Paper 
Deploying smart watch technology to measure and mitigate heat stress among high-risk occupations


Introduction
As global temperatures continue to rise, individuals who spend extensive time outdoors are becoming increasingly exposed to high-heat and high-humidity conditions, exacerbating their risk of developing heat-related illnesses. These illnesses can range in severity from muscle cramps and spasms, to heat exhaustion, to heat stroke, a life-threatening emergency that requires immediate medical attention. The increasing trend of emergency room visits for heat-related illness is alarming. As many regions of the world are predicted to experience more than double the number of days of exposure to extreme heat by the mid-21st century, this will exacerbate an already critical human health risk. 

Objectives
If early warning indicators of heat stress can be identified, then the risk of exposed individuals developing a heat-related illness can be mitigated. Smart watch technology has advanced to where affordable commercially-available models offer the potential to function as a means for detecting when a heat-related illness is imminent and/or progressing. This paper describes a study performed to evaluate the extent to which existing smartwatch technology can be used to measure heat stress among individuals in high-risk occupations. In addition to measuring individual heat stress and associated thresholds that correspond to various levels of health risk, the study explores how results can be communicated to the individual and their supervisor by incorporating a closed feedback loop.

Methodology
The study approach includes the following tasks: 1) conduct a literature review to identify key physiological and environmental indicators (e.g., skin temperature, heart rate, humidity, temperature) that can quantify heat stress within outdoor settings, 2) assess the feasibility of utilizing affordable, commercially available smartwatches to measure and monitor these indicators in occupations requiring extensive physical outdoor activity, 3) develop machine learning models to predict heat stress based on smartwatch data, 4) design a closed feedback loop system that can alert workers and their supervisors in real-time about the onset of heat stress, enabling immediate intervention, and 5) analyze the effectiveness and practicality of implementing this application for mitigating the risk of heat-related illnesses. These considerations are addressed in a pilot application involving individuals accustomed to working long hours in high heat, high humidity environments that are labor-intensive. 

Findings
Tasks 1 and 2 have been successfully completed, and Task 3 activities are currently underway.  As no barriers to implementation have been encountered in charting the remainder of the work plan, the research team is confident that project findings and implications will be reportable prior to convening of the Adaptation Futures conference.  

Significance of the Work for Policy and Practice
Project results provide meaningful insight into the ability of an innovative technology that is commercially available at a modest cost to mitigate heat stress risk so as to protect individual health and welfare. Moreover, this fills a substantial knowledge gap associated with climate risk at both the technical and practitioner level. Importantly, the work provides proof-of-concept of a tool that can be transferred and scaled for widespread adoption throughout the world.  
