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Objectives   Work-related musculoskeletal disorders (MSD) affect over 1.7 billion people globally with a 
huge economic burden. Despite decades with legislations, policies and risk-reduction interventions, we see no 
decreases in MSD prevalence. Current prevention models focus on eliminating workplace hazards, overlooking 
that physical and psychosocial work factors can also promote musculoskeletal health (MSH). We were com-
missioned through the Danish Working Environment Agreement to develop new approaches addressing this 
conceptual gap.
Methods   Through iterative stakeholder dialogue with Danish policymakers, social partners, and workplace 
practitioners, we developed and visualized the CoWork (Copenhagen work-related) MSH model to shift the 
focus from preventing MSD through risk reduction toward actively promoting work-related MSH. The model 
aims to bridge theory with workplace structure and implementation by addressing stakeholder requests for clear 
terminology, conceptual understanding in a workplace context, and actionable guidance.
Results   The CoWork MSH model provides a new definition of work-related MSH as “a state of physical, men-
tal, and social well-being of the locomotor system in relation to work” as well as five integrated elements; (i) a 
health-oriented approach, (ii) a just-right work factor conceptualization, (iii) the Organizational, Management, 
Group, !ndividual (OMG!) workplace framework, (iv) an intervention guidance, and (v) health economics per-
spective. This approach recognizes that work factors can benefit rather than harm health when properly designed 
and implemented.
Conclusions   The CoWork MSH model represents a paradigm shift, extending from risk reduction to MSH pro-
motion, providing researchers, policymakers, and practitioners with a framework for understanding, researching, 
and practice to promote workplace MSH.
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Work-related musculoskeletal disorders (MSD) represent 
the highest global health-related burden, affecting over 
1.7 billion people worldwide and imposing a $2.1 trillion 
economic burden (1, 2). Despite five decades of research, 
policy initiatives, and workplace interventions focused 
on reducing physical and psychosocial risk factors, MSD 
prevalence continues to rise globally (3). Implementa-
tion failure of evidence-based workplace interventions 
on MSD might partly explain this. However, the global 
increase in MSD signals a fundamental limitation in our 
conceptual approach (theory), necessitating a paradigm 
shift from risk reduction to health promotion in occupa-
tional musculoskeletal health (MSH) (4, 5).

Evolution of conceptual models

The conceptual understanding of work-related MSD 
has evolved over time. In the 1980s, influential models 
focused on biomechanical work factors such as high 
force, awkward postures, and repetitive work as causes 
to MSD (6, 7). In this period, models for acceptable 
whole-body energetic workloads (eg, based on heart rate 
monitoring) were also developed (8).

The entry of computer work in the early 1990s initi-
ated a shift in focus. This is reflected in Hägg et al’s 
Cinderella hypothesis (9), which states that the smallest 
motor units of muscles are first and continuously active 
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during sustained low-force work tasks, and therefore 
particularly susceptible to energy deficit, metabolic 
overload and elevated intramuscular pressure, leading 
to MSD (9).

Subsequently, models expanded to incorporate psy-
chosocial and organizational work factors in the devel-
opment of MSD. Bongers et al (10) developed a frame-
work explaining how physical and psychosocial work 
factors interact in the development of MSD, which was 
further empirically supported in an extensive review by 
Bernard et al (11) and a reference book for effective pre-
vention by Hagberg et al (12). Westgaard & Winkel (13) 
further conceptualized how organizational and contex-
tual factors interact with the physical and psychosocial 
work factors to cause MSD.

Macdonald & Oakman (14) later advocated that 
more effective prevention of work-related MSD required 
a more holistic participatory system-based risk assess-
ment and workplace procedures on all types of work-
related hazard (also psychosocial) for MSD. They also 
developed digital guides for participative workplace 
risk factor identification and management (the APHIRM 
framework) (15). Recently, van der Beek et al (16) 
outlined a framework guiding the steps in workplace 
interventions to prevent MSD.

Limitations of current conceptual models

As highlighted by Kuijer and colleagues in their review 
of work-related MSD research over the last 50 years, 
existing models share a common core logic: prevent 
work-related MSD by reducing workplace risk factors 
(17). This approach mirrors the logic in other domains 
of occupational health, such as chemical and biological 
occupational safety and health (OHS), treating work 
factors as inherent health hazards requiring elimination 
or reduction. This logic is exemplified by the “Vision 
Zero” approach (18) outlining the idea that work-related 
injuries and diseases are preventable through elimination 
of work hazards, and the Hierarchy of Controls Model 
(19) which guides the elimination, substitution, or engi-
neering control of workplace hazards. These models 
and core logic have also expanded from their domains 
to other occupational health domains, including MSD 
prevention (20–22).

Beyond risk reduction approaches, some models in 
occupational health and ergonomics emphasize achiev-
ing optimal ’fit’ between workers and their work envi-
ronment (14, 23). This worker–environment fit per-
spective focuses on matching job demands to worker 
capabilities and preferences rather than solely eliminat-
ing hazards (14, 23). While these fit-based approaches 
represent an important conceptual advance beyond pure 
hazard elimination, they are primarily applied to job 
design and crafting rather than systematically incorpo-

rated into work-related MSD prevention frameworks 
that promote and sustain health over time (14).

This idea of optimizing worker–environment fit 
aligns with the definition of ergonomics as “the scientific 
discipline concerned with the understanding of interac-
tions among humans and other elements of a system, [...] 
to optimize human well-being and overall system per-
formance” (24). The goals of the International Labour 
Organization (ILO) and the International Ergonomics 
Association (IEA) include improving worker wellbeing, 
occupational safety and health, and the sustainability 
of workers and of work systems, ie, extending beyond 
hazard elimination to encompass optimal worker-system 
fit (25). However, despite this broader conceptualization 
within ergonomics theory, practical MSD prevention 
interventions have remained largely anchored in the risk 
reduction paradigm.

This focus on hazard reduction and worker–environ-
ment fit contrasts with the recognition that workplaces 
represent big untapped potential for promoting health. 
As highlighted in a recent review, workers spend sub-
stantial portions of their waking hours at work, creating 
opportunities to influence public health through work-
place-based health promotion (26). However, health 
promotion is traditionally considered as “something 
else” than work, ie, activities done besides the core 
work tasks. Further, despite the growing recognition of 
workplace health promotion, MSD prevention remains 
limited to the traditional risk reduction logic. An alter-
native is the ’total worker health’ approach that aims 
to integrate workplace hazard reduction with health 
promotion (27).

Importantly, the worker–environment fit approaches 
differ conceptually from risk reduction models, focus-
ing on optimization and job crafting rather than hazard 
elimination. However, in the context of MSD preven-
tion, even fit-based interventions have typically aimed 
to reduce hazards at work to prevent harm rather than 
actively promote work-related MSH.

We believe that the “workplace risk reduction logic” 
and fit-based approaches have merit and value in work-
place prevention but also limitations when applied to 
MSD.

Unlike the exclusively harmful occupational expo-
sures in other occupational health domains (eg, asbestos 
and carcinogenic materials), work factors relevant to 
MSD can also have positive influences on the mus-
culoskeletal system. This is particularly evident with 
physical work factors like standing, walking, lifting, arm 
elevation and forward bending that are also deliberately 
practiced in fitness and rehabilitation settings to improve 
musculoskeletal function and well-being (28, 29). This 
can also hold for psychosocial work factors that might 
be beneficial for musculoskeletal well-being, such as 
emotionally (eg, caregiving for family) and cognitively 
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(eg, a game of chess) demanding leisure tasks. We see it 
as a limitation that current influential conceptual models 
of work-related MSD, whether focused on risk reduction 
or worker–environment fit, do not capture the idea that 
physical and psychosocial work factors not only prevent 
harm or achieve fit but can have a beneficial influence 
on health over time.

Finally, until validated instruments to measure rel-
evant factors and outcomes has been developed, it 
will be difficult to determine the value of the new 
conceptual approach. Such instruments are crucial for 
future research, but instrument development should be 
informed by the new approach in order to incorporate 
measures that are needed to evaluate the key measure 
and outcomes.

Theoretical underpinnings of work’s positive health effects

The idea that a focus on health-promoting work factors 
adds value to a risk-reduction approach for preventing 
disease has been proposed and is, thus, not novel. The 
most influential conceptual model expanding the under-
standing of health beyond the mere absence of disease 
is arguably Antonovsky’s Salutogenesis Model (30). A 
central premise of this model is that health promotion 
is not simply the reverse of disease prevention. Instead, 
health is conceptualized as a continuum ranging from 
well-being to disease. Consequently, interventions should 
not only focus on reducing risk factors for illness but also 
on strengthening factors that actively promote health.

Occupational health models have further outlined how 
work factors can have both harmful and beneficial health 
effects. One of them is Warr’s Vitamin Model, proposing 
that certain psychosocial work factors (eg, job demands 
or autonomy) influence health in a non-linear manner, 
similar to the physiological effects of various vitamins 
(31). The model outlines that, for work factors having a 
curvilinear (inverted U-shaped) health effect, both excess 
and deficiency of exposures can be detrimental for health 
(31). A more recent conceptual model – the Goldilocks 
Work Paradigm – further operationalizes how physi-
cal and psychosocial work factors can influence health 
according to the described just right concept (32, 33). 
The paradigm proposes that work can promote workers’ 
health by designing physical and psychosocial work fac-
tors to be just right, ie, neither too much nor too little. 
Through this lens, the health effects of a physical or psy-
chosocial work factor depend on the dose, time-pattern, 
combinations with other (work and non-work) factors 
and context. Pilot and feasibility workplace interventions 
based on the ’just right’ principles have shown promising 
effectiveness of the just right concept in several occupa-
tions (34). One cluster-randomized controlled trial among 
childcare workers found positive effects on worker energy 
at work and need for recovery, and most of the workers 

in the intervention group were highly satisfied with the 
intervention (34). However, two other trials based on this 
concept did not find positive effects (34). Although the 
evidence for the effectiveness of the ’just right’ concept 
is limited, the current research indicates that it has poten-
tial to be attractive to workplaces and effectiveness. In 
sum, we argue that these existing ideas and models offer 
a theoretical basis for understanding how an emphasis 
on promoting work-related MSH adds value to existing 
approaches that focus primarily on preventing MSD by 
reducing workplace risk factors.

The need for a new approach to work-related musculoskel-
etal health

As described by Antonovsky (30), the idea that factors 
can have both harmful and beneficial health effects 
requires health-related outcome measures that reflect 
both the better and the worse. However, this does not 
align with how MSD is typically conceptualized and 
measured (eg, pain intensity from none (score of 0) to 
worst imaginary (score of 10) (35). We believe that the 
World Health Organization (WHO)’s definition of health 
as “a state of complete physical, mental and social 
well-being and not merely the absence of disease or 
infirmity” aligns well with this need for an instrument 
to measure both improvements and worsening of work-
related MSH (36).

While Kuijer et al (36) recently proposed the term 
“work-related MSH,” we are not aware of a defini-
tion of work-related MSH that aligns with the WHO’s 
definition of health. We believe this hinders progress 
in work-related MSD research and workplace practice. 
To address this, we propose a new definition of work-
related MSH along with a corresponding conceptual 
model.

Definition of work-related musculoskeletal health

Current research and workplace prevention strategies 
predominantly focus on identifying and reducing work 
factors that can cause MSD. While this risk-reduction 
approach has merit, we believe it fails to capture the 
positive dimensions of work-related MSH, such as 
well-being derived during and from work. The WHO 
describes MSH as “the performance of the locomotor 
system, comprising intact muscles, bones, joints and 
adjacent connective tissues” (37). However, the orga-
nization has not provided a definition of work-related 
MSH. The term “MSH at the workplace” is not new 
(38), nevertheless we have not found a definition of it. 
Without a clear definition of work-related MSH, the field 
remains constrained to reduction of risk factors for MSD 
rather than enabling a comprehensive approach includ-
ing how work can improve MSH.
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Therefore, we propose the following definition: 
“Work-related MSH is a state of physical, mental, and 
social well-being of the locomotor (musculoskeletal) 
system in relation to work.” This definition represents 
a fundamental shift from avoiding MSD to optimizing 
how work can enhance musculoskeletal well-being. In 
this context of work-related MSH, physical, mental, 
and social well-being entails “the ability to perform 
work”, the “perceptions and emotions in doing work”, 
the “capacity to recover from and adapt to work”, the 
“ability to sustain to work” and the “beneficial influence 
from work” on the musculoskeletal system. Moreover, 
our understanding of the musculoskeletal system goes 
beyond how WHO describes the locomotor system (37), 
also capturing the psychosocial (eg, sensory, perceptual, 
cognitive) aspects. Accordingly, our definition of work-
related MSH aligns with the bio-psycho-social theory 
capturing both physical and psychosocial aspects of 
work (39).

We operationalize work-related MSH as the ability 
of the worker to perform work tasks in a sustainable 
manner. Moreover, the definition captures the ability of 
the musculoskeletal system to perform, adapt to, recover 
from and sustain a variety of physical and psychosocial 
challenging work tasks. This encompasses traditional 
“work physiological” dimensions, such as strength, 
flexibility, endurance, and recovery capability to per-
form physically challenging work tasks. It also captures 
psychosocial aspects of well-being at work, including 
perceptions such as meaning, vitality, confidence, and 
motivation to engage in a variety of work tasks.

Our aim in proposing this definition is to establish a 
new foundation for understanding, research and work-
place interventions and practice on work-related MSH. 
Advantages of the term work-related MSH include that 
it is:

• Inclusive for all. Unlike terms such as “MSD” or 
“pain,” which primarily emphasize workers at elevated 
risk or those already affected, work-related MSH offers 
a more inclusive perspective. This broader scope may 
support both early preventive efforts and the promotion 
of sustainable MSH for the entire workforce.

• Better aligned with public health paradigms. The 
term MSH reflects a more holistic understanding of 
health, consistent with the WHO’s definition. By adopt-
ing this terminology, we believe collaboration between 
occupational health and safety (OHS) and public health 
researchers and practitioners can be strengthened.

• More engaging. Framing the concept more in terms 
of MSH than MSD may foster greater engagement and 
motivation among workplaces, managers, employees 
and OHS stakeholders and policy-makers. Since sustain-
able work-related MSH requires both prevention and 
promotion, it might be more attractive for, and balanced 
between, employers and employees.

• Has greater appeal to policy-makers and strategic 
stakeholders. Policy-makers and system-level actors 
can be more responsive to concepts that emphasize 
sustainability, inclusion, and positive development than 
avoidance of MSD.

• Encourages development of new instruments, tools 
and indicators for research and practice. The new defi-
nition of work-related MSH requires development and 
use of new instruments for measurement of work-related 
MSH and implementation of workplace interventions to 
promote work-related MSH.

The CoWork MSH model

The CoWork (Copenhagen work-related) MSH model 
provides a framework to support understanding how 
work factors can promote work-related MSH. The model 
is visualized in figure 1. Developed through iterative 
stakeholder engagement, it aims to provide OHS policy 
makers, stakeholders, practitioners, researchers and 
workplaces with a terminology, conceptual understand-
ing, guide for translation to workplace practice, and 
potential benefits in shifting focus from reducing risks 
for MSD to promotion of work-related MSH.

Naming of the model

The name “CoWork” MSH model was deliberately 
chosen to highlight core aspects of the model. First, it 
highlights “Work” as the central element of the model, 
underscoring the importance of work factors for MSH. 
Further, it reinforces that “Work” is not only the context 
challenging MSH but also where to promote it. Sec-
ond, the prefix “Co” signals collaboration and co-cre-
ation, emphasizing the participative approach between 
researchers, practitioners, OHS stakeholders and policy 
makers, employers and employees. Third, it acknowl-
edges the location where the model was commissioned 
and developed (ie, Copenhagen). Beyond these aspects, 
“Co” also conveys that promotion of work-related 
MSH is a shared responsibility that requires collective 
action across the organizational levels of workplaces 
and beyond. It also underlines the aim to bridge OHS 
research and practice, highlighting that the CoWork 
MSH model aims to be both scientifically grounded and 
practically applicable.

Model development and rationale

The development of the CoWork MSH model was 
initiated in response to growing concerns from Danish 
policymakers and social partners about the high and 
growing burden of work-related MSD in Denmark. 
Despite funding and implementation of initiatives, 
policies, and preventive strategies in Denmark, the 
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prevalence and burden of MSD have remained largely 
unchanged or increased (40). This led to agreement 
among OHS stakeholders on the need for new knowl-
edge and approaches to better understand and prevent 
MSD in the workplace.

In 2022, as part of the Danish Working Environ-
ment Agreement, the Working Environment Inspection 
Authority asked the National Research Centre for the 
Working Environment (NFA) to provide an overview 
of research-based knowledge on prevention of work-
related MSD. Our (coauthors on this paper) collabora-
tion and dialogue with colleagues at the Danish Work-
ing Environment Inspection Authority and the social 
partners revealed that existing models (such as the bio-
psycho-social theory) were difficult to communicate and 
translate to workplaces. Thus, we agreed on the need to 
develop a new model to bridge this gap.

Close stakeholder engagement and dialogue char-
acterized the development process of the model. The 
authors performed a structured literature review of work 
factors associated with MSD and related workplace 
interventions, forming a fundament for development of 
the model. We presented an overview of the literature 
review to the stakeholders in a Danish report (41), 

giving an updated overview of the existing research, 
knowledge and recommendations on work-related MSD. 
Subsequently, we consulted Danish social partners, OHS 
policymakers and practitioners across several iterations 
to facilitate comprehension of the model and making 
it engaging, and practically applicable for workplaces. 
Their suggestions and feedback were instrumental in 
shaping the conceptualization and visualization of the 
model (figure 1).

Identified barriers and model purpose

This process revealed that a key barrier to workplace 
prevention is the absence of conceptual models that 
effectively bridge theoretical foundations with organi-
zational structures and everyday practice. Without such 
a model, stakeholders (eg, employers, employees, and 
OHS practitioners) struggle to form a shared understand-
ing of how work influences MSD, making it difficult to 
initiate appropriate interventions. Existing models of 
work-related MSD, which largely focus on risk factors, 
may also be less motivating for stakeholders and work-
places seeking actionable guidance. Consequently, OHS 
stakeholders expressed the need for a new conceptual 

Figure 1. Visualization of the CoWork (Copenhagen work-related) musculoskeletal health (MSH) model developed through iterative stakeholder engagement 
and feedback. The reversed IGLO model, the Organizational (O), Management (M), Group (G), Individual (!) (OMG!) workplace framework conceptualizes how 
work factors influence worker health within the multi-level structure of workplaces. Work tasks are the core building bricks of the model; leading to the physical 
and psychosocial work factors transport downwards through the organizational levels of the workplace. The physical and psychosocial work factors origin from 
the work tasks (illustrated by yellow symbols) performed by the workplace to fulfill its overall obligation, function and role in society. Factors in the Overarching 
context, such as societal regulations, infrastructure and economy have a strong influence on the overall demands and resources of the workplace. Factors 
such as the physical and social environment and health behaviors outside the workplace also play a role for MSH of the workers. At the Organizational (O) 
level, the upper-level structures, procedures, requirements and resources for producing the services or goods are set. Thus, the Organizational level has a large 
influence on the overall demands and resources for performing the work tasks leading to the physical and psychosocial work factors. At the Management (M) 
level, the more specific allocation, planning, demands and resources of the work tasks (often to groups) are determined. At the Group (G) level, teams allocate 
work tasks and collaborate according to the given plans, demands and resources set by the higher organizational levels. At the Individual (!) level, when the 
worker performs a work task with certain demands and resources, it leads to physical and psychosocial work exposures. These work factors are often called 
“external” physical and psychosocial exposures, such as ergonomic postures, work pace and social interactions. These external exposures further lead to 
physiological and psychological responses (called “internal” exposures). These internal exposures depend on the doses, time patterns, combinations with 
other (work and non-work) factors and context. How the internal exposures influence work-related MSH depend on how far they deviate from being just right. 
If they are within just right, they improve work-related MSH. While if they are “too much” or “too little” they can have a harmful influence on work-related MSH. 
While improvements in work-related MSH is economically beneficial for organizations, impairments of MSH leads to economic costs.



200	 Scand J Work Environ Health, vol 52, no 3

The COWORK model for musculoskeletal health

model that moves beyond risk reduction and emphasizes 
the promotion of work-related MSH.

They noted that this shift—from preventing MSD to 
promoting MSH—requires new terminology, a clarified 
conceptual basis, guidance on translating concepts into 
workplace practice, and a clear articulation of potential 
benefits (eg, economic) for policymakers, practitioners, 
researchers, and workplaces. In response, the proposed 
model introduces a new definition of work-related MSH 
and five key elements: (i) a health-oriented approach, 
(ii) “just-right” conceptual thinking about work factors, 
(iii) the Organizational, Management, Group, !ndi-
vidual (OMG!) workplace framework, (iv) a workplace 
intervention perspective, and (v) an occupational health 
economics approach.

Model overview and key elements

We designed the CoWork MSH model not just as a 
framework for research but also to promote engagement, 
dialogue, shared understanding, and joint action by all 
relevant OHS stakeholders on work-related MSH. Based 
on the described iterative process between the coauthors 
and the mentioned OHS stakeholders, the model consists 
of five key elements aligned with the proposed definition 
of work-related MSH. 

Health oriented approach. As already described, the model 
reframes the focus from preventing MSD by reducing 
work-related risk factors to promoting and sustaining 
work-related MSH.

Just right concept. The model is based on the "just right" 
conceptual thinking of work and health. This means that 
physical and psychosocial work factors are not inher-
ently harmful, but each can have beneficial and harmful 
impact on work-related MSH. This builds on the Vitamin 
Model and the Goldilocks Work paradigm (31, 33).

The OMG! workplace framework. To better align the model 
with workplace structures and practice, the CoWork 
MSH model builds on the well-established individual–
group–leader–organization (IGLO) workplace frame-
work (42, 43). IGLO is a multilevel model describing 
how work factors are shaped by—and can be targeted 
through—four organizational levels. It also incorporates 
the broader contextual environment surrounding the 
workplace, including societal regulations, policies, and 
economic conditions (42, 43).

During consultations, OHS stakeholders recom-
mended reversing the IGLO sequence so that the orga-
nization, rather than the individual, appears first. Their 
rationale was that this ordering better reflects how 
workplaces function and how work factors cascade 
down through organizational hierarchies. Following 

their input, we refer to the reversed framework as the 
OMG! (organizational–management–group–individual) 
workplace framework. To support recognition and ease 
of communication, the individual level is denoted with 
an exclamation point (!), a stylized representation of 
the letter *i*.

Workplace MSH intervention perspective. As mentioned 
above, we consider the OMG! workplace framework 
and the Research Framework for the Development 
and Implementation of Interventions Preventing MSD 
(16, 42) to form a useful structure and guide to work-
place interventions on work-related MSH. Because of 
the complexity of workplace interventions, we sug-
gest to use the UK Medical Research Council (MRC) 
framework for designing, implementing and evaluating 
complex interventions (44). In particular, we see the 
systems thinking, stakeholder engagement, context 
adaptation and iterative development and evaluation to 
be valuable features of the MRC framework to base the 
workplace interventions to promote work-related MSH 
on. Moreover, already established recommendations to 
succeed with the design, implementation, effectiveness 
and evaluation of workplace interventions also apply 
for the CoWork MSH model (45). Examples include 
a participatory approach of all organizational levels, 
using a system approach, and a structural intervention 
thinking (46–48).

Compared to workplace interventions to identify and 
reduce workplace risk factors to prevent MSD, work-
place interventions to promote MSH require a different 
program logic, intervention components, implementa-
tion strategies and evaluation. Because the Goldilocks 
Work paradigm (32, 33) shares the same "just right" 
concept of work factors and health, we recommend to 
design, implement and evaluate CoWork MSH work-
place interventions according to the Goldilocks Work 
paradigm (32, 33).

Occupational health economics approach. The fifth key 
element of the CoWork MSH model integrates occupa-
tional health economics thinking in the concept. While 
economic incentives and perspectives are critical drivers 
of organizational decision-making, we think they are 
overlooked in existing models for work-related MSD. 
Naturally, workplaces function primarily as economic 
entities by producing goods and delivering services 
rather than promoting worker health. Consequently, 
economic incentives can be essential for supporting 
management engagement, sustained investment, and 
long-term implementation of workplace interventions 
(49). Therefore, the CoWork MSH model takes occu-
pational health economics beyond economic evaluation 
of workplace interventions. Accordingly, the design and 
implementation of workplace interventions to promote 
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MSH should aim for optimizing employer cost-benefit, 
cost-effectiveness and return on investment is a core 
principle. Another economic principle of the CoWork 
MSH model is to systematically and empirically develop 
and communicate business cases for workplace inter-
ventions to promote work-related MSH. The practical 
importance of this economic rationale became evident in 
our collaboration with Copenhagen municipality, which 
committed to substantial long-term investment in work-
place MSD prevention across 300+ childcare institutions 
after observing positive return-on-investment (50, 51). 
This example illustrates how research-based economic 
business cases can drive scale-up, organizational adop-
tion and investments in workplace interventions.

Visualization of the CoWork MSH model

The CoWork MSH model is illustrated in figure 1. As 
seen, the OMG! framework provides a scaffold for the 
model. Work tasks are the core building bricks of the 
model, leading to the physical and psychosocial work 
factors transported downwards through the organiza-
tional levels of the workplace, until they finally influ-
ence workers' work-related MSH.

The physical and psychosocial work factors origins 
from the work tasks performed by the workplace (orga-
nization) to fulfill its overall obligation, function and 
role in society (the so-called “overarching context”). 
Factors in the overarching context – such as societal 
regulations, infrastructure and economy – have a strong 
influence on the overall demands and resources for 
producing services or goods by the workplace (43). In 
addition, factors such as the physical and social environ-
ment and health behaviors outside the workplace also 
play a role for workers' MSH.

At the organizational level, the upper-level struc-
tures, prioritizations, procedures, requirements and 
resources for producing the services or goods are set. 
Thus, this level has a large influence on the overall 
demands (eg, productivity and quality requirements, 
staffing) and resources (eg, time, equipment) for per-
forming the work tasks leading to the physical and 
psychosocial work factors influencing workers' MSH.

At the management level, the more specific allo-
cation, planning, demands and resources of the work 
tasks (often to groups) are determined. Thus, this level 
highly influences work factors of importance for MSH 
– such as level of job control and social support from 
management, work pressure and available ergonomic 
tools. Moreover, this level often has a big say on the 
design of the production (eg, job rotation arrangements) 
influencing the physical and psychosocial work factors 
of the workers.

At the group level, teams allocate work tasks and 
collaborate according to the given plans, demands and 

resources set by the higher organizational levels. This 
level often has a strong influence on who performs 
which work tasks, and thereby on the physical and psy-
chosocial work factors influencing workers MSH. The 
MSH-related culture (eg, shared perceptions, problem 
solving strategies and skills, and communication in a 
group) is also formed at this level (52).

At the individual level, when the worker performs a 
work task with certain demands and resources, it leads 
to physical and psychosocial work exposures. These 
work factors are often called “external” physical and 
psychosocial exposures, such as ergonomic postures, 
work pace and social interactions. These external expo-
sures further lead to physiological and psychological 
responses (called “internal” exposures) influencing the 
worker's MSH. These internal exposures depend on the 
dose, time pattern, combinations with other (work and 
non-work) factors and context.

In line with Warr’s Vitamin Model and the Goldi-
locks Work paradigm, how the internal work factors 
influence work-related MSH depend on how far they 
deviate from the “just right” principle. If they are within 
the acceptable range, they have a beneficial effect on 
work-related MSH. While if they are “too much” or 
“too little”, they can have a harmful influence (31–33).

Future directions for research, implementation, and policy

The CoWork MSH model offers a new conceptual lens 
for promoting work-related MSH in occupational set-
tings, going beyond prevention to improvement of MSD. 
Overall, the novelty of each main element of the model 
can be debated. However, we are not aware of any exist-
ing model that has integrated the model's main elements 
to address work-related MSD. More importantly, this 
integration enables a paradigm shift from disorder preven-
tion to health promotion that existing MSD frameworks 
– whether focused on risk reduction, person-environment 
fit, or systems thinking – do not achieve. While each 
component draws on established theory, their systematic 
integration creates an actionable framework that stake-
holders found absent from existing models, evidenced by 
the specific request from Danish social partners for this 
new approach despite the availability of established MSD 
frameworks. However, to realize its full potential, the 
model needs to be translated into practical communication 
materials and intervention tools for the workplace, tested 
through empirical research, and systematically brought 
into practice. Moreover, the request and development of 
the model has been limited to Denmark, and might not be 
directly applicable beyond the Nordic welfare societies. 
This is a limitation of the proposed model, which means 
that the model might need translation and tailoring to 
other societies. We outline the following four core areas 
of future research.
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Developing instruments to measure work-related MSH. Exist-
ing measurement instruments focus predominantly on 
the negative outcomes of MSD, such as pain. These 
instruments are therefore useful for evaluating inter-
ventions or policies aimed at preventing MSD but 
not for promoting work-related MSH. A first research 
step is therefore to develop and validate measurement 
instruments that operationalize the proposed definition 
of work-related MSH (30). This step is an urgent pre-
requisite for successful implementation. Until validated 
instruments to measure relevant factors and outcomes 
are developed, it will be difficult to implement and 
determine the value of the new conceptual approach. 
Thus, development of instruments are essential for 
researchers to be able to adopt and evaluate this con-
ceptual approach. The new approach should inform the 
development of these instruments in order to incorporate 
measures needed to evaluate the key implementation 
measures and outcomes.

Building the empirical research foundation. To support the 
CoWork MSH model as a research-based framework, 
there is a need for research that explores how various 
dose, time pattern, combinations with other (work and 
non-work) factors and contexts are associated with 
work-related MSH. Much of the current research focuses 
on establishing dose–response thresholds to reduce 
risk for MSD, but the "just right" conceptual approach 
embedded in the CoWork MSH model calls for another 
perspective. Future studies should particularly explore 
potential non-linear or U-shaped relationships between 
various physical and psychosocial work factors and 
work-related MSH.

Systematically designing and evaluating interventions. Inter-
ventions according to the CoWork MSH model should 
follow the established recommendations to succeed with 
the design, implementation and evaluation of work-
place interventions (45), the Research Framework for 
the Development and Implementation of Interventions 
Preventing MSD framework (16), the MRC framework 
(44), and the Goldilocks Work paradigm (32, 33). We 
encourage researchers to systematically develop, imple-
ment and evaluate workplace interventions of various 
designs to promote work-related MSH.

Systematic evaluation of societal up- and downstream impact. 
To fully capture the relevance and societal value of the 
CoWork MSH model, both its upstream and downstream 
societal impacts should be systematically evaluated. 
Societal impact from research refers to non-academic 
changes that can be traced back to research, such as the 
introduction and adoption of the CoWork MSH model. 
Upstream use of the model may influence policy by 
engaging and informing decision-makers, thereby con-

tributing to changes in public policies, collaborative 
agreements, regulatory practices, or public debates. 
Downstream use of the model may affect workplace 
practices by shaping how OHS consultants advise work-
places, and how work is organized, planned and per-
formed to improve MSH. Such intermediate outcomes 
should be assessed by identifying specific impact path-
ways and associated indicators linked to the model’s 
use. Widespread application of the model is expected 
to produce outcomes that ultimately lead to the desired 
end-results, such as improved work-related MSH, eco-
nomic benefits, reduced MSH-related sickness absence, 
and increased ability, motivation and possibility to stay 
long at the labor market. Because such end-results are 
difficult to attribute directly to the model’s introduction 
and dissemination, careful evaluation planning of the 
upwards and downwards societal impact of the CoWork 
model is needed.

Concluding remarks

Based on extensive dialogue with key OHS stakeholders 
in Denmark, we have proposed a new definition of work-
related MSH and developed the CoWork MSH model, 
which shifts the focus from merely reducing risks for 
work-related MSD to actively promoting work-related 
MSH. We hope that this new definition and conceptual 
model will encourage a more ambitious and comprehen-
sive approach to how work-related MSH is understood, 
communicated, researched, and advanced in workplaces.

We believe the model provides a foundation for the 
systematic development and evaluation of measurement 
instruments, workplace intervention designs and tools, 
as well as communication and implementation strate-
gies. In line with its name, the CoWork MSH model 
aims to foster collaboration and co-creation among OHS 
stakeholders, policymakers, practitioners, employers, 
employees, and researchers to strengthen work-related 
MSH. Ultimately, we expect the model to engage poli-
cymakers and stakeholders, stimulate new thinking and 
research, inspire innovative workplace interventions, 
and contribute to improving MSH in practice.
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