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STUDY OBJECTIVE

This Al-supported study was triggered by the observations from the recent COVID-19 pandemic
indicating that workers at meat-packing facilities operating at overcooled facilities had a
disproportionally higher infection rates as compared to facilities kept at typical office-factory
temperatures.

OBSERVATION

According to existing research, the survival of viruses outside their optimal temperature ranges, or
"comfort zones," varies significantly depending on the type of virus, the surrounding environment, and
the temperature extremes involved. Generally, viruses are more stable within their optimal temperature
ranges and less stable outside of them.

ASSUMPTIONS

In this study we explored virus survivability in a human body when its temperature is above or below
normal. Our understanding was that the human immune system deteriorates faster with body
temperatures below normal than it deteriorates when the body temperatures above normal. That
would suggest that overcooling the human body may be more dangerous that overheating it because of
the virus’s response to changing temperatures: the virus is more stable at lower temperatures, which is
exactly opposite to the human immune system’s response to the body temperature changes where the
immune system deteriorates —an apparent asymmetry, if our assumptions above are indeed correct.

Based on the results of the analysis, below is a detailed strategy addressing this virus-immune system
response asymmetry for meatpacking (or similar) facilities where the workers must work at low room
temperatures due to the specifics of their jobs. We took into account that overcooling of workers is
influenced by heat losses from the surface of their bodies as well as through inhalation of the external
overcooled air.

Below are

THE RESULTS OF ANALYSIS AND THE PROPOSED APPROACH TO REDUCE VIRUS INFECTION RATES FOR
WORKERS IN OVERCOOLED SPACES SUCH AS MEATPACKING FACILITIES

To address the asymmetry between virus stability and human immune system response in meatpacking
facilities, where workers must operate in cold environments, a strategic approach should focus on
minimizing the cooling of workers' bodies while maintaining the necessary environmental conditions for
food safety. Based on your analysis and the factors at play, here's a comprehensive strategy:

1. Mitigating Heat Loss from the Body Surface



Workers in meatpacking facilities are at risk of losing heat through their skin due to the cold
environment, leading to a drop in core body temperature. To counter this:

e Insulated Clothing: Equip workers with thermally insulated but breathable clothing that
provides warmth without hindering movement or comfort. Materials should be chosen to trap
body heat but allow moisture (sweat) to escape, preventing overheating in local body areas. This
reduces surface heat loss while maintaining mobility.

o Layered Clothing: Encourage layered clothing systems, where workers can adjust the
number of layers based on personal comfort and task intensity. This helps maintain core
body temperature while adapting to various work conditions.

e Heat-retaining Gloves and Boots: Extremities (hands and feet) are especially vulnerable to
cooling in cold environments. Providing workers with well-insulated gloves and boots will help
prevent heat loss in these critical areas, improving overall thermal balance.

2. Addressing Heat Loss Through Inhalation of Cold Air

Inhaling cold air can directly lower body temperature and negatively impact the respiratory system.
Prolonged exposure to cold air can lead to respiratory issues, reduced immune function, and higher
vulnerability to viral infections.

e Heated and Humidified Breathing Masks: Provide workers with insulated or heated masks that
warm and humidify the air they inhale. This could reduce the cooling effect of inhaling cold air
while simultaneously helping the respiratory system function more effectively. Heated masks
can improve comfort while preventing respiratory strain.

e Frequent Breaks in Warm Areas: Establish warm-up zones where workers can take frequent,
short breaks to recover body heat. These areas should be heated and provide an opportunity for
workers to rehydrate and regain thermal balance. Scheduling regular breaks in these zones can
help maintain overall body temperature and reduce the risk of hypothermia.

3. Promoting Immune System Resilience

Given the cold working environment, boosting workers' immune systems can help counteract the
negative effects of overcooling.

e Flu Vaccinations and Regular Health Monitoring: Encourage vaccination programs to prevent
respiratory viruses like influenza, which are more stable in cold environments. Additionally,
monitor workers for signs of cold-related health issues or early signs of infection, allowing for
rapid intervention.

e Immune-Boosting Nutrition: Provide warm, nutritious meals and drinks during breaks to help
workers maintain internal body heat and support immune function. Foods rich in vitamins C, D,
and zinc can enhance immune resilience, particularly in cold environments where immune
suppression is more likely.

4. Engineering and Environmental Modifications

Where possible, environmental and engineering solutions can help mitigate overcooling:



e Localized Heating Solutions: Use localized radiant heaters in areas where workers are stationary
or need additional warmth. Radiant heaters can provide warmth without heating the entire
room, maintaining the necessary low temperature for food safety while preventing workers
from becoming too cold.

e Improved Ventilation Systems: Implement ventilation systems that maintain air circulation
without exposing workers to direct cold drafts. This can reduce the impact of cold air on body
heat loss and prevent localized cooling.

5. Real-Time Monitoring of Worker Body Temperature

e Wearable Thermoregulation Monitors: Use wearable technology to track workers’ body
temperatures in real-time. This allows for proactive intervention if a worker's temperature
drops too low. The data could prompt managers to encourage breaks, adjust clothing, or change
work tasks to prevent overcooling.

6. Managing the Asymmetry Between Virus Stability and Immune Response

Since viruses are more stable at lower temperatures, and workers' immune systems may be suppressed
in such environments, it’s crucial to reduce viral load:

¢ Enhanced Sanitation and Hygiene Practices: Regular cleaning of surfaces, tools, and protective
gear is essential to minimize viral persistence in cold environments.

e Air Quality Control: Implement air filtration systems to reduce airborne viral particles in the
facility. HEPA filters or UV-C lighting in ventilation systems could help neutralize viruses and
bacteria that thrive in cold, damp environments.

Conclusion:

By integrating these strategies—focused on minimizing heat loss, addressing inhalation of cold air,
supporting immune resilience, and controlling viral exposure—meatpacking facilities can better protect
workers from the risks associated with overcooling while maintaining necessary cold conditions for food
safety. Balancing workers' body temperatures with the cold environment will not only reduce the risk of
viral infections but also improve overall worker health and productivity.



