1111/1754-9485.12322 [PubMed: 26094782] 

Horan et al. Page 17

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



*. Querstret D, Cropley M, Kruger P, & Heron R (2016). Assessing the effect of a Cognitive Behaviour 
Therapy (CBT)-based workshop on work-related rumination, fatigue, and sleep. European 
Journal of Work and Organizational Psychology, 25(1), 50–67. 10.1080/1359432X.2015.1015516

*. Schiller H, Lekander M, Rajaleid K, Hellgren C, Åkerstedt T, Barck-Holst P, & Kecklund G (2018). 
Total workload and recovery in relation to worktime reduction: a randomised controlled 
intervention study with time-use data. Occupational and Environmental Medicine, 75(3), 218–
226. 10.1136/oemed-2017-104592 [PubMed: 29183947] 

*. Wolever RQ, Bobinet KJ, McCabe K, Mackenzie ER, Fekete E, Kusnick CA, & Baime M (2012). 
Effective and viable mind-body stress reduction in the workplace: A randomized controlled trial. 
Journal of Occupational Health Psychology, 17(2), 246. 10.1037/a0027278 [PubMed: 22352291] 

Horan et al. Page 18

J Occup Environ Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Flow chart for inclusion of peer-reviewed work-related interventions to improve sleep
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Table 1.

Literature Search Strategy

Description

Electronic 
Databases 
Searched

Academic Search Complete, CINAHL, ERIC, Nursing and Allied Health, PsycInfo, PubMed, SAGE, Science Direct, 
Scopus, and TRID.

Search Terms (sleep* OR insomnia OR drows* OR fatigu* OR shiftwork OR shift AND work) AND (employ* OR work* OR staff* OR 
perso*el OR supervis* OR team* OR manage* OR organi?ation OR office* OR industr* OR compan* OR institut*) AND 
(treat* OR interven* OR therap* OR trial* OR promot* OR educat* OR seminar* OR workshop* OR program* OR 
course* OR efficac* OR effect* OR eval*).
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