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Abstract

Introduction The SARs-CoV-2 virus was initially reported in Dec
2019 as the causative agent of a pneumonia breakout in Wuhan China.
This virus rapidly spread from China to Europe and the East Coast of
the United States eventually reaching the South West United States
and indigenous tribes in mid -March. Since, then the indigenous tribes
have been devasted by the virus which the Governor of New Mexico has
likened as an existential threat. Methodology An initial PubMed search
was performed utilizing specific Boolean operators and words. Three
thousand one hundred and nineteen papers were elicited. Articles that
had similar information were eliminated with more recent paper having
preference. This left 472 papers. Each paper was then evaluated by three
content experts with the most relevant and scientifically sound 50 kept
for this survey. Results: The literature suggests that the Navajo’s and
other indigenous peoples may have elevated levels of ACE2 receptors
in their lungs and other tissues allowing greater susceptibility to the
COVID-19 virus. Increased levels of diabetes and protein nutrition are
directly related to increased morbidity and mortality in this group while
obesity, COPD, and heart disease are not. The increased morbidity and
mortality is exasperated by an inability to test or treat for SARs-CoV-2
Conclusion: The infectivity rate of Navajo’s on the reservation is the
highest in the Nation at 5.25 times higher than the national average
and with a death rate at 3.35%. Co-morbidities account for some of
the increased morbidity and mortality while lack of access to adequate
health care unnecessarily magnifies the poor outcome. The threat to
indigenous tribes in the Southwest due to COVID-19 is dire.

Keywords: COVID-19, Indigenous Tribes, Navajo, Medical
Presentation, Medical Resources, Comorbidity.

Introduction

‘In late March, New Mexico Gov. Michelle Lujan Grisham stated that
the SARS-CoV-2 virus could ‘wipe out’ native 21 tribes [1]". In Dec 2019,
a pneumonia appeared of unknown etiology appeared in the Huanan
Seafood Wholesale Market adjacent to the Wuhan Institute of Virology
[2]. The virus rapidly spread throughout China and to Europe which then
spread to the east coast of the United States. The new virus was found to
be a corona virus with a close genetic sequence to the SARS virus [3]. The
corona virus is normally an innocuous cold virus that spreads during the
winter months [4]. Yet this virus has turned out to be much more readily
passed than either the SARs virus that cause an epidemic in 2003 and
the related MERs virus responsible for the epidemic that began in 2012.
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The SARS-CoV-2 virus has a S protein that acts as a key
to enter the cells of the lungs through an ACE2 receptor
that acts as the lock [5]. Once infected the lungs often show
infection of all lobes appearing as ground glass on X-ray
[6]. Additional, evidence indicate that the virus may infect
the nervous system and cause liver damage which can both
exasperate the pneumonia [7]. Transmission of the virus
is enhanced dramatically by the fact that those showing
no symptoms can pass it and that the virus can survive on
doorknobs, tables, and packages for up to three days [8,9].
The most important clinical symptoms initially reported are
fever 88.7%, cough 67.8% and difficulty breathing 18.7%
[10]. Children may present with the additional symptom
of diarrhea [11]. Cases of sudden death have also been
reported and may be due to increased blood clotting that
increases stroke and heart attack [12]. On the Navajo Nation,
the SARS-CoV-2 virus has spread rapidly and has been
particularly deadly. Aggravating dire situation, the residents
are in and by extension the neighboring tribes in the South
West with 38% of the population in poverty, 19% suffer in
extreme poverty, 32% without electricity, 31% do not have
indoor plumbing, and 38% lack running water [13]. This is
a national disgrace.

Here we look at the medical bases for the devastation the
COVID-19 has exacted on the Navajo Nation and use this as a
surrogate to the related indigenous tribes in the Southwest.

Methodology

A PubMed search was performed using the following
Boolean operators and words: Wuhan Virus AND
epidemiology (0), SARs-CoV-19 AND epidemiology (3),
Navajo Nation AND COVID-19 (0), Indigenous Tribes AND
COVID-19 (4), COVID-19 AND Pathophysiology (271) , SARS
CoV-2 AND Pathophysiology (200), COVID-19 AND Clinical
Presentation (978), ACE-2 AND COVID-19(48), Navajo AND
Morbidities (366), Indigenous AND Physical Morbidities
(1,149). Three thousand one hundred and nineteen papers
were elicited. Articles that had similar information were
eliminated with more recent papers having preference. This
left 472 papers. Each paper was then evaluated by three
content experts with the most relevant and scientifically
sound 50 kept for this survey and 40 eventually used.
Agreement on content by all experts was the threshold for
including the information in this review.

Epidemiology

Infection and hospitalization by the SARS-CoV-2 virus
seem to be linearly increased as one ages until about 65 years

Table 1: Comparative Morbidity and Mortality Rates in Southwest.

of age. At the age of 65, the increase becomes exponential.
These observations correlate the size of the thymus gland
which sits on top of the heart (Hakim, 2020). The thymus
is essential in the body’s immunity to infectious disease.
In the United States the average infection rate is 2.3 per
1000 individual while among the Navajo on the reservation
the rate is 9.81 per 1000 individuals which is 22 times
higher than the national average! See table 1. The Navajo
reservation is one of the most rural areas in the country
and one would expect the infection rate to be much lower
than other areas of the country as density of any population
increases transmission rate. Yet, the infection rate on the
Navajo Nation is much higher than the local population
clusters of Denver, Albuquerque, El Paso and Phoenix. Even
more frightening is the death rate of 3.4% of those infected
with SARs-CoV-19.

Among the factors identified that may account for
increased mortality and morbidity are obesity, hypertension,
diabetes, COPD/Asthma, and cardiovascular disease [10]. In
a large meta-analysis it was found that hypertension was
a comorbidity in 17.7%, diabetes in 8.6%, cardiovascular
disease 5%, and respiratory disease 2.0% [14]. Native
Americans may have some comorbidities to COVID-19 higher
than the general population. Yet, many of these potential
comorbidities are interrelated with each other confounding
analysis.

Greater Susceptibility of Indigenous Indians
Genetic factors

The native American tribes began their migration to the
New World about 15,000-25,000 years ago from Siberia
and are genetically Asian overall and related to tribes in
the Altaic region [15]. Analysis of the ACE2 receptor have
shown no difference in the binding points of this receptor
to the SARS-CoV-2 virus between ethnic groups [16]. There
does seem however, to be differences in expression level
with some evidence suggesting that Asian have a higher
level of ACE-2 expression in their lungs than other groups
[17]. Additionally, men have shown higher expressed levels
of ACE-2. Though whether increased expression of ACE-2
is a genetic or epigenetic phenomenon this would lead to
greater infectivity rates among the indigenous population.
Whether this would increase mortality rates is unknown.

Obesity

Native Americans are slightly less likely to be overweight
than Caucasians 33.1 to 33.9%.but much more likely to be
obese than Caucasians 48.1 to 30% (USHHS). In a paper,

Navajo Reservation 175,000 4,689 26.8 3.35%
Benalillo County, NM 678,701 1,362 2.00 4.99%
(Albuquerque)

Denver, CO 600,000 5,269 8.78 571%
Maricopa County AZ 3,800,000 8,448 0.91 4.54%
(Phoenix)

El Paso, Tx 649,133 2,393 1.24 2.51%
United States 329,423,917 1,681,418 5.10 5.88%

* COVID Data Taken from: Coronavirus COVID-19 Global Cases by the Center for Systems Science and Engineering, Johns Hopkins University (Accessed May

27, 2020).
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by Dietz et al. Obesity was claimed to be a comorbidity for
pneumonia, but no evidence was shown [18]. The argument
seems to rely on a Western prejudice towards those that are
overweight. Indeed, the BMI in the United States is based
on New England upper middle- class body phenotypes and
stereotypes of whatis normal. It has actually been shown that
those who are quote normal on the lower end by the current
BMI may actually die sooner than those who are overweight
[19]. The evidence suggests that for both pneumoniabacterial
and viral pneumonia obesity is not associated with increased
mortality [20,21]. Evidence suggests that obesity increases
survival rate from pneumonia [22]. Again, in the large meta-
analysis by Yang obesity was not found to be a comorbidity.
The prevalence of obesity, prejudice against the obese, and
obesity often being a comorbidity with hypertension and
diabetes have falsely given some the impression that obesity
is a risk factor for COVID-19. The obese tend to shed virus
for a longer time however and might have to be isolated for
a longer period of time [23].

Diabetes

Diabetes may be a risk factor for COVID-19. Twenty three
percent of American Indians suffer from diabetes compared
to eight percent of the Caucasian population a nearly three-
fold difference [24]. Diabetics when infected with any disease
are known to decompensate leading to increasing levels of
medication. This is further aggravated by corona viruses
which further damages the insulin producing cells of the
Pancreas [25]. Furthermore, like most with chronic disease
diabetics are generally immunosuppressed and much more
susceptible to infectious disease especially pneumonia [26].
The evidence suggests that the clinical course for those with
COVID-19 is much worse than those without it [6]. The role
of diabetes seems to be more damaging in causing a poor
outcome with COVID-19 than raising the risk of initial
infection [27].

Heart Disease/Hypertension

Heartdiseaseand hypertensionhavebothbeenassociated
with COVID-19 presentation. Among the Native American
Indians their rate of heart disease is 8.6% compared to 5.8%
of the population. However, their death rate from heart
disease is about 10% lower than the population even though
the rates of having the disease are higher. [28]. Heart disease
is a significant factor in surviving any type of pneumonia as
it suppresses the immune system as most chronic diseases
do. Additionally, the increased work the heart must do to
overcome increase lung pressure in pneumonia and to help
provide adequate oxygen to a person with a failing lung can
prove insufficient or cause the heart to fail. It is aggravated
by evidence that the SARS-CoV-2 virus can directly damage
the blood vessels feeding the heart directly perhaps causing
sudden death [29].

Hypertension has also been associated with COVID-19
not surprisingly as it is closely associated with heart function
and disease. American Indians are only slightly more likely
to have hypertension than the population as a whole. Thus,
though heart disease and hypertension both appear to be
substantial comorbidities in COVID-19 they do not seem to

be at additional risk to the indigenous Indians than the rest
of the population as a whole.

COPD

It would be expected that COPD a disease of the lungs
would be a special risk factor for COVID-19 morbidity and
mortality. However, the association has been relatively weak
or non- existent. The percentage of those with COPD and
COVID -19 are reported to be between 1 and 2% [10,14]. This
is much lower than what is found in the general population
which is at 8-9% perhaps one can argue that COPD present
little additional risk to COVID-19 [30]. Additionally, the rates
of COPD among native American populations are only slightly
higher than the population as a whole arguing that COPD is
not a reason that native Americans are more susceptible to
COVID-19 [31].

Poor Nutrition

The ability of the immune system to fight off disease is
directly related to the nutritional status of the individual.
Poor nutrition especially lack of protein severely inhibits
the immune system and infection is generally the cause
of death in those who are undergoing starvation and not
starvation itself. Undernutrition is especially harmful to
that part of the immune system called the adaptive immune
system which fights off new viral and bacterial diseases
introduced into a population [32]. Poor nutrition is not
only related to progression or seriousness of a disease
but increases the risk of becoming infected to begin with
especially with pneumonia [33]. In the last half of the 20th
century, a more sedentary lifestyle, coupled with poorer
nutritional habits, has now replaced starvation as the major
nutritional concern among the Navajo. Changes in mortality
among the Navajo in recent years reflect these trends [34]
Low availability and affordability of healthier foods in food
stores on the Navajo Nation (NN) may also be a community-
level risk factor for the high prevalence of obesity among the
Navajo people [35], and although there is obesity, this does
not imply adequate nutrition. Dietary intake of fruits and
vegetables is low among the Navajo, and intake of fats is high
[36] There is severe protein malnutrition that is aggravated
by poverty that is especially found in the elderly who already
are extremely susceptible to COVID-19 [37]. The evidence
suggests that severe viral pneumonia is especially correlated
with poor protein nutrition [32].

Limited Medical Resources

Availability of a health system that is efficient and
effective in both the prevention, diagnosis and treatment
of diseases and infections during public emergencies like
this COVID-19 pandemic or in routine is a challenging task
for all within tribal communities in general and Navajo
communities in particular. This is the same challenge that
many developing nations are now facing worldwide. With
the emergence of SARS-COV-2 pandemic, where on one
side healthcare infrastructure in developed nations have
collapsed, the resource limited communities are hampered.

With a population of more than 250,000 inclusive of
the Navajo who access the Navajo Health care system on
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the reservation the concern is a lack of resources at the
health facilities; including number of beds, medical supplies,
personal protective equipment and of course trained work
force. For example there are currently just 81 available
ventilators across the IHS system nationwide, the agency
said, emphasizing that “the core competency of IHS is
primary care” and that regularly relies on a network of non-
IHS facilities to provide specialized or intensive care [38-
41]. It is also reported that there are only 170 hospital beds,
13 ICU beds, 52 isolation rooms, and 28 ventilators on the
entire Navajo Reservation - a reservation that encompasses
22,000 square miles. Another example particularly with
reference to current pandemic is shortage/ unavailability
of testing Kkits; current healthcare facilities remain unable
to conduct tests of their own due to a lack of the necessary
setup. Most of the healthcare facilities on reservation
are providing general diagnosis at primary level. For all
critical testing, the samples are sent off reservation to state
laboratories, similarly all the specimen collected for SARS-
COV-2 diagnosis are being send to laboratories outside the
reservation for evaluation, even the sample collection kits
are not adequately available. These all are the factors that
are adding to make this pandemic unbearable for Navajo
communities.

Preventative Strategies

COVID-19 can spread by an infected person or an
asymptomatic carrier, coughing and/or sneezing, as a result
producing infected respiratory droplets. This is considered
as person-to-person spread, most often by inhalation of
infected droplets carrying virus. It also spreads by touching
surfaces where infected droplets land, followed by touching
your nose, and/or face, eyes, and mouth. Similarly, as
with other respiratory infections like the common cold or
flu, preventive measures are key to reduce the spread of
these COVID-19 cases in our communities. Washing hands
often with soap and water; covering mouth and nose with
flexed elbow or tissue paper when coughing or sneezing
(considering dispose of used tissue immediately), cleaning
frequently touched surfaces and objects with appropriate
disinfectant for example 5% household bleach is the simplest
thing to use. It is highly recommended to stay home, avoid
unnecessary travels and keep distance of at least 6 to 10 feet
with other individuals in public places and gatherings.

Federal Aid in the form of increased medical personnel,
hospital beds, testing facilities and infrastructure is needed
to adequately assess and treat indigenous people in the
Southwest. Increased economic development is needed
also to ensure the ability of the indigenous peoples to
afford protein rich food, have access to exercise facilities
to ameliorate diabetes. Indeed, the ability to have running
water and electricity are necessary in maintaining adequate
hygiene and health.

Summary/Conclusion

The infectivity rate of Navajo’s on the reservation is 5.25
times higher than the national average and is the highest in
the nation with a death rate near 3.35% Several potential
causes of the increased infectivity, poor outcomes and

death rates found among the Navajo have been evaluated.
Increased Obesity, COPD among the Navajo do not seem
to factor’s in the additional risk -factors for COVID-19
among the Navajo. While hypertension and heart disease
do considerably increase the poor outcome of all groups
to COVID-19 the Navajo are not at additional risk than
the population as a whole. This survey suggests that the
increased infectivity rates among the Navajo may in part be
due to increased genetic/epigenetic elevation of ACE2 in this
population. Increased, poor protein nutrition and diabetes
seem to significantly raise the risk of poor outcome among
the Navajo. This is exasperated by poverty, lack of adequate
health care infrastructure, availability, technology and
trained medical personnel. The response to the COVID-19
disaster among the Navajo and other southwest indigenous
tribes has been a national disgrace.
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