Background
[bookmark: _GoBack]During the months of October through April, low temperatures can increase the risk for adverse cold-related health illnesses like hypothermia and frostbite. In some parts of the country, especially in the northern latitudes and higher elevations, this season can extend to a year round hazard. Although in warmer climates, cold-related illnesses can be an issue when swimming or diving at temperatures of near 50 degrees F. (1) In addition, hypothermia can occur among older and very health compromised adults at relatively warm temperatures. (2)
In a review of weather-related causes of death in the United States from 2006-2010, exposure to excessive natural cold and hypothermia were the leading cause of death (63 percent) when compared to deaths directly attributed to other hazards like extreme heat, floods, storms, and lightning. (3) According to the Federal Emergency Management Agency (FEMA), winter storms, severe ice storms, and snow storms have led to three major disaster declarations by states in 2017. (4)
Snow, wind, and ice during winter storms can lead to unsafe road conditions for pedestrians and vehicles.  These conditions can increase the risk of motor vehicle injuries and also impact stranded drivers who may be ill prepared to be exposed to the cold temperatures. Icy roads can also lead to slips and falls for pedestrians. (5)
Additionally, power outages due to winter storms can cause a home to be too cold. During this time, families may rely on space heaters and fireplaces which can increase the risk of carbon monoxide poisoning. (6)
Syndromic surveillance has been identified by public health practitioners as a useful tool for providing situational awareness and planning during cold weather events. In a 2015 survey sent to members of the Council of State and Territorial Epidemiologists, 41 percent (n=34) of respondents described using syndromic surveillance to monitor extreme cold events that could affect health and 38 percent mentioned tracking cold-related illness (e.g. hypothermia).  Information can lead to hospitals being able to appropriately staff and manage supplies for treating cold-related illnesses and injuries. (7) Injuries caused by icy conditions, such as slips and falls can damage the wrist, arm, and head. Analyzing age groups during cold events has also led to creating more targeted prevention messaging. (8)
Identifying cases of cold-related illness and injuries can be influenced by search terms used within a syndromic surveillance platform and the purpose of the surveillance by a jurisdiction. Currently, no standard cold-related syndrome exists within the National Syndromic Surveillance Platform’s Electronic Surveillance System for the Early Notification of Community-based Epidemics (ESSENCE). This system is used by many state and local public health jurisdictions across the country, but some jurisdictions have their own system developed.  Many local jurisdictions have created a unique syndrome definition based on their stakeholder needs to address cold events. Common key words have included the terms “frostbite, hypothermia, cold injury, and cold exposure.” (9)
In a literature review performed in December 2017 using the search terms syndromic surveillance and cold illness in PubMed, approximately 9 results occurred. One article described how swimming during a winter Olympic event led to hypothermia. With the limited background on an uniform approach to capturing cold-related illness and injuries and identifying the need of addressing this hazard based on recent major winter storms causing health hazards,  the Council of State and Territorial Epidemiologists (CSTE) Climate Change Subcommittee,  developed a sub-workgroup of jurisdictions interested in developing a definition that has a sensitivity to capture the types of illnesses occurring and provide useful information for modifying public health action on a timely basis. 

Methods
The workgroup requested case definitions to identify cold-related illness in emergency department data from state and local health departments. As of June 2018, 6 state and local health departments had contributed their definitions. A draft EPHT definition for identifying cold-related illness in hospital discharge data was also shared. 
Terms from each query were compiled. Words or phrases used in 2 or more definitions were added to a master list of cold-related illness query terms (see Table 1). Some jurisdictions used exclusion terms to suppress non-relevant records, and these terms were also compiled. International Classification of Diseases (ICD)-9-CM and ICD-10-CM diagnostic codes were identified with the jurisdictional queries and EPHT definition. Although ICD-10-CM codes are currently in use, the ICD-9 codes were listed to allow jurisdictions to assess retrospective CRI data as needed.  
Table 1: Master List of CRI terms and codes 
[image: ]
Sources:  Alaska, Maine, Michigan, New York City, North Carolina, Oregon
Inclusions = term or permutation of word used in ≥2 syndrome definitions
Exclusions = term(s) with any 1 or more mentions listed




Limitations
Many of the same limitations explored in the CSTE Heat Syndrome Case Definition document also apply to the cold syndrome definition. (10) Misclassification may result from exclusion terms removing true CRI cases or not completely removing false cases, or inclusion terms not detecting all true cases. However, as with heat surveillance, cases identified by the CRI indicator can be considered an indicator of illness, rather than a complete count of all cases. In addition, exclusion criteria can be reevaluated as syndromic data quality changes improves and receives more reliable diagnostic codes. 
In addition, the use of a pre-defined static query does not allow for systematic detection when new words or codes have been introduced, requiring periodic and potentially labor intensive re-assessment of the query. Machine learning, which involves creating algorithms that can be trained to detect and use new keywords and codes, may improve accuracy and efficiency. 
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