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Abstract
Background: Cold is a defining feature of everyday life for people living and working in northern Sweden. According to
international standards for cold risk management, cold is defined as temperatures below +10°C. In northern Sweden, the
rapidly changing Arctic climate intensifies environmental exposures due to its unpredictability, especially for outdoor
workers, thereby increasing the risk of accidents and work-related diseases from temperature fluctuations, icy surfaces,
moisture, and insufficient lighting. Effective cold risk management is therefore essential for safeguarding the health of
workers in these regions. Depending on the type of work, activity, and subjective experiences of cold exposure, flexible
solutions to protect personnel are required. Because preventive measures can differ from workplace to workplace, risk
management, including preventive actions and risk assessments, needs to be a part of the everyday routine. With the
expanding green transition in the Arctic region, it is essential to highlight the importance of the work environment and
health to prevent adverse health effects and promote a sustainable working life. This thesis aims to advance knowledge of
occupational exposure to cold climates in preschools, park and maintenance, and power grid sectors in northern Sweden. By
examining the extent of cold exposure, related health effects, and impacts on comfort and performance, as well as current
risk management practices across occupational groups and sexes, this thesis seeks to identify ways to reduce workplace
risks and promote health and equity.

Methods: This thesis consists of four studies that use both quantitative and qualitative methods. For Paper I, a scoping
review was performed using the PRISMA ScR extension. For Papers II+III+IV, a cross-sectional design was used, and data
were collected from three different occupational sectors: preschool, park and maintenance, and power grid workers, all
located in northern Sweden. Technical measurements of temperature and physical activity were collected during a workday
(Paper II). Participants were also asked to answer a digital survey consisting of 50 questions regarding subjective
experiences of working in cold environments, self-assessed health, and risk management of cold exposure (Papers II+III).
Semi-structured interviews were conducted, and qualitative content analysis was used (Paper IV).

Results: Formalised knowledge and use of cold risk management are lacking, and previous research has mainly focused on
theoretical and technical risk assessment, leaving practical adaptations and knowledge translation behind (Paper I). Of the
132 participating outdoor workers in northern Sweden, one-third reported that they often or always felt cold during work.
An average of 29% (2.2 hours) of a normal workday was spent working in temperatures below 10°C across these professions
(Paper II). Women reported cold-related discomfort more frequently than men, and cold sensitivity and Raynaud's
phenomenon were most common among park and maintenance workers. An association between cold-related discomfort
and increased reporting of musculoskeletal symptoms, cold sensitivity, and performance outcomes, including decreased
concentration and mobility, was found (Paper III). Powergrid workers received full protective workwear from outer to inner
layers from their employer; Park and maintenance workers received full outerwear, shoes, gloves, and hats, whereas
preschool workers received only one outer layer and rarely received gloves, hats, or shoes (Paper III+IV). Workers and
managers explained how structural conditions regarding workwear create inequalities across occupational settings, and that
cold risk management is handled by individuals and working groups but lacks formal procedures within occupational health
and safety management (Paper IV).

Conclusion: This thesis emphasised that workers in northern Sweden experience substantial cold exposure and need to
take measures to mitigate the risks. Current cold risk approaches fail to account for individual differences and gendered
issues, suggesting a need for more equity-oriented solutions. These combined novel findings highlight the need to shift cold
exposure from a taken-for-granted condition to a recognised occupational health issue, underscoring the importance of
moving beyond an individual self-management approach towards an organisational structure.
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