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Extreme Heat and COVID-19: A Dual Burden for Farmworkers
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Currently, there is an extensive literature examining heat impacts on labor productivity and health, as well as a recent surge in research around COVID-19. However, to our knowledge, no research to date examines the dual burden of COVID-19 and extreme heat on labor productivity and laborers' health and livelihoods. To close this research gap and shed light on a critical health and livelihood issue affecting a vulnerable population, we urge researchers to study the two topics in tandem. Because farmworkers have a high incidence of COVID-19 infections and a low rate of inoculation, they will be among those who suffer most from this dual burden. In this article, we discuss impacts from extreme heat and COVID-19 on farm laborers. We provide examples from the literature and a conceptual framework showing the bi-directional nature of heat impacts on COVID-19 and vice versa. We conclude with questions for further research and with specific policy recommendations to alleviate this dual burden. If implemented, these policies would enhance the wellbeing of farmworkers through improved unemployment benefits, updated regulations, and consistent implementation of outdoor labor regulations. Additionally, policies for farmworker-related health needs and cultural aspects of policy implementation and farmworker outreach are needed. These and related policies could potentially reduce the dual burden of COVID-19 and extreme heat impacts while future research explores their relative cost-effectiveness.
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INTRODUCTION

There are a host of studies examining heat impacts on labor productivity and health [e.g., see (1)], as well as a recent spate of research around COVID-19. In the case of farmworkers in California's Central Valley Region, results show that an increase of the heat index from 95°F to 100°F can result in losses of agricultural productivity between 4 and 8%, depending on labor intensity of the crop (2). For COVID-19, the impact of agricultural workers' reduction of hours of labor has been estimated to be ~$301 M as of March, 2021 (2). Furthermore, pre-existing conditions that make farmworkers vulnerable to heat also make them vulnerable to the impacts of COVID-19. Among them are obesity, smoking status, cardiovascular conditions, and diabetes. While temperature and humidity may be inversely related to COVID-19 transmission (3–5), it remains unclear if this is due to changes in human behavior (e.g., more people clustering indoors during colder periods).

However, to our knowledge, no research has examined the dual burden of COVID-19 and extreme heat on labor productivity and laborers' health and livelihoods. And yet, relative to the rest of the country, COVID-19 infections are among the highest and inoculation rates among the lowest among migrant agricultural workers in the United States (6). This, is a quintessential example of environmental injustice with farmworkers—not consumers or land owners—among those who most suffer from this dual burden. The scholarly community has an opportunity to reconcile this deficiency with more research examining the coupling of the two health burdens.

With anomalous heat events due to climate change on the increase, farmworkers may lose more days of work in the future. COVID-19 will increase the number of days lost and may also worsen physical symptoms during high heat periods. With extreme heat events, the body suffers water loss and potential kidney damage (7). Adding COVID-19 to extreme heat, in the short term, could exacerbate morbidity and increase mortality by stressing the body beyond its capacity to deal with either burden adequately, much less the combination of the two. Does the twin burden of having suffered both simultaneously worsen the symptoms of one, the other, or both? Moreover, in the long term, does organ damage from excessive heat exposure—where heatstroke can damage heart, kidneys, liver, and the brain (8)—intensify symptoms of “long” COVID, symptoms of which we are not yet aware? To our knowledge, no research presently exists to answer these questions.



WHAT WE KNOW ABOUT COVID-19 AND MIGRANT FARMWORKERS

COVID-19 has a detrimental effect on our most vulnerable communities, including essential agricultural laborers, considered essential workers in the U.S. (9). Due to the nature of their job, agricultural workers tend to have numerous points of physical contact and few opportunities for social distancing in the workplace. Moreover, living conditions for the great majority of farmworkers are substandard and often temporary as they move from place-to-place following crop harvesting (10). Farmworkers have experienced a comparably higher rate of COVID-19 infections relative to the general population. For example, in Monterrey County, California the observed rate of positive test results for Latino/a farm workers was 22% while that of the rest of the county population was 6% in November-December 2020 (11, 12). Additionally, it is not possible to carry out this form of agricultural labor remotely or virtually, making farmworkers more susceptible to infections in the workplace. The negative impact of COVID-19 on farmworkers is exacerbated by a decrease in the availability of farmworkers and an increase in their average age (13).

Vaccine hesitancy contributes to the negative impacts of COVID-19 on the workforce of California's food supply. In Monterrey County, for example, only about 50% of farmworkers stated they were very likely to get vaccinated, while studies show that the same figure for the rest of the country is 69% (12). In more rural areas of the county, women and younger farmworkers are more vaccine-hesitant, largely due to a distrust of the government, lack of information on the effectiveness of the vaccine, and concerns with side effects (12).

The pandemic poses significant economic impacts to migrant farmworkers and their families. For example, when farmworkers become ill due to COVID-19, lose work hours, productivity, and income. Workers often need to continue working even when testing positive for COVID-19 (12). Working while infected with COVID-19 is likely to result in lower worker productivity, resulting in income loss (14). This action also presents an additional risk of infection to the rest of the agricultural workers, which multiplies the financial impact, as well as the long-term health impacts of COVID-19 on the agricultural labor force. Furthermore, farmworker income reduction due to COVID-19 restrictions and infection impacts not only farmworkers but also those who depend on the farmworker financially. For example, an impacted farmworker may become unable to pay for basic needs such as food, housing, electricity, and/or water for the farmworker's family and/or other household members. Furthermore, the negative impacts of COVID-19 expand beyond the immediate family of the farmworker to those who depend on remittances in their home countries.



WHAT WE KNOW ABOUT HEAT AND MIGRANT FARMWORKERS

Migrant farmworkers, particularly in the Central Valley of California and southern U.S. states, endure extreme heat during the summer and early fall. Prolonged exposure to intense heat combined with physical labor can be deadly to agricultural workers, and numerous migrant worker deaths occur each year due to these circumstances. The CDC reports that heat deaths among crop workers are 20 times greater than among U.S. civilian workers, even when farms are in compliance with heat-related safety regulations (15). Moreover, research has shown that from 2005–2014, 198 non-U.S. citizen deaths occurred on farms, which is over triple that of U.S. citizens (16). Further, many of these deaths and illnesses may not be counted due to cause of death (heat-caused vs. heat-related), linguistic or cultural barriers, immigration status, and other factors (1).

Exposure to heat over time can lead to severe illnesses such as heatstroke, dehydration, cardiovascular disease, and critical organ failure (17). Moreover, farmworkers may be more susceptible to extreme heat illness due to risk factors such as low-income, male gender, migration status, type of work at the farm, and pre-existing illness, including potentially related cardiovascular disease, kidney disease, and diabetes (18, 19). These negative impacts of heat on agricultural workers are significant and continue to increase due to a warming climate and growing demand for agricultural labor in fertile agricultural areas of the U.S., particularly during the harvesting months, which coincide with the most extreme conditions. Research shows that the physical work capacity of an agricultural laborer lowers as the air temperature, humidity, and sunlight increase (20, 21). Thus, as more agricultural laborers are hired to compensate for lost work productivity, a greater number of vulnerable outdoor workers are negatively impacted by heat and require essential coping resources (2).



HOW MIGHT COVID-19 EXACERBATE HEAT-HEALTH ISSUES?

Figure 1 presents a conceptual framework of the pathways by which COVID-19 can exacerbate heat-health Issues. These essential workers are already more vulnerable than the general population to the effects of heat due to potential pre-existing illness, lack of health care, and lack of coping resources (10, 11). COVID-19 precautions may exacerbate the vulnerabilities due to less use of cooling resources (e.g., cooled or shady spaces that require individuals to gather) and may disallow the use of community water supplies (e.g., no shared cooler to fill bottles). Discomfort in the heat from mask wearing is well-known and can increase heat stress and thermal discomfort while potentially limiting water intake during breaks.


[image: Figure 1]
FIGURE 1. How COVID-19 precautions can exacerbate heat-health issues.




DOES EXTREME HEAT MAKE GETTING COVID-19 MORE LIKELY?

Extreme heat may compound COVID-19 infection rates for several reasons, which are conceptually outlined in Figure 2. First, overheating of the body corresponding to core temperatures >38°C is commonly found in outdoor workers (22, 23). Increased core temperatures can have detrimental effects on the immune system's performance, which can be further compromised when heat stress is combined with exertion. Overheating induces inflammation and prevents inflammatory resolution (24). Hence, a lowered immune system increases the likelihood of contracting COVID-19 and may increase resulting complications.


[image: Figure 2]
FIGURE 2. Pathways through which extreme heat can increase the probability of contracting COVID-19.


Second, during periods of high temperatures, when not working in the fields, agricultural workers are more likely to use indoor air conditioning, if available. This action prevents the flow of outside air and concentrates infectious aerosols (25). Third, under higher heat, farmworkers may be less likely to wear masks due to discomfort. Decreased mask wearing increases the potential for infection. Those who are infected breathe out infectious aerosols into the free air and vulnerable, unmasked individuals breathe in those particles directly. Lastly, in warm weather, aerosols and water droplets may remain airborne longer; conversely, in colder weather when the air is heavier, aerosols may be denser and sink downward (25, 26).

As observed in Figure 3, we consider the relation between heat and COVID-19 to be bi-directional. As described above, contracting COVID-19 may exacerbate heat-related health challenges and, conversely, excessive heat exposure may exacerbate contracting COVID-19. To the extent the heat exposure is extreme, the impacts of contracting COVID-19 may also increase. Similarly, when a COVID-19 outbreak is large or an individual is shedding a large viral load, the deleterious impacts on heat exposure can be increased. More research is needed to determine the relative strength of these linkages.


[image: Figure 3]
FIGURE 3. Joint Effects of heat and COVID-19 on human health.




DISCUSSION

Despite a burgeoning literature on COVID-19, more research is needed to address the burden of COVID-19 in concert with anomalous heat, labor productivity, and laborers' health and livelihoods. We discussed potential pathways of how heat can impact COVID-19 morbidity and mortality and vice versa. We argue that this twin burden further impacts labor productivity and farmworker livelihoods in an insidious cycle, exceeding the sum of each illness independently.

More research integrating the two topics is warranted. Many largely unanswered questions remain to be examined by researchers. For example, under what circumstances does COVID-19 lead to increased heat health challenges? Specifically, to what extent does mask-wearing, social distancing, and individualized (or not) water consumption lead to COVID-19 heat stress? To what degree may there be a connection between long-haul COVID and heat susceptibility and associated consequences in labor productivity? What other factors may impact heat health challenges? More research is needed also to address the impacts of heat stress on COVID-19 morbidity and mortality. For example, to what extent does heat stress induced immunodeficiency facilitate COVID-19 infection? To what extent is heat stress likely to reduce mask wearing and therefore increase COVID-19 infection rates? To what degree does extreme heat lead to increased use of air-conditioning, subsequent concentration of aerosols in an enclosed space and ultimately, to potentially increased COVID-19 prevalence? What other heat-related health factors might exacerbate COVID-19 morbidity and mortality? The dearth of data on these topics calls for new empirical field research combining surveys and interviews with climatological data.

Beyond the knowledge gap and opportunity for researchers on the topic, direct policy implications result from this dual burden. The similarity of socio-economic and labor impacts of COVID-19 and heat stress, allows policymakers to design and implement policies for both with a broader impact on farmworkers' wellbeing. For example, unemployment benefits, if implemented for farmworkers, can have a broader positive impact on the target population as they recover from either or both health conditions. Consideration of the expansion of worksite policies such as expanding paid sick leave for impacted workers could also be useful. Lessons learned from implementing policies related to heat stress (e.g., cancellation or change of activities, heat mitigation, personal cooling, other coping/adaptation strategies, etc.) may provide guidance for policies related to COVID-19. Therefore, public health policies and workplace, acclimatization protocols can be informed in ways that ameliorate suffering from both COVID-19 and cognate infectious diseases as well as heat stress. These strategies must be place-based to assess and lessen both burdens as they intersect with outdoor labor conditions, farmworker related health needs, and cultural aspects of policy implementation and farmworker outreach. Intervention points or policy levers can be leveraged suitably. For example, the timing of worksite vaccination campaigns can be planned to coincide with workplace heat prevention acclimatization protocols, raising awareness among workers and employers about the dangers of both stressors. Understanding the intersection of COVID-19 and climate change via heat stress results in an opportunity for policy makers to design and implement policies that may have greater impact when addressing the health and socio-economic impacts of both occurrences.
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