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SUMMARY 
 

The Yurok Indian Reservation is located along the lower 44 miles of the Klamath River and extends 

one mile on each side of the River. The River is a source of subsistence and traditional/cultural 

practices for the Yurok people. Recent perceived increases in adverse health conditions of Tribal 

Members along with declines in the Klamath River fisheries have intensified interest and concern 

among Yurok Tribal Members about the environmental condition of the Yurok ancestral territories.  

 

The Yurok Tribe Environmental Program (YTEP) is committed to protecting the environment of the 

Yurok Indian Reservation. It consists of three Divisions: Water, Pollution Prevention, and 

Community and Ecosystems. YTEP is investigating the potential presence of selected contaminants 

and toxins in the local environment that are known to be associated with the adverse health 

outcomes listed in Table 3 on page 10 of the Appendix. This project is being conducted under a 

grant from the U.S. Environmental Protection Agency’s National Center for Environmental 

Research (EPA-STAR Grant #RD-83370801-0), “Understanding the Cumulative Affects of 

Environmental and Psycho-Social Stressors that Threaten the Pohlik-lah and Ner-er-ner Lifeway: 

The Yurok Tribe’s Approach. The California Tribal Epidemiology Center (CTEC), under contract 

with YTEP for their study, developed this report to identify health outcomes of the Yurok Tribal 

Members which may have an association with the contaminants and toxins in the environment of the 

Yurok ancestral territories.  

 

This report is on the health outcomes of 2,677 Yurok Tribal Members who have utilized services at 

United Indian Health Service (UIHS) at least once since 2004, when the clinic started utilizing 

electronic health records. Health outcome data sets were selected based upon known adverse health 

outcomes associated with exposure to specific contaminants and toxins that are potentially present in 

the environment. Results are categorized into cancer, diabetes related, perinatal, and endocrine 

related health outcomes which are potentially associated with select environmental contaminants. 

 

Data were requested on over 90 health conditions, although, to maintain privacy, data are only 

reported for conditions with 20 or more individuals diagnosed between 2004 and 2011, of which 

there are 23 health conditions which meet this criteria. This is a very small number when 

determining rates of disease; therefore some of the data may lead to unstable and inaccurate results. 

Comparison data are from national sources and were usually collected through surveys, which are 

completed by a general sample of the population whereas UIHS data is for those that visited the 

clinic and are more likely to be sick, therefore interpretation of results should be done with caution. 

The results should be used to determine areas for further studies.  

 

The results of the analysis show that Yurok Tribal Members may have higher rates of cancer and 

proteinuria than are seen nationally, therefore these may be areas for further research. The rate of 

cancer in Yurok Tribal Members who visited UIHS is 683.5 per 100,000 people, in comparison to 

190.4 per 100,000 American Indian/Alaska Native (AIAN) people nationally and 484.0 per 100,000 

for all races combined.6 The diabetes, heart disease, and obesity health outcome analyses reported 

lower or comparable results to national data. Approximately 12.8% of the Yurok population aged 20 

years or older who visited UIHS had been diagnosed with diabetes, in comparison to 14.2% of 

AIAN aged 20 years or older who received care from IHS-funded facilities.8 

 

While CTEC is unable to make any deterministic or epidemiological links between known 

contaminants in the Klamath River environment and the health outcomes of the Yurok Tribal 

Members, we hope this report will assist YTEP and the Yurok Tribal Council in identifying future 

directions for studies that aim to examine potential links between adverse health outcomes and 

environmental contaminants.   
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BACKGROUND AND PURPOSE 
 

The Yurok people reside on the Lower Klamath River 

and territories along the Pacific Coast. Those who 

reside along the River are traditionally known as Pohlik

-lah and Yurok who live along the coast as Ner-er-ner. 

The Yurok Reservation lies within the Lower Klamath 

Sub-Basin and extends one mile on each side of the 

lower 44 miles of the Klamath River. In addition to 

lands along the river, ancestral lands include a strip 

along the ocean together with all usual and customary 

off-shore fishing areas1 (see Figure 1). The Yurok 

people maintain cultural, economic, and spiritual ties to 

these ancestral lands through subsistence use and 

management of traditional resources.  

 

Recent perceived increases in adverse health conditions 

of Tribal members along with declines in the Klamath 

River fisheries have intensified interest and concern 

among Yurok Tribal members about the environmental 

conditions of the Yurok ancestral territories. The Yurok 

Tribal Council and membership have identified the 

health of the Klamath River, its fishery, and the 

continued dependence on key subsistence species as a 

primary concern for the Tribe and its future.2-4  

 

The Yurok Tribe has an Environmental Program (YTEP) that is committed to protecting the 

environment of the Yurok Reservation. It consists of three Divisions: Water, Pollution Prevention, 

and Community and Ecosystems. This project is being conducted under a grant from the U.S. 

Environmental Protection Agency’s National Center for Environmental Research (EPA-STAR 

Grant #RD-83370801-0), “Understanding the Cumulative Affects of Environmental and Psycho-

Social Stressors that Threaten the Pohlik-lah and Ner-er-ner Lifeway: The Yurok Tribe’s Approach. 

The goal of this YTEP’s study is to answer questions about the environmental conditions of the 

Lower Klamath River and coastal areas and the key aquatic species that are critical to the 

continuation of Yurok subsistence, traditions, ceremonies and life. To achieve this YTEP is 

conducting a screening study on the presence of selected contaminants and toxins in the aquatic 

environment (riverine and coastal/marine) that are known to be associated with adverse health 

outcomes that are listed in Table 3 on page 10.  

 

The California Tribal Epidemiology Center’s (CTEC) goal is to improve the health of American 

Indians in California. CTEC aims to achieve healthier Indian communities by providing timely and 

accurate health information. To identify the adverse health outcomes that are potentially associated 

with contaminants in the Yurok ancestral territories, CTEC was contracted by YTEP to obtain 

health information from the Tribal Health Program which serves the Yurok Tribe, United Indian 

Health Service (UIHS). Toxins and contaminants of interest include: organochlorines, 

organophosphates, PCBs, PAHs, PCPs/TCPs, microcystins, carbamates, diaxin/furans, triazines, 

mercury and trace elements. The results will assist YTEP in informing Tribal policy and in 

determining which areas may warrant further examination of the potential links between the adverse 

health outcomes and the contaminants. 

 

 

Figure 1. Yurok Lands showing the Klamath River 
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METHODS 
 

This project was approved by the Yurok Tribe, United Indian Health Service (UIHS), and the 

California Rural Indian Health Board (CRIHB) Institutional Review Board (IRB). Staff involved in 

the project signed a Data Use Agreement to ensure confidentiality of data. Additionally, data were 

kept on a secure server in a password protected file. 

 

UIHS utilizes Electronic Health Records, therefore CTEC staff reviewed International Statistical 

Classification of Diseases and Related Health Problems codes, 9th edition (commonly known as 

ICD-9 codes) to develop a list of diseases and health outcomes that are possibly associated with 

environmental contaminants in the Yurok ancestral territories, page 10 of the Appendix. Please see 

Appendix pages 12-13 for the list of health outcomes and ICD-9 codes that were submitted to the 

Electronic Health Records Manager at UIHS. For ease, CTEC grouped the ICD-9 codes into five 

broad categories of health outcomes: cancer, diabetes, endocrine disorders, perinatal and 

miscellaneous.  

 

Only data from 2004 – 2011 patient medical visits were requested, since Electronic Health Records 

did not go into effect at UIHS until 2004. Only records for Yurok Tribal Members were requested in 

the dataset, which included those identified in the dataset as being enrolled in the Yurok Tribe, 

which are UIHS tribal codes: 410 and 178. There were 2,677 Indian Registrants included in these 

two tribal codes who received services at UIHS.  

 

Variables requested for Yurok Tribal Members included: 

 Unique Patient ID 

 Date of Birth 

 Date of Death 

 Gender 

 Height - most recent 

 Weight - most recent 

 Zip Code - most recent 

 Encounter Date - most recent 

 Health Condition Diagnosis Date 

 

Additional data for perinatal health outcomes: 

 Number of Births per Delivery (received if Multiple Births Diagnosis code recorded) 

 Live Birth or Not, per Delivery (received if Live Birth or Fetal Death Diagnosis code recorded) 

 

Data were received from UIHS in Excel format and cleaned (deleted outcomes not requested) for 

analysis and analyzed in both Excel and SAS. Data were requested on over 90 health conditions, 

although, to maintain privacy, data are only reported for conditions with 20 or more individuals 

diagnosed between 2004 and 2011, of which there are 23 health conditions which meet this criteria. 

For each of five broad categories of disease (cancer, diabetes, endocrine disorders, perinatal and 

miscellaneous), several adverse health conditions of interest were defined by ICD-9 codes, and the 

total number of new diagnoses of each of these conditions was calculated, by sex and for the 

population overall. Due to such a small number of people diagnosed, and to ensure privacy, an 

average rate is reported from approximate annual rates of disease diagnosis, calculated using as the 

denominator the number of individual Yurok people who visited the UIHS clinic during 2005 to 

2010. Rates by sex are not always reported, due to small numbers. The adverse health conditions 

with 20 or more individuals diagnosed at the UIHS clinic between 2004 and 2011 are reported in 

the following table: 

 



4 

 

                  Table 1: Adverse Health Conditions with 20 or more diagnoses 

 

Limitations 
 

There are various limitations in this analysis of UIHS data. First, there is no way to determine a 

causal link between the toxins in the Yurok ancestral territories and the health outcomes in this 

report since we can not determine if or when there was exposure to potential contaminants and 

toxins. Second, UIHS informed CTEC that some of the data requested may not be accurate. For 

example, death information is often not reported to the clinic, health condition diagnosis date was 

sometimes missing and data from 2004, the first year of electronic record use, seems incomplete. 

Additionally, the findings are not representative of all Yurok Tribal Members; it is representative of 

Yurok Tribal Members who are enrolled and who visited a UIHS clinic at least once since 2004. 

Thus, interpretation of these results should consider that the following groups were not included in 

the analysis: Yurok people who are not enrolled in the Tribe, Yurok enrolled members who did not 

utilize services at UIHS (and received services at another clinic or hospital), and Yurok Tribal 

Members who received services from UIHS prior to 2004. Furthermore, data are only reported for 

Disease or Condition ICD-9 Codes 

Cancer Outcomes  

Cancer - any type 141.9-239.9 

Skin Cancer - uncertain behavior 238.2 

Diabetes Related Outcomes  

Cerebrovascular Accident 436 

Cholesterol Disorders 272, 272.1, 272.2, 272.4 

Chronic Kidney Disease (any stage) 585.1-585.9 

Coronary Atherosclerosis 414, 414.0 

Diabetes Mellitus (not otherwise specified) 250, 250.0 

Diabetic Neuropathy (not otherwise specified) 357.2 

Diabetes Type 2 with Nephropathy 250.40, 250.42 

Diabetes Type 2 with Neuropathy 250.6, 250.60, 250.62 

Diabetes Type 2 Uncontrolled 250.02 

Dysmetabolic Syndrome X 277.7 

Hypertension 401, 401.1, 401.9 

Morbid Obesity 278.01 

Obesity 278 

Overweight 278.02 

Pre-Diabetes (abnormal fasting glucose) 790.21, 790.22, 790.29 

Proteinuria 791, 791.0 

Endocrine Related Outcomes  

Hypothyroidism 244, 244.8, 244.9 

Perinatal Outcomes  

High Risk Pregnancy 646.9, V23.89 

Fetal Loss/Abortion 656.4/632-634 

Multiple Pregnancy and/or Delivery Complications 640-648 or 660-669 

Fetal/Infant Anomaly 653.6, 655-656/740-759 
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conditions with 20 or more individuals diagnosed between 2004 and 2011. This is a very small 

number when determining rates; therefore some of the data may lead to unstable and inaccurate 

results. Additionally, comparison data are from national sources and was usually collected through 

surveys, instead of health records, therefore interpretation should be done with caution since surveys 

are distributed to a general sample of the population whereas medical record data is for those that 

visited the clinic and are more likely to be sick.   

 

RESULTS  
  

Demographic Characteristics 
 

The data includes 2,677 people from the Yurok Tribe, of 

which 50.7% (n=1,357) are female. Year of birth ranges 

from 1908 to 2010. Data on age is not reported, since 

mortality information is inaccurate, therefore it cannot be 

determined who is still living. Yurok Tribal Members 

included in the data reside at various zip codes, see Table 

2 for the top four areas. 

 

 

 

More than half (59.6%, 

n=1,595) of the people 

visited the clinic within the 

past year. On average, there 

are approximately 15,400 

visits per year from Yurok 

Tribal Members to UIHS 

facilities, for an average of 

six visits by a Tribal Member 

each year. The majority of 

visits were at Potawot 

(58.4%), and Smith River 

(21.3%), see Chart 1. 

 

 

 

 

Cancer Outcomes 
 

Cancer is the second leading cause of death in American Indians and Alaska Natives (AIAN).5 The 

data shows that 90 Yurok Tribal Members seen at UIHS were diagnosed with cancer since 2004, 

with an average of 14 people per year for a rate of 683.5 per 100,000 people. The United States 

Cancer Statistics invasive cancer incidence rates from 2003-2007 is 190.4 per 100,000 AIAN people 

and 484.0 per 100,000 for all races combined.6 The rate of cancer for those at UIHS compared to 

national data, may differ due to the small sample size at UIHS and racial misclassification of AIAN 

in national data, therefore further studies would need to be done to determine if there is an increased 

rate of cancer in the Yurok Tribal Members.  

 

Skin cancer was the most common type of cancer in the Yurok people, with 27 people being 

diagnosed (average = 4 per year); the rate is 196.5 per 100,000 people. The United States Cancer 

Statistics skin cancer incidence rates are calculated by excluding Basal and Squamous types of skin 

Zip Code Number Percentage 

95501 320 12.0% 

95531 522 19.5% 

95546 411 15.4% 

95548 365 13.6% 

Table 2. Top reported Zip Codes 

8.2%
1.0%

7.1%

58.4%

21.3%

4.0%

Elk Valley

Fortuna

Klamath

Potawot

Smith River

Weitchpec

Chart 1. Percent of patient visits by UIHS Facility 
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cancer. We are unable to differentiate this information from the data, therefore, there is no 

comparison data for skin cancer rates. 

 

Diabetes Related Outcomes 
 

Diabetes 
 

Statistics also show the high prevalence of diabetes in Indian Country; it is the fourth leading cause 

of death for AIANs in the United States.5 Diabetes is also approximately three times higher in 

American Indians and Alaskan Natives than in the general United States population.7 The data 

shows that 259 Yurok Tribal Members were diagnosed with diabetes since 2004 at UIHS, with an 

average of 41 people per year for a rate of 2,061.0 per 100,000 people. Data indicates that 12.8% of 

the Yurok population aged 20 years or older who visited UIHS had been diagnosed with diabetes, in 

comparison to 14.2% of AIAN aged 20 years or older who received care from IHS funded facilities.8 

 

Prediabetes is a condition in which individuals have blood glucose or A1c levels higher than normal 

but not high enough to be classified as diabetes. People with prediabetes have an increased risk of 

developing type 2 diabetes, heart disease, and stroke.8 The data shows that 205 Yurok Tribal 

Members were diagnosed as pre-diabetic since 2004, with an average of 30 people per year for a rate 

of 1,470.3 per 100,000 people. Of those Yurok Tribal Members 15 years of age and older seen at 

UIHS (n = 2,247), 9.0% were prediabetic, compared to 20% of American Indians in the United 

States aged 15 years or older had prediabetes in 2001–2004.8 Based on the available data from 

UIHS, pre-diabetes is more common in Yurok women, with an average number of 19 new cases per 

year compared to 11 new cases per year in Yurok men.  

 

Of those Yurok Tribal Members seen at UIHS with diabetes, 98 had uncontrolled type 2 diabetes. 

Complications due to diabetes are often a concern. Among those with type 2 diabetes, the most 

common complications were nephropathy/kidney disease (n=47) and neuropathy/eye disease (n=29).  

 

Heart Disease 
 

Heart disease is the leading cause of death for AIANs.5 High blood pressure and cholesterol, 

smoking, a lack of physical activity, and obesity all contribute to the development of heart disease 

and stroke. High blood pressure is also defined as hypertension, among Yurok Tribal Members, 

there are approximately 81 new cases per year of hypertension (504 cases total since 2004) with 

23.7% of adults having high blood pressure. About one out of three U.S. adults (31.3%) has high 

blood pressure.9 

 
The data shows that 39 adult Yurok Tribal Members seen at UIHS (2%) have been diagnosed with 

coronary atherosclerosis, with an average of 6 new cases per year. Atherosclerosis is a disease in 

which plaque builds up inside the arteries. This limits the flow of oxygen-rich blood to the organs 

and other parts of the body and can lead to serious problems, including heart attack, stroke, or even 

death.10  Nationally, 12% of adults are diagnosed with heart disease.11 

 

Cholesterol is a fat (also called a lipid) that is needed by the body to work properly. Cholesterol 

levels that are too high can increase the chance of getting heart disease, stroke, and other problems. 

There were 452 diagnoses of cholesterol disorders (average = 69 per year). Cholesterol disorders are 

more common in Yurok men seen at UIHS, with an average number of 37 new cases per year 

compared to 32 new cases per year in Yurok women. 
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Kidney Disorders 
 

Proteinuria, also called albuminuria or urine albumin, is a condition in which urine contains an 

abnormal amount of protein. Proteinuria is a sign of chronic kidney disease, which can result from 

diabetes, high blood pressure, and diseases that cause inflammation in the kidneys.12 There were 64 

cases of proteinuria, with an average of nine new cases per year, resulting in 2.6% of adult Yurok 

Tribal Members having a diagnosis of proteinuria. The national prevalence of proteinuria is 1.1%.13  

 

Chronic kidney disease is a condition in which the kidneys are damaged and cannot filter blood as 

well as possible. This damage can cause wastes to build up in the body and lead to other health 

problems, including cardiovascular disease, anemia, and bone disease. There were 59 cases, or 2.9% 

of those over 20 years of age with chronic kidney disease. More than 10% of people aged 20 years 

or older in the United States have chronic kidney disease.14  

 

Further studies would need to be done to determine if there is a disparity in proteinuria and chronic 

kidney disease in the Yurok Tribal Members.  

 

Obesity 
 

The data shows that 335 Yurok Tribal Members are categorized as being obese. Obesity is found to 

be more common in Yurok women, with an average number of 29 new diagnoses per year compared 

to 22 new cases per year in Yurok men. Additionally there are approximately 13 new diagnoses per 

year of morbid obesity. Approximately 17.0% of Yurok adults age 20 years and over are obese, 

compared nationally to 33.9% of adults age 20 years and over.15   

 

Stroke 
 

There were 20 Yurok Tribal Members who had stroke or cerebrovascular accident, this is 

approximately three people having a stroke each year (about 1% of adults). Approximately 2.6% of 

adults in the U.S. have had stroke.16 

 

Endocrine Related Outcomes 
 

Thyroid Disorders 
 

Hypothyroidism is a condition in which the thyroid does not make enough thyroid hormone which 

controls the metabolism. It is most common in women and those over the age of 50 years. 

Between 2004 and 2011, 82 Yurok people were diagnosed with hypothyroidism, which is 

approximately 3.1% of the Yurok population that utilize UIHS clinics. As typical in the general U.S. 

population, hypothyroidism is more common in Yurok women, with an average number of nine new 

cases per year compared to three new cases per year in Yurok men. The National Health and 

Nutrition Examination Survey (NHANES 1999-2002) reported hypothyroidism (defined as TSH 

levels >4.5 mIU/L) in 3.7% of the U.S. population.  

 

Perinatal Outcomes 
 

Perinatal refers to the period immediately before and after birth. There were 289 pregnancies from 

244 Yurok women seen at UIHS with 27 of the pregnancies resulting in spontaneous abortion or 

fetal loss (average = 4 per year), for a rate of 78.9 per 1,000 pregnancies or 9.3% of pregnancies. In 

addition, 24 (average = 4 per year, 8.3%) of the pregnancies resulted in a fetal malformation or 

infant anomaly. There is no national data available for comparison, thus more information would 

need to be gathered to determine if there is a disparity in perinatal outcomes. 
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DISCUSSION 
 

As previously mentioned, there are various limitations in this analysis of UIHS data. First, there is 

no way to determine a causal link between the toxins in the Klamath River and coastal areas and the 

health outcomes in this report. Additionally, the findings are only representative of Yurok Tribal 

Members who are enrolled and who visited a UIHS clinic at least once since 2004. Data are  

reported for conditions with 20 or more individuals diagnosed between 2004 and 2011 which is a 

very small number when determining rates; therefore some of the data may lead to unstable and 

inaccurate results. Additionally, comparison data are from national sources and was usually 

collected through surveys, instead of health records, therefore interpretation should be done with 

caution since surveys are distributed to a general sample of the population whereas medical record 

data is for those that visited the clinic and are more likely to be sick.   

 

The results of the analysis show that Yurok Tribal Members may have higher rates of cancer and 

proteinuria than are seen nationally, therefore these may be areas for further research. The rate of 

cancer in Yurok Tribal Members who visited UIHS is 683.5 per 100,000 people, in comparison to 

190.4 per 100,000 American Indian/Alaska Native (AIAN) people nationally and 484.0 per 100,000 

for all races combined.6 There prevalence of proteinuria is 2.6% of adult Yurok Tribal Members 

compared to the national prevalence of proteinuria of 1.1%.13 proteinuria is a sign of chronic kidney 

disease, although the rate of chronic kidney disease among Yurok Tribal Members at UIHS was 

determined to be lower than the national average. The diabetes and endocrine related health outcome 

analyses reported lower or comparable results to national data. 

 

Recommendations 
 

While we are unable to make any deterministic or epidemiological links between known 

contaminants in the Klamath Basin aquatic subsistence species and the health outcomes of the 

Yurok Tribal Members, this report will assist YTEP and the Yurok Tribal Council in identifying 

future directions for studies that aim to examine potential links between adverse health outcomes 

and environmental contaminants. Potential increases in adverse health conditions were determined 

for rates of cancer and proteinuria, and further research needs to be in perinatal outcomes since there 

is no comparison data available. Further studies should be performed to determine if there are 

actually disparities in these conditions and if it is due to environmental exposures.  
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