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 En línea
– Controles al pie de la pantalla

– Canal de intérprete o icono de globo (inglés o español)

– Función/herramienta de preguntas y respuestas: preguntas técnicas acerca 
de la presentación

– Función/herramienta de chat: problemas de zoom/información general

– Opción para levantar la mano: para preguntas en vivo al final de la 
presentación

 Teléfono
– Para levantar o bajar la mano, use *9

– Para activar o desactivar el volumen, use *6

TENGA EN CUENTA: Los 
presentadores hablarán 
despacio para la 
interpretación simultánea.

Exposición al Calor al Aire Libre, Reunión virtual de 
interesados. 17 de Marzo, 2022 
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Exposición al Calor al Aire Libre
Reunión virtual de interesados
17 de Marzo, 2022 

Bradley Farrar, especialista técnico
Drew Kertzman, especialista técnico 
Carmyn Shute, Analista de Administración de Regulaciones/Gerente de 
Proyecto
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Agenda para la reunión de hoy

Departamento de Labor e Industrias del Estado de Washington 

 Proceso de Elaboración de Reglas

 Sesión de Preguntas y Respuestas 

 Presentación del Dr. Dave Bonauto y la Dra. June Spector

 Sesión de Preguntas y Respuestas 

 Estatus Actual y los Siguientes Pasos

 Sesión de Preguntas y Respuestas y Cierre de Junta
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Elaboración de reglas por parte de la Agencia

Los Códigos Revisados de Washington (RCW por sus 
siglas en inglés) afectan y orientan la elaboración de 

reglas.

 La Ley de Procedimientos Administrativos del Estado de 
Washington, capítulo 34.05 RCW 

 La Ley de Equidad Regulatoria, capítulo 19.85 RCW.
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Presentation Notes
We want to take a moment to go over the rulemaking process and how L&I addresses the requirements of the APA.
The Administrative Procedures Act (which I’ll be referring to as the APA for the remainder of this brief presentation) tells state agencies what they must do to write and adopt rules.
As you may be aware a state agency may only engage in rulemaking if it has legislative authority to do so. This authority is given to state agencies from the Washington State legislature, and can be found generally in the statute that creates and agency or laws that specifically direct an agency to do or have rules on a subject.
The basic purpose and essence of the APA is to require agencies to provide notice and opportunity to be heard on laws an agency is adopting that will have impact on the public.
The APA requires agencies to file a preliminary notice of rulemaking, known as a CR-101, with the Office of the Code Reviser prior to engaging in rulemaking activities. This requirement is in RCW 34.05.310 and serves as the NOTICE component of the APA.
The APA also requires agencies provide an opportunity to be heard on the proposed rule by holding a public hearing. This requirement is in RCW 34.05.320 and is known as the OPPORTUNITY component of the APA. That section also requires additional notice to be provided about the public hearing being schedule also covering the notice component of the APA.
L&I and other state agencies often use stakeholder and information meetings between the CR-101 and the CR-102 phases to provide greater opportunities for folks to be heard on a rule that may effect them. These meetings while not strictly required by the APA are an essential part of all agency rulemaking efforts because we need input from the people who will be impacted by or who have to comply with the rule. (RCW 34.05.310(2) says: Agencies are encouraged to develop and use new procedures for reaching agreement among interested parties before publication of notice and the adoption hearing on a proposed rule.
The RFA or Regulatory Fairness Act requires state agencies to look at whether a rule affects small businesses (by definition in the RFA that is employers with 50 or fewer FTE), and if so whether the rule imposes more than minor costs to those businesses.




Estándares para elaboración de reglamentaciones

Paquete de 
formularios CR-

101
en archivo

Paquete de 
formularios CR-

102
en archivo

Paquete de 
formularios CR-

103
en archivo
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There are a three rulemaking processes agencies are allowed to use under the APA. Today we will be discussing two, because they are pertinent to our discussion today and moving forward on this rulemaking topic. 
Is the standard rulemaking process, it involves three procedural steps. The CR-101, 102 and 103. It also involves stakeholdering between the CR-101 and CR-102 stages. 
The second is emergency rulemaking, which I’ll discuss in a few slides.



CR-101

Estándares para elaboración de reglamentaciones

El inicio de la elaboración de reglamentos

Notificación al público de la intención de una 
posible regla a través del Registro oficial de WA

Elaboración de la propuesta de la regla con las 
aportaciones de las partes interesadas 

 La agencia lleva a cabo todos los análisis 
requeridos, incluidos el Análisis costo-
beneficio y la Declaración de impacto 
económico para las pequeñas empresas
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CR-102

Estándares para elaboración de reglamentaciones

Anuncio público de la  propuesta de regla y audiencia 
pública

 Propuesta de regla presentada

 Audiencias públicas realizadas y período de comentarios por 
escrito

 Recolección y revisión de los comentarios del público

 Preparación de respuestas a comentarios del público

 Decisiones tomadas sobre el lenguaje de la regla
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CR-103P

Estándares para elaboración de reglamentaciones
Presentación de la regla CR-103 - ya adoptada

Adopción de la regla final que incorpora la consideración por 
parte de la agencia de los comentarios del público al presentar 
el CR 103 ante el Revisor de códigos 

Los comentarios del público y las respuestas de la agencia se 
recopilan en una declaración explicativa concisa que se entrega 
a todos quienes presentaron comentarios y al público.

 Notificación al público de la adopción de la regla a través 
del Registro oficial de WA

 La reglamentación entrara en vigor en su fecha de entrada 
en vigor, como mínimo 31 días después de su adopción
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El proceso en casos de emergencia

• Puede utilizarse cuando se necesita una regla antes de que pueda 
completarse el proceso estándar de elaboración de reglas

• Requiere que la agencia considere que la adopción inmediata de tal 
reglamentación es necesaria, esto incluye por debido a problemas de 
salud pública, seguridad o bienestar general

• No se requiere notificación ni audiencia pública

• El publico es notificado de la intención de elaborar la preparación de la 
reglamentación a través del Registro oficial de WA

• La regla de emergencia tiene una duración de 120 días, se requerirá 
de un nuevo registro para extenderla

CR-103E

Reglamentaciones en casos de emergencia
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Regístrese para recibir informaciones actualizadas

• Puede suscribirse para recibir información 
actualizada sobre todas las reglamentaciones 
realizadas por L&I.

• Puede inscribirse para recibir únicamente 
información actualizada sobre la elaboración de 
normas del DOSH.

• También puede enviar un correo electrónico a la 
persona de contacto que aparece en cualquier 
formulario de Revisión de códigos y pedir que se le 
incluya en una lista de interesados sólo para ese 
tema.
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Cómo registrarse para recibir información actualizada

Visite la pagina web de L&I
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Cómo registrarse para recibir información actualizada-
cont.

Desplácese hasta el final de esta página y seleccione la imagen 
del sobre
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Cómo registrarse para recibir información actualizada- cont.

Esto le llevará a la página principal de suscripción
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Cómo registrarse para recibir información actualizada-
cont.
Una vez iniciada la sesión, usted verá esta página:
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Cómo registrarse para recibir información actualizada-
cont.

Para suscribirse a recibir información actualizada de TODAS las 
reglas de L&I
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Cómo registrarse para recibir información actualizada-
cont.

Para suscribirse sólo a la información de las actualizaciones de las 
regulaciones de DOSH, desplácese hacia abajo a Seguridad y Salud:
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Cómo registrarse para recibir información actualizada-
cont.

A continuación, desplácese hacia abajo y selecciona:
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Por qué estamos elaborando este reglamento.
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• L&I adoptó una regla para el Calor al Aire Libre (OHE, por sus siglas en inglés) en el 

2008.

• Se peticionó a L&I el 28 de Junio del 2021 que se modificara la regla de la Exposición al 

Calor al Aire Libre.

• L&I aceptó dicha petición. 

• Regla de Emergencia de DOSH – Exposición al Calor al Aire Libre (Adoptada el 19 de 

Julio del 2021)

– https://www.lni.wa.gov/rulemaking-activity/AO21-

25/2125CR103EAdoption.pdf

Presenter
Presentation Notes
The purpose of today’s meeting is to discuss Outdoor Ambient Heat Rulemaking for chapters of the Washington Administrative Code (WAC) 296-62-095 through WAC 296-62-09560, General Occupational Health Standards – Outdoor Heat Exposure and chapter 296-307, Safety standards for agriculture, Part G-1, Outdoor Heat Exposure. 

On June 28, 2021 L&I received a petition for rulemaking requesting changes to L&I’s rules to include more specific requirements to prevent heat related-illness. The petition for rulemaking was accepted recognizing the need to reexamine the current rules, especially in light of information suggesting the occurrence of heat illnesses below the current trigger temperatures and the increasing temperatures experienced in our state since the rule was first established. In addition, L&I also adopted
emergency rules on July 9, 2021, to address extreme high heat procedures with requirements for preventative cool-down rest with specific amounts of shade and mandatory cool-down rest periods at 100 degrees Fahrenheit.




Exposición al Calor al Aire Libre: Regla Existente
Vigente anualmente de Mayo 1- Septiembre 30
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• En el 2008, L&I adoptó una regla para controlar la Exposición al Calor al 
Aire Libre que requiere que empleadores: 

 Cubran el tema de la exposición al calor al aire libre en un su Programa de 
Prevención de Accidentes escrito.

 Se aseguren que haya una cantidad suficiente de agua potable accesible para que 
empleados puedan tomar por lo menos un cuarto de galón de agua cada hora. 

 Respondan a señales y síntomas de enfermedades a causa de calor.
 Capaciten a empleados y supervisores.
 La regla entra en vigor anualmente, del 1o de Mayo al 30 de Septiembre.
 Aplica en temperaturas de 89 grados Fahrenheit, o en temperaturas mas bajas 

cuando se trabaja vistiendo ropa tejida de doble capa o ropa no transpirable

Presenter
Presentation Notes
In 2008, L&I adopted a rule for the control of Outdoor Heat Exposure for all employers with employees performing work in an outdoor environment. In 2009, L&I incorporated the rules into the Agriculture Safety Standard under chapter 296-307 WAC as requested by stakeholders. 
The current rules require employers with employees working outdoors to: address outdoor heat exposures as part of their written accident prevention program, ensure that drinking water is readily accessible in sufficient quantity for workers to drink at least one quart of water per hour, respond to signs and symptoms of heat-related illness, and provide training to employees and supervisors. The current rules, in effect annually from May 1 through September, apply when the temperature is at or above
89 degrees Fahrenheit with lower temperature thresholds for work in double-layer woven clothes or non-breathing clothes.



Regla de Emergencia  de Exposición al Calor al Aire Libre
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• Adoptada el 9 de Julio del 2021.

• Incluye procedimientos a seguir en condiciones de calor extremo. 

• Requisitos de periodos de descanso preventivo para refrescarse.

• Cantidades específicas de sombra.

• Descanso mandatorio en temperaturas de 100° F.

Presenter
Presentation Notes
On June 28, 2021 L&I received a petition for rulemaking requesting changes to L&I’s rules to include more specific requirements
to prevent heat related-illness. The petition for rulemaking was accepted recognizing the need to reexamine the current rules,
especially in light of information suggesting the occurrence of heat illnesses below the current trigger temperatures and the
increasing temperatures experienced in our state since the rule was first established. In addition, L&I also adopted
emergency rules on July 9, 2021, to address extreme high heat procedures with requirements for preventative cool-down rest
with specific amounts of shade and mandatory cool-down rest periods at 100 degrees Fahrenheit.




Reglamentación Permanente de Exposición al Calor 
al Aire Libre
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• Capítulo 296-62 WAC Normas generales de salud ocupacional 

• Capítulo 296-307 WAC, Parte G-1 Normas de seguridad en agricultura

• Estamos revisando:
 Temperaturas que activan ciertas medidas
 Otras mediciones de condiciones ambientales 
 Periodo de tiempo para cuando la regla entre en vigor
 Medidas preventivas – agua, sombra u otras maneras de refrescarse, descansos
 Medidas para responder a emergencias 
 Capacitación y planificación
 Aclimatación 
 Exposición al calor al aire libre y en interiores. 

Presenter
Presentation Notes
This rulemaking will consider occupational heat exposure hazards from high ambient temperatures in all industries, including
outdoor and indoor exposures, and will consider requirements for, but not limited to: trigger temperatures or another measure
of environmental conditions stress to the human body, time frames for
when the rule is in effect, preventative measures (such as water, shade or other cooling means, and rest time/breaks),
emergency response measures, training, and planning.
The first phase of our rulemaking will be focusing on Outdoor Heat Exposure. 



Preguntas?
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Efectos sobre la salud, factores de riesgo y 
tendencias para los trabajadores al aire 

libre expuestos al calor

June Spector, MD MPH
Programa de Evaluación e Investigación de la Seguridad y la Salud para 

la Prevención (SHARP)
Profesor adjunto, Universidad de Washington

David Bonauto, MD MPH
Programa de Evaluación e Investigación de la Seguridad y la Salud para 

la Prevención (SHARP)

Departamento de Labor e Industrias del Estado de Washington 2
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Presenter
Presentation Notes
In this portion of the webinar, we will discus health effects, risk factors, and trends for outdoor workers exposed to heat.  



Programa SHARP de Labor e Industrias

• Programa de L&I para la investigación de la salud y la seguridad 
en el lugar de trabajo.

• Los programas de investigación y prevención se basan en el 
análisis de datos, visitas al lugar de trabajo, entrevistas con los 
trabajadores, los empleadores y los profesionales de la 
seguridad, así como en la comprensión de la literatura científica.

• Es independiente de las divisiones de DOSH, compensación para 
trabajadores y estándares laborales de Labor e Industrias.
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Presenter
Presentation Notes
(Dave)
Before we proceed, we would like to clarify that the SHARP program is L&I’s workplace safety and health research program, which is separate from L&I’s DOSH (enforcement), workers’ compensation (insurance), and labor standards divisions.
The SHARP program conducts research and prevention activities that rely on analyses of data, worksite visits, interviews with workers, employers and safety professionals, and understanding the scientific literature.




Líneas generales

1. Efectos de la exposición al calor sobre la salud

2. Métricas de la exposición al calor

3. Cómo responde el cuerpo al calor

4. Factores de riesgo por los efectos del calor sobre la 
salud

5. Tendencias de los efectos del calor sobre la salud
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Presenter
Presentation Notes
(June)
In this section, we will cover: health effects of heat exposure, heat exposure metrics, how the body responds to heat, risk factors for health effects from heat, and trends in heat health effects from WA and US data
We would like to emphasize that we will be providing general background information about heat stress, health effects, and trends in data, NOT specific information about the WA heat rule, which will be addressed by DOSH.




La exposición prolongada y/o intensa a ambientes 
calurosos y al trabajo físico, incluso en condiciones más 
frescas, podría provocar una HRI, incluyendo:

Golpe de calor
Agotamiento por calor
Síncope por calor (desmayo)
Calambres por calor
Rabdomiólisis

incluso en personas jóvenes y sanas.

¿Qué son las enfermedades 
relacionadas con el calor (HRI)?

Imagen c/o Stacey Holland
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Presenter
Presentation Notes
What is heat-related illness, or HRI?
Prolonged and/or intense exposure to hot environments and physical work, even in cooler conditions, can lead to heat-related illness even in young, healthy people.
There are different types of HRIs that can vary in severity, and include, but are not limited to, heat stroke, heat exhaustion, fainting from heat (also called heat syncope), heat cramps, and rhabdomyolysis. Rhabdomyolysis occurs when the energy supply of muscles is insufficient to meet demands. Muscles break down and release muscle constituents into the blood stream, which can cause kidney damage.  
We will discuss heat stroke in more detail in subsequent slides; heat stroke is the most severe HRI and can lead to death.
Symptoms of HRIs can be nonspecific (such as headache and fatigue), so it may be difficult to recognize and identify HRIs and also to capture worker HRI cases in data, as Dr. Bonauto will discuss later in the presentation.�



Estrés 
térmico

Exposición 
ambiental

Exposición metabólica al 
calor (por ej., por trabajo 

físico) y la vestimenta

Tensión 
térmica

Enfermedad
relacionada 
con el calor 

(HRI)

Estrés por calor versus tensión 
térmica versus HRI

En otras palabras, ambiente + actividad laboral + vestimenta Tensión térmica HRI

Im
agen c/o Stacey Holland
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Presenter
Presentation Notes
Before going further, we would like to define a few terms that we will be using.
As defined by the American Conference Of Governmental Industrial Hygienists, Heat Stress is the total heat load to which a worker may be exposed from the combined contributions of metabolic heat from physical work, environmental factors, and clothing requirements. We will describe contributions to heat stress from metabolic heat, environmental factors, and clothing in more detail later in the presentation.
Heat Strain is the body’s physiological response resulting from heat stress. The physiological response is dedicated to removing excess heat from the body and will be described in a later slide.
When the body’s ability to maintain a normal core (or deep) body temperature is overwhelmed, the body temperature rises and HRIs such as heat stroke can occur.
Heat stress is not like other hazards such as noise or silica exposure, where the exposure level is measured and compared to occupational exposure limits to see if a worker is overexposed or not.  For heat stress, the environment, work activity, and clothing all combine together to determine the level of heat stress.  

Ref:
Sawka MN, Leon LR, Montain SJ, Sonna LA. Integrated physiological mechanisms of exercise performance, adaptation, and maladaptation to heat stress. Compr Physiol. 2011 Oct;1(4):1883-928. doi: 10.1002/cphy.c100082. PMID: 23733692




• ‘Sensación real’ – temperatura y humedad
o Índice de calor (HI): temperatura y humedad relativa
o Humidex: temperatura y punto de rocío

• (Aire seco) temperatura

• Temperatura de globo y bulbo húmedo 
(WBGT)
o Tiene en cuenta la temperatura del 

aire seco, la humedad, el viento y la 
radiación solar (sol)

¿Cómo se mide la exposición térmica?
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Presenter
Presentation Notes
There are numerous different ways to measure heat exposure.  Three common ways are shown here.
The dry air temperature is often reported in weather forecasts and can be measured with a standard thermometer (also called a dry bulb thermometer).  Temperature can be measured in degrees Fahrenheit (abbreviated as F) or Celsius (abbreviated as C)
The heat index and humidex are ‘real feel’ temperatures which are calculated from the dry air temperature and humidity. Heat index is calculated from temperature and relative humidity and Humidex (mostly used in Canada) is calculated from temperature and dew point, another measure of humidity. We will describe the heat index more on the next slide.
The Wet Bulb Globe Temperature (or WBGT) is an indicator of heat stress on the human body and takes into account more factors that can affect worker health than the dry air temperature or heat index.  WBGT combines information from several different sensors and takes into account the dry air temperature (measured with a dry bulb thermometer), humidity (measured with a wet bulb thermometer), wind, and radiation from the sun (measured with a black globe thermometer), which all contribute to human heat stress. The WBGT is the basis for most occupational health and safety guidelines and requires special and more expensive instruments and can also be estimated from certain weather parameters.  



Índice de calor
La humedad puede hacer que el cuerpo humano sienta la temperatura 
del aire más alta

29

Temperatura 
del aire

Humedad 
relativa

Índice de 
calor

80 a 89 °F 40 % 80 a 89 °F
90 a 97 °F 40 % 91 a 103 °F
98 a 103 °F 40 % 105 a 116 °F

Temperatura 
del aire

Humedad 
relativa

Índice de 
calor

90 °F 40 % 91 °F
90 °F 45 % 92 °F
90 °F 50 % 95 °F

https://www.wpc.ncep.noaa.gov/html/heatindex.shtml

Mayor índice de calor a mayor 
humedad con temperatura constante

Mayor índice de calor a mayor 
temperatura con humedad constante
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Presentation Notes
The heat index captures the fact that humidity can make the air temperature feel higher to the human body
For example, the table on the left shows a higher heat index at higher temperatures for a constant relative humidity of 40%.
The table on the right shows higher heat indices as the relative humidity gets higher for a constant air temperature of 90 degrees Fahrenheit.
Heat index calculators, such as the one used to create these tables, are publicly available, including at the link on this slide.
Note that when the humidity is fairly constant and low and the temperature is not too high, the temperature and heat index are similar.  




¿Cómo responde al cuerpo al calor?

1. Percibe el 
calor y envía 
las señales al 
cerebro

2. El cerebro 
recibe la señal 

3. Aumenta el ritmo cardíaco, 
el flujo sanguíneo a la piel y la 
sudoración para mantener 
una temperatura corporal 
normal (~37 ºC, 98.6 ºF)

Una hidratación adecuada y la capacidad de perder calor a través de la piel son 
necesarias para una respuesta de refrigeración eficiente (Sawka y otros 2011)

Im
ag
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o 
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Presentation Notes
How does the body respond to heat?
Here is a simplified diagram of the body's physiological response to heat exposure. 
First, the body senses heat, and sends signals to the brain, (particularly the area of the brain called the hypothalamus), which receives the signal. 
The brain (hypothalamus) then causes a physiological response, which includes an increased heart rate and blood flow to the skin, which moves excess heat from the middle of the body out closer to the environment in order to remove it from the body, and sweating to support evaporative heat loss. Evaporative heat loss is the main way that humans cool off and is the process of losing heat through the conversion of water to vapor, through the evaporation of sweat. The goal is to maintain a normal core/deep body temperature of approximately ~37 degrees Celsius or 98.6 Fahrenheit.
For this response to be most effective, a workers must be adequately hydrated to support a large enough amount of blood to reach the skin for evaporative heat loss, and the skin must be available for -- and able -- to participate in evaporative heat loss through sweating.

Ref:
Sawka MN, Leon LR, Montain SJ, Sonna LA. Integrated physiological mechanisms of exercise performance, adaptation, and maladaptation to heat stress. Compr Physiol. 2011 Oct;1(4):1883-928. doi: 10.1002/cphy.c100082. PMID: 23733692



¿Cómo afecta la vestimenta el estrés térmico?
• La cantidad de enfriamiento por evaporación depende de la humedad, 

el movimiento del aire y la transpirabilidad de la vestimenta

• La vestimenta menos transpirable aumenta la exposición efectiva al calor

Tipo de vestimenta Cantidad que se suma a la medición ambiental 
(temperatura de globo y bulbo húmedo 
[WBGT]) al determinar el estrés térmico

Vestimenta normal de trabajo 0
Vestimenta de doble capa 5.4 °F (3 °C)
Overoles con barrera de vapor 19.8 °F (11 °C)

Cuadro adaptado por OSHA de TLVs® y BEIs®. Estrés térmico por calor: estrés térmico y tensión térmica. 
(ACGIH, 2017)
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Presentation Notes
However, clothing can get in the way of evaporative heat loss. The amount of evaporative cooling depends on the humidity, air motion, and breathability of clothing.
Higher humidity with less air motion, and less breathable clothing reduce evaporative heat loss and the ability to cool down.
Heat stress is higher if clothing is less breathable by the amounts shown in this table.
For example, if wearing double layer clothing, that is like being exposed to 5.4 degrees F more heat exposure than measured in the environment 
You can see that more non-breathable vapor-barrier clothing adds even more to the effective heat exposure.

Ref:
https://www.osha.gov/heat-exposure/hazards
Note: 
Normal work clothes = long sleeve shirt and pants
Coveralls assume that only undergarments, not a second layer of clothing, are worn underneath.



¿Cómo afecta la carga laboral el estrés térmico?

• Los músculos sólo son eficaces en un ~20 %, y el ~80 % de la energía 
que gastan se libera en forma de calor (Sawka y otros 2011)

• La duración y la intensidad del trabajo determina la cantidad de 
calor metabólico que genera

Nivel de la 
carga de 
trabajo

Ejemplos en https://www.osha.gov/heat-exposure/hazards
Nota: Las diferentes formas de realizar la misma tarea podrían dar lugar a 
diferentes vatajes

Tasa metabólica 
(vatios)

Descanso Sentarse 115

Liviano Estar sentado con un mínimo de trabajo de brazos y manos, agacharse, hacer guardia 
de pie

180

Moderado Empujar/tirar de carros ligeros, recoger fruta/verduras 300

Pesado Transportar cargas, apilar madera, hacer trabajos de jardinería, mezclar cemento 415

Muy pesado Uso de martillos, apilamiento de hormigón, paleo o escavado intenso 520
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Presentation Notes
How does workload affect heat stress?
Since skeletal muscles (the muscles that do physical work) are only~20% efficient, ~80% of energy used is released as heat (known as metabolic heat) and must be released by the body to avoid heat storage and increased body temperatures
Physical work can increase metabolic heat production by 3 to up to 12 times above the resting rate
The duration & intensity of work determines the amount of metabolic heat generated by work, and this can be reduced by reducing the level of work and/or taking breaks.
Examples of different levels of workload are provided here, from the OSHA link indicated on the slide.  Note that these are general examples and that different ways of doing the same task may lead to different wattage.

Ref:
Sawka MN, Leon LR, Montain SJ, Sonna LA. Integrated physiological mechanisms of exercise performance, adaptation, and maladaptation to heat stress. Compr Physiol. 2011 Oct;1(4):1883-928. doi: 10.1002/cphy.c100082. PMID: 23733692.




¿Cómo puede la aclimatación ayudar a prevenir la HRI?

• La aclimatación consiste en cambios en el cuerpo (adaptaciones) que se 
producen con la exposición al calor y que permiten al cuerpo soportar 
mejor el trabajo en condiciones de calor.

o Puede tomar de 4 a 14 días desarrollarlo, y una parte importante de 
la adaptación se produce en los primeros 4 a 5 días.  

o Puede perderse luego de una semana sin trabajar en el calor.

• La aclimatación es especialmente importante para los nuevos 
trabajadores, los trabajadores que regresan de una ausencia 
prolongada y las exposiciones repentinas al calor.

Periard y otros 2015; https://www.cdc.gov/niosh/topics/heatstress/acclima.html; Bernard y otros 2021.

Departamento de Labor e Industrias del Estado de Washington 33

Presenter
Presentation Notes
Acclimatization consists of beneficial changes in the body (or adaptations) that occur during repeated exposure to a hot environments.  These changes allow the body to better withstand working in hot conditions.
These adaptations include:
Increased sweating efficiency (sweating earlier, sweating more, and losing less salts in the sweat).
Stabilization of the circulation.
The ability to perform work with lower core/deep body temperature and heart rate.
Increased skin blood flow at a given body temperature.
Acclimatization can take 4-14 days to develop, with a substantial amount of the adaptation occurring in the first 4-5 days.  Different people may need different amounts of acclimatization because acclimatization is relative to the initial level of physical fitness and the total heat stress experienced by the individual.
Acclimatization is particularly relevant for new workers and workers returning from an absence, as acclimatization can be lost after a week away from working in the heat, and with sudden hotter exposures.
Acclimatized workers can be exposed to more heat stress by ~ 2.5-3 degrees C than un-acclimatized workers at the same level of risk of elevated body temperature.

Other notes:
Ref:
Sawka MN, Leon LR, Montain SJ, Sonna LA. Integrated physiological mechanisms of exercise performance, adaptation, and maladaptation to heat stress. Compr Physiol. 2011 Oct;1(4):1883-928. doi: 10.1002/cphy.c100082. PMID: 23733692
https://www.cdc.gov/niosh/topics/heatstress/acclima.html
Periard et al 2015
See also Dr. Bernard's presentation on p. 58 here: https://www.acoem.org/acoem/media/PDF-Library/2021%20Fall%20Summit%20Handouts/Fall-Summit-Day-2-Handouts.pdf
https://health.usf.edu/publichealth/tbernard/~/media/1DEBB7187E8C4238A20B96283775C179.ashx
Notes: Less of a benefit at lower work demands; assumes health & hydrated workers, woven clothing




¿Qué puede ocurrir cuando la capacidad del 
cuerpo para enfriarse se ve superada?

Golpe de calor:

• Temperatura corporal muy elevada (>40 °C, 104 °F)

• Confusión, irritabilidad, convulsiones, colapsos, 
náuseas, vómitos, muerte

• Los efectos de la insolación en el cerebro podrían 
impedir que el trabajador reconozca que se 
encuentra mal
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When the body is unable to sustain a normal temperature and the body temperature increases, heat stroke, which can lead to death, can occur.  
Heat stroke among workers and athletes is referred to as exertional heat stroke, as heat from physical work contributes to the overall heat load, as opposed to classic heat stroke, which can be observed in the very old and very young.
In heat stroke, the body temperature rises above 40°C, or 104°F, and high body temperatures can harm different organs in the body.  Symptoms and signs can include nausea, vomiting, and organ damage, including damage to the central nervous system or brain, initially causing confusion and irritability, but ultimately, seizures and unresponsiveness can occur. In addition, other organs can shut down and a final common inflammatory pathway can result in death.
A key take-away is that the effects of heat stroke on the brain can prevent a worker from recognizing they are unwell.




Está demostrado que el reconocimiento y el enfriamiento 
rápidos evitan la muerte por golpe de calor

• Emergencia médica: ¡llame al 911!  

• Las investigaciones sugieren que la mejor oportunidad de 
sobrevivir es el reconocimiento rápido y la inmersión en 
agua fría (Casa y otros 2007; Douma y otros 2020), aunque 
en la práctica podría presentar un desafío.

• Trasládese a un lugar fresco, quítese la ropa 
pesada/exterior, mójese y abaníquese, y póngase 
compresas de hielo, si están disponibles.

• ¡El golpe de calor se puede prevenir!
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Heat stroke is a medical emergency, and 911 should be called as soon as possible if heat stroke is suspected. Research suggests best chance for survival occurs with rapid recognition and cold-water immersion, but if this is not possible, move the worker to a cool place, remove heavy/outer clothing, wet and fan, & ice packs, if available.
Overall, rapid recognition & cooling has been shown to prevent death, and heat stroke and other HRIs are preventable.


Other notes & refs:
Image: https://www.shutterstock.com/search/cartoon+ambulance
Death likely Tc>42oC

First aid cooling techniques for heat stroke and exertional hyperthermia: A systematic review and meta-analysis
Matthew J Douma 1, Theresa Aves 2, Katherine S Allan 2, Jason C Bendall 3, David C Berry 4, Wei-Tien Chang 5, Jonathan Epstein 6, Natalie Hood 7, Eunice M Singletary 8, David Zideman 9, Steve Lin 10, First Aid Task Force of the International Liaison Committee on Resuscitation
Collaborators, Affiliations expand
PMID: 31981710
 DOI: 10.1016/j.resuscitation.2020.01.007
Abstract
Background: Heat stroke is an emergent condition characterized by hyperthermia (>40 °C/>104 °F) and nervous system dysregulation. There are two primary etiologies: exertional which occurs during physical activity and non-exertional which occurs during extreme heat events without physical exertion. Left untreated, both may lead to significant morbidity, are considered a special circumstance for cardiac arrest, and cause of mortality.
Methods: We searched Medline, Embase, CINAHL and SPORTDiscus. We used Grading of Recommendations Assessment, Development and Evaluation (GRADE) methods and risk of bias assessments to determine the certainty and quality of evidence. We included randomized controlled trials, non-randomized trials, cohort studies and case series of five or more patients that evaluated adults and children with non-exertional or exertional heat stroke or exertional hyperthermia, and any cooling technique applicable to first aid and prehospital settings. Outcomes included: cooling rate, mortality, neurological dysfunction, adverse effects and hospital length of stay.
Results: We included 63 studies, of which 37 were controlled studies, two were cohort studies and 24 were case series of heat stroke patients. Water immersion of adults with exertional hyperthermia [cold water (14-17 °C/57.2-62.6 °F), colder water (8-12 °C/48.2-53.6 °F) and ice water (1-5 °C/33.8-41 °F)] resulted in faster cooling rates when compared to passive cooling. No single water temperature range was found to be associated with a quicker core temperature reduction than another (cold, colder or ice).
Conclusion: Water immersion techniques (using 1-17 °C water) more effectively lowered core body temperatures when compared with passive cooling, in hyperthermic adults. The available evidence suggests water immersion can rapidly reduce core body temperature in settings where it is feasible.

Novel Application of Chemical Cold Packs for Treatment of Exercise-Induced Hyperthermia: A Randomized Controlled Trial - Wilderness & Environmental Medicine (wemjournal.org)
Objective
Heat-related illness is a common disease with significant morbidity and mortality. Despite no proven efficacy, application of chemical cold packs (CCP) to the skin overlying the large vessels of the neck, groin, and axillae is a traditional recommended cooling modality. The study objective was to compare the cooling rates of CCP applied to these traditional areas vs the glabrous skin surfaces of the cheeks, palms, and soles in exercise-induced hyperthermia.
Methods
Ten healthy adult male volunteers walked on a treadmill in a heated room (40° ± 0.5°C) while wearing insulated military overgarments until their esophageal temperatures (Tes) reached 39.2°C. Each participant had three heat stress trials on separate days: no treatment followed by randomly ordered traditional (neck, groin, and axillae) cooling and glabrous skin cooling.
Results
With no treatment, Tes remained stable after the first 5 minutes of the heat trial (ΔTes = 0.12° ± 0.07°C/10 min). Traditional cooling followed a linear decline (ΔTes = 0.17° ± 0.04°C/10 min; P < .001). Glabrous cooling enhanced the treatment effect by a steeper decline (ΔTes = 0.30° ± 0.06°C/10 min; P < .001), significantly different from traditional cooling by 2-way analysis of variance (P < .001).
Conclusions
Application of CCP to glabrous skin surfaces was more effective for treating exercise-induced heat stress than the traditional CCP cooling intervention. This novel cooling technique may be beneficial as an adjunctive treatment for heat-related illness in the prehospital environment.

�Cold water immersion: the gold standard for exertional heatstroke treatment.AUCasa DJ, McDermott BP, Lee EC, Yeargin SW, Armstrong LE, Maresh CM SOExerc Sport Sci Rev. 2007;35(3):141.  

The key to maximize the chances of surviving exertional heatstroke is rapidly decreasing the elevated core body temperature. Many methods exist to cool the body, but current evidence strongly supports the use of cold water. Preferably, the athlete should be immersed in cold water. If lack of equipment or staff prevents immersion, a continual dousing with cold water provides an effective cooling modality. We refute the many criticisms of this treatment and provide scientific evidence supporting cold water immersion for exertional heatstroke.




Otras investigaciones han evaluado la relación entre la 
exposición al calor en el trabajo y: 

• Lesiones traumáticas (ejemplo: caída de una escalera)
• Lesión renal aguda 
• Absorción de sustancias químicas
• Resultados del embarazo/parto
• Resultados de salud mental

Además de las HRI, ¿cómo puede afectar el calor 
a la salud de los trabajadores al aire libre?

Calkins y otros 2019; Spector y otros 2016; Binazzi y otros 2019; Spector y otros 2019; Moyce y 
otros 2017; Shi y otros 2022; Bourbonnais y otros 2013; Kuehn y otros 2017; Yazd y otros 2019.
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In addition to HRIs, research has evaluated the relationship between occupational heat exposure and other health effects.
We will present later findings from Washington State studies on the relationship between heat exposure and occupational traumatic injuries (such as falls and breaking bones, which is different from the heat-related illnesses we previously discussed).  Though the mechanism is not fully understood, one theory is that heat exposure and physical work, fatigue, and dehydration may cause problems with balance. For example, if a worker experiences lightheadedness, while working at heights such as on a ladder, there may be higher risk of falling. 
There's also a relationship between heat exposure or acute kidney injury that has been described, for example, among California Agricultural Workers across work shifts, and emerging research in other sectors. 
We do know that heat can affect how we absorb and metabolize chemicals. For example, with increased sweating and blood flow to the skin, and increased respiratory or breathing rates during physical work in the heat, we can have changes in dose of chemicals depending on the route of exposure, such as dermal through the skin, or respiratory (though breathing) routes. 
Another area that has been researched is the relationship between heat exposure and pregnancy and birth outcomes, for example, birth weight and length. 
There is also emerging research examining the relationship between heat exposure and certain mental health problems. 

See also refs:

Shi DS, Weaver VM, Hodgson MJ, Tustin AW. Hospitalised heat-related acute kidney injury in indoor and outdoor workers in the USA. Occup Environ Med. 2022 Mar;79(3):184-191. doi: 10.1136/oemed-2021-107933. Epub 2021 Nov 8. PMID: 34750240.

Objectives: To characterise heat-related acute kidney injury (HR-AKI) among US workers in a range of industries.
Methods: Two data sources were analysed: archived case files of the Occupational Safety and Health Administration's (OSHA) Office of Occupational Medicine and Nursing from 2010 through 2020; and a Severe Injury Reports (SIR) database of work-related hospitalisations that employers reported to federal OSHA from 2015 to 2020. Confirmed, probable and possible cases of HR-AKI were ascertained by serum creatinine measurements and narrative incident descriptions. Industry-specific incidence rates of HR-AKI were computed. A capture-recapture analysis assessed under-reporting in SIR.
Results: There were 608 HR-AKI cases, including 22 confirmed cases and 586 probable or possible cases. HR-AKI occurred in indoor and outdoor industries including manufacturing, construction, mail and package delivery, and solid waste collection. Among confirmed cases, 95.2% were male, 50.0% had hypertension and 40.9% were newly hired workers. Incidence rates of AKI hospitalisations from 1.0 to 2.5 hours per 100 000 workers per year were observed in high-risk industries. Analysis of overlap between the data sources found that employers reported only 70.6% of eligible HR-AKI hospitalisations to OSHA, and only 41.2% of reports contained a consistent diagnosis.
Conclusions: Workers were hospitalised with HR-AKI in diverse industries, including indoor facilities. Because of under-reporting and underascertainment, national surveillance databases underestimate the true burden of occupational HR-AKI. Clinicians should consider kidney risk from recurrent heat stress. Employers should provide interventions, such as comprehensive heat stress prevention programmes, that include acclimatisation protocols for new workers, to prevent HR-AKI.
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We will now move on to risk factors for heat-related illness
There are work-related, environmental, and personal risk factors can affect the risk of HRI



Factores de riesgo relacionados con 
el trabajo para las HRI

Exceso de azúcar    

Imagen c/o Stacey Holland
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From the workplace standpoint, heavy work loads without sufficient cool down breaks can be risk factors, as these increase metabolic heat generation and prevent a worker from cooling down, as previously described.
Other sources of heat, such as working near hot machines or surfaces can increase the risk of HRI.  
Wearing dark clothing that absorbs heat from the sun with layers and personal protective equipment that prevents evaporative heat loss through sweating can prevent cooling.
Sugary drinks are not best for hydration, and dehydration makes it difficult to sustain an effective body response to heat stress, as was discussed.
Not being used to hot weather, or not being acclimatized to heat can increase the risk of HRI, as also previously described.
�



Factores de riesgo ambientales 
para las HRI

Imagen c/o Stacey Holland
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Environmental risk factors for HRI include radiant heat, for example from direct sun, in addition to high air temperatures.  Radiant heat is reduced with shade. 
High humidity makes it more difficult for our bodies to lose heat through evaporative heat loss and sweating. 
Another factor is wind.  If the air temperature is cooler than our skin temperature, then wind actually helps with cooling. But if the air temperature is much hotter than our skin temperature, we get into a situation called convection where we can have heat gain to the body. 



Factores de riesgo personales 
para las HRI

Imagen c/o Stacey Holland
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Personal risk factors for HRIs that are important to be aware of include underlying health conditions (such as heart disease, diabetes, or high blood pressure). Underlying health conditions might increase risk of heat-related illness, for example through changes in the blood vessels for diabetes, or by affecting the ability to ramp up the cardiovascular system (heart) during a heat strain response. 
Previous heat-related illness increases the risk for heat-related illness in the future. 
Age can be a risk factor; for example responses to cool down can be blunted with older age. 
Being overweight can impair the ability to lose heat and can also increase the metabolic load with work. 
Pregnancy is a risk factor, as well as certain medications, especially those that dehydrate or increase heat production, or those that decrease heat loss or cooling. 
A lower fitness level and alcohol use, which can dehydrating, can also contribute to heat-related illness. 



Información solo del Fondo estatal de compensación para 
trabajadores: no para trabajadores con seguro personal

Identificación del caso y descripción de los casos: 

• Casos identificados a partir del formulario de reporte de accidente 
y de los códigos de diagnóstico médico de los reclamos

• Inicio de la enfermedad cerca de la exposición

• Elementos de datos clave
- Industria del empleo
- Datos de la ubicación para relacionarlos con la temperatura

Reclamos de compensación para trabajadores de Washington (WA) por HRI

Hesketh M y otros. Enfermedades relacionadas con el calor entre los trabajadores en el Estado de Washington: Un estudio descriptivo que usa reclamos de 
compensación para trabajadores, 2006-2017. Am J Ind Med abril de 2020;63(4):300-311. 
Spector J y otros. Enfermedades relacionadas con el calor en los sectores agrícolas y forestales del Estado de Washington. Am J Ind Med. Agosto de 2014;57(8):881-95. 
Bonauto D y otros. Enfermedades ocupacionales por calor en el Estado de Washington, 1995-2005. Am J Ind Med. Diciembre de 2007;50(12):940-50. 
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(Back to DB)
Now that we have provided background information on health effects of heat exposure, heat exposure metrics, how the body responds to heat, and risk factors for health effects from heat, we would like to share data from Washington State and the US that describe recent experiences with health effects of heat among workers.  What are we actually seeing?  First, a few words about WA workers’ compensation claims data for HRI.
Washington workers compensation claims data have been used to describe the burden of HRI. 
There are three key papers – two general descriptive studies summarizing the data from 1995-2017 and an in-depth analysis of heat-related illness cases in agriculture. The full citations are listed.
A few words about the HRI cases – these studies looked only at the Washington workers compensation state fund data – the state fund is where the employers have workers compensation insurance through the state; the state fund covers about 70% of workers and all but 350 employers. The remaining employers self-insure and their data are not included in these analyses. 
To identify cases, we use information from the report of accident form – the form filled out by the worker and physician to start a workers compensation claim and also the medical diagnoses attached to the claim. The claims that are identified are those where the onset of the heat illness was near to the environmental heat exposure. We used data from the data from the claims to describe who got heat illness. 
What is valuable about this WA workers compensation data that is not present in many other data sources is that it provides information about the employer – specifically the industry -- and gives us information about the employment location to link to environmental temperatures.
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Nombre del sector industrial Cant. de reclamos por 
HRI aceptados (%)

Cant. de reclamos por HRI 
aceptados de julio a sept. (%)

Índice de reclamos por HRI aceptados de julio a sept. 
(cant. de reclamos por cada 100,000 empleados a 

tiempo completo)* 

Construcción 170 (26.0 %) 124 (25.1 %) 70.0

Agricultura, silvicultura, pesca y caza 111 (17.0 %) 81 (16.4 %) 102.6

Administración pública 94 (14.4 %) 73 (14.2 %) 131.3

Administración y apoyo, gestión de residuos y 
servicios de remediación

58 (8.9 %) 48 (9.7 %) 61.5

Fábricas 55 (8.4 %) 44 (9.0 %) 35.3

Comercios mayoristas 33 (5.1 %) 31 (6.3 %) 44.9

Servicios de alojamiento y comidas 30 (4.6 %) 18 (3.6 %) 16.3

Comercios minoristas 23 (3.5 %) 15 (3.0 %) 13.6

Transporte y almacenamiento 22 (3.4 %) 14 (2.8 %) 27.1

Otros servicios, excepto la administración pública 12 (1.8 %) 11 (2.2 %) 22.5

Todas las demás categorías del sector 46 (7.0 %) 36 (7.2 %) --

Reclamos de compensación para trabajadores por HRI del 
Fondo Estatal de WA (SF) por sector industrial (2006-2017)

• 918 reclamos por HRI confirmados: 654 aceptados y 264 rechazados 

*Los valores de los índices de reclamos se ajustan al número de empleados a tiempo completo; los índices más altos indican una mayor carga de reclamos por HRI
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On this slide, we present results from a study in which we looked at Washington State SF workers’ compensation claims from 2006-2017 for HRI. 
We found 918 confirmed Washington workers' compensation HRI claims from 2006 to 2017, 654 were accepted and 264 were rejected. 
Claim rates are calculated as the number of claims per 100,000 full-time employees (FTE).  Higher claim rate values indicate a higher HRI claim burden
As shown in the table, Public Administration had the highest third quarter rate (131.3 per 100 000 FTE), followed by Agriculture, Forestry, Fishing, and Hunting (102.6 per 100 000 FTE). 
Latinos were estimated to be overrepresented in HRI cases. 


Ref/other notes:
Hesketh, M., Wuellner, S., Robinson, A., Adams, D., Smith, C., & Bonauto, D. (2020). Heat related illness among workers in Washington State: A descriptive study using workers’ compensation claims, 2006-2017. American Journal of Industrial Medicine, 63(4), 300–311. https://doi.org/10.1002/AJIM.23092
 
Background: Heat related illness (HRI) places a significant burden on the health and safety of working populations and its impacts will likely increase with climate change. The aim of this study was to characterize the demographic and occupational characteristics of Washington workers who suffered from HRI from 2006 to 2017 using workers' compensation claims data. 
Methods: We used Washington workers' compensation data linked to weather station data to identify cases of work-related HRI. We utilized Occupational Injury and Illness Classification System codes, International Classification of Diseases 9/10 codes, and medical review to identify accepted and rejected Washington State (WA) workers' compensation claims for HRI from 2006 to 2017. We estimated rates of HRI by industry and evaluated patterns by ambient temperature. 
Results: We detected 918 confirmed Washington workers' compensation HRI claims from 2006 to 2017, 654 were accepted and 264 were rejected. Public Administration had the highest third quarter rate (131.3 per 100 000 full time employees [FTE]), followed by Agriculture, Forestry, Fishing, and Hunting (102.6 per 100 000 FTE). The median maximum daytime temperature was below the Washington heat rule threshold for 45% of the accepted HRI claims. Latinos were estimated to be overrepresented in HRI cases. 
Conclusion: The WA heat rule threshold may not be adequately protecting workers and racial disparities are present in occupational HRI. Employers should take additional precautions to prevent HRI depending on the intensity of heat exposure. States without heat rules and with large industry sectors disproportionately affected by HRI should consider regulations to protect outdoor workers in the face of more frequent and extreme heat waves. 

total of 918 Washington SF workers' compensation confirmed HRI
cases occurred between 2006 and 2017 (see Table 1). Of these
claims, 654 were accepted and 264 were rejected. There was higher
percentage of males among accepted HRI claims at 82% vs 68% for
all SF claims (P < .001; 95% confidence interval [CI] = 0.11‐0.17).
There was also a greater proportion of HRI cases detected in younger
age groups. Among the accepted HRI claims, 23% were in the 18 to
24 age group compared with the 18% among all SF claims (P = .002;
95% CI = 0.02‐0.08). Thirteen percent of HRI claims indicated
Spanish as their preferred language compared with 11% of all SF
claims (P = .038). A larger proportion of HRI claims (91%) were
noncompensable (medical costs only) compared to all SF claims
(73%). HRI claims, like all claim cost data, is right skewed due to a
small number of high cost claims. The median cost for HRI claims was
$909 (IQR: $537‐$1502) which is $109 dollars higher than the
median cost for all SF claims. There was one fatal HRI case from 2006
to 2017. Using the BISG method, we estimated a racial and ethnic
probability value for 791 of the confirmed HRI claims. Using these
probabilities, the racial and ethnic distributions of HRI claimants was
63% white, followed by 21% Latinos and 8% black/African American. 
The estimated racial and ethnic distribution differed from the overall
state workforce where racial composition in 2017 was 81% white,
13% Latino, and 4% black/African American.

HRI claims were distributed unevenly across month and time of day
with the majority of accepted HRI claims (76%) occurring in the
third quarter (July‐September). July had the greatest proportion of
claims (48%), and most claims listed the hour of illness between
noon and 5 PM. The number of accepted claims was split evenly
between eastern Washington (n = 334) and western Washington
(n = 320). The estimated yearly rate stratified by region indicated
that rates in eastern Washington were 2 to 10 times higher than
rates in western Washington depending on the year and had more
variation between years. The median maximum day temperature for
HRI cases in eastern Washington (93.9°F) was higher than the
median maximum day temperature for western Washington HRI
cases (86.4°F). The distribution of industry sectors also differed
between eastern and western Washington. About 75% of claims
from the Agriculture, Forestry, Fishing, and Hunting industry sector
were from eastern Washington whereas the Construction sector
was split more evenly with 55% occurring in western Washington
and 45% in eastern Washington.

The Construction industry sector had the largest number of accepted
HRI claims from 2006 to 2017 and comprised over a quarter of all
accepted HRI claims (26%) (see Table 2). The second most represented
sector was Agriculture, Forestry, Fishing, and Hunting with 17% of
accepted HRI claims. However, agriculture had the highest annual rate
of HRI claims of 13.0 per 100 000 FTE and a third quarter rate of
102.6 per 100 000 FTE. Other sectors with the highest HRI claim rate
were Public Administration, Administrative and Support and Waste
Management and Remediation Services (eg, landscapers, temporary
help services, and convention and visitor bureau workers), Manufacturing,
Wholesale Trade, and Accommodation and Food Services.
Detailed industries, as defined by the six‐digit NAICS code with the
highest number of HRI cases, included Fire Protection (33 claims) and
Farm Labor Contractors and Crew Leaders (24 claims) (see Table 3).
Farm labor contractors also includes workers participating in the H‐2A
visa program. Farmworkers and Laborers were the occupation with
the highest number of accepted HRI cases (77 claims) followed by
Firefighters (60 claims).






Desafíos para evaluar la carga de HRI relacionadas con el trabajo

• Los casos menos graves no reciben atención médica

• Escaso conocimiento sobre la compensación para trabajadores y baja 
probabilidad de que se reporten casos elegibles

o Se calcula que solo el 60 % de las lesiones relacionadas con el trabajo o las 
enfermedades ocupacionales diagnosticadas por un médico fueron pagadas por la 
compensación para trabajadores de WA (el 40 % no figura en los datos de los 
reclamos)

o Los datos de la Oficina de Estadísticas Laborales federal y estatal no declaran 
totalmente las lesiones y enfermedades laborales

o Si se suman los reclamos rechazados de compensación para trabajadores del Fondo 
estatal, el número de reclamos de HRI aumenta en un 40 %

Marcum y otros 2017; Wuellner y otros 2014,2017; Hesketh y otros 2020
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Our ability to capture HRI data has some limitations.  
Data are incomplete due to under recognition of disease, not attributing the disease to work, and for reasons specific to workers’ compensation, as workers may be unaware of the workers’ compensation system and eligibility to file a claim, and either worker or physician unwilling to initiate claim. 
Outside of this, various public health data systems like hospitalization data and general health data often don’t identify work-relatedness or elaborate on work.
We found 918 confirmed Washington workers' compensation HRI claims from 2006 to 2017, 654 were accepted and 264 were rejected. Rejected claims are primarily cases treated and released without subsequent health effects – workers’ compensation will reject since there are not persistent health issues, so although these are HRI cases, they may be overlooked due to rejected claim status.


Ref:
Marcum JL, Chin B, Anderson NJ, and Bonauto DK (2017). Self-Reported Work-Related Injury or Illness — Washington, 2011–2014. Centers for Disease Control, Morbidity and Mortality Weekly Report. doi: 10.15585/mmwr.mm6611a6.





Hesketh y otros 2020; Spector y otros 2014

• La temperatura máxima del día estuvo por debajo del 
umbral actual de la norma de calor de WA (89 °F) para el 
45 % de los reclamos por HRI de WA aceptados, en 
ambientes interiores y al aire libre, 2006-2017

• El ~25 % de los reclamos por HRI al aire libre en WA de 
1995 a 2009 se produjeron por debajo de un índice de 
calor máximo de 90 °F*

Reclamos de compensación para trabajadores 
por HRI de WA y condiciones ambientales

*Equivalente a una temperatura del aire de 90 °F con una humedad relativa del 38 %
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Presentation Notes

Our research has linked weather station data to workers’ compensation claims data to try to understand the level of heat exposure occurring at the time and location of worker heat-related illnesses.
We found in the previous analysis that the maximum daytime temperature was below the current WA heat rule threshold of 89°F for 45% of accepted WA HRI claims from 2006-2017.
Additional analyses of these data with constraints to the months with the rule in effect – May – September showed; 41.8% were below the trigger threshold (261/623) and if we restrict to non-FF occupations ~40% were below the temp trigger (227/567). 
In an older analysis focused specifically on the agricultural sector, we found ~25% of 1995-2009 outdoor WA agriculture/forestry HRI claims occurred below a max heat index of 90°F


Refs:
Hesketh, M., Wuellner, S., Robinson, A., Adams, D., Smith, C., & Bonauto, D. (2020). Heat related illness among workers in Washington State: A descriptive study using workers’ compensation claims, 2006-2017. American Journal of Industrial Medicine, 63(4), 300–311. https://doi.org/10.1002/AJIM.23092
Spector, J. T., Krenz, J., Rauser, E., & Bonauto, D. K. (2014). Heat-related illness in Washington State agriculture and forestry sectors. American Journal of Industrial Medicine, 57(8). https://doi.org/10.1002/ajim.22357
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Las columnas rojas indican los años más cálidos

Presenter
Presentation Notes
Recognizing there is interest in more recent data, this graph represents workers’ compensation claims accepted for HRI from 2006 to 2021. 
We are in the process of more fully summarizing for a technical report the cases from 2018 – 2021.
The 2018 – 2021 data has similarity in terms of high rate industries being construction, agriculture, public administration.
Maximum daytime temperatures for accepted claims in the 2018 – 2021 time period had about 45% of claims occurring below the current trigger threshold temperature of 89 degrees F. 
Variation in the number of claims likely reflects how hot the summer is.
The red columns identify the warmest temperatures from May to September for 8 years of the 16 year period. Generally you get a sense that a higher numbers of claims occur when the summers are warmer.
In 2021, a ‘heat dome’ occurred June 27 – June 30 – with 34 accepted claims during these four days.
One additional observation for the 2018 – 2021 claims data are about half of filed claims that are likely HRI are rejected. 
Again these data include indoor and outdoor claims with likely less than 20% being indoor.

* NOAA National Centers for Environmental Information – Statewide Mapping - https://www.ncdc.noaa.gov/cag/



46

6.4
7.0

4.3

9.0

6.9

4.1

5.4
6.1

8.5

6.3

4.2

6.6

5.2

2.6
3.8

8.0

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Re
cl

am
os

 p
or

 ca
da

 1
00

,0
00

 F
TE

Año

Reclamos aceptados por HRI del SF de WA por cada 100,000 
empleados a tiempo completo (FTE) 

Abril a septiembre por año

Las columnas rojas indican los años más cál

Departamento de Labor e Industrias del Estado de Washington 

Presenter
Presentation Notes
This is a different view of the HRI claim data. We look at the HRI as a rate per 100,000 FTE and isolate it to both claims and work hours from April to September each year.
The chart is a little more precise – it narrows the time period for claims to April through September, about 98% of HRI claims occur during April through September. The data are expressed as a rate which adjusts for changes in employment from year to year. Finally it narrow the temperature data to April through September providing more precise exposure data by excluding less warm months.

* NOAA National Centers for Environmental Information – Statewide Mapping - https://www.ncdc.noaa.gov/cag/



Tustin y otros 2018; Maung y otros 2020 

• Investigaciones de HRI al aire libre de la Administración de Seguridad y Salud 
Ocupacional (OSHA) de los EE. UU. de 2011 a 2016: El estrés térmico superó los 
límites de exposición laboral basados en el WBGT del NIOSH en las 14 víctimas 
mortales y en ocho de las 11 enfermedades no mortales y estuvo por debajo de un 
índice de calor de 89 °F* en el 32 % de los casos

• Revisión sistemática de la OSHA sobre los informes de víctimas mortales por HRI 
(en inglés):
• 14 publicaciones con un total de 570 muertes relacionadas con el calor 
• Promedio del índice de calor 101, rango 62 a 137 °F 
• Casi todas las muertes al aire libre se produjeron cuando el índice de calor 

era ≥80 °F**

*Equivalente a una temperatura del aire de 89 °F con una humedad relativa del 40 %
**Equivalente a una temperatura del aire de 80 °F con una humedad relativa del 40 %

Casos de muertes por calor en EE. UU. y condiciones ambientales
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Presenter
Presentation Notes
What about in the United States?
For the US, the OSHA office of Occupational Medicine & Nursing reviewed consultations regarding medical questions that arose during worksite inspections.  
In review of these records relevant to HRI fatalities, they found that heat stress exceeded National Institute for Occupational Safety & Health (NIOSH) WBGT-based heat exposure limits in all 14 fatalities and in eight of 11 nonfatal illnesses, and was below a heat index 89°F* in 32% cases.
In a separate systematic review of heat illness fatality reports in the English language, which included civilian and military reports, OSHA investigators found that nearly all of 570 outdoor deaths occurred when the heat index was 80 or greater F.



Refs:

Maung, Z., & Tustin, A. W. (2020). The Heat Death Line: Proposed Heat Index Alert Threshold for Preventing Heat-Related Fatalities in the Civilian Workforce. New Solutions, 30(2), 138–145. https://doi.org/10.1177/1048291120933819
Abstract 
A threshold Heat Index (HI) can serve as the basis for advising the civilian workforce about the risk of heat-related illnesses. We conducted a systematic review and compiled reports of work-related fatalities from heat-related illnesses. We calculated the HI for each fatality. Our objective was to expand upon the military's concept of a "heat death line" and identify an HI alert threshold for the civilian workforce. We identified 14 publications totaling 570 heat-related deaths. In the meta-analysis, the median HI was 101 with a range of 62 to 137. Almost all deaths (96 percent and 99 percent of civilian and military fatalities, respectively) occurred when HI ≥80, which is our proposed heat death line. Some existing HI-based heat advisories are set at a higher temperature value. However, many occupational heat-related illnesses occur below these thresholds, resulting in low sensitivity and a false sense of security. In at-risk outdoor industries, HI ≥80 should trigger hazard awareness and protective actions. 

Tustin, A. W., Lamson, G. E., Jacklitsch, B. L., Thomas, R. J., Arbury, S. B., Cannon, D. L., Gonzales, R. G., & Hodgson, M. J. (2018). Evaluation of Occupational Exposure Limits for Heat Stress in Outdoor Workers — United States, 2011–2016. MMWR. Morbidity and Mortality Weekly Report, 67(26), 733–737. https://doi.org/10.15585/mmwr.mm6726a1
Abstract 
Heat stress, an environmental and occupational hazard, is associated with a spectrum of heat-related illnesses, including heat stroke, which can lead to death. CDC's National Institute for Occupational Safety and Health (NIOSH) publishes recommended occupational exposure limits for heat stress (1). These limits, which are consistent with those of the American Conference of Governmental Industrial Hygienists (ACGIH) (2), specify the maximum combination of environmental heat (measured as wet bulb globe temperature [WBGT]) and metabolic heat (i.e., workload) to which workers should be exposed. Exposure limits are lower for workers who are unacclimatized to heat, who wear work clothing that inhibits heat dissipation, and who have predisposing personal risk factors (1,2). These limits have been validated in experimental settings but not at outdoor worksites. To determine whether the NIOSH and ACGIH exposure limits are protective of workers, CDC retrospectively reviewed 25 outdoor occupational heat-related illnesses (14 fatal and 11 nonfatal) investigated by the Occupational Safety and Health Administration (OSHA) from 2011 to 2016. For each incident, OSHA assessed personal risk factors and estimated WBGT, workload, and acclimatization status. Heat stress exceeded exposure limits in all 14 fatalities and in eight of 11 nonfatal illnesses. An analysis of Heat Index data for the same 25 cases suggests that when WBGT is unavailable, a Heat Index screening threshold of 85°F (29.4°C) could identify potentially hazardous levels of workplace environmental heat. Protective measures should be implemented whenever the exposure limits are exceeded. The comprehensive heat-related illness prevention program should include an acclimatization schedule for newly hired workers and unacclimatized long-term workers (e.g., during early-season heat waves), training for workers and supervisors about symptom recognition and first aid (e.g., aggressive cooling of presumed heat stroke victims before medical professionals arrive), engineering and administrative controls to reduce heat stress, medical surveillance, and provision of fluids and shady areas for rest breaks. 

Note: Used NIOSH REL/RAL for OEL

Heat Index is an “apparent” temperature that combines humidity and air temperature to quantify what the conditions “feel like” to the human body. Heat Index was designed for the general public, based on algorithms that assume a person is wearing light clothing and walking in a shaded area with a light breeze (5). Heat Index does not account for the effects of direct sunlight, stagnant air, work clothing, and strenuous activities. Employers often obtain Heat Index information from publicly broadcasted weather reports or forecasts that do not necessarily reflect conditions at their worksites. These limitations preclude Heat Index from supplanting WBGT as the occupational gold standard. Nonetheless, at outdoor worksites where WBGT is unavailable, Heat Index is sometimes used to estimate environmental heat. This study demonstrates that workers wearing normal clothing are at risk for heat-related illness when Heat Index is ≥85°F (29.4°C). Whenever the Heat Index is ≥85°F, employers should exercise extra vigilance and implement additional precautions (Box), which could include a more accurate WBGT-based environmental heat assessment. 







Spector y otros 2016; Calkins y otros 2019

• Análisis de reclamos de compensación para trabajadores por 
HRI al aire libre del SF de WA desde 2000 hasta 2012:

o Agricultura (Centro y Este de WA): Aumento del 14 % de las 
probabilidades (riesgo) de sufrir una lesión traumática a 
una temperatura de 76 a 82 °F* (Humidex de 25 a 29 °C), en 
comparación con una temperatura <76 °F* (Humidex <25 °C)

o Construcción (marzo a octubre): 0.7 % de aumento de las 
probabilidades (riesgo) de sufrir una lesión traumática por 
cada grado centígrado de aumento de la temperatura

*Suponiendo una humedad relativa del 35 %

Reclamos de compensación para trabajadores 
de WA y riesgo de lesión traumática
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Presentation Notes
Consistent with literature in other areas, we have found an increased risk of traumatic injuries in warm conditions in agriculture and construction in Washington State, using workers’ compensation injury claims data and corresponding weather station data.
We found, for agriculture in central/eastern Washington between 2000-2012, a 14% increased odds (or risk) of traumatic injury at ~temperature 76-82°F* (Humidex 25-29 C), compared <76°F* (<25 C)
For construction during Mar-Oct of the same period, we found a 0.7% increase odds (or risk) of traumatic injury for each degree Celsius increase in temperature, with a generally smaller magnitude of risk in construction than in agriculture at corresponding heat exposure levels


Refs/notes:
Spector, J. T., Bonauto, D. K., Sheppard, L., Busch-Isaksen, T., Calkins, M., Adams, D., Lieblich, M., & Fenske, R. A. (2016). A case-crossover study of heat exposure and injury risk in outdoor agricultural workers. PLoS ONE, 11(10). https://doi.org/10.1371/journal.pone.0164498
10-14% increased risk @ Humidex 25-29; stronger associations were observed during cherry harvest duties in the June and July time period, compared to all duties over the entire study period.
Excluded if not outdoor agricultural occupations (n=34,472): NOT (SOC 45-2092 Farmworkers and Laborers, Crop, Nursery, and Greenhouse; 45-2093 Farmworkers, Farm, Ranch, and Aquacultural Animals; 45-2099 Agricultural Workers, All Other)
Calkins, M. M., Bonauto, D., Hajat, A., Lieblich, M., Seixas, N., Sheppard, L., & Spector, J. T. (2019). A case-crossover study of heat exposure and injury risk among outdoor construction workers in Washington state. Scandinavian Journal of Work, Environment and Health, 45(6). https://doi.org/10.5271/sjweh.3814
Outdoor: Excluded if < 50% O*NET Context: “Outdoors, Exposed to Weather”
Smaller effect seen in construction than Ag (OR 1.09 for a maximum daily humidex between 30–34 °C, relative to <17 °C). 
Also has temp secondary outcome: https://www.sjweh.fi/show_abstract.php?abstract_id=3814&fullText=1#box-fullText
In a study of agricultural workers in Eastern WA
using a categorical exposure approach, Spector et al
(15) reported a peak OR of 1.15 for a maximum daily
humidex between 30–33°C, relative to < 25°C. This estimate
is higher than the OR reported for a similar range
in exposure in this study (OR 1.09 for a maximum daily
humidex between 30–34 °C, relative to <17 °C). The
higher OR in agriculture at lower humidex values may
reflect differences in safety culture, task-related hazards
that are not characterizable with the available data, or
reliance on a piece-rate pay structure, which is more
common in agricultural work and has been reported to
be associated with a greater risk of HRI and heat strain
symptoms compared to hourly-payment methods (51).



Preguntas?
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Encuesta de Exposición al Calor al Aire Libre 

La encuesta se envió a través de GovDelivery a principios de Febrero 
y se publicó en redes sociales por nuestro Equipo de Comunicación.

GovDelivery se distribuyó a:

• Comité de Asesorías de Construcción de DOSH 
• Noticias de Seguridad
• Normas de Seguridad de WISHA – Actualizaciones de Reglas
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Encuesta de Exposición al Calor al Aire Libre

Se recibieron respuestas de empleadores, empleados, 
profesionales de seguridad, asociaciones de empleadores y, 
promotores del trabajo.

Una gama amplia de industrias respondieron a la encuesta, 
incluyendo pero no limitado a las industrias de:

• Agricultura
• Construcción
• Gobierno
• Manufactura
• Transporte
• Servicios públicos
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Encuesta de Exposición al Calor al Aire Libre

• Se proporcionó sombra por medio de: árboles, edificios, carpas, 
sombrillas, mallas para sombra, fachadas y vehículos.

• Retos para proporcionar sombra:  ninguno, viento y cambios de 
sitios de trabajo. 

• Métodos alternos para refrescarse:  aire acondicionado en edificios 
o vehículos, chalecos o toallas de enfriamiento, abanicos y carpas 
con sistemas de rocío de agua.

• Maneras de determinar el pronóstico del clima:  aplicaciones de 
clima en el teléfono, NOAA, termómetros, internet, televisión, 
notificación de supervisores.

• Retos para obtener el pronóstico del  clima: Ninguno, exactitud, 
acceso a internet y distancia entre la estación meteorológica y el sitio 
de trabajo.
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Encuesta de Exposición al Calor al Aire Libre

• Descansos:  Conforme se vayan necesitando, prácticas 
comunes, a ciertas temperaturas, empleadores deben motivar 
que se tomen descansos, descansos mandatorios y consumo 
de agua.

• Cómo se proveyó agua: termos con hielo y agua, estaciones 
de agua y, hieleras con botellas de agua.

• Aclimatación: capacitación, horarios alternos de trabajo, 
sistema de acompañamiento, supervisión cercana y, 
monitoreo de empleados para identificar señales de 
enfermedades a causa de calor
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Presentation Notes
Is there an air temperature or heat index at which workers are asked to stop:  NONE or a wide range = 81 – 105 degrees.
These results are provided as those that cover a majority of the industries that responded.  We recognize that there are questions/responses that may be more industry specific and those will be available online.  For more detailed responses….



Encuesta de Exposición al Calor al Aire Libre

• Capacitación / Mejores prácticas:  comunicación, 
involucramiento de empleados, repetir capacitaciones, juntas 
de seguridad diarias, recordatorios frecuentes para descansar 
y tomar agua.

• Monitoreo de trabajadores que trabajan solos: sistema de 
acompañamiento, contacto por radio, verificación periódica de 
empleados, no permitir que empleados trabajen solos.

• Normas de emergencia actuales – qué está vigente:  
sombra, descansos requeridos y, capacitación de 
conocimientos generales de la exposición al calor
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Encuesta de Exposición al Calor al Aire Libre

Las respuestas de la encuesta serán publicadas en ingles y 
español en el sitio web público de L&I en Rulemaking
Stakeholder Information (Información de Elaboración de 
reglamentos para partes interesadas), en el enlace siguiente:

https://lni.wa.gov/safety-health/safety-rules/rulemaking-
stakeholder-information/ambient-heat-exposure-rulemaking 
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Presentation Notes
There is an internal process it has to go through before being published (translation).



Siguientes pasos
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• Próxima junta de elaboración de la regla:  28 de Abril

• Involúcrese en el proceso de la Elaboración de la regla:

https://lni.wa.gov/safety-health/safety-rules/rulemaking-stakeholder-
information/ambient-heat-exposure-rulemaking

Presenter
Presentation Notes
The CR-101 was filed on August 17, 2021
We are currently diligently working on framework for the rules
Mention emergency rule? Be forthcoming about it. 
File permanent rule by…

Get involved. Participate in the rulemaking process. 



¡Gracias!

Washington State Department of Labor & Industries

Envíe preguntas y comentarios a:

Preguntas técnicas: Bradley Farrar o Drew Kertzman

Bradley.Farrar@lni.wa.gov
Drew.Kertzman@lni.wa.gov

Preguntas sobre el proceso: Carmyn Shute
Carmyn.Shute@lni.wa.gov
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