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1. Introduction

Yakima County, Washington has exhibited the highest COVID-19 (also referred
to as Coronavirus, SARS-CoV-2) infection rate among any county on the West
Coast of the United States [1], with a peak rate of infection that reached above
700 cases per 100,000 population for a 14-day period during June of 2020 [2]. As
a predominantly rural area with a high proportion of agricultural, food produc-
tion, and other essential workers (63%) [3] and a much higher proportion (50%)

of Hispanic/Latino individuals and families compared to the Washington State
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average (12%) [4], the Central Washington region represents a high degree of
geographic and sociodemographic vulnerability to risk factors for the spread of
COVID-19. Yakima has been ranked as the 5" worst municipality for short-term
particle air pollution in the United States [5], placing this region at additional
risk for environmental exposures that may exacerbate vulnerability to COVID-19
disease and respiratory outcomes [6]. The following paper outlines the domains
of vulnerability in which the Yakima region finds itself considering the
COVID-19 pandemic. Subsequently, a discussion of the intersection of these
factors is presented as well as areas of investigation and intervention that should

occur to address this phenomenon.

1.1. Geographic Vulnerability

Yakima County is characterized as a large rural county with an urban core. The
Centers for Disease Control and Prevention (CDC) released a statement un-
derscoring the need to explore racial and ethnic minority communities’ dispro-
portionate experiences with COVID-19 disease severity due to racial residential
segregation, a significant factor in health disparities [7]. Preliminary data suggest
that areas with lower income per capita and communities of color in Yakima
have experienced disproportionate infection from COVID-19 (Figure 1). The
percentage of Hispanic/Latino individuals corresponds with the current map of
COVID-19 infections (Figure 2) [3] [8].

Since 1992, the federal Health Resources and Services Administration (HRSA)
has designated Yakima County as a Medically Underserved Area (MUA) [9].
The county is also designated as a Health Professional Shortage Area (HPSA)
due to the proportion of low-income households, and a relative shortage of pri-
mary care providers. The county also achieved HPSA scores indicating mental
health and dental health care shortages. In January 2020, one of the county’s
four hospitals ceased operations of its 150-bed facility after filing bankruptcy the
previous year. The Astria Regional Medical Center was a Level III adult trauma
center and housed the region’s Astria Heart Institute for cardiac care services. As
a response to the COVID-19 outbreak, the facility was leased to the State of
Washington as a surge capacity location for additional patient volume if needed.
The six-month lease ended on September 30, 2020 with no additional plans for
use of the facility or resumption of clinical operations outside of the emergency

response [10].

1.2. Sociodemographic Vulnerability

Compared to the state average (12%) a higher proportion of the population
identifies as Hispanic/Latino (50%) [4] and 4-in-10 speak a language other than
English at home. In addition, nearly 7% of the Yakima County population iden-
tifies as American Indian/Alaska Native [4]. National trends in COVID-19 in-
fections demonstrate higher case counts, complications, and mortality due to
COVID-19 disease among Hispanic/Latino populations compared to white pop-

ulations, with similar trends among indigenous populations [11].
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Rates of covid-19 across block groups in Yakima County excluding
cases in long-term care facilities (5/18/2020).
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NOTE: Out of the 2,403 confirmed cases of COVID-19, 1,692 were geocoded at the block group level.
Three hundred and eighty-five (n=385) cases were in long-term care facilities.

Three hundred and twenty-six (n=326) cases included a non-geocodable address (i.e., PO Box, an inaccurate address, no address, or were outside of Yakima county). |

Figure 1. Geographic distribution of COVID-19 cases in Yakima, county [12].
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Figure 2. Yakima equity study (2015) Hispanic population geographic distribution [8].
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As of early May 2020, Yakima County, WA exhibited the highest COVID-19
infection rate among any county on the West Coast of the United States, with
519 cases per 100,000 population [1]. At peak, the county was seeing an average
of 148 cases daily, with a case rate above 700 cases per 100,000 population for a
14-day period [2]. Several factors are thought to be responsible for the surge in
cases, including cluster outbreaks among agricultural and food production facil-
ities. Over 6-in-10 workers in Yakima County are deemed essential [3], and
agricultural industries including fruit-packing, meat-processing and other
warehouse functions related to food production comprise a high proportion of
jobs in the county (29%) [13]. Hispanic/Latino populations are significantly
more likely to be employed in one of these sectors [14], potentially increasing
their risk of exposure to the SARS-CoV?2 virus due to their occupation.

As noted in Figure 3, disparities in COVID-19 cases by race/ethnicity are ap-
parent, with 54.4% of confirmed cases occurring in Hispanic/Latino populations,
who comprise approximately 50% of all Yakima County residents [12]. Those
identified as white comprise 42.7% of the population but only 12% of cases as of
October 2020 [12].

Yakima County also reflects more socioeconomic vulnerability than other
counties in Washington State. Inflation-adjusted per-capita income in Yakima
County in 2017 was $41,331 compared with the state and national per-capita
incomes of $57,896 and $51,640, respectively (6). The poverty rate in Yakima
County remains high at 18%, as of 2017 [4], and a stark difference in uninsured
status exists within Yakima County at 18% of adults, compared to only 9% in
Washington State [15]. Yakima County has higher rates of uninsured adults
(25.2%) and children (5.4%) compared to both state (11.8%, 3.8%) and federal
(14.8%, 5.7%) rates of adults children uninsured [16] (Figure 4) Two-thirds
(66.6%) of Yakima County residents are either on Medicaid 49.9% or Medicare

Race and Ethnicity Breakdown of COVID-19 Positive Individuals
This table reflects data from DOH as of 10/8/20.

Race Percent of Cases Percent of Yakima County Population®
American Indian or Alaska Native  3.9% 6.5%

Asian 0.4% 1.6%

Black or African American 0.4% 15%

Hispanic or Latino 54.4% 49.%

Native Hawaiian or Pacific Islander 0.1% 0.3%

Other 31% 2.9%

White 13.5% 42.7%

(Missing) 24.2% -

Total Number of Cases 11.906 100%

‘Based on 2019 U.S. Census Bureau Data

Figure 3. COVID-19 cases by race/ethnicity, Yakima county [14].
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Uninsured Population Age18-64, Percent by Year'

Uninsured Population Under Age 18, Percent by Year'

2012 2013 2014 2015 2016 2017 2012 2013 2014 2015 2016 2017
Yakima County 35.2% | 37.0% | 349% | 31.5% | 287% | 25.2% Yakima County 14.5% | 125% | 100% | 73% | 61% | 56%
Washington State | 18.6% | 19.2% | 181% | 161% | 13.9% | 11.8% Washington State | 6.5% | 61% | 56% | 49% | 43% | 3.8%
United States 204% | 20.6% | 19.8% | 181% | 164% | 14.8% United States 81% | 76% | 71% | 65% | 59% | 57%

Figure 4. Uninsured population Yakima, Washington [16].

16.7%. In addition, 42.4% of the population is receiving some financial assistance in
the form of child support services; childcare; and basic food programs [16].
Although the Yakima Health District worked with the Washington State De-
partment of Health to provide completely free testing via community-based test
sites [2], it is not yet clear what the costs or other barriers for testing have been
for those who are uninsured, going through primary care providers, or other

venues for testing.

1.3. Environmental Vulnerability

The American Lung Association recently ranked Yakima as the 5th worst city
and 13™ worst county for short-term particle pollution and 27" for annual par-
ticle pollution [5] [17]. The target region has experienced notable deficits in air
quality over the past decade, determined by observed fine particulate matter
(PM, ) [17] [18]. PM,; is defined as all particulate matter that is smaller in
aerodynamic diameter than 2.5 um. Upon inhalation, it has been found to im-
pact human health, in particular the respiratory and cardiovascular systems, and
to cause premature death [19]. PM,; is mainly made up of products from com-
bustion processes (e.g., motor vehicles, power plants, wood burning, etc.) and
some industrial activities [19]. Air quality in the area has declined in recent
years, PM, ; concentrations reached unhealthy levels of >20 pg-m~ on average 20
days per year during winter months and up to 31 days during summer in the
target region. Because of climate change, characterized by increasing tempera-
tures and drier conditions, wildfires are expected to become part of a typical
summer season. Current climate change models forecasting until 2040 project
that approximately 1.1 million acres of Washington forests will burn per year,
which will significantly impact air quality in the region [18]. Recent air quality
episodes are directly related to wildfire events and have led to PM, ; concentra-
tions that far exceeded the national 24-hr Environmental Protection Agency
(EPA) standard of 35 pg-m~, peaking at 250 - 300 pg-m~. [18] [20]. Given the
strong seasonality of climate and air quality characteristics in Yakima County, it
is expected that these environmental exposures may correspond directly to pul-
monary function and risk factors for COVID-19 as respiratory infectious dis-
ease, among other comorbidities including cardiovascular disease, chronic ob-
structive pulmonary disorder (COPD), childhood and adult asthma, and others.
During the summer 2020 period, several wildfires have erupted in the Washing-
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County

Grays Harbor

ton, Oregon, and California region resulting in a significant number of days (15
or more) with hazardous levels of smoke [21] (Figure 5). It is not yet clear what
the health impacts of this severe wildfire event have been specifically, consider-
ing the COVID-19 pandemic

2. The Interaction of COVID-19 Disease Vulnerabilities

Residents of Yakima County, Washington are subject to multiple risk factors for
poor outcomes related to COVID-19 disease, most notably respiratory compli-
cations and mortality. Recent reports suggest a recovery period of 3 - 12 months
for survivors of the COVID-19 disease to fully regain lung function [22]. The
smoke and wildfire season of 2020 has elevated respiratory health risk factors for
all residents, aside from COVID-19 disease—a pattern that is expected to persist
in coming years. The seasonal environmental exposures to poor air quality, the
high prevalence of COVID-19 disease, and the concentration of these COVID-19
infections in socially-vulnerable communities including agricultural farmwork-
ers and other essential service staff such as warehouse workers and temporary
workers living in congregate living situations, non-White, non-English speaking
populations, present a perfect storm of vulnerabilities that may heighten the
worst outcomes of COVID-19 disease in this community. While behavioral in-
terventions such as the use of facial coverings, monitoring symptoms, hand hy-
giene and physical distancing are proven to minimize community transmission
of COVID-19, these behaviors may be particularly challenging for certain sub-
groups who traditionally face these vulnerabilities at disproportionate rates.
Moreover, the outdoor air quality and wildfire events have further complicated
the behavioral tools we have to fight COVID-19. For example, expert recom-

mendations have consistently suggested that outdoor gatherings bear lower risk
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Figure 5. Washington state air quality summer 2020 [21].
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for transmission of the SARS-CoV?2 virus [23] yet at least two weeks of unheal-
thy air quality in Yakima County during the July-September 2020 period [24]
may have motivated many individuals to stay indoors during a time when
COVID-19 disease transmission was still high. And it has previously been ad-
vised by local and state health departments that any outdoor workers be
equipped with N-95 or N-100 masks or other appropriate PPE [25]. Yakima
Health District provided > 8000 N-95 masks for agricultural workers, and the
Washington Tree Fruit Association reportedly provided 100,000 across the state
[2]. Some operations also ceased for several days while smoke was greatest [2].
While data is still emerging on COVID-19 disease transmission trends during
the wildfire season of 2020, we suggest systematic investigation of these trends as

outdoor air quality events intersect with the pandemic nature of COVID-19.

3. Implications for Practice

A multi-faceted population health strategy should be implemented to 1) address

poor air quality, and 2) prevent COVID-19 disease transmission through com-

munity mitigation strategies, and 3) reduce health disparities for vulnerable
populations. Each of these factors should be understood on their own and in re-
spect to one another.

We recommend a substantial effort to investigate the intersection of these
vulnerabilities to COVID-19 disease outcomes in Yakima County through the
following areas of inquiry including but not limited to:

e Investigation of household risk and prevention behaviors related to mini-
mizing community transmission of the SARS-CoV2 virus. This will include
an analysis of risk profiles and behavioral tools such as handwashing, wear-
ing facial coverings, and physical distancing, knowledge and attitudes about
such prevention strategies, and special attention to the social determinants of
health that may make these strategies more difficult to adopt among vulnera-
ble populations;

e Investigation of barriers to isolation and quarantine like economic hard-
ship/need to work;

e Investigation of factors impacting beliefs/behaviors around COVID-19 dis-
ease such as political beliefs or trust in public health/healthcare community;

® Monitoring of indoor and outdoor air quality for the potential impact of
susceptibility and severity of COVID-19 disease along with the recovery of
COVID-19 disease survivors related to these exposures;

e Examination of socio-ecological factors beyond the individual, household or
even community control in both trying to prevent and respond to these chal-

lenges, these include policies, social, and environmental factors.

4. Limitations

This study is not meant to be conclusive in nature but rather serves as an outline

of the various factors requiring further examination on this emerging public
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health issue. This study has presented a series of patterns and factors for the
consideration of the public health community as investigation into the emerging
COVID-19 pandemic continues.

5. Conclusion

The phenomenon of the COVID-19 pandemic and the summer fires of 2020 in
the Pacific Northwest on a geographically and socially vulnerable population
highlights the complexity of today’s public health challenges. Natural disasters
such as fires and pandemics are predictable only in the fact that they will occur.
Given the complexity of these challenges, response and intervention must go
beyond focusing on individual behavior change. These circumstances demand
environmental, structural, social, and policy level responses to support any indi-
vidual or community interventions. Rural communities face several challenges
in responding to these events, in particular when disparities pre-exist and the
events are simultaneously affecting communities with higher populations. As the
COVID-19 pandemic unfolds, our rural communities and particularly our com-
munities of color in rural areas must not be forgotten in the public health re-

sponse.
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