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CONTENT 
To reduce the risk of healthcare workers (HCWs) from contracting or transmitting COVID-19, they are required to 
wear personal protective equipment (PPE). The impermeable, encapsulating nature of some PPE impedes dry and 
evaporative heat loss, which, when combined with the extra weight of PPE and restricted mobility, can increase the 
level of heat stress, and as a consequence, cause thermal strain and thermal discomfort in HCWs. The Ebola Viral 
Disease (EVD) outbreak in 2014-2016 in West Africa demonstrated the impact of heat stress experienced by HCWs 
when PPE is worn. Even though field studies suggest that, during the outbreak, HCWs experienced moderate levels 
of thermal strain, symptoms of heat-related illnesses and a reduced work capacity were reported by HCWs. This is 
not surprising considering equivalent core temperatures (38.0-38.5 °C) have been associated with both physical and 
cognitive impairments and mild symptoms of heat-related illnesses i.e. fatigue, headache, nausea, dizziness, 
especially in situations when encapsulating/impermeable PPE is worn. The PPE related thermal discomfort 
experienced by HCWs during the outbreak also caused concern around adherence to both wearing PPE and the 
appropriate doffing procedures as it endangers infection control. These same issues have become evident during the 
COVID-19 pandemic, possibly jeopardising the performance, safety and well-being of HCWs.  
 
Part 1 – Current and future challenges of occupational heat stress in HCWs.  
Evidence suggests that occupational heat stress is an issue for some HCWs, especially during the summer months or 
when higher levels of PPE are required (e.g. surgical procedures). The COVID-19 pandemic has led to an increase 
in the usage and level of PPE required to be worn by HCWs across many roles, thus amplifying this issue. The 
findings of a UK survey-based study that evaluated HCWs perceived levels of heat stress and its consequences in 
HCWs required to wear PPE during the COVID-19 pandemic mirror the experiences of HCWs during the EVD 
outbreak, albeit lower average wet-bulb globe temperatures. The majority of respondents perceived they felt hot 
(~72%) and thermally uncomfortable (~90%). At least three heat-related illness symptoms were reported and the 
majority of respondents felt both their physical and cognitive performance had been adversely affected. Additional 
comments highlighted issues related to individual items of PPE, mainly the protective face mask and visor.  Some 
respondents also reported heat stress was negatively impacting their health and well being.   
 
Part 2 - Cooling vests to alleviate perceptual heat strain in COVID-19 nurses 
Cooling interventions such as ice slurry ingestion, facial water sprays, and cooling vests can immediately alleviate 
heat strain in challenging environmental conditions. In occupational settings, cooling vests are demonstrated as the 
most appropriate cooling intervention, as they are effective and feasible in most settings. In the COOLVID-study, 
the effects of wearing a 21 °C phase change material cooling vest to alleviate perceptual and/or physiological heat 
strain encountered by COVID-19 nurses using PPE during real-life work shifts were evaluated. Nurses were 
monitored on two working days, consisting of a control (PPE only) and a cooling vest day (PPE + cooling vest). 
Although the increased insulation by PPE resulted in high sub-PPE air temperatures (peak values of 32.2±1.6 °C), 
the physiological strain remained relatively low. However, PPE use provoked substantial perceptual heat strain, as 
the large majority of the study population reported thermal discomfort (81%) and a (slightly) warm thermal 
sensation (94%) at the end of their workday. More importantly, wearing a 21 °C phase change material cooling vest 
can successfully alleviate thermal discomfort and warm thermal sensations in 63% and 59% of nurses. Therefore, 
cooling vests should be considered to be used during the ongoing COVID-19 pandemic and beyond, as infectious 
disease outbreaks occur more frequently (i.e. SARS / MERS / Ebola), and occupational heat strain could be 
attenuated under these conditions as well. 
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Questions 

 
1. Explain why personal protective equipment can accentuate and/or cause occupational heat 

stress.  
 

2. Explain how occupational heat stress can effect the performance, safety and well-being of HCWs. 
What are the potential consequences for patients? 

 
3. Explain why the physiological heat strain in COVID-19 nurses using personal protective equipment 

remained relatively low, whereas the increased insulation provoked substantial perceptual heat strain.  
 

4. Explain why cooling vests are the most appropriate cooling intervention for most occupational settings, 
including the COVID-19 medical settings.   
 

5. Explain why PCM cooling vests are sometimes preferred over evaporative cooling vests when used to 
alleviate heat strain encountered with personal protective equipment.  

 
   
 
 
 
 

  


