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A short History of Goldilocks Work 
Goldilocks Work is a conceptual framework that was developed through a collaboration 
of Professors Leon Straker (Curtin University, Perth, Australia), Svend Erik Mathiassen 
(University of Gävle, Sweden) and Andreas Holtermann (National Research Centre for 
the Working Environment, Copenhagen, Denmark). They drew on their diverse 
professional backgrounds and research experience to bring together key concepts, 
including rehabilitation, variation, and physical activity paradox, to provide a paradigm 
for the conundrum of how work should be designed to enhance health and capacity. 
 
Rehabilitation - physical loading is good, no physical 
loading is not good 
Prior to 2000, Straker had been working clinically as a physiotherapist, where the 
dominant strategy to improve health was through the prescription of physical loading 
(exercises) to help improve physical capacity in terms of fitness and coordination. The 
rapid loss of physical capacity when physical loading was substantially reduced was 
recognised as a major health risk. For example, when patients were bed-bound or arms 
were kept still in splints, a major aim of rehabilitation was to increase capacity as quickly 
as possible through increasing appropriate physical loading.  
 
In the 2000s, Straker became increasingly aware of the contrasting approaches to health, 
especially musculoskeletal disorders, of physiotherapy clinical management and 
occupational risk management. Where clinical management was prescribing increasing 
physical loading to patients, occupational management was recommending reducing 
physical loading as much as possible for workers. This reduction of physical load 
paradigm was prevalent in examination of musculoskeletal risks associated with a range 
of activities including use of computers (Straker, Burgess-Limerick et al. 2008) and 
manual handling (Straker 2002) and formed the basis of occupational health and safety 
policy and regulations in many jurisdictions. These contrasting approaches were 
evidence not only for adult workers, but also for children (Straker, Burgess-Limerick et 
al. 2008, Straker, Pollock et al. 2009).  
 
Variation - time pattern is an important aspect of 
physical loading 
Prior to 2000 Mathiassen, having a background in exercise physiology, had been 
researching physical variation in an occupational context, addressing issues such as how 
to measure variation, how to obtain variation at work, and what physiologic effects 
could be expected from different initiatives promoting variation, such as introducing 
breaks or changing tasks (Mathiassen 1993, Mathiassen and Winkel 1996). He also 
developed the now widely used Exposure Variation Analysis method to simultaneously 
express time and intensity of loading (Mathiassen and Winkel 1991). The dominant 
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concept at that time was that risk could be minimised by reducing the physical loading 
as much as possible, including having substantial periods of no muscle activity. In a 
challenge to this “less is better” concept, Mathiassen proposed that variation of the 
physical loading, i.e. its change over time, was a major determinant of health and 
capacity (Mathiassen 2006). Thus, in some occupations, increases in physical loading 
could be just as helpful as decreases in physical loading would be in others, and workers 
with an ability to perform a repetitive task with more variation would be less at risk than 
workers with a more stereotyped motor behaviour (Mathiassen, Moller et al. 2003). 
 
In the 2000s, Straker and Mathiassen started collaborations based around variation in 
physical loads for adults and children using computers. This consolidated their 
developing views around the flaws in the dominant concept of risk reduction being best 
obtained by physical load exposure reduction and led to their publication of a seminal 
paper arguing for a need to increase physical loading in many modern work situations 
(Straker and Mathiassen 2009). 
 
Physical Activity Paradox - other aspects of physical 
loading are also important 
During the 2000s, Holtermann moved from research primarily on exercise science and 
leisure time physical loading (activity) to occupational physical load (activity) research. 
He developed a fascination for the question: “how can blue collar workers (e.g. 
construction, cleaners and elder care) with very high physical activity at work have such 
poor fitness and health?”  
 
The dominant concept in physical activity and cardiovascular and all-cause mortality 
research was that physical activity was universally a good thing for health. Indeed many 
international and national guidelines had been developed and promoted since the early 
evidence from studies in the 1950s (Morris, Heady et al. 1953) and 1970s (Paffenbarger, 
Laughlin et al. 1970). He then started researching the impact of physical loading at work 
and mortality and cardiovascular disease outcomes. The evidence from several of his 
studies was shocking, suggesting physical loading at work may have a negative impact 
on health (Holtermann, Mortensen et al. 2009, Holtermann, Burr et al. 2012, Holtermann, 
Marott et al. 2012), rather than a positive impact as had been consistently seen in the 
studies of leisure-time physical activity. He coined the term ‘physical activity paradox’ to 
capture this (Holtermann, Hansen et al. 2012).   
 
In the 2010s, Straker, Mathiassen and Holtermann began collaborations based on a 
common conviction that the nature of physical loading (including the time pattern, 
intensity and type of activity) is a key issue in understanding the contrasting effects on 
health and capacity observed in different rehabilitation practices, in different jobs, and at 
work versus during leisure.  
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Replacing one type of physical loading with another 
does not necessarily improve health 
Concurrently during the 2010s, there was a rapid increase in research on sedentary 
behaviour with a particular focus on societal and technological trends facilitating 
increased sitting at leisure, during commuting and at work. Concepts developed for 
leisure-time physical activity were repurposed to also focus on sitting at work, with 
substantial evidence quickly amassed to support replacing sitting with standing (Straker, 
Coenen et al. 2016). Interestingly, this contrasted the occupational policies and 
regulations developed prior to the 1990s when prolonged occupational standing was 
seen as a major risk and strategies to promote sitting at work were developed (Coenen, 
Gilson et al. 2017). This reversal of what was considered a desirable occupational 
physical load illustrated the fallacy of simply replacing one exposure entirely with 
another exposure as it may just replace one set of negative outcomes with other negative 
outcomes (Coenen, Willenberg et al. 2018).   
 
A ‘just right’ balance is needed 
Thus, the diverse perspectives Straker, Mathiassen and Holtermann brought to their 
collaboration fostered the realisation that a new paradigm was needed, to replace the 
previous concepts which were proving to be ineffective such as “less is better” and 
“exercise around work”. The new paradigm says that a ‘just right’ balance is needed in 
physical loading during productive tasks to enhance health and capacity; physical loads 
need to be sufficient to stimulate cardiometabolic and/or neuromusculoskeletal 
responses and opportunities for recovery need to be adequate. This was contrasted to the 
limited sustainability of interventions developed to encourage “exercise around work”, 
such as walking during breaks from productive work tasks.  
 
Straker proposed the use of the Goldilocks fairytale as a way of capturing the essence of 
this emerging concept and together they refined the concept through discussion papers. 
They drew together the threads of rehabilitation, variation and physical activity paradox, 
creating a paradigm to enhance health and capacity through productive work (Straker, 
Mathiassen et al. 2018). Whilst their initial focus was on physical aspects of work, they 
recognised that the Goldilocks paradigm could also be applied to other aspects of job 
design such as mental demands and social conditions. They postulated that use of this 
new paradigm could address several of the major societal challenges of our time, such as 
socioeconomic inequities, occupational health burden, and the impact of multi-morbidity 
and an ageing population on productivity (Holtermann, Mathiassen et al. 2019). 
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