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ZIKA OUTBREAK CONCERN
Abstract
The rapid and vast expansion of Zika virus in the Americas has heightened interest in
members of the health sciences community, including public health agencies and officials.

Concern of a future Zika outbreak in the United States is imminent. Prior studies, in combination
with surveys administered by the author, suggest that mosquito avoidance behaviors could use
improvement, especially in areas of high susceptibility of mosquito-borne illness dissemination.
Border communities often face more health-related complications due to lack of appropriate
resources, indicating the need for preventive education in these areas. The purpose of this thesis
is to bring awareness to this outbreak potential, as well as providing a comprehensive health
educational unit plan for high school students on the Tohono O’odham reservation in Southern
Arizona. Focusing on awareness and emphasis on mosquito avoidance behaviors are crucial
methods that must be implemented in these communities to reduce the chances of both travelrelated and autochthonous Zika development and transmission.
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Literature Review
The Problem
Spread by the Aedes aegypti mosquito, Dengue and Chikungunya viruses are mosquitoborne illnesses that are of primary concern in the United States. More recently, however, a third
virus within the Aedes species, Zika, has grabbed the attention of public health officials and
residents in the country. Due to the low number of autochthonous cases of Zika in the U.S.,
compiling and interpreting Aedes species virus data, such as Dengue, is utilized throughout this

literature review. Though few locally acquired Zika cases have been reported, the CDC estimates
that Aedes aegypti species has a potential range that encompasses most of the southern United
States (2017). This virus has the potential to become a public health concern should considerable
dissemination begin. Rapidly spreading throughout Central and South America, it is only a
matter of time until Zika makes North America its more permanent residence. Tribal nations that
contain the Aedes aegypti species, in combination with low socioeconomic status and poor
housing amenities, are at greatest risk of transmission. Low mosquito avoidance behaviors, along
with reduced awareness and risk perception, are some obstacles in which public health action is
required to avoid Zika transmission within at-risk populations.
The Rapid and Vast Expansion of Zika
From 2015 to the present, 48 countries in the Americas have reported native, vectorborne transmission of Zika virus, according to the Pan American Health Organization and World
Health Organization. Five countries within this region have also reported cases of Zika being
sexually transmitted. The CDC reports locally acquired Zika cases within the U.S. at a total of
220, with 97% of cases found in the state of Florida (CDC, 2017). Rodrigues (2016) discusses
the unpreparedness of the scientific community regarding the recent Zika epidemic, and more
specifically its modes of transmission and the severe neurologic abnormalities that can follow.
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The rapid and vast expansion of Zika during the Brazilian epidemic to the rest of the Latin
American countries in just a few weeks demonstrated the persistency of the virus. The Aedes
aegypti species is highly resistant to insecticides and other control measures, prospering in
urbanized areas with dense populations. Cohabitation between Aedes mosquitoes and humans
enables easier virus transmission.
Zika Expansion Concern
The establishment of Aedes aegypti raises concern for future Zika development in the
United States. In 2016, Haenchen et al. conducted a knowledge, attitudes, and practices (KAP)
survey to assess knowledge of risk and perception regarding mosquito control and preventive
behavior in Tucson, Arizona, and Key West, Florida. Data gathered from the study found that
over 60% of participants in both locations did not notice mosquitoes outdoors and therefore
practiced less mosquito avoidance behaviors. These behaviors include wearing protective
clothing, burning citronella candles, draining stagnant water, and installing mesh screens.
However, participants in Key West utilized more avoidance strategies than participants in
Tucson, with 6.8% of those in Key West and 23.7% in Tucson reporting they do nothing to avoid
mosquitoes. Awareness and risk perception play larger roles within Key West as compared to
Tucson. Key West participants’ responses exhibited a positive association between knowledge of
and experience with the Dengue Virus, also associated with increased frequency of stagnant
water removal. These findings imply that the lack of education regarding mosquito-borne illness
and implementation of preventive measures in the Southwestern United States is an imperative
public health issue.
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Minimizing Risk
Following the study Mosquito Avoidance Practices and Knowledge of Arboviral Diseases
in Cities with Differing Recent History of Disease, Hayden et al. (2015) administered a survey to
the Key West population. This survey was utilized to “determine the awareness of the multiple
strategies used to control the [Dengue] outbreak and to assess the subjects’ perceptions of the
relative effectiveness of these strategies” (Hayden, Cavanaugh, Tittel, et al., 2015). Survey
participants were asked what they felt were the most effective actions to reduce health risks from
Dengue virus transmission. The top three activities for minimizing these risks were found to be
“mosquito-control inspections (68%), communication of health messages to the public via radio
or newspaper (68%), and Dengue virus surveillance” (57%) (Hayden, Cavanaugh, Tittel, et al.,
2015). Focus on the integration of educational campaigns, specifically concerning awareness of
mosquito-borne illness and risk of transmission, are essential.
Jones et al. (2014) interpreted passive surveillance data of Dengue outbreaks in San Luis
Rio Colorado, Sonora, Mexico, and Yuma County in the United States in December 2014.
Between September and December of 2014, “93 travel-associated Dengue cases were reported in
Arizona, with 75% of cases among Yuma County residents, a county which borders Sonora,
Mexico” (Jones, Lopez, Adams, et al., 2014). Due to the increased risk of Dengue virus
transmission found from Aedes mosquito density indices, Yuma County is at increased risk for
Dengue dissemination. Border communities containing Aedes mosquitoes have an increased risk
of Aedes virus transmission, including Dengue, Chikungunya, and Zika viruses (Jones, Lopez,
Adams, et al., 2014). Emphasis on mosquito avoidance behaviors and constant Zika virus
surveillance in these communities is crucial for any and all cases of Zika, whether local or
imported.
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Emergence Factors
Robert, Christofferson, Silva, Mores, and Wearing (2016) developed a mathematical
model to provide a possible explanation for mosquito-borne disease emergence in urbanized
areas in the United States. Using Miami, Florida, as their urbanized area, their findings suggested
exhaustive vector control measures be implemented during late spring and early summer of that
year, even if mosquito population and Dengue occurrence rates are low. Implementing future
health education intervention programs during this season is highly recommended. Dengue
introductions in smaller communities within the Miami urban area were found to lead to higher
total amounts of native cases. Additional travel within smaller populations, due to the lack of
readily available and accessible transportation resources, is attributed to this increase (Robert et
al., 2016). A higher possibility of conveyance within census designated places (CDPs) was found
within the Miami urban area. This suggests that smaller population densities are more susceptible
to acquiring and transmitting a vector-borne disease, such as Dengue, due to the increased
number of introductions within the population from increased travel and contact with others.
Dengue outbreaks have been observed more frequently in areas of lower population sizes as
compared to the more heavily populated counties of the Miami urban area.
According to the National Indian Health Board, Zika poses a problem to tribal nations
because they are “frequently left out of state or local emergency preparedness plans, resulting in
potentially life-threatening gaps in coverage during times of public health threats” (NIHB, n.d.).
Providing resources before potential outbreaks is a crucial step in mitigating negative health
outcomes within these communities. American Indian and Alaska Native communities are
among the greatest at-risk populations for mosquito-borne diseases. Communities located on or
near the U.S.-Mexico border, such as the Tohono O’odham Nation, exemplify one of these
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communities (NIHB, n.d.). Higher, disproportionate exposure and infection rates seen in AI/AN
communities have been exhibited during Rocky Mountain spotted fever and West Nile Virus
outbreak, making a Zika virus outbreak a potentially imminent health concern for border
communities (NIHB, n.d.).
In the article by Lancette, Max J. Moreno-Madrinan of the Indiana University-Purdue
University Indianapolis and independent research entomologist Michael Turell, it is suggested
that “socioeconomic conditions are a leading factor in whether or not a large-scale outbreak
could occur” (Lancette, 2017). Lack of proper building upkeep and resources such as air
conditioning and screens over windows are found in areas where Zika has developed. Smaller
Zika outbreaks in Southern states such as Florida, Louisiana, and Texas have occurred, due to
their predominantly warmer weather (Lancette, 2017). Areas such as the Tohono O’odham
Nation where temperatures are high during a significant portion of the year, in combination with
the lack of safe, turn-key housing, emphasizes the increased risk of mosquito-borne illness
transmission in this area. Housing on reservations is not well maintained, and lack basic
amenities, such as screen doors and other mosquito-deterrents. According to the Nation
American Indian Housing Council and UC Commission on Civil Rights, 14% percent of homes
on reservations lack electricity, 20% lack indoor plumbing, and 18% lack adequate sewage
disposal (2013). These discrepancies in housing characteristics make mosquito-prevention
measures more difficult to implement within Native American communities.
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Zika Virus Risk Assessment for Tohono O’odham
Data Collection and Future Recommendations
Twenty-one surveys were administered by the author at Future Health Leader club
meetings at Baboquivari and Tohono O’odham high schools in Sells, Arizona. This survey
consisted of basic demographic questions along with assessment questions that gather exposure
data. Of the 21 responses, 18 denied ever being diagnosed with a mosquito-borne illness
themselves or were not aware of any diagnoses in their family, and the remaining three declined
to answer. Four respondents indicated that their usual daily routine requires them to be mostly
outdoors (19%), while 16 indicated that they are mostly indoors (76%), with one individual
declining to answer. Fourteen of the respondents stated that they have noticed mosquitoes at
home, and seven have noticed them at school. When asked how often they were bitten by a
mosquito in the past thirty days, 10 denied any incidents (48%), six recalled 1-3 times (28%),
two recalled 4-6 times (9%), one recalled 6-8 times (5%), and two recalled more than ten times
(9%).
Southern Arizona’s weather is an ideal climate for mosquitoes to thrive in, due to the
relatively warm weather year-round. Mosquito season peaks when the weather warms up,
particularly in the mid to late summer months. Mosquitoes have the ability to lay eggs in even
just a few tablespoons of water, thus allowing them to disseminate throughout the entire year,
even when rainfall is minute (Garcia, 2016). The survey answers in Tohono O’odham high
schools, in combination with previous assessment of avoidance behaviors, demonstrate the need
for a formal educational component in high schools within border communities. Future
implementation of mosquito-borne illness prevention is suggested to significantly reduce the
possibility of autochthonous Zika dissemination in the Tohono O’odham Nation.
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Zika Virus Dissemination Prevention Program Unit Plan
Overview
The Zika Virus Dissemination Prevention Program is targeting high school students in
the Tohono O’odham Nation. This program will accept any students who express interest in
participating, ranging from 9th to 12th grade from Tohono O’odham and Baboquivari High
Schools. Most students will be English-speaking, and range in age from 14 to 18. All students
are expected to be Tohono O’odham. The total group size will likely range from 10 to 20
students, and these students will earn either course credit or a service learning stamp on their
high school diploma, in exchange for participation in this unit plan and completion of the
creative project. The largest foreseeable issues to this program include maintaining attendance
throughout the entire program, as well as financial concerns regarding health educators and any
necessary materials for the creative project.

Statement of Purpose
The unit for Zika Virus Dissemination Prevention Program was developed because of an
identified need in the Tohono O’odham Nation. This unit plan is designed to increase the
awareness of mosquito-borne illnesses within border communities, in order to prevent
autochthonous spread of Zika virus. This unit plan, designed for high school students and offered
at Tohono O’odham and Baboquivari High School, is part of a community intervention to
improve knowledge of these diseases by utilizing students in the Tohono O’odham Nation. These
students will be asked to design a creative project that will be distributed to the remaining areas
of the Tohono O’odham Nation.
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Based on passive surveillance data in December 2014, 75% of reported Dengue cases
were found in Yuma County, bordering Sonora, Mexico, and the United States. The increased
risk of Dengue virus transmission found from Aedes mosquito indices puts Yuma County at
increased risk for Dengue dissemination. Border communities containing Aedes mosquitoes have
an increased risk of Aedes virus transmission, including Dengue, Chikungunya, and Zika viruses.
According to the National Indian Health Board, Zika poses a problem to tribal nations because
they are frequently left out of state or local emergency preparedness plans. Providing adequate
knowledge and resources, such as emphasis on mosquito avoidance behaviors, before any
potential outbreaks is crucial in mitigating negative health outcomes in the community. This unit
is needed in schools in border communities and should be implemented as part of a
comprehensive school and community health education program.

Goals
Goals for Zika Virus Dissemination Prevention Program are as follows:
1. Student participants will develop basic knowledge regarding mosquitoes and mosquitoborne illnesses.
2. Student participants will acquire skills that enable them to utilize learned information and
share that information to their peers and community.

Objectives
Objectives for Zika Virus Dissemination Prevention Program are as follows:
Cognitive
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1. By the end of the information sessions, 80% of student participants will identify the
fundamentals of mosquito-borne illnesses as evidenced by relaying this information to a
peer.
2. By the end of the spring semester, 80% of active participants will develop a plan for a
creative project to communicate mosquito-borne illness information and avoidance
behaviors to their community.
Affective
1. By the end of the spring semester, 80% of participants will report an increase in selfefficacy and confidence obtained from the participation and communication of pertinent
information in their creative project, according to self-ratings on post surveys and focus
groups.
Psychomotor
1. By the end of the spring semester, students will activate their plan for their creative
project regarding mosquito-borne illnesses with access to equipment provided by their
school during scheduled times throughout the semester.
2. Upon conclusion of the program, 90% of the students will complete their chosen project
(brochure, video, art piece) demonstrating the impact of mosquito-borne illness.

Outline of Content
The outline for Zika Virus Dissemination Prevention Program is as follows:
I. Mosquitoes: General Information
A. Different species of mosquitoes
a. Focus on the Aedes aegypti due to prevalence in Southern Arizona/United States.
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This species is responsible for transmitting Zika virus, dengue virus,
chikungunya virus, and yellow fever virus.

b. Physical characteristics of the Aedes aegypti species.
i.

Aedes aegypti is small, dark and has white markings and banded legs.
They do not travel far, roughly venturing less than 400 meters.

B. Life Cycle of Mosquitoes
a. Mosquitoes live between two weeks to one month.
b. The adult female lays between 100-200 eggs per batch, producing up to 5 batches
throughout her lifetime.
c. Eggs are laid in still water.
i.

Egg
1. Laid one a time, or with other eggs to form “rafts,” floating on the
surface of water.

ii.

Larva
1. The larvae live on materials in water, such as algae, for about four
days.

iii.

Pupa
1. In this stage, they do not eat.

iv.

Adult
1. Waits for entire body to fully “dry” before properly flying.

C. Feeding
a. Only female mosquitoes bite, using human blood to make their eggs. They often
lay eggs after having a blood meal.
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b. Biting occurs during the day, most commonly during dawn and dusk.
D. Evaluation
II. Diseases of Mosquitoes and Their Consequences
A. Disease Distribution
B. Vectors for Disease
a. A mosquito bites an infected individual, and then becomes a vector, or carrier, of
the disease.
b. Zika virus replicates within the mosquito, and houses itself within the salivary
glands of the mosquito.
C. Symptoms of Zika Virus
D. Evaluation
III. Mosquito Avoidance Behaviors
A. Mosquito Attractants
a. Carbon dioxide released during exhalation is what attracts mosquitoes to bite!
b. Skin smell and clothing color also affect the likelihood one may be bitten. Lighter
colored clothing is considered less attractive.
c. Still and standing water, especially water found in gutters, containers, pots, old
tires, and tree holes are common places eggs are laid.
B. Avoiding Contact
a. Keep mosquitoes off of your body.
b. Keep mosquitoes out of your yard.
c. Keep mosquitoes out of your house.
C. Evaluation
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IV. Project Development Workshop
A. Guest speaker (CDC entomologist)
B. Creative project instructions
a. Questions and Answers to instructions
C. Development of Project with Groups
a. Create a plan
b. Execute plan
D. Creative Project presentations
E. Evaluation
a. Post-workshop survey

Methods
The methods for Zika Virus Dissemination Prevention Program are as follows:
1. Session 1
● Will cover outline part I.
● Prezi slides and audiovisual materials will be used for reinforcement.
● Objectives addressed
○ Cognitive objective 1
○ Affective objective 1
2. Session 2
● Will cover outline part II.
● Students will utilize technology to find answers to questions regarding the material, and
will present this newfound information to their peers.

ZIKA OUTBREAK CONCERN
● Objectives addressed
○ Cognitive objective 1
○ Affective objective 1
3. Session 3
● Will cover outline part III.
● Students will engage in a brainstorming session, followed by role plays/cooperative
learning in practicing avoidance behaviors.
● Objectives addressed
○ Cognitive objective 1
○ Affective objective 1
4. Project Development Workshop
● Guest speaker (CDC entomologist) will discuss and demonstrate (if possible) daily job
tasks, including discussion of jobs in related fields.
● Creative project instructions will be provided and students will break into groups to
develop their projects.
● Prior notification is required, and special materials are needed.
● Objectives addressed
○ Cognitive objectives 1 and 2
○ Affective objective 1
○ Psychomotor objectives 1 and 2

List of Materials
Materials for Zika Virus Dissemination Prevention Program unit plan follow:
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Facilitator
1. Extra pencils and paper
2. Easel pad/papers
3. Sharpies/permanent markers
4. Colored pencils or markers
5. LCD projector
6. Projection screen
7. Laptop computer/DVD player
8. Clothes/supplies for Role Playing Activity (loose, long sleeve shirts, dark colored shirts,
sunglasses, bug spray, etc.)
9. Art room/supplies access
10. Printer access
11. AV room access

Participant
1. Paper and pencil
2. Laptop computer

Evaluation Activities
Evaluation for Zika Virus Dissemination Prevention Program is as follows:
Outcome Evaluation
1. Pre-survey and post-survey on content of learning sessions
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2. Post-workshop survey of individual behavior change
3. Post-workshop follow-up survey of project distribution in 5 months
Process Evaluation
1. Post-learning session evaluation of facilitator performance and daily rating of session
components
2. Post-workshop evaluation of facilitator performance and rating of project logistics (time,
materials, etc.)

Available Resources and Materials
Resources for a Zika Virus Dissemination Prevention Program are as follows:
1. Arizona Department of Health Services. AZDHS | Epidemiology & Disease Control Mosquito Borne. Retrieved from http://azdhs.gov/preparedness/epidemiology-diseasecontrol/mosquito-borne/index.php.
2. Arizona Department of Health Services. AZDHS | The Great Arizona Mosquito Hunt!
Retrieved from http://azdhs.gov/preparedness/epidemiology-disease-control/mosquitoborne/index.php#hunt-home.
3. Stop Mosquito Bites Chart
Centers for Disease Control and Prevention
https://www.cdc.gov/zika/pdfs/fs-outdoors.pdf
4. Zika: The Basics of the Virus and How to Protect Against It
Centers for Disease Control and Prevention
https://www.cdc.gov/zika/pdfs/fs-zika-basics.pdf
5. Sky, Gary. Tri-County Health Department. Fight the Bite- Colorado.
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http://www.fightthebitecolorado.com/puzzles.pdf

Block Plan
Block Plan
Z.V.D.P.
Zika Virus Dissemination Prevention
(#) = Time allotted in minutes
Session 1:
Mosquitoes: General
Information

Session 2:
Diseases of
Mosquitoes and Their
Consequences

Session 3:
Mosquito Avoidance
Behaviors

Session 4:
Project Development
Workshop

Introduction (5)

Introduction +
Review (5)

Introduction +
Review (5)

Introduction +
Overview (5)

Pre-Survey (10)

Technology Assisted
Instruction- Problem
Solving (20)

Brainstorming
Session (10)

Guest Speaker (CDC
entomologist) (30)

Audiovisual
Introduction (15)

Peer education/
Review of
Information (10)

Role Plays/
Cooperative
Learning: Practicing
Avoidance Behaviors
(20)

Creative Project
Instructions/Q & A
(15)

Summary (5)

Summary (5)

Summary (5)

Cooperative
Learning: Free time
for project
development (120)
Project Presentations
(45)
Post-workshop
survey/evaluation
(15)

Table 1: Zika Virus Dissemination Prevention Block Plan
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Zika Virus Dissemination Prevention Program Lesson Plans
Zika Virus Dissemination Prevention (ZVDP) is a program designed to be delivered to Tohono
O’odham high school students over a two-week period in the Spring semester, to prepare for
mosquito peak season in the upcoming summer months. This lesson plan is part of a community
intervention to increase knowledge and awareness of mosquitoes and their diseases.

Lesson/Presentation Plan 1
Name of Lesson Planner: Kelly Neel
Grade Level/Community Setting: 9-12 grade students at Tohono O’odham High School and
Baboquivari High School
Date: Spring Semester 2018
Topic/Unit: Mosquito-Borne Illnesses
Lesson Title: Mosquitoes: General Information
Demographics: 9-12 (15-18 years old) grade students at Tohono O’odham High School and
Baboquivari High School
NHES:
1.12.3 Analyze how environment and personal health are interrelated (CDC, 2016).
4.12.1 Use skills for communicating effectively with family, peers, and others to
enhance health (CDC, 2016).
Objectives
● Cognitive: By the end of the session, student participants will identify what mosquito
species primarily resides in Southern Arizona/United States and why it is important to
recognize this species by answering questions on a worksheet with 95% accuracy.
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● Psychomotor: Each participant will draw the lifecycle of a mosquito and describe what
occurs at each stage to their partner.
Introduction
During these information sessions, we will be learning about mosquitoes and the potentially
harmful diseases they can transmit. We will also cover how to avoid mosquitoes, and upon the
conclusion of the information sessions, you will be able to relay the learned information sessions
back to your population by developing a creative project. Today, we will be discussing the basic
characteristics of mosquitoes, what diseases they can carry, their life cycle, and how they feed
and why this is an important public health matter. By the end of today, you will know which
mosquito species is most prevalent in your area and why you need to know about this species.
Developmental Section
Content Outline

I. Mosquitoes: General Information
A. Different species of mosquitoes
a. Focus on the Aedes aegypti due
to prevalence in Southern
Arizona/United States.
i.

This species is
responsible for
transmitting Zika virus,
dengue virus,
chikungunya virus, and
yellow fever virus.

b. Physical characteristics of the
Aedes aegypti species.

Method/Strategy

Estimated Materials
Time
Needed

Lecture/
Discussion

10 minutes LCD
projector
Computer
screen
Easel pads
Markers
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i.

Aedes aegypti is small,
dark and has white
markings and banded
legs. They do not travel
far, roughly venturing
less than 400 meters.

B. Life Cycle of Mosquitoes
a. Mosquitoes live between two
weeks to one month.
b. The adult female lays between
100-200 eggs per batch,
producing up to 5 batches
throughout her lifetime.
c. Eggs are laid in still water.
i.

Egg
1. Laid one a time,
or with other eggs
to form “rafts,”
floating on the
surface of water.

ii. Larva
1. The larvae live on
materials in water,
such as algae, for
about four days.
iii. Pupa
1. In this stage, they
do not eat.
iv. Adult
1. Waits for entire
body to fully
“dry” before
properly flying.

Life Cycle
Drawing

24
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C. Feeding
a. Only female mosquitoes bite,
using human blood to make their
eggs. They often lay eggs after
having a blood meal.
b. Biting occurs during the day,
most commonly during dawn
and dusk.
D. Evaluation

Recall

5 Minutes

Pencil
Paper
Markers
or colored
pencils

Table 2: Lesson One Developmental Section
Summary of Discussion Questions
Lecture/Discussion
● Mosquitoes need blood meals to obtain the ingredients needed for laying eggs. Contrary
to what most people believe, the regular food that mosquitoes consume is nectar. Do you
think all mosquitoes bite? Why?
Culmination
● If your friend told you that mosquito bites aren’t harmful to your health, what would you
say to convince your friend that they can be harmful?
Culmination
Today we learned basic information about mosquitoes, including different species, their life
cycle, and feeding habits.
Question: Can someone tell me what species calls Southern Arizona its home?
We also discussed the importance of this mosquito species.
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Question: If your friend told you that mosquito bites aren’t harmful to your health, what
would you say to convince your friend that they can be harmful?
During our next informational session, we will be learning about the diseases of
mosquitoes and their consequences.
Anticipated Problems
Problems:
● Some students may not pay attention during the lecture discussion; try to engage them by
asking if they can read what’s on the projector aloud to their peers.
Lesson Extension: Allow students to draw what a mosquito of the Aedes species looks like.
Plan B: Divide students into groups, and have each group complete one of the Fight the Bite
Colorado Crossword Puzzles (http://www.fightthebitecolorado.com/puzzles.pdf).
Evaluation
By the end of the session, the students will have met the outlined objectives and be assessed via
observation and worksheet questions. The instructor will review and assess the worksheet
answers and the student’s life cycle drawings.

Supplemental Material to Support the Developmental Section
I.
Mosquitoes: General Information
Distribute pre-workshop surveys.
Method/Strategy (Lecture, Discussion)
A. Different species of mosquitoes
a. Focus on the Aedes aegypti due to prevalence in Southern Arizona/United States.
i.

This species is responsible for transmitting Zika virus, dengue virus,
chikungunya virus, and yellow fever virus.

b. Physical characteristics of the Aedes aegypti species.
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ii. Aedes aegypti is small, dark and has white markings and banded legs.
They do not travel far, roughly venturing less than 400 meters.
B. Life Cycle of Mosquitoes
a. Mosquitoes live between two weeks to one month.
b. The adult female lays between 100-200 eggs per batch, producing up to 5 batches
throughout her lifetime.
c. Eggs are laid in still water.
i.

Egg
1. Laid one a time, or with other eggs to form “rafts,” floating on the
surface of water.

ii. Larva
1. The larvae live on materials in water, such as algae, for about four
days.
iii. Pupa
1. In this stage, they do not eat.
iv. Adult
1. Waits for entire body to fully “dry” before properly flying.
C. Feeding
a. Only female mosquitoes bite, using human blood to make their eggs. They often
lay eggs after having a blood meal.
b. Biting occurs during the day, most commonly during dawn and dusk.
Discussion question: Mosquitoes need blood meals to obtain the ingredients needed for laying
eggs. Contrary to what most people believe, the regular food that mosquitoes consume is nectar.
Do you think all mosquitoes bite? Why?
Method/Strategy (Drawing)

27
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Give students piece of easel paper. Have students team up in groups of two or three, and draw
the life cycle of mosquitoes. Instruct students to write down key points from each stage
underneath the respective drawing.
II. Evaluation
Each objective will be assessed according to the following technique:
Objective

Technique of Assessment

Cognitive: By the end of the session, student
participants will identify what mosquito
species primarily resides in Southern
Arizona/United States and why it is important
to recognize this species by answering
questions on a worksheet with 95% accuracy.

Instructor will grade the worksheet.

Psychomotor: Each participant will draw the
lifecycle of a mosquito and describe what
occurs at each stage to their partner.

Instructor will review the drawings to ensure
accuracy.
Instructor will observe the student interaction
between partners to ensure accurate
explanation.

Table 3: Lesson One Evaluation

Pre-Workshop Survey
See Appendix A.
Plan B Fight the Bite Colorado Crossword Puzzles
See Appendix B.
© 2017 Tri-County Health Department
http://www.fightthebitecolorado.com/index.htm

Lesson/Presentation Plan 2
Name of Lesson Planner: Kelly Neel
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Grade Level/Community Setting: 9-12 grade students at Tohono O’odham High School and
Baboquivari High School
Date: Spring Semester 2018
Topic/Unit: Mosquito-Borne Illnesses
Lesson Title: Diseases of Mosquitoes and Their Consequences
Demographics: 9-12 (15-18 years old) grade students at Tohono O’odham High School and
Baboquivari High School
NHES:
1.12.3 Analyze how environment and personal health are interrelated (CDC, 2016).
1.12.9 Analyze the potential severity of injury or illness if engaging in unhealthy
behaviors (CDC, 2016).
3.12.1 Evaluate the validity of health information, products, and services (CDC, 2016).
3.12.2 Use resources from home, school, and community that provide valid health
information (CDC, 2016).
4.12.1 Use skills for communicating effectively with family, peers, and others to
enhance health (CDC, 2016).
Objectives
● Cognitive: By the end of the session, student participants will identify what diseases
Aedes mosquitoes can transmit, and what the consequences of those diseases are.
● Psychomotor: Each participant will work with a partner to find and answer a series of
questions regarding diseases of mosquitoes and their consequences.
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● Psychomotor: By the end of the session, each partner group will present their answers to
the class, and will facilitate a discussion around their answers should there be any
discrepancies with other partner groups.
Introduction
Last session we discussed the basic characteristics of mosquitoes. Remember that the Aedes
aegypti species is most prevalent in our area, and that they tend not to travel far. Today, we will
learn about what specific diseases these mosquitoes can transmit, and what the consequences of
these diseases are. You will partner up and use reliable websites to find the answers to questions
regarding this topic. You will then use what information you found to present to the rest of the
class, and facilitate any discussion if necessary. When we finish, you will know what the
symptoms of local mosquito-borne illnesses are, and you will be able to utilize your presentation
skills by presenting this information to a community member.
Developmental Section
Content Outline

Method/Strategy

Estimated
Time

Materials
Needed
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II. Diseases of Mosquitoes and Their
Consequences
A. Disease Distribution
B. Vectors for Disease

Technology
Assisted
Instruction/
Problem Solving

20 minutes

Laptop
computers
Pencil
Worksheet

Recall

5 Minutes

None

a. A mosquito bites an infected
individual, and then
becomes a vector, or carrier,
of the disease.
b. Zika virus replicates within
the mosquito, and houses
itself within the salivary
glands of the mosquito.
C. Symptoms of Zika Virus
D. Evaluation

Table 4: Lesson Two Developmental Section

Summary of Discussion Questions
Technology Assisted Instruction/Problem Solving
● How do mosquitoes transmit disease?
● Are all your website sources reliable? How do you know?
Culmination
● Can someone tell me which population demographic is most at-risk for severe
complications from Zika virus? What are those complications?
Culmination
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In this lesson, you utilized the Internet to find answers to a few questions, including what
diseases mosquitoes can carry and what the symptoms of these diseases are.
Question: What are the diseases that can be transmitted by the Aedes aegypti mosquito,
and which one is of greatest public health concern?
We also looked at Zika Virus disease distribution.
Question: Why is the Southern United States at increased risk for Zika virus
transmission? Think about environmental and geographic factors of the area.
During our next informational session next week, we will be learning about mosquito
avoidance behaviors.
Anticipated Problems
Problems:
● Access to computers at each school may vary, so in the event that individual computers
are not available, move session to a computer lab located within the high school.
Lesson Extension: Have students research recent news and journal articles regarding Zika virus
transmission the United States, and share their findings with the class.
Evaluation
By the end of the session, the students will have met the outlined objectives and be assessed via
observation and worksheet questions. The instructor will review and assess the worksheet
answers and facilitate the students’ discussions.
Supplemental Material to Support the Developmental Section
I. Diseases of Mosquitoes and Their Consequences
Method/Strategy (Technology Assisted Instruction/ Problem Solving)
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Pair students together and assign each pair a computer. Have students find and complete
worksheet questions related to the topic, using only reliable websites.
Discussion question: Are all your website sources reliable? How do you know?
Students will then present information to the rest of the class, and facilitate any discussion or
questions that come up. Ensure accuracy in responses and facilitate discussion if necessary.
II. Evaluation
Each objective will be assessed according to the following technique:
Objective

Technique of Assessment

Cognitive: By the end of the session, student
participants will identify what diseases Aedes
mosquitoes can transmit, and what the
consequences of those diseases are.

Instructor will review worksheet answers.

Psychomotor: Each participant will work with
a partner to find and answer a series of
questions regarding diseases of mosquitoes
and their consequences.

Instructor will observe the student interaction
between partners to ensure accurate
explanation.

Psychomotor: By the end of the session, each
partner group will present their answers to the
class, and will facilitate a discussion around
their answers should there be any
discrepancies with other partner groups.

Instructor will observe the group’s findings
and ensure accuracy in responses.

Table 5: Lesson Two Evaluation
Diseases of Mosquitoes Computer Hunt Worksheet
See Appendix C.

Lesson/Presentation Plan 3
Name of Lesson Planner: Kelly Neel
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Grade Level/Community Setting: 9-12 grade students at Tohono O’odham High School and
Baboquivari High School
Date: Spring Semester 2018
Topic/Unit: Mosquito-Borne Illnesses
Lesson Title: Mosquito Avoidance Behaviors
Demographics: 9-12 (15-18 years old) grade students at Tohono O’odham High School and
Baboquivari High School
NHES:
1.12.3 Analyze how environment and personal health are interrelated (CDC, 2016).
1.12.5 Propose ways to reduce or prevent injuries and health problems (CDC, 2016).
4.12.1 Use skills for communicating effectively with family, peers, and others to
enhance health (CDC, 2016).
7.12.3 Demonstrate a variety of behaviors to avoid or reduce health risks to self and
others (CDC, 2016).
Objectives
● Cognitive: By the end of the session, student participants will collectively develop
possible solutions to avoiding mosquito bites.
● Affective: Participants will break into groups and demonstrate mosquito avoidance
behaviors to their peers.
Introduction
Last session we discussed the diseases spread by the Aedes aegypti species and what the
symptoms and consequences of those diseases are. We also discussed environmental factors that
make the Southern United States a good habitat for these mosquitoes. Today, we will learn
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specific mosquito avoidance behaviors, and how to utilize them throughout your community.
First, we will brainstorm what you think you can do to avoid mosquito bites, and then we will

break into teams for a role-playing activity. Upon conclusion of today’s session, you will be able
to implement mosquito avoidance behaviors for yourself and your community.
Developmental Section
Content Outline

Method/Strategy

Estimated
Time

Materials
Needed

III. Mosquito Avoidance Behaviors
A. Mosquito Attractants
a. Carbon dioxide released
during exhalation is what
attracts mosquitoes to bite!
b. Skin smell and clothing
color also affect the
likelihood one may be
bitten. Lighter colored
clothing is considered less
attractive.
c. Still and standing water,
especially water found in
gutters, containers, pots, old
tires, and tree holes are
common places eggs are
laid.
B. Avoiding Contact
a. Keep mosquitoes off of your
body.
b. Keep mosquitoes out of
your yard.
c. Keep mosquitoes out of
your house.

Brainstorming
Session

10 Minutes

Paper
Pencils

Role Plays/
Cooperative
Learning:
Practicing
Avoidance
Behaviors

20 Minutes

Clothes
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C. Evaluation

Recall

5 Minutes

None

Table 6: Lesson Three Developmental Section

Summary of Discussion Questions
Brainstorming Session
● What do you think attracts mosquitoes and why?
Role Plays/Cooperative Learning
● What are some ways you can prevent mosquito bites personally? At home? At school?
Culmination
● Why are avoidance practices so important in public health and the health of a
community?
Culmination
Today we discussed what attracts mosquitoes and how to remove these attractions. You also
role-played how to avoid contact.
Question: When is peak mosquito season, and what would you wear if you were going to
be outside for a while during this season? How would you convince your friends to
protect themselves from mosquitoes if they were in the same situation?
Eliminating places for mosquitoes to lay eggs is another important avoidance behavior.
Question: Where in your community have you seen standing water?
During our project development workshop this weekend, we will have a guest speaker
from the CDC, and you will develop your creative projects.
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Anticipated Problems
Problems:
● Students may not feel comfortable or willing to participate in brainstorming activity
aloud, students can write down their ideas instead.
● Students may not feel comfortable or willing to participate in role playing activity,
encourage these students to debrief each acted out role play instead.
Lesson Extension: Have students begin to develop questions they might want to ask the guest
speaker. Students may also begin to brainstorm what type of creative project they want to
complete during the project development workshop.
Evaluation
By the end of the session, the students will have met the outlined objectives and be assessed via
observation. The instructor will review and assess the brainstorming ideas and facilitate the
students’ role play activity.
Supplemental Material to Support the Developmental Section
I. Mosquito Avoidance Behaviors
Method/Strategy (Brainstorming Session)
Encourage students to write down what they think attracts mosquitoes and what they think are
appropriate measures to avoid or reduce these attractants.
Discussion questions:
1. What do you think attracts mosquitoes and why?
2. What are some ways you can prevent mosquito bites personally? At home? At school?
A. Mosquito Attractants
a. Carbon dioxide released during exhalation is what attracts mosquitoes to bite!
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b. Skin smell and clothing color also affect the likelihood one may be bitten. Lighter
colored clothing is considered less attractive.
c. Still and standing water, especially water found in gutters, containers, pots, old
tires, and tree holes are common places eggs are laid.
B. Avoiding Contact
a. Keep mosquitoes off of your body.
b. Keep mosquitoes out of your yard.
c. Keep mosquitoes out of your house.
Method/Strategy (Role Plays/Cooperative Learning)
Explain to students that they will act out the most appropriate responses to certain scenarios,
using any available props they would like. Reiterate that responses should be as realistic as
possible.
Scenarios:
1. You and your friend are going out to watch the sunset at the park over summer. Your
friend is wearing a navy-blue t-shirt and jean shorts.
2. When visiting the grocery store after a monsoon, you come across a few empty cans.
3. Your younger siblings have been complaining about getting a handful of mosquito bites
when they sleep with their windows open. What do you suggest they do?
II. Evaluation
Each objective will be assessed according to the following technique:
Objective
Cognitive: By the end of the session, student
participants will collectively develop possible
solutions to avoiding mosquito bites.

Technique of Assessment
Instructor will review brainstorming ideas.
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Affective: Participants will break into groups
and demonstrate mosquito avoidance
behaviors to their peers.

Instructor will observe the student interaction
between partners and to the rest of the class to
ensure accurate explanation and reasoning.

Table 7: Lesson Three Evaluation

Lesson/Presentation Plan 4
Name of Lesson Planner: Kelly Neel
Grade Level/Community Setting: 9-12 grade students at Tohono O’odham High School and
Baboquivari High School
Date: Spring Semester 2018
Topic/Unit: Mosquito-Borne Illnesses
Lesson Title: Project Development Workshop
Demographics: 9-12 (15-18 years old) grade students at Tohono O’odham High School and
Baboquivari High School
NHES:
2.12.4 Evaluate how the school and community can affect personal health practice and
behaviors (CDC, 2016).
2.12.5 Evaluate the effect of media on personal and family health (CDC, 2016).
2.12.10 Analyze how public health policies and government regulations can influence
health promotion and disease prevention (CDC, 2016).
4.12.1 Use skills for communicating effectively with family, peers, and others to
enhance health (CDC, 2016).
7.12.2 Demonstrate a variety of healthy practices and behaviors that will maintain or
improve the health of self and others (CDC, 2016).
7.12.3 Demonstrate a variety of behaviors to avoid or reduce health risks to self and
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others (CDC, 2016).
8.12.1 Utilize accurate peer and societal norms to formulate a health-enhancing
Message (CDC, 2016).
8.12.3 Work cooperatively as an advocate for improving personal, family, and
community health (CDC, 2016).
8.12.4 Adapt health messages and communication techniques to a specific target
audience (CDC, 2016).
Objectives
● Cognitive: By the end of the workshop, students will develop a plan for a creative project
to relay mosquito-borne illness information and avoidance behaviors to their community.
● Psychomotor: Each group of students will create and complete a creative project of their
choice demonstrate the impact of mosquito-borne illnesses.
● Affective: Following the creative project presentation, each group of students will justify
why they chose the method they did to convey mosquito disease information to their
community.
Introduction
In our last informational session, we focused on mosquito avoidance behaviors. You
brainstormed ideas for mosquito attractants, and how to avoid mosquito contact on your body
and in your home, school, and community. We then broke into teams for a role-playing activity
to demonstrate the best mosquito avoidance behaviors in particular situations. Today, we will
have a guest speaker from the CDC give a presentation about mosquito borne illnesses, and what
jobs are available in this sector. We will then go over the creative project guidelines, break into
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groups, and develop a plan for your project. You will complete your creative project and give a
presentation to the group, and then distribute this project throughout your community.
Developmental Section
Content Outline

Method/Strategy

IV. Project Development Workshop

Estimated
Time

Materials
Needed

Paper
30 Minutes Pencils
15 Minutes Art supplies
Computer
Printer
AV room
120 Minutes access

A. Guest speaker (CDC entomologist)
B. Creative project instructions
a. Questions and Answers to
instructions
C. Development of Project with
Groups
a. Create a plan
b. Execute plan

45 Minutes

D. Creative Project presentations

E. Evaluation

Recall

15 Minutes

None

a. Post-workshop survey

Table 8: Lesson Four Developmental Section
Summary of Discussion Questions
Guest Speaker
● What most interested you about the guest speaker presentation? Did you learn anything
that surprised you?
Creative Project Presentations
● Why did you choose the method you chose? Where do you plan to distribute your
project?

ZIKA OUTBREAK CONCERN

41

Culmination
● What do you think is the biggest barrier to mosquito avoidance behaviors in your
community?
Culmination
Today we attended our guest speaker’s presentation. You also collaborated with your group to
develop and create a creative project to distribute to your community.
Question: What are the most prominent concerns of mosquito borne illness in Southern
Arizona?
You demonstrated how to relay appropriate information in your community through your
project.
Question: Did the informational sessions provide you with adequate information to
develop this project?
A post-workshop questionnaire will be distributed for you all to give your honest
feedback. Your answers will be kept anonymous and will have no connection to your identity.
Anticipated Problems
Problems:
● Providing a guest speaker will take cooperation and approval with each school’s
administration and possibly the tribal nation. Prior approval must be done in advance to
ensure conflicts do not arise.
● Students may not have enough time to develop their creative projects based on what
methods they select. In this case, allow these students to access required resources the
following week during their lunch hour, or as an after-school program, with
administration approval.
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Lesson Extension: Give students access to computers to research educational delivery methods
for public health issues prior to development of creative project.
Evaluation
By the end of the session, the students will have met the outlined objectives and be assessed via
observation, creative project and post-workshop survey completion. The instructor will review
and approve creative project plans and facilitate the students’ creative project development.
Supplemental Material to Support the Developmental Section
I.

Project Development Workshop

Method/Strategy (Guest Speaker)
Discussion question: What most interested you about the guest speaker presentation? Did you
learn anything that surprised you?
Method/Strategy (Creative Project Development)
Go over creative project instructions and answer any questions from students for clarification.
Then assign groups of two or three to create a plan for their project. Review this plan and give
the group approval to continue with development. Continuously observe students throughout the
duration of free time.
Upon completion of projects, let groups present their creations. Ask each group why they chose
the method of delivery they did. Allow comments, questions, and general feedback from peers if
offered after each presentation.

Distribute post-workshop surveys.
II. Evaluation
Each objective will be assessed according to the following technique:
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Objective

Technique of Assessment

Cognitive: By the end of the workshop,

Instructor will review and approve creative

students will develop a plan for a creative

project plan before development of project.

project to relay mosquito-borne illness
information and avoidance behaviors to their
community.
Psychomotor: Each group of students will

Instructor will observe the student interaction

create and complete a creative project of their

within groups and final product outcome to

choice demonstrate the impact of mosquito-

ensure accuracy and appropriateness.

borne illnesses.
Affective: Following the creative project

Instructor will observe reasoning to ensure it

presentation, each group of students will

is justified and valid.

justify why they chose the method they did to
convey mosquito disease information to their
community.
Table 9: Lesson Four Evaluation
Creative Project Instructions
See Appendix D.
Post Workshop Survey
See Appendix A.
Instructor/Program Evaluation Survey
See Appendix E.
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© 2017 Tri-County Health Department
http://www.fightthebitecolorado.com/index.htm

51

ZIKA OUTBREAK CONCERN
Crossword Puzzle III

© 2017 Tri-County Health Department
http://www.fightthebitecolorado.com/index.htm

52

ZIKA OUTBREAK CONCERN
Answer Key III

© 2017 Tri-County Health Department
http://www.fightthebitecolorado.com/index.htm

53

ZIKA OUTBREAK CONCERN
C. Diseases of Mosquitoes Computer Hunt Worksheet

54

ZIKA OUTBREAK CONCERN
Diseases of Mosquitoes Computer Hunt Worksheet Answer Key

55

ZIKA OUTBREAK CONCERN
Supplemental Material for Discussion

56

ZIKA OUTBREAK CONCERN
D. Creative Project Instructions

57

ZIKA OUTBREAK CONCERN

58

ZIKA OUTBREAK CONCERN
E. Instructor/Program Evaluation Survey

59

ZIKA OUTBREAK CONCERN

60

61

ZIKA OUTBREAK CONCERN
F. Tohono O’odham Nation Community Health Needs Assessment

Tohono O’odham Nation Community Health Needs Assessment

Kelly Neel
Mel and Enid Zuckerman College of Public Health
The University of Arizona
Honors Thesis

62

ZIKA OUTBREAK CONCERN

Table of Contents
Introduction…………………………………………………………………………….………….5
Geography and Environment………………………………………………………………..…..6-9
Demographics and Socioeconomic Information………………………………………………9-13
Health Statistics………………………………………………………………………..……..13-16
Local Health Resources………………………………………………………………...…….16-21
Cultural Factors…………………………………………………………………………..…..22-23
Tribal Political/Governmental Organizations……………………………………….………..24-27
Housing………………………………………………………………………………....…….27-30
Social Welfare Programs………………………………………………………………..……30-32
Transportation……………………………………………………………………………...…32-33
Education……………………………………………………………………………………..33-36
Economic and Occupational Data………………………………………..…………………..37-38
Other Community Factors Impacting Health……………………………..………………….38-40
Summary…………………………………………………………………...…………………41-43
References…………………………………………………………………...……………….44-48

63

ZIKA OUTBREAK CONCERN

List of Tables
Table
Page Number(s)
Table 1: Confirmed and Probable Cases…………………………………………………………..9
Table 2: Tohono O’odham District Populations………………………………………...……..9-10
Table 3: Leading Causes of Death per Age Group………………………………………..……..15
Table 4: Health Care Centers Statistics and Services…………………………….…………..18-20
Table 5: Contact Information for Health Insurance Marketplace Application and Enrollment....21
Table 6: TOCA’s Approach to Community Change…………………………………………….22
Table 7: Median Prices of Housing in Sells, AZ in 2013………………………………………..27

64

ZIKA OUTBREAK CONCERN

List of Figures
Table
Page Number(s)
Figure 1: Map of the Tohono O’odham Nation………………………………….………………..6
Figure 2: Age Distribution in the Tohono O’odham Nation……………………………………..11
Figure 3: Median Income by Age Group………………………………………………………...12
Figure 4: Consumer Spending in Tohono O’odham Nation……………………………………..13
Figure 5: Tohono O’odham Nation Primary Care Area………………………………...……….14
Figure 6: Birth Rate per 1,000 Residents………….……………………………………….…….16
Figure 7: Vacancy Status of Tohono O’odham Nation………………………….………………28
Figure 8: Housing Characteristics on Reservations……………………………...………………30
Figure 9: Tohono O’odham Nation School Bus Routes Transportation Study………………….33
Figure 10: Educational Attainment Rates of Tohono O’odham Nation vs. Arizona……...…34-35
Figure 11: Tohono O’odham Community College Graduation Rates by Race…………….……36
Figure 12: Private vs. Public Sector Employment in the Tohono O’odham Nation………..……37

ZIKA OUTBREAK CONCERN

65

Introduction
Analyzing and assessing statistics of a community and the resources the community
currently utilizes is an important first step when attempting to introduce any interventions within
a community. Community needs assessments must first be done to plan for and implement any
program in a population. A community needs assessment is the process by which the health
professional determines and measures the gaps between the population’s health needs and the
health care and health promotion services available to improve the population’s health (Parker,
2014). Geography, demographics, socioeconomics, health, culture, community and political
organizations, housing, social welfare, transportation, education, and occupational data are
collected within an assessment. Collecting data regarding a target population and accounting for
the variety of cultural, economic, and physical conditions that impact this population are all
necessary components in a needs assessment (NN/LM, n.d.). Community needs assessments are
an essential tool in the development of strategies that best address the needs and issues within the
target population. By providing a document containing succinct and relevant information,
necessary and beneficial programs are more likely to be successful within the researched
community. This assessment gathers and analyzes the data of the previously mentioned factors
affecting the Tohono O’odham Nation.
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Geography and Environment of Tohono O’odham Nation

Figure 1 Map of the Tohono O’odham Nation (Ptamarin, n.d.)

The Tohono O’odham Nation was historically known as the Papagueria, and had been
home to its residents for thousands of years. At the beginning of the 18 th century up to today, this
land was occupied by foreign governments. When the Republic of Mexico gained its
independence, this area was claimed by the Mexican government. It wasn’t until the completion
of the Gadsden Purchase in 1864 when most of Southern Arizona, including the T.O. Nation,
was procured by the United States from Mexico. However, the agreement between the United
States and the T.O. was disrupted between the issue of land resettlement and the transcontinental
railroad and mining areas (Tohono O’odham Nation, 2014). This disruption drastically reduced
the amount of land owned by the Tohono O’odham on both sides of the border. Of the O’odham
communities that lie in Mexico, approximately nine lie on the edge of the United States/Mexico
border.
Initially, this division in country lines did not affect the Tohono O’odham Nation
significantly. However, in recent years, the border is being strictly enforced, thus dividing the
Nation and impeding on their freedoms to travel throughout their lands, collect foods and

ZIKA OUTBREAK CONCERN

67

materials needed for preservation of their culture, and visitation between family and traditional
sacred sites (Tohono O’odham Nation, 2014).
The Tohono O’odham Nation, located in Southwestern Arizona and part of Mexico, lies
across the border between the United States and Mexico, and is seen in figure 1. A federally
recognized tribe, it spans 4,460 square miles, and is the second largest reservation in Arizona in
both geographical and population size (Tohono O’odham Nation, 2014). This Nation lies within
the Sonoran Desert, a wide desert valley that interchanges between high rising mountains and
open plains. Its boundaries begin south of Casa Grande, and span to include three countiesMaricopa, Pinal, and Pima.
The Quinlan and Baboquivari Mountains lie within this reservation, including the Kitt
Peak National Observatory and Baboquivari Peak (Mauna Kea, 2016). Communities that lie
within the nation include Chuichu, Pisinemo, Santa Rosa, Sells, Topawa, Gu-Vo, Hickiwan,
Kaka, Kohatk, Tat Momoli, and a portion of Why.
The T.O. Nation displays weather in a similar pattern as most deserts, since it lies within
the Sonoran Desert. The average high temperature can reach up to 92.2° F, with this temperature
being highest in the summer months, particularly in the month of July. The average low
temperature reaches around 40.2° F, occurring in the winter months, particularly in the month of
January (Point2Homes, n.d.). The T.O. Nation has approximately 21 inches of rainfall per year,
with an air pollution index of 104 (Point2Homes, n.d.). Monsoons are a common weather
element in the area as well. During the monsoon season, between the months of July through
September, is when the Tohono O’odham reservation receives much of its annual precipitation.
Even with this amount of rain, drought is still common in the area, and is a common occurrence
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throughout the remainder of the year. Drought significantly impacts its environment by
decreasing the ability of farming and vegetation.
Due to the sun shining most of the year, the harsh effects of the sun can take its toll on
those within the community, especially outdoor workers and those who lack proper shelter.
These effects include an increase in heat-related injuries and illness, including but not limited
skin damage or cancer, dehydration, heat exhaustion, and heat stroke.
There are a few environmental concerns that face the Tohono O’odham. Two active
copper mines, Cyprus Tohono and ASARCO Mission, have shifted the U.S. Environmental
Protection Agency’s (EPA) focus to monitor the impact of these mines on the surrounding area.
Any unsafe practice of these copper mines can pose a threat to the groundwater in the area
(Tohono O’odham Cancer Partnership, 2015).
As with any environment, the possibility of vector-borne, zoonotic diseases, and enteric
diseases exist. Due to the lack of information for the T.O. Nation itself, the most commonly
reported diseases within Pinal, Pima and Maricopa counties are listed in table 1 below.
Coccidioidomycosis, also known as Valley Fever, is one of these diseases that affects a large
portion of the population in Southern Arizona. This fungus thrives in the dry, arid climate of
Southwestern Arizona. Residents of the area are at increased risk when they inhale the spores
produced by the fungus, and display influenza-like symptoms. Although this disease does not
discriminate, American Indians and Alaska Natives were found to have the second highest rate
of cases, at 37/100,000 (Hector, 2011). Enteric diseases also affect the T.O. population, through
the consumption of contaminated food or water, and most commonly include
Campylobacterosis, Salmonellosis, and Shigellosis. Chikungunya, Dengue, and West Nile Virus
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are frequent types of vector-borne and zoonotic diseases (Arizona Department of Health
Services, 2015).
Table 1 Confirmed and Probable Cases, 2015
Other
Pinal County
Pima County
Coccidioidomycosis
656
1,201
Enteric Diseases
Campylobacterosis
54
193
Salmonellosis
105
224
Shigellosis
41
115
Vector-Borne/Zoonotic Diseases
Chikungunya
0
4
Dengue
0
3
West Nile Virus
5
29
(Arizona Department of Health Services)

Maricopa County
5,339
792
572
321
18
10
62

Demographics and Socioeconomic Information
According to the Arizona Department of Health Services Bureau of Health Systems
Development (AZDHS-BHSD), the T.O. Nation consists of a total population of 7,488.
Tohono O’odham is divided into 11 districts, and the population of these districts are listed in
table 2.
Table 2 Tohono O’odham District Populations
District

On Reservation

Off Reservation

Total Enrollment

Baboquivari

1,649

1,594

3,249

Chukut Kuk

1,341

1,412

2,753

GuAchi

1,356

928

2,284

Gu Vo

828

1,222

2,050

Hickiwan

903

829

1,732

Pisinemo

779

1,057

1,836

San Lucy

625

1,225

1,850

San Xavier

1,249

778

2,027

Schuk Toak

840

721

1,561
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Sells

2,451

2,043

4,494

Sif Oidak

1,253

719

1,972

No District

195

2,086

2,281

Total

13,469

14,614

28,083

(Tohono O’odham Nation, 2014).

Since 2010, there has been a 2.3% growth in population (Point2Homes, n.d.). The age
distribution is illustrated below in figure 2, with 27.2% of the total population between the
ages of 0 and 14, 9.6% between the ages of 15 and 19, 33.6% between the ages of 20 and 44,
21.5% between the ages of 45 and 64, 7.2% between the ages of 65 and 84, and 0.9% ages 85
and older (AZDHS-BHSD, 2015). The median age of this population is 39.72 years.

Figure 2 Age distribution in the Tohono O’odham Nation. This pie chart illustrates the
percentage of each age group represented in the Tohono O’odham Nation (Bureau of Health
Systems Development, Arizona Department of Health Services, 2015).
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51.4% of the Tohono O’odham population identify as female, with 48.6% identifying
as male. Single parent families comprise 63.0% of the population as well (AZDHS-BHSD,
2015). 98.6% of the population located in the Nation identifies as American Indian, 1.8% as
white, and 5.5% as Hispanic (AZDHS-BHSD, 2015).
The total households in Tohono O’odham Nation is 3,624, and of these 2,438 are family
households. The average number of people per household is 2.87 (Point2Homes, n.d.). The
overall median household income sits at $28,705, and the overall average household income at
$34,355. This is a 7% increase in income since 2010. The population below 100% Federal
Poverty Level is 48.2%, and the population below 200% Federal Poverty Level is 73.8%. 58.2%
of children under the age of 12 live in poverty in the Tohono O’odham Nation (AZDHS-BHSD,
2015). The median income under the age of 25, between 25 and 44, between 45 and 64, and over
65 is reported at $11,163, $27,260, $33,906, and $30, 087, respectively (Point2, n.d.). These
median incomes are shown in figure 3 below.

Figure 3 Median Income by Age Group (Point2Homes, n.d.).
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The average household total expenditure is $34,458 (Point2Homes, n.d.). Figure 4 below,
from Point2Homes, shows that consumer spending in T.O. Nation is below the national average
in all categories, with the lowest spending in contributions, and the highest in tobacco.

Figure 4 Consumer Spending in Tohono O’odham Nation (Point2Homes, n.d.).

Health Statistics
The health statistics of the Tohono O’odham Nation provide useful information about the
population. Figure 5 displays a visual map of the Tohono O’odham Nation Primary Care Area
(PCA), relative to surrounding PCAs. Note that the size of the T.O. Nation PCA is encompasses
much more area as compared to its neighbor PCAs.

ZIKA OUTBREAK CONCERN

Figure 5 Tohono O’odham Nation Primary Care Area (AZDHS-BHSD, 2015).
As of 2015, 27% of the T.O. population lacked medical insurance (AZDHS-BHSD,
2015). Due to the relatively sparse population of the T.O. Nation, data can be unreliable due to
small sample size. Either insufficient data is provided in these circumstances, or average rates
over many years are determined and used. Though there is insufficient data for the infant
mortality in the T.O. Nation, health status indicators of various age groups are provided.
American Indians face cancer, heart disease, and diabetes-related complications as leading
causes of death, and these are usually linked to preventable risk factors (Tohono O’odham
Cancer Partnership, 2015). The leading causes of death for the infant age group is classified as
“other ill-defined and unspecified causes of mortality.” For children ages 1 to 14, there is
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insufficient data. Leading cause of death for adolescents ages 15 to 19 is intentional self-harm by
hanging or strangulation, and for young adults ages 20 to 44 it is motor or non-motor vehicle
accidents. Middle aged adults between 45 and 64 face alcoholic liver disease as their leading
cause of death, whereas the elderly ages 65 to 84 consists of unspecified diabetes mellitus.
Chronic ischemic heart disease is the leading cause of death for those ages 85 and older
(AZDHS-BHSD, 2015). These leading causes of death in each age group can be seen in table 3.

Table 3 Leading Causes of Death per Age Group
Age in years
Leading Cause of Death
Infant (<1)
Other ill-defined and unspecified causes of mortality
Child (1-14)
Insufficient data
Adolescent (15-19)
Intentional self-harm by hanging or strangulation
Young Adult (20-44)
Motor or non-motor vehicle accidents
Middle Age (45-64)
Alcoholic liver disease
Elderly (65-84)
Unspecified diabetes mellitus
Aged (85+)
Chronic ischemic heart disease
(AZDHS-BHSD, 2015)
Tohono O’odham life expectancy is more than six years shorter than the national average,
with high rates of premature death and life expectancies at 55 years (TOCA, n.d.). The Primary
Care Area of Tohono O’odham Reservation has statistically significantly higher mortality rates
than the state of Arizona in all cancer, heart disease, total accidents, and diabetes leading causes
of death (Coyle, et. al, 2015). Risk factors for these diseases include binge drinking, smoking
tobacco, overweight or obesity, diabetic monitoring, physical activity and lack of colon cancer
screening, pap test history, and mammogram history.
The birth rate per 1,000 residents of T.O. Nation is 17.3, which closely follows the birth
rate in Arizona and all Arizona Indian Nations, as shown in figure 6 (Norton School of Family
and Consumer Sciences, 2012). The fertility rate per 1000 females ages 15 to 44 years is 83.9.
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Teen births per 1000 females ages 14 to 19 years in T.O. is 60.8, significantly higher when
compared to the state of Arizona at 37.5 (AZDHS-BHSD, 2015).

Figure 6 Birth Rate per 1,000 residents, 2000-2009 (Norton School of Family and Consumer
Sciences, 2012).

Local Health Resources
The Department of Health & Human Services (DHHS) provides a handful of various
programs to improve the health and quality of life of the residents of the T.O. Nation. Smaller
departments within the DHHS include Behavioral Health, Child Welfare, Children’s Home,
Community Health Services, Family Assistance, Health Promotion (HOPP), Health
Transportation, Senior Services, Special Needs, and Woman, Infants, Children (WIC) (Tohono
O’odham Nation, 2014). Within the Behavioral Health division alone, there are eight programs.
This division integrates treatment while respecting the “balance, wellness, and resilience of
AI/AN people.” These programs include Alcohol and Substance Abuse Program (ASAP),
Domestic Violence Prevention Initiative (DVPI), Forensic Healthcare, Mental Health,
Methamphetamine and Suicide Prevention Initiative (MSPI), Suicide Prevention Program,

ZIKA OUTBREAK CONCERN

76

Telebehavioral Health Center of Excellence (TBHCE), and Youth Regional Treatment Centers
(YRTC) (IHS, n.d.).
The Indian Health Service also provides a Health Promotion and Disease Prevention
(HPDP) Initiative, focusing on diabetes, nutrition, obesity, physical activity and exercise, and
tobacco cessation. The HPDP Initiative aims
“to improve American Indian and Alaska Native health by enhancing preventive efforts
at local, regional, and national levels. HPDP develops and implements effective health
promotion and chronic disease prevention programs to increase the health of
individuals, families, and communities across Indian country” (IHS, n.d.).
Injury prevention is another public health concern that is addressed within the
community. Injuries are the third leading cause of death overall, and the mortality rates of
unintentional injuries for the Indian population are 2.5 times higher than the all combined races
rate in the United States (IHS, n.d.). Injury prevention initiatives on the community level offer
multiple ways to reduce and prevent these injuries. One of these is the HIS Injury Prevention
Program, which increases awareness regarding the issue, and helps communities implement
effective programs to reduce unintentional injury deaths in American Indian and Alaska Native
people (IHS, n.d.). The IHS also offers other initiatives, including the Tribal Injury Prevention
Cooperative Agreement Program (TIPCAP), Ride Safe, Sleep Safe, and training programs and
fellowships. Ride Safe and Sleep Safe target motor vehicle related injuries and fire and burn
injuries, respectively, in children ages 3 to 5 years. Within the IHS Injury Prevention Program,
training programs such as Introduction to Injury Prevention, Intermediate Injury Prevention,
Advanced Injury Prevention, Safe Native American Passengers (SNAP), and Injury Prevention
Specialist Fellowship, are also available for community access (IHS, n.d.).
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Health care access is provided by the Tohono O’odham Nation Department of Health and
Human Services, as well as by the Indian Health Service (IHS) Tucson Service Area. These
agencies provide a combined effort when it comes to community health services, inpatient, and
ambulatory services (Norton School of Family and Consumer Sciences, 2012). The Indian
Health Service is an agency within the U.S. Department of Health and Human Services, yet is
self-governed and “assumes all responsibility for the provision of health care services for tribal
members” (ICTMN Staff, 2016).
The San Xavier Health Center, Santa Rosa Clinic, and San Simon Health Center are all
outpatient facilities located within the Tohono O’odham reservation, with the Santa Rosa Clinic
providing ambulatory care as well. The Sells Hospital, containing 14 beds, offers inpatient,
outpatient, primary care, and 24-hour Emergency Room services (Norton School of Family and
Consumer Sciences, 2012). The Sells Hospital averages 425 discharges annually, and 74,000
outpatient care visits. This hospital features several available clinical services, ranging from
cardiology to social work (IHS, n.d.). Estimated statistics and clinical services available for these
four health centers, along with contact information, are shown in table 4 below.

Table 4 Health Care Centers Statistics and Services
Healthcare
Outpatient
User
Clinical Services
Centers
Care Visits
Population
Available
San Simon

San Xavier

12,000

67,000

1,500

8,000

Family Practice Clinic,
Dental, Optometry,
Pediatric, Podiatry,
Nutrition, Mammography,
Radiology (x-ray),
Pharmacy, Laboratory,
Social Services
Cardiology, Colposcopy,
Dental, Diabetes Vision
Screening (Telemedicine),
Laboratory,

Location and/or
Contact
Information
AZ-86, Sells, AZ
85634
520-362-7007

7900 South J
Stock Road,
Tucson, AZ
85746
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Mammography, Minor
Skin Procedures,
Nephrology, Nutrition
Counseling,
Ophthalmology,
Optometry, Pediatric
Development, Clinic
Pediatrics (includes
Teens), Pharmacy,
Physical Therapy,
Podiatry, Perinatology &
Prenatal Ultrasounds,
Primary Care Services
(Prevention, Chronic
Conditions, Prenatal, Well
Child Care, Women's
Health), Prosthetics
Clinic, Radiology (x-ray),
Rheumatology, Shoe
Clinic, Social Work,
Tuberculosis Clinic, Same
Day Appointments
Santa Rosa

13,000

2,000

Sells
Hospital

74,000

8,800

520-295-2550

Dental (pending),
Sells, AZ 85634
Immunization,
Mammography, Nutrition,
520-361-2261
Counseling, Optometry,
Pediatrics (including
teens), Pharmacy,
Podiatry, Primary Care
Services (including
prevention, chronic
conditions, prenatal, well
child care, women’s
health), Shoe Clinic,
Social Work, Same Day
Appointments
Cardiology, Dental,
AZ-86, Sells, AZ
Diabetes Vision Screening
85634
(Telemedicine),
Emergency Room,
520-383-7200
Immunization, Inpatient
Care, Laboratory,
Mammography, Minor
Skin Procedures,
Nephrology, Nutrition
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Counseling,
Ophthalmology,
Optometry, Pediatric
Development Clinic,
Pediatrics (includes
Teens), Pharmacy,
Physical Therapy,
Podiatry, Perinatology &
Prenatal Ultrasounds,
Primary Care Services
(Prevention, Chronic
Conditions, Prenatal, Well
Child Care, Women's
Health), Prosthetics
Clinic, Radiology (x-ray),
Rheumatology, Shoe
Clinic, Social Work,
Tuberculosis Clinic, Same
Day Appointments
(IHS, n.d.)
The rising cost of healthcare can sometimes put a strain on an individual or family. To

offset this cost, there are a few resources that offer affordable care and/or financial assistance to
those that need it. Arizona Health Care Cost Containment System, or AHCCCS, is offered within
the T.O. Nation because IHS falls under the national government. The Indian Health Service
website offers links to other resources, including links regarding the Affordable Care Act,
Exemption Application for American Indians and Alaska Natives who are eligible to receive
services from an IHS provider, and Healthcare.gov. Application and enrollment for health
insurance marketplace contacts are also provided, and are listed in table 5 below.

Table 5 Contact Information for Health Insurance Marketplace Application and Enrollment
Local Facility
IHS Patient Benefits
Contact Information
Coordinator
Sells Indian Hospital
San Xavier Health Center

Felix Mike, Jr
Annette Francisco
Kristen Bitsuie
Wendy Mesteth

520-383-7234
520-383-7377
520-295-2495
520-295-2496
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San Simon Health Center
Santa Rosa Health Center
(IHS, n.d.)

Twila Guerrero
Adolph Benavidez
Gloria Anguiano

520-295-2491
520-362-7099
520-361-2261

Pronounced disparities in access to care for the Tohono O’odham Nation have not gone
unnoticed. In order to address these challenges, tribes are “emphasizing cultural revitalization
while incorporating traditional medicine and healing techniques” (Klein, et. al, 2014). The
Tohono O’odham Community Action, for example, specifically utilizes these techniques by
“encouraging the cultivation, distribution, and use of traditional foods (such as high-fiber tepary
beans) that help regulate blood sugar” (Klein, et. al, 2014).
Due to the fact that the T.O. Nation is in a very rural location, there is a shortage of health
care professionals. There was a total of just 12 primary care providers in 2014, and the primary
care ratio-population to provider is 621:1 (Coyle, et. al, 2015). This underserved population is
addressing this issue by encouraging community health representatives to provide outreach and
support services, including assistance within the health care system and with scheduling medical
appointments (Klein, et. al, 2014).

Cultural Factors
Tohono O’odham, translating to “People of the Desert” in English, have occupied the
heart of the Sonoran Desert for 10,000 years. The T.O. Himdag, “roughly translated as ‘way of
life’ or ‘traditional cultural skills and knowledge’ serves as the guiding approach and organizing
principle for the Tohono O’odham Community Action’s work” (TOCA, n.d.). Tohono O’odham
Community Action, or TOCA, consists of programs that aim to constantly improve and sustain
healthy and traditional Tohono O’odham communities. The principles involved within TOCA
and their descriptions are listed below in table 6.
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Table 6 TOCA’s Approach to Community Change
Principles
Description
O’odham Himdag: Wisdom from our past
The guidance to develop appropriate solutions
creating solutions for our future
facing the T.O. community and creating
lasting solutions in combination with a
stronger community by utilizing heritage and
cultural traditions.
Empowerment Model
Advocating programming development by
and with the T.O. community, in contrast to a
service model.
Community Assets: See our resources, not
The encouragement of community assets to
just our needs
develop indigenous solutions that are
culturally-based and sustainable.
Encourage community self-sufficiency
Re-empowerment of the community to
become increasingly self-sufficient and
decrease dependent relationships.
Context is crucial: Strengthening the material Redevelopment of the material foundation of
roots of O’odham culture
the culture, not just preserving cultural
activities.
Tohono O’odham Culture is an “Agri”A brief history of the T.O. Foods System’s
Culture: Knowing traditional agriculture and
changes over time, including traditional
how native food sovereignty was lost is key to foods, loss of these foods, their impact on
rebuilding all parts of our community.
health, their connection with diabetes, and
native food sovereignty
(TOCA, n.d.)
Language trends within the T.O. Nation consists of a generally higher indigenous
language rate as compared to other indigenous languages across the globe. Most of the families
who speak O’odham live in households that are on the southern and western areas of the
reservation (TOCA, n.d.). O’odham, a derivation from the Uto-Azetcan language group, is
typically spoken at home, and English is the main language spoken during work or school.
Cultural revitalization plays a large part of TOCA’s role within the community. Some of
the traditions that are being reintroduced, or revitalization in the Nation include basketry and art
classes, rain and blessing ceremonies, youth culture and leadership camps, cooking classes,
storytelling, and traditional games, athletics, singing, and dancing. By enriching the lives of the
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T.O. people with stronger traditional foundations and ties to the history of their culture, TOCA
provides a heightened sense of unity and empowerment.
An important aspect of the Tohono O’odham cultures lies within the context of the border
between the United States and Mexico. Recently, this international boundary has negatively
impacted T.O. culture due to immigration laws and increasing security and interrogations.
Migratory traditions related to their religion, economy, and culture have been disrupted and even
halted by the U.S. Border Patrol and Customs. These members have difficulty practicing these
traditions due to the “confiscation of cultural and religious items, such as feathers of common
birds, pine leaves or sweet grass” (Tohono O’odham Nation, 2014). Though the border is a
source of tension within the community, the Tohono O’odham refuse to let this division define
their culture. TOCA focuses on the community as a whole, rather than the border that separates
this community.

Tribal Political/Governmental Organizations
There are several individuals who provide leadership in the Tohono O’odham Nation.
The Nation consists of three branches of government, executive, legislative, and judicial. The
members that comprise these branches are listed as follows (Tohono O’odham Nation, 2014).

Government & Council Members:
Chairman: Edward D. Manuel
Vice Chairman: Verion M. Jose

Legislative Council:
Legislative Chairman: Timothy Joaquin Gu Achi
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Legislative Vice Chairwoman: Racheal Vilson-Stoner San Xavier

Baboquivari District: Vernon Smith
Baboquivari District: Frances Miguel

Chukut Kut District: Ethel Garcia
Chukut Kut District: Billman Lopez

Gu Achi District: Loretta Lewis

Gu Vo District: Pamela Anghill
Gu Vo District: Grace Manuel

Hickiwan District: Sandra Ortega
Hickiwan District: Louis Lopez

Pisinemo District: Chester Antone

San Lucy District: Diana Manuel
San Lucy District: Jana Montana
San Xavier District: Daniel L.A. Preston

Schuk Toak District: Anthony J. Francisco Jr.
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Schuk Toak District: Quintin C. Lopez

Sells District: Barbara Havier
Sells District: Arthur Wilson

Sif Oidak District: Lucinda Allen
Sif Oidak District: Mary Lopez

District chairpersons, along with the legislative council, represent the various districts located
throughout the Tohono O’odham Nation (Inter Tribal Council of Arizona, 2016).

District Chairpersons:
Baboquivari District: Veronica J. Harvey
Chukut Kuk District: Marla Kay Henry
Gu Achi District: Camillus Lopez
Gu Vo District: Geneva S. Ramon
Hickiwan District: Delma Garcia
Pisinemo District: Stanley Cruz
San Lucy District: Albert Manuel Jr.
San Xavier District: Austin Nunez
Schuk Toak District: Phyllis Juan
Sells District: Vacant
Sif Oidak District: Rita A. Wilson
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Judicial/Justice Center:
Chief Judge: Violet Lui-Frank
Judge: Walter Marcus
Judge: Larry Yazzie
Judge: Donald Harvey

The Tohono O’odham Nations follows a democratic system for elected chairpersons and
legislative council members. Administratively, this system is overseen by the centrally located
government in Sells, Arizona (Tohono O’odham Nation, 2014). The government owns and
operates several public organizations within its boundaries, such as its education system, health
centers, nursing homes, recreation centers, fire department, and a public utilities company
(Griffin-Pierce, 2000).

Housing
Encompassing 4,460 square miles, the Tohono O’odham Nation is the home to 7,488
people. Due to the sparse population located throughout the area, housing information for the
T.O. Nation was taken using data from its largest city, Sells. In Sells, the median household
income in 2013 was $36,034. The median house or condo value in the same year was $58,504,
significantly lower than the median value of homes in Arizona (City Data, 2013). Comparison of
the median prices of various types of housing units in Sells are displayed in table 7 below.

Table 7 Median Prices of Housing in Sells, AZ in 2013
Type of Housing

Median Price

All housing units

$196,487
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Detached houses

$226,026

Townhouses or other attached units

$145, 007

In 2-unit structures

$119,253

In 3-to-4 unit structures

$88,615

In 5-or-more unit structures

$101,379

Mobile homes

$50,740

Occupied boats, RVs, vans, etc.

$22,221

(City Data, 2013)
The exact number of housing units in the area is unavailable, however a portion of these
housing units remain abandoned. Figure 7 displays a map of the percent housing vacancies in
2013, with the city of Sells outlined in red. The majority of areas within the T.O. Nation show a
vacancy rate anywhere from 40 to 80% (City Data, 2013).
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Figure 7 Vacancy Status of Tohono O’odham Nation, with Sells outlined in red (City Data,
2013).
In 2012, members of the T.O. tribe stated that they had “well over 80 vacant and
abandoned homes across the nation that were tagged and vandalized despite a housing plan that
had been sitting inactive since 2005” (Allen, 2014). The combination of lack of safe, turn-key
housing, paired with an average of half of the T.O. Community below the federal poverty level
indicates a need for improvement in the affordable housing industry. One of the organizations
working towards this improvement is the Tohono O’odham Ki:Ki Association (TOKA). TOKA
was established in 1962, and aims to provide safe, affordable housing for its tribal members
through the development of home designs and infrastructure (Tohono O’odham Ki:Ki
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Association, n.d.). This association works with a variety of outside contractors and consultants to
meet the housing needs of the T.O. community. TOKA’s mission statement is as follows:
“the Tohono O’odham Nation will promote and develop affordable quality housing
opportunities in a safe and healthy environment; promote and establish homeownership
opportunities; operate the housing program in efficient and effective manner; improve
and strengthen relations with residents; and promote partnerships with community and
private sector for private mortgage capital financing to maximize housing opportunities
for all eligible Tohono O’odham tribal members” (Tohono O’odham Ki:Ki Association,
n.d.).
It is important to note that the majority of houses on reservations are not well maintained,
and lack basic amenities that average houses throughout the United States have. A comparison
chart, figure 8, displays the discrepancies of housing characteristics between Reservations and
the national average.

Figure 8 Housing Characteristics on Reservations (Nation American Indian Housing Council
and UC Commission on Civil Rights, 2013).
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Social Welfare Programs
The Tohono O’odham Nation provides its members with programs that financially
support those in need. Finding the balance between economic development and long-term
sustainability within the Nation is of utmost importance. Because small businesses are such a
vital part of the T.O. economy, a few services are offered. One of these services is the Financing
Program, which offers the Revolving Loan Fund for the support of small businesses (Tohono
O’odham Nation, 2014). The Revolving Loan Fund is a program that is operated under contract
with the Bureau of Indian Affairs, and includes the following requirements:
● “An enrolled member of the Tohono O’odham Nation
● Business operating purposes only
● Businesses must be located on the Nation and provide district approval documents
● A complete business plan
● Four years of Financial Statements (two years historical and two year financial
projections) and two years of tax records
● Current credit report and score
● Loan recipients enter into agreements, promissory notes and pledge collateral
● Applications are reviewed by an outside panel prior to funding”
(Tohono O’odham Nation, 2014).
A Support Services Program is also a component of Financing Program, and offers one
on one assistance with “business selection, operations, contacts and procedures within the
Nation, off-reservation procedures, and research related business topics” (Tohono O’odham
Nation, 2014). The Program staff also helps these individuals with the production and delivery of
a clear and accurate final business plan. The T.O. Nation also assists entrepreneurs with finding
additional financing.
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For housing assistance, the previously mentioned Tohono O’odham Ki:Ki Association
(TOKA) develops quality affordable housing to T.O. residents by placing applicants in housing
units that suit their income levels and needs.
Assisting those without adequate food supply is provided through the use of the Food and
Nutrition Service (FNS), an agency of the U.S. Department of Agriculture. One of these
provided programs is the Food Distribution Program on Indian Reservations (FDPIR), which
provides USDA Foods to income eligible households (U.S. Department of Agriculture, n.d.).
FDPIR is oftentimes used in lieu of the Supplemental Nutrition Assistance Program (SNAP),
because SNAP is not easily accessible within Native American reservations. Future
recommendations to incorporate more use of traditional Tohono O’odham foods include
establishing the WIC Farmers Market Nutrition Program on the T.O. Reservation, allowing the
purchase of local food through FDPIR, and encouraging culturally competent nutrition education
within the community (Lopez, et. al, 2001).

Transportation
Currently, the only public transportation the Tohono O’odham Nation and the Arizona
Department of Transportation (ADOT) offer is school bus routes. A new study regarding the
safety and critical needs of these routes is being done, and transportation safety improvements
will be identified and implemented over the next 15 years (ADOT, n.d.). The study is being
conducted across the entire T.O. Nation, including the San Xavier and San Lucy Districts. The
distinction between these districts is shown in figure 9. This project is assisted by a Technical
Advisory Committee, consisting of a collaboration between Indian Health Services, Bureau of
Indian Affairs, Tohono O’odham Police Department, and state and tribal schools (ADOT, n.d.).
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The fact that the Tohono O’odham Nation, or even the city of Sells, does not have a
public transportation system has a widespread effect on the community. The lack of public
transportation is a common issue in rural communities. Public transportation can “enhance
mobility for residents, many of whom lack cars and need assistance in finding jobs,..lowers
household expenses, and obtain health services” (National Association for State Community
Services Programs, 2008). Sustained community transportation programs are a necessary
component in providing increased access to resources and services located within an area,
especially an area as large as the Tohono O’odham Nation.

Figure 9 Tohono O’odham Nation School Bus Routes Transportation Study (ADOT, n.d.)
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Education
Tohono O’odham primarily contains schools inside their headquarters in the city of Sells,
within the Baboquivari Unified School District #40. This school district is composed of four
schools, serving students from kindergarten up through the 12th grade. These schools are the
Indian Oasis Elementary Primary School, Indian Oasis Elementary Intermediate School,
Baboquivari Middle and High School, and Indian Oasis Middle School and High School. All of
these are located in Sells, with the exception of Baboquivari Middle and High School, which is
located in Topawa, Arizona.
Less than half of adults in the T.O. Nation have completed high school, the lowest of all
Native American tribes in the United States. The high school dropout rate of 50% in the Nation
has a significant impact on the community, due to the fact that 52.2% of the population is under
25 years old (TOCA, n.d.). The educational attainment of a community is an important measure
that provides the highest level of education one has completed. As educational attainment
increases within a community, generally other socioeconomic factors improve, including the
poverty rate, unemployment, and crime rates. Educational attainment rates in the Tohono
O’odham Nation and Arizona are displayed in figure 10 below. The T.O. rates pale in
comparison to the rates of the state of Arizona as a whole.
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Figure 10 Educational Attainment Rates of Tohono O’odham Nation vs. Arizona (AZDHSBHSD, 2015).
http://www.point2homes.com/US/Neighborhood/AZ/Pima-County/Tohono-O27odhamNation-Demographics.html
In order to increase educational attainment, the Tohono O’odham Ki:Ki Association
provides Adult Basic Education (ABE) for adult students testing below a sixth-grade level in
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math or reading (Tohono O’odham Ki:Ki Association, n.d.). This program helps students build
skills within reading, writing, speaking, problem solving, and computation for future jobs,
functioning in society, and within their families. This program is free for all students, and upon
completion of the program, students are highly encouraged to further their education by enrolling
in the Tohono O’odham Community College Pre-College/GED program (Tohono O’odham
Ki:Ki Association, n.d.).http://www.tocaonline.org/community-context.html
For adults, 18 years or older, who test above a sixth-grade level in math or reading, but
have not obtained a high school diploma, the Pre-College/GED program provides the tools
necessary for students to pass the GED test. Once this test is passed, the student is awarded an
Arizona Equivalency Diploma, the equivalent of a high school diploma. Though there is a testing
fee, this program covers a variety of school topics, including mathematics and social studies
(Tohono O’odham Ki:Ki Association, n.d.).
The Tohono O’odham Community College (TOCC), located in Sells, is a two-year
community college that furthers education within the T.O. Nation, with 87.7% of students
identified as American Indian. With an enrollment of 179, approximately 60.7% of the student
population are female, and 85% of students claim in-state residency (IPEDS, n.d.). TOCC
graduation rates organized by race, shown as the blue bars, are displayed in figure 11 below in
comparison to the national average, shown as the gray bars.
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Figure 11 Tohono O’odham Community College Graduation Rates by Race (IPEDS, n.d.).
http://www.tocaonline.org/community-context.html
http://www.tonation-nsn.gov/economic_development.aspx

http://www.tonation-nsn.gov/economic_development.aspx
Economic and Occupational Data
According to the Bureau of Indian Affairs, the total workforce of the Tohono O’odham
nation is 17,357. Of this workforce, only 4,285 are employed, and 358 of those employed work
in a private sector. The unemployment rate of the T.O. Nation is a staggering 75.4% (TOCA,
n.d.). Employment between the public and private sectors are shown in figure 12.
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Figure 12 Private vs. Public Sector Employment in the Tohono O’odham Nation (TOCA, n.d.)
Of the jobs available in the T.O. Nation, roughly 37% are blue collar, and 63% are white
collar professions (Point2Homes, n.d.). Data regarding the top employers in the Nation was
unavailable, however, the Desert Diamond Casino employs over 2,400 people, and is the 13th
largest employer in the area (Inter Tribal Council of Arizona, 2016).
The Tohono O’odham Nation has a per capita income at $6998, compared with $21,994
nationally. This is the lowest of all U.S. reservations, and the median family income is more than
$3500 below the national median family income (TOCA, n.d.). Arizona’s 13.6% rate of those
living below the poverty is more than three times less than T.O,’s rate at 46.4% (TOCA, n.d.).

Other Community Factors Impacting Health
Within the Tohono O’odham Nation, there are other ongoing events and organizations
that are aimed to improve the health and wellness of the population.
● Tohono O’odham Community Action (TOCA) and Baboquivari Unified School District
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○ Integration of traditional, locally-grown Tohono O’odham foods into the school
lunch menu (Wesner, 2012).
● TOCA’s Young O’odham United Through Health (YOUTH)
○ Creates cartoon characters to increase popularity of traditional foods.
○ Created Project Oidag, which creates new community and school gardens.
● TOCA Saguaro/Bahidaj Harvest Camp
○ A camp that takes place during the summer where physical activities, including
making traditional harvest sticks (kuipad), gathering fruit, farm work, and
community and school garden work take place (Wesner, 2012).
● The Centers for Disease Control and Prevention (CDC) Traditional Foods Project
○ This project worked to restore traditional, local food access along with the
promotion of physical activity. The following are the aims specific to the Tohono
O’odham Community, also known as the O’odham Ha’icu Ha-Hugi c Duakog:
Tohono O’odham Food, Fitness and Wellness Initiative Project:
■ “Increased access to affordable, healthy, locally harvested traditional
Tohono O'odham foods through farming.
■ Expanded culturally based educational activities in local schools that
promoted healthy food traditions and the heritage of health.
■ Established the first Community Supported Agriculture (CSA) Program in
the Tohono O’odham Nation.
■ Started seed-saving project where farmers were responsible for preserving
traditional seeds from their gardens.
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■ Increased education and access to tepary beans, a traditional crop of the
Tohono O’odham Nation, in the community and school system.
■ Youth group interns of the Project Oidag learned how to grow and market
freshly grown traditional and non-traditional foods, and the interns created
and led a series of Growing to Renew Our World workshops in the
community.
■ Project’s Desert Rain Café partnered with Santa Rosa Day School (a BIE
School) to pilot a program that revamped the food service, serving meals
that incorporated traditional O’odham foods.
■ Established Native Foodways magazine in 2013, which promotes
traditional healthy foods, food sovereignty, and traditional knowledge
about indigenous foodways” (CDC, 2015).
Traditional, culturally competent methods should be utilized by social and public health
workers looking to improve the overall health of the Tohono O’odham community. These
workers can serve as a bridge between the traditional O’odham methods and the newer ideas of
Western medicine. Remaining respectful of the O’odham culture is of utmost importance when
implementing any intervention, and is arguably the most important aspect to consider when
designing such interventions.
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Summary
The Tohono O’odham tribe has a rich culture and an environment that shapes this
geographically unique area. Located in the heart of the Sonoran Desert, the Tohono O’odham
Nation represents the second largest reservation in Arizona, and encompasses Maricopa, Pinal,
and Pima counties.
With a land area of 4,460 square miles and a population of only 7,488, the T.O. Nation is
a sparsely populated community. The largest age group within T.O. are between the ages of 20
and 44, with a median age of 39.72 years. Females comprise a slight majority, and more than
98% of the population identifies as American Indian (AZDHS-BHSD, 2015).
The overall health status of the community is poor compared to both the state of Arizona
as well as the United States. In fact, the life expectancy on the T.O. Nation is more than six years
shorter than the national average (TOCA, n.d.). Unintentional injuries within the Indian
population are 2.5 times higher than all other races combined (IHS, n.d.). Binge drinking,
smoking tobacco, lack of physical activity and proper diet are all top factors for morbidity in the
Tohono O’odham population.
A wide variety of health resources are provided by the Department of Health & Human
Services and the Indian Health Service. There are four healthcare centers located within the
Nation, however due to the combination of the large land area and transportation barriers, these
resources are not as easily accessible. Limited access to healthcare and lack of affordability are
barriers that affect nearly everyone in the Tohono O’odham Nation.
Maintaining healthy communities with respectful to tradition is a top priority, and
cultural revitalization is a crucial aspect in the overall well-being of the Nation. Tohono
O’odham Community Action continuously encourages and advocates for healthy solutions while
respecting these traditions.
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The Tohono O’odham operates several of its own public organizations primarily out of
Sells, Arizona. T.O. government follows a democratic system and consists of executive,
legislative, and judicial branches.
The number of abandoned houses located within the reservation is alarmingly high,
however the Tohono O’odham Ki:Ki Association is working towards improving the safety and
affordability for those who need shelter.
Housing assistance is provided by the TOKA. The Food Distribution Program on Indian
Reservations aids those who are unable to access adequate levels of food supply along with aid
from the U.S. Department of Agriculture.
There is no current public transportation system, aside from school bus routes, within the
Tohono O’odham Nation. This has a widespread effect on the community, acting as a barrier
between health services and more.
There is a 50% high school dropout rate on the Nation, and the educational attainment
levels are poor in this area. There are a few programs offered to help reduce these issues, an
example being the Adult Basic Education course for those looking to attain their GED, however,
more accessible resources need to be implemented to have a greater effect.
With a 75% unemployment rate, many residents in Tohono O’odham also lie below the
federal poverty level (TOCA, n.d.). The vast majority of the jobs on the reservation are within
the public sector.
Tohono O’odham Community Action collaborates with schools and other local
organizations to promote health and wellness in the Nation. Remaining culturally competent
during implementation of these programs are important aspects to consider during intervention
design.
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Tohono O’odham high school students do not have access to as many programs to
improve their knowledge regarding health in general. Culturally competent programs that are
easily accessible are needed to make an impactful difference within health education and health
promotion for this target population.
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