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ABSTRACT 

The purpose of this study was to compare the relationship between blood glucose, 

blood pressure, weight, and participation in a 12 week low impact yoga/health education 

class by Yaquis (N = 11) with non-insulin dependent diabetes mellitus. The Neuman 

Systems Model was the conceptual framework for this study. The data analysis addressed 

the difference in each of the measures before and after the yoga/health education class 

intervention. These measures included glycosylated hemoglobin, mean one week finger 

stick blood glucose levels, mean arterial pressure, and weight of the participants 

completing the prescribed course. Results revealed a statistically significant drop in mean 

one week finger stick blood glucose levels. No significant change was found in measures 

of glycosylated hemoglobin, mean arterial pressure, or weight. 

Prevalence of diabetes in the Yaqui population is high, requiring maximum use of 

Yaqui Health Department resources. This study provides a background for decisions on 

allocation of Yaqui Health funds. 
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CHAPTER 1 

INTRODUCTION 

From 1991 to 1993 diabetes mellitus was the fourth leading cause of death for Native 

Americans of all ages. The age-adjusted diabetes mellitus death rate for Native Americans 

in 1991-1993 was 31. 7 per 100,000, 2. 7 times the United States All Races rate of 11.9 per 

100,000 in 1992. This translates to a mortality rate from diabetes among Native 

Americans 166 percent greater than that of the rest of the population (United States 

Department of Health and Human Services/Indian Health Service [USDHHS/IHS], 1996). 

In 1996 diabetes was the fourth leading cause of death among Native Americans in 

Arizona (Arizona Department of Health Services [ADHS],1996). Native Americans in 

Arizona are 298 percent more likely to die from diabetes relative to all Arizona residents 

(ADHS Data Book, 1996). 

While no vital statistics were available for the Yaqui population, personal interviews 

with members of the Yaqui Health Department indicated a major concern regarding their 

perception of a growing incidence and prevalence of diabetes in the tribe. Numerous 

studies have concluded that exercise plays a beneficial role in health, particularly for 

people with diabetes. Tribal leaders hope that participation in an ongoing yoga program, 

coupled with diabetic education, will improve the long term control of diabetes. This 

study compared physiologic measures in Yaqui adults with Type II diabetes before and 

after participation in a low impact yoga/fitness and health education class. 

Background 

The background for this study includes information on the different types of diabetes, 
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diabetes and ethnicity, diabetes and Native Americans, and the benefits of exercise. 

Also included is a discussion on yoga, Yaqui culture and health, and a brief history of the 

Yaqui people. 

Types of Diabetes 

Currently the various forms of diabetes are divided into three groups--diabetes 

mellitus, gestational diabetes, and early or asymptomatic states of altered carbohydrate 

metabolism. Diabetes mellitus is defined as a symptomatic or asymptomatic state of 

altered carbohydrate metabolism characterized by two or more fasting plasma glucose 

levels greater than 140mg/dL (7.8 mmol/L) or two or more values after the 1/2 hour value 

on the glucose tolerance test greater than 200 mg/dL (11 mmol/L). Diabetes mellitus is 

classified into three groups: Type I, Type II, and "other" (Fajans, 1995). 

Type I Diabetes. Insulin-dependent diabetes mellitus (IDDM) is the insulinopenic state 

of the disease usually seen in young people, but it can occur at any age. People with this 

syndrome are dependent on exogenous insulin for life and become ketotic when insulin is 

removed. Ketosis is a serious and critical state in diabetes. The inability to transport 

glucose into the cells and to metabolize cellular glucose causes the body to bum fats 

(lipids) for energy. Stored lipids are converted into ketone derivatives. Consequently, 

large amounts of ketones are found in the blood and excreted in the urine. High ketone 

levels lead to metabolic acidosis which leads to depression of the central nervous system, 

coma, and death if unattended. The cause of death in persons with diabetes is often from 

metabolic acidosis that led to a comatose state (Guyton, 1986). 

Most individuals with Type I Diabetes have the classic symptoms of diabetes, which 
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include excessive diuresis (polyuria), polydipsia (increased thirst), polyphagia 

(increased hunger), and fatigue. Early in their disease they may also exhibit islet cell 

antibodies. This disease was formerly called juvenile diabetes mellitus, juvenile onset 

diabetes, ketosis-prone diabetes, and unstable or brittle diabetes. This disease form 

accounts for about 10% of the diabetic population in the United States of America 

(American Diabetes Association [ADA], 1996). 

Type II Diabetes. Non-insulin-dependent diabetes mellitus (NIDDM), also called Type 

II Diabetes, occurs predominantly in adults, especially in persons older than 30 

years of age, but may occur at any age. The disease was formerly called adult onset or 

maturity onset diabetes. This form of diabetes, however, can occur in children and is 

probably more common in them than previously thought. As the incidence of obesity in 

children increases, there may be more Type II diabetes occurring in children. One form of 

this disease in children, given the name maturity onset diabetes of the young (MODY), 

occurs in specific families (ADA, 1996). 

Type II diabetes mellitus has two group divisions--nonobese and obese. Members of 

the obese group account for 60% to 65% of all individuals with diabetes and about 85% 

of all adults with the disease. NIDDM is a genetic disease, with the gene or genes 

prevalent in all societies, but the disease becomes manifest primarily as societies 

industrialize (i.e., as calorie intake increases and calorie expenditure decreases). Type II 

diabetes is the form of the disease most commonly found in Native American populations 

(ADA, 1996). 

Other Diabetes. Other types of diabetes mellitus are described as from pancreatic 
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causes, hormonal causes, drug-induced causes, and receptor-site abnormalities (Fajans, 

1995). This category also includes gestational diabetes mellitus (GDM). Women with 

GDM have a greater risk of developing diabetes in the future compared with those women 

who have normal glucose tolerance during pregnancy (Henry & Beischer, 1991 ). 

Steinhart, Sugarman, and Connell ( 1997) concluded that a high portion (70%) of Navajo 

women with a history of GDM progressed to NIDDM in an 11 year follow-up of 111 

women with GDM deliveries. It has been shown that GDM among Zuni Indians is 

associated with an increased risk of diabetes. Benjamin, Winters, Mayfield, and Gohdes 

(1993) found that 30% of 116 Zuni Indian woman diagnosed with GDM had developed 

diabetes after a 4.8 year follow-up as compared to 6% in a control group with a 5.5 year 

follow-up. Benjamin et al. concluded that glucose tolerance after GDM may deteriorate at 

a greater rate in Native Americans than other populations. 

Diabetes and Ethnicity 

The prevalence of diabetes in the United States is higher among many ethnic minorities, 

especially African-Americans, Hispanic-Americans, and Native-American groups, than 

among the white majority (ADA, 1993). Native American groups exhibit the highest 

prevalence rates, with the Pima of Arizona experiencing the highest rate of 50% among 

adults over the age of 35 (Scherler, 1988). The vital statistics from Arizona, Pima County, 

and Indian Health Services (IHS) point to a high risk of the Native American population, 

both locally and nationally, for developing and dying from diabetes. Popular press has 

brought the plight of Native Americans to the attention of the general public. The 1998 

reported rate of diabetes was fifty percent for Pima Indians over 35 years old on the 
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reservation. This is eight times the national average and the highest rate in medical history 

(Gladwell, 1998). 

High prevalence rates are often also accompanied by a higher incidence of 

complications (Raymond & D'Eramo-Melkus, 1993) such as cardiovascular disease, 

peripheral vascular disease, nephropathy, neuropathy, autonomic neuropathy, 

hypertension, and retinopathy. High diabetes prevalence rates are also associated with 

higher morbidity and mortality rates (ADA, 1991; Herman & Tentsch, 1985). 

Native Americans Health Statistics 

In a computer based literature search and in discussions with members of the Yaqui 

Health Department, there were no vital statistics available for the Yaqui population 

specifically; therefore vital statistics of Pima County for 1994 (Strich, 1994) and of 

USDHHS/IHS (1995) were analyzed to gain an understanding of the Yaqui diabetic 

population. Pima County Health Department epidemiologist, Barbara Johnson, cites the 

1994 Pima County vital statistics as the latest catagorized by age groups (personal 

communication, July 8, 1998). These 1994 county statistics on age groups are identical to 

those of the 1995 IHS vital statistics, therefore these two sources were used to compare 

Pima County to IHS data. 

There are IHS statistics available on other Native Americans, but not on Yaquis 

(ADHS, 1996 Data Book). According to the late Jack Ramirez, Associate Director of 

Managed Care Services Pascua Yaqui Health Department, IHS does not readily share vital 

statistics concerning individual tribes, though tribes are required to send copies of their 

data bases to IHS on a periodic basis (personal communication, October 15, 1997). No 
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analysis of the Yaqui Health Department data base had been done with regard to 

demographics and vital statistics concerning diabetes (J. Ramirez, personal 

communication, October 15, 1997). Noemi Olivo of the Center for Native American 

Health at the University of Arizona Prevention Center reported that it is a goal of several 

tribes in the region, including Yaqui, Navajo, and Apache to establish their own 

independent patient data bases to analyze and evaluate health problems, including diabetes, 

for individuals and groups within their population (personal communication, November 6, 

1997). 

According to the IHS data the life expectancy ofNative Americans is 73.5 years. In 

Pima County life expectancy is categorized by sex and ethnicity. For Indian females the 

life expectancy 63.7 years; for Indian males, 55.4 years. There is a major difference 

between the life expectancy oflndians in Pima County and Native Americans as a whole; 

with Indians in Pima County having a much lower life expectancy. 

The leading causes of death for adults in Pima County and those included in the IHS 

data are similar in some categories but different in others. Each cause of death is divided 

by age group as follows: ages 25 to 44; 45 to 64; and 65 and over (Strich, 1997; 

USDHHS/IHS, 1996). 

As can be seen by Appendices A and B, excluding alcoholism and associated motor 

vehicle accidents (MV As), most causes of death show similar rates between the two 

populations, except for diabetes. While the death rate from diabetes in Pima County in the 

age group 45 to 64 is 20 as per data, in the IHS data it is 70 per 100,000. Furthermore, 

for the 65 and over age group the death rate from diabetes in the IHS data is 300 per 
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100,000, while in Pima County it is 84. In 1996 diabetes was the fourth leading cause of 

death among Arizona's Native Americans. The age adjusted mortality rates from diabetes 

among Native Americans were 5. 7 times higher than the rate for non-Hispanic whites and 

2.3 times as high as the diabetes death rates of Blacks and Hispanics (ADHS, 1996). This 

is a major difference, which shows the Native American population's high risk for 

developing and dying from diabetes. 

Benefits of Exercise 

Because the etiology of type II diabetes seems related to obesity, interventions to 

counter the rising incidence includes exercise. According to the American College of 

Sports Medicine (ACSM), "The benefits of physical activity are well established and 

emerging studies continue to support the role for habitual exercise in maintaining overall 

health and well being" (ACSM, 1995, p.4). Epidemiological and laboratory studies have 

shown that a regular exercise program protects against the development and progression 

of chronic diseases and contributes to a healthy lifestyle (ACSM, 1995). 

According to Mason, et al. ( 1991) recent studies in the field of diabetes show that 

exercise decreases blood glucose levels, increases insulin sensitivity, and may be 

instrumental in limiting the onset of non-insulin-dependent diabetes mellitus. Insulin 

sensitivity continues only as long as exercise continues, but rapidly decreases when 

exercise is discontinued (Wallberg-Henriksson, 1994). It is important that an individual 

with NIDDM select a form of exercise to continue throughout life. 

Benefits of regular physical activity include improved cardiorespiratory function by 

increasing maximal oxygen uptake, and lowering heart rate, and blood pressure. Regular 

16 



exercise results in a reduction of coronary artery disease risk factors by modestly reducing 

resting blood pressure, increasing serum high density lipid (HDL) protein cholesterol and 

decreasing serum triglycerides, reducing body fat, and reducing insulin needs. Exercise 

also decreases morbidity and mortality by increasing the overall fitness level. Studies have 

shown that exercise decreases anxiety and depression, enhances a sense of well-being, and 

improves performance and enjoyment of work and recreational activities (ACSM, 1995). 

A major concern for people with NIDDM is insulin resistance at the receptor site level 

and decreased insulin production by the pancreas. Many people with NIDDM are 

hyperinsulinemic and obese. Excessive weight, a high body fat composition, and lack of 

exercise can promote insulin resistance. As weight increases, fat cells increase in size 

and lose their ability to bind insulin to the receptor sites, thus leading to insulin resistance. 

As weight and body fat are reduced there is an improvement in the number and affinity of 

cell insulin receptor sites, which results in better utilization of blood glucose by the body. 

Exercise can be an effective adjunct to weight loss and weight control regimens. Exercise 

seems to be effective in promoting long-term weight loss and has consistently been one of 

the strongest predictors of long-term weight control (Wing, 1989). 

Any form of therapy that lessens insulin resistance and assists in weight loss has 

potential benefit, and the prevention of the long term complications of diabetes is a highly 

desirable goal. A specific type of exercise used by the Y aquis in their program reported in 

this thesis was yoga. 

Yoga as Exercise 

Best known in the West as a form of gentle exercise consisting of body postures and 
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breathing techniques, yoga is in fact a complete system of mental and physical training, 

originally developed as preparation for spiritual development. In the West it is valued 

more for its physical than spiritual benefits, such as its ability to increase suppleness and 

vitality, and to relieve stress. The word yoga is Sanskrit for union. Yoga originated over 

4,000 years ago in India, where it was traditionally practiced by Hindu ascetics, or yogis. 

Yoga was introduced to the West in the 19th century, when scholars translated ancient 

Hindu religious texts. Initially it attracted few followers in the U.S., but has grown 

enormously in popularity since the 1960s, along with many other eastern disciplines 

promoting well being. By 1996, 500,000 people in the United Kingdom alone were 

practicing yoga (Woodham & Peters, 1997). It is part of some American health care 

programs, such as the Ornish (1990) regime for reversing heart disease. 

While there are many different types of yoga, the most popular form in the West, and 

the form used for this study, is Hatha yoga. Hatha, as translated from Sanskrit, means sun 

and moon. The sun and moon can be thought to represent various duality and cycles of 

life such as day and night, male and female, light and dark, breathing in and breathing 

out, etc. These dualities and cycles reflect a balance of mind and body achieved through a 

collection of breathing and stretching exercises. These stretches are performed slowly 

and gently, with grace and control, as a type of meditation rather than a form of 

calisthenics. These exercises require no special equipment other than a mat or a carpeted 

floor and some comfortable clothing. The point of the stretching is not to see how far an 

individual can stretch, but to stretch as far as feels comfortable. Common sense is 

emphasized (Ornish, 1990; Woodham & Peters, 1997). 
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Low-impact yoga, as a form of physical exercise, lowers blood glucose levels by 

utilizing glucose as an energy source during and after exercising. Exercise plays a major 

role in decreasing cardiovascular disease by delaying or stopping damage to large blood 

vessels. The risk of dying from cardiovascular disease is two to four times greater among 

those who have diabetes than among those who do not (National Center for Health 

Statistics [NCHS], 1993). This is especially true of Native Americans in general and the 

Yaquis in particular, who are witnessing a perceived rise in cardiovascular disease and 

other complications of diabetes. Therefore, initiating a low-impact yoga exercise program 

into the daily regimen of life is an opportunity for the Yaquis to counteract the increased 

risk of cardiovascular disease and influence better diabetes management. 

Diabetes Education 

Diabetes was one of the earliest topics in health education. Before the discovery of 

insulin, 75 years ago, individuals with diabetes required knowledge about dietary 

regimens to calculate exchanges and weigh their food. Because of treatment complexity 

and chronicity, diabetes has become a model for developing programs to teach clients 

disease self-management. Current scientific data indicate that if an individual can maintain 

good control over diabetes, long term complications can be avoided or at least 

delayed (Diabetes Control and Complications Trial Research Group [DCCT], 1993). 

Part of good control can be attributed to rapid advances in technology but control is 

most influenced by the actions of the individual patient. In a meta-analysis by Brown 

(1992), diabetic education appeared more effective in young patients, but education had a 

significant effect on patient outcomes if clients were convinced to practice what they 
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learned. Brown ( 1992) concluded medical treatment, combined with education that 

included the clients' acquisition of positive attitudes toward health, led to behavior change. 

In the case of the Yaquis, the Program Developer/Health Educator for the Yaqui 

Health Department described the existing philosophy for the program, in which patients 

have a responsibility and active role in the treatment of diabetes and in the prevention of 

its complications. To achieve this goal, patients should be empowered to make decisions 

regarding self-management. The patients should believe they can make the correct 

decisions to control the diabetes, and believe they control the diabetes and the diabetes 

does not control them. To accomplish this, patient education is the essential aspect of the 

program (M. Kennedy, personal communication, January 14, 1998). 

Yaqui History, Culture, and Health 

History. Y aquis occupied the lower portion of the Yaqui River in southern Sonora, 

Mexico. The first encounter between Yaquis and Europeans occurred in 1533, October 

5th as the slave raiding Diego de Guzman expedition reached the Yaqui River. The 

expedition was forced to retreat before an armed attack of Yaquis. Yaqui-white relations 

have been turbulent and almost continuous from then through the early 1900s (Spicer, 

1940). Major Yaqui uprisings occurred in 1764, 1825, 1832, 1840. 1867, 1887, 1901, 

and 1926. 

The Yaquis in Arizona trace back their origins to Jose Maria Leyva ("Cajeme"). The 

Yaqui nickname means does not drink. He disciplined himself by drinking water just 

once a day. In the 1870s he was war chief of the town of Torim and by 1880 he was war 

chief of all eight Yaqui towns. After encountering the Jesuits during the 1600s, the 
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Y aquis were moved from their scattered rancherias into eight settlements: Bele~ 

Huirivus, Rahu~ Pot~ Vic~ Torim, Bacu~ and Cocorit. Cajeme united all the 

Yaquis under him and kept the Mexican army, under the Diaz regime, at bay until 1887. 

At this time the Mexicans fielded a large enough force to defeat him. With the capture 

and execution ofCajeme that same year, the Yaqui army was dispersed and many Yaquis 

deported to work the haciendas of Sonora. Others escaped into the Bacatete Mountains 

north of the Yaqui River, from which they engaged in sporadic raids and revolts (Spicer, 

1940). 

Encroachment of Yaqui lands continued, however, and there was another uprising in 

1895. In retaliation Diaz started a campaign of Yaqui extermination. Yaquis working 

their fields were shot on sight, and others rounded up and shipped as slave laborers to the 

Yucatan plantations. During this time and in the early 1900s, most of the Yaquis entered 

the United States, which afforded some type of security. 

The movement of Yaqui families into Arizona continued at a steady rate from 1900 to 

about 1912. Actually, many of those who entered after 1900 had never been in Yaqui 

country but were the children of those who had left and taken residence in various parts of 

Sonora during the Cajeme revolts (Spicer 1940). Many had lived among the Mexicans, 

renouncing Yaqui customs for fear of execution or deportation. 

There were Yaqui settlements in Nogales in 1901 and Phoenix in 1904. In 1921 the 

village of Old Pascua was established as a distinct unit, though Yaquis settled in the 

vicinity of Tucson in 1904 or 1905. In 1909 Yaquis from around the Tucson area held 

their first Easter ceremonies, since the fears of persecution had somewhat abated. In 1919 
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an event occurred which brought the Yaquis of north Tucson together and brought about 

the establishment of Pascua. In 1917 a group ofYaquis, eight men and one child 

(reported in the Arizona Daily Star, February 17, 1917, according to Spicer, 1940) formed 

an armed expedition to Mexico in the belief that the fighting then going on was an uprising 

of Y aquis against the Mexican government. Starting from Tucson, this band headed to 

the border but a detachment of US cavalry, a Negro unit from Ft. Huachuca [probably a 

unit from the Tenth Cavalry], intercepted them just before the band crossed over (Spicer, 

1940). The Yaqui band was brought back to Tucson and charged, in federal court, with 

violating the neutrality of the United States by attempting to transport guns into Mexico. 

Prior to the trial a Mayo Indian man named Juan "Pistola" Munoz secured the release of 

the prisoners by pleading before the judge and bringing the men's families to court. He 

tried to explain to the whites of Tucson why the men had attempted to enter Mexico. 

According to Spicer ( 1940), in 1921 Pistola, along with Kirk Moore, a banker named 

John Metz, and a real estate broker named Franklin conceived of a Yaqui village that 

would be the center of a Yaqui Nation in Arizona. In northwest Tucson, a forty acre plot 

was sold in lots to the supporters of Pistola, who now claimed himself as the leader of the 

Yaquis in Tucson, though not all Yaquis accepted him as so. Many Yaquis were already 

settled on this land as squatters. The village was called Pascua because, it is said, the idea 

was conceived on Easter Sunday 1921. Spicer (1940) claims that in the year of Pistola's 

death, 1922, there where 200 Y aquis in Pascua, with more moving in. In 1920 it was 

estimated that more than 2000 Y aquis lived in the Tucson, Phoenix, and Yuma areas. 

In 1952 the City of Tucson annexed the village of Pascua. In 1964, with support from 
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Morris Udall, the U.S. Congress granted 202 acres of federal land southwest of Tucson to 

the Yaquis. This was the first parcel of land for what would become the Pascua Yaqui 

Reservation. In 1982 President Reagan approved a 570 acre parcel of federal land to the 

tribe, expanding the Pascua Yaqui Reservation to almost 1000 acres. In 1978 President 

Carter signed into law a bill making the Yaquis an official American Indian tribe (Arizona 

Department of Commerce Community Profile: Pascua Yaqui Indian Reservation, 1996). 

Yaqui Culture and Health. Dolores Flores, Herbal Consultant and Medical Social 

worker for Yaqui Health Department (personal communication, February 7, 1997), related 

parts of the Yaqui healing process. This centers on looking for signs in the world around 

one. An individual must know how to look at the clouds, the beings that can heal; how to 

listen to the wind, and how to understand signs from animal spirit guides, such as Hawk 

and Deer. Guides communicate with and help people in need. A person must know how 

to read these signs, to talk to desert, and listen to it speak. As an example, Ms. Flores said 

when she sees a snake in the desert she greets it and explains she means it no harm. It 

remains staring at her or will go away and then she resumes her journey. 

Ms. Flores explained the Y aquis belief that an individual has diabetes because that 

person has been bad and made someone angry. Someone who is angry at a person makes 

the person ill. They get the person sick spiritually. Ms. Flores states she explains to the 

client that as we age, body organs don't work as well and trying the white man's medicine 

could help. Ms. Flores reported that some try it for awhile, then stop because they don't 

really believe it will help. Ms. Flores then tries to suggest some herbal medicine she 

knows will sometimes help. She said that for Yaquis the white man's medicine takes all 
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the fun out of life by prohibiting eating or doing what one enjoys. 

Ms. Flores feels the women will listen more than men [there was only one Yaqui man 

in the yoga class]. She states some men are concerned the pills would react unfavorably 

with alcohol, and stop taking them. According to Ms. Flores the men like to drink, and 

it's a real problem, since once they taste alcohol they like it and they keep drinking. Ms. 

Flores has found men lying in the desert in front of the Yaqui Health Department building, 

bleeding to death from alcohol. She has watched them die. 

Ms. Flores explained that a patient returning from the hospital after a surgery or some 

procedure has people (elders) who help complete healing (spiritually). They smudge the 

body and house with smoke from different plants. The elders say this clears bad feelings 

and thoughts, bad spirits and energy. Ms. Flores claims Yaquis, for the most part, don't 

like hospitals or the Anglo doctors, as Anglo doctors scold elders for not following orders. 

This is very upsetting and disrespectful to the elder, many of whom believe that the Anglo 

doctor will get theirs in return someday. 

Ms. Flores then discussed a type of healer who claims to do heatings while out of the 

body, taking the patient with them. The patient later reports seeing their physical body 

lying on the floor with the healer working over him. The Y aquis believe there is an energy 

field around the body, and refer to this energy as the silk body. This woman works on the 

silk body to help heal the body and spirit. 

Ms. Flores knows a young boy of about twelve, afraid to go out at night because he 

said every time he went out owls and hawks would follow him. He was afraid they would 

steal his soul. Ms. Flores explained that someone who didn't like him sent the spirit of 
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hawk and owl, and ifhe didn't seek help his spirit would be stolen, and he would wander 

the world like the crazy people seen in the desert, without a mind or direction. She told 

him he had to believe that she and other healers could assist him. Spirit of hawk or owl 

can be used for good or bad. He agreed to the help. Ms. Flores said he was aided and 

now hawk is his spirit guide and helps him. He is doing fine and has a good life. 

Along with the traditional use of healing herbs and prayer, the Yaqui culture applies a 

holistic approach to wellness. Mind, body, and spirit are all interconnected and must each 

be addressed in the healing process. Yoga fits well into this holistic perspective by 

addressing the mind-body connection. Peace, equilibrium, and well being are achieved by 

the ultimate rebalancing of opposite forces. 

Of primary concern to the Yaqui Health Department's is its ability to deal with the 

growing number of cases involving diabetic complications such as cardiovascular disease, 

renal failure, and amputations. According to Reubin Howard Executive Director of 

Planned Care Pascua Yaqui Health Department, the total number of Y aquis enrolled with 

the tribe is approximately 12,000 (personal communication, January 14, 1997). Though no 

specific figures were available as to the number of diabetics in the Yaqui population, tribal 

leaders expressed concern over the increasing long term financial drain on the tribal 

economy by complications of diabetes The focus of this study, in addition to the effects of 

exercise, is the long term control of blood glucose levels, resulting in a decrease of 

diabetic complications and improved quality of life. 

Statement of Problem 

In the United States, the high incidence and prevalence ofNIDDM with the resultant 
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complications of cardiovascular disease, renal failure, and amputations has reached 

epidemic proportions in the Native American population, including the Yaquis. The 

treatment of diabetic patients taxes the Yaqui Health Department to the limit. 
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Numerous studies reported in the health literature show the beneficial effects of 

exercise on patients with NIDDM. An exercise program might result in improved control 

ofNIDDM, with a decrease in long term complications. Yoga is one form of exercise that 

shows beneficial effects in stress reduction (Benson, 1984; Chesney, Agras, & Benson, 

1987). At the time ofthis study, however, there were no reported studies on the effects of 

low-impact yoga fitness training on the diabetic population. 

Numerous studies also point to the positive effects of diabetes education on disease 

management. However, there are no reported studies on the combined effect of yoga and 

diabetes education in relation to blood glucose levels. 

Statement of Purpose 

The purpose ofthis study was to determine the differences in glycosylated hemoglobin 

(HbA 1 c) levels, one week mean finger stick blood glucose levels (FSG ), mean arterial 

pressure (MAP), and weight in adult Type II diabetic patients before and after 

participation in a twelve week low-impact yoga fitness/health education class. 

Research Question 

There were four research questions for this study: After a twelve week low-impact 

yoga/fitness and health education class for Yaqui adults with Type II diabetes ( 1) What is 

the difference in HbAlc levels? (2) What is the difference in mean one week FSG levels? 

(3) What is the difference in MAP? ( 4) What is the difference in weight? 



Definition of Terms 

Glycosylated Hemoglobin (HbAlc): A blood test that determines the average blood 

glucose level over a three month period. During the 120-day life-span of erythrocytes, the 

hemoglobin within each red blood cell binds to available blood glucose by a process called 

glycosylation. In non-diabetic individuals 4% to 7% of hemoglobin is normally 

glycosylated. Increased levels of circulating glucose cause an increase in glycosylation. 

Because this process is irreversible, a sample of blood provides information on the average 

level of blood glucose over 3 to 4 months. This test is unaffected by many factors, such as 

exercise, stress, and medications, that could normally interfere with a glucose test result. 

The test outcomes are not influenced by changes in patient compliance or usual habits on 

the day a fasting blood glucose sample is drawn, which usually results in a better blood 

glucose level than the person usually has. 

Operational Definition: Level recorded for HbAlc, in percent of total hemoglobin, on 

each participant's El Rio Health Center Client Report. A blood draw was taken by El Rio 

Clinic staff prior to the first class and again within a week of the last class (Appendix C ). 

Finger stick glucose (FSG) level: A measure of the glucose level in capillary blood taken 

from the finger. 

Operational Definition: A finger stick test performed by the patient twice on a daily 

basis, once upon rising in the morning and once again before bedtime. On the days of the 

yoga/health education class a finger stick test was also performed before and after class 

for a total of four times on those particular days. The results were stored in memory in 

each participant's Lifescan One Touch Profile glucometer. Finger stick glucose (FSG) is 
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measured in milligrams per decaliter (mg/dL). Participants continued to record their FSG 

levels at least one week after the cessation of the class. 

Mean Arterial Pressure (MAP): Two components of blood pressure were measured in this 

study, systolic and diastolic. The systolic blood pressure represents the ventricular volume 

ejection and the response of the atrial system to that ejection. The diastolic value indicates 

ventricular resting state of the arterial system. The (MAP) is the mean value under the 

blood curve and equals 2/3 diastolic pressure plus 1/3 systolic pressures. 

Operational Definition: El Rio Clinic staff recorded blood pressure in the participant's 

El Rio Health Center Client Report (Appendix C). Pascua Yaqui Health Department staff 

also recorded blood pressure on the participant's PCC Ambulatory Encounter Record 

(Appendix D). These pressures were recorded within one week prior to the start of the 

yoga/health education class and again within one week after the last class. Blood pressure 

is measured in millimeters of mercury. Recorded blood pressure was converted to MAP 

values as per formula. 

Weight: Measure of participant's body mass at a given time, expressed in units of pounds 

or kilograms. 

Operational Definition: Individual weights, in pounds, recorded by Pascua Yaqui 

Health Department staff on the participant' s Pascua PCC Ambulatory Encounter Record 

(Appendix D). Weights were also recorded by El Rio Clinic staff on the participant's El 

Rio Health Center Client Report (Appendix C). These weights were measured and 

recorded within one week prior to the start of the class and again within one week after 

the last class. 
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Yaqui Adults: Men and women 18 years of age and older enrolled in the Diabetes Fitness 

Class (Appendix E) offered by the Pascua Yaqui Health Department from January 12th to 

April 8th, 1998. 

Type II Diabetes: Non-insulin dependent diabetes mellitus (NIDDM). 

Significance of Study 

The study results indicate the level of benefit to the Yaqui population from improved 

diabetes management through exercise and education. The Executive Director of Planned 

Care of the Pascua Yaqui Health Department and his staff reviewed the results of this 

study. Based on the study results, and if community response to the program is deemed 

appropriate, additional funds to continue and expand the exercise program are anticipated. 

The results of the DCCT, which was brought to a close in 1993, gives resounding 

evidence to the value of the diabetic patient maintaining blood glucose within the normal 

physiological range. The DCCT (1993) study implies that both acute and chronic 

complications can be prevented, or at least delayed, if an individual maintains good control 

of diabetes. Community members who learn the program's value may make the yoga 

exercises part of their daily lives to improve their quality of life. 

Diabetes is a major priority for Yaqui health care planning. This study provided 

information on the effects of a health promotion program, introduced in the form of 

exercise and education. The number of cases involving complications from uncontrolled 

diabetes has the potential to decrease with time when appropriate interventions are 

initiated and maintained. 
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Summary 

Chapter 1 included a review of the background for this study, the statement of the 

problem, purpose, the research question, and significance of the study. The high incidence 

of diabetes in Native Americans has negative health effects. Numerous studies 

demonstrate the positive effects of exercise and education for diabetic patients. It is 

possible that through regular exercise and diabetes health education that such 

complications as cardiovascular disease, renal failure, retinopathy, peripheral vascular 

disease, and neuropathy can be delayed or averted. The purpose of this study was to 

determine differences in blood glucose and weight before and after a 12 week low-impact 

yoga and health education class as means of improved diabetes management. 
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CHAPTER2 

CONCEPTUAL FRAMEWORK AND REVIEW OF LITERATURE 

Chapter 2 includes the conceptual framework for this study and a review of literature 

on research relating blood glucose levels to exercise and benefits of diabetic education in 

disease management. 

Conceptual Framework 

The conceptual framework for this study was based on the Neuman Systems Model. 

The Neuman Systems Model 

Neuman has presented a comprehensive and systematic approach for organizing 

nursing phenomena that is based on tested scientific findings from multiple disciplines. 

The Neuman Model has wide applications in nursing and probably will continue to 

develop well into the 21st century as more research is done. The Neuman Model 

continues to develop with new applications being found. It is now being used as a guide 

by health professionals around the world, including those outside the nursing field 

(Neuman, 1995). 

The model focuses on relationships between clients and environment (Appendix F). 

Guidelines for practice were in the first edition of the Neuman Model (1982), including 

clinical applications to community and public health nursing, nursing centers, family 

therapy, medical/surgical nursing, and rehabilitation. In providing guidelines for nursing 

administration, the third edition of Neuman's (1995) book contained model applications to 

health care organizations, health care administration, and case management. Because of 

the model's high level of abstraction, it is generalizable and applicable to various clinical 
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situations if practitioners operationalize terms for their specific settings. 

Theoretical Basis of the Model 

The Neuman Model basis is a blend of general systems theories as proposed by Klir 

(1972), Bertalanffy (1968), Miller (1965), Lazlo (1972), and Grey, Rizzo, & Duhl 

(1969). Teilhard deChardin's views of the wholeness of life, and Marxist philosophy of 

the whole is greater than the sum of the parts (Cornu, 1957) are also reflected in her 

thinking. There is also a focus on perception of both nurse and client, from Pearls's 

(1973) work in Gestalt psychology. 

The interrelatedness of all Neuman System Model elements points to the influence of 

Caplan's (1964) work on the typology of prevention interventions. The two major 

components of the Neuman Model are stress and the reaction to stress, showing the 

influence of Se lye's ( 1950) work on stress and adaption. Also incorporated are Putt's 

(1972) notions of entropy and negentropy (Lancaster, 1996). 

Components of the Model 

After reading Neuman's (1995b) autobiography one could conclude that, though 

influenced by the authors cited above, Neuman based her model on her own basic holistic 

philosophy of caring and her many diverse observations in a long history of clinical and 

teaching experiences. Terms used in the Neuman Model are listed in Appendix G. 

Nursing's metaparadigm ( environment, person, health, and nursing) is defined as an 

open system that interacts with the environment. The client can be conceptualized as an 

individual, family, or entire community. The client is depicted at the center of the system 

and is a composite of physiological, psychological, sociocultural, developmental, and 
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spiritual variables (Stittich, Flores, & Nuttall, 1995). Around this center is a series of 

concentric circles that includes lines of resistance, and flexible and normal lines of defense. 

The environment is defined as all the internal and external factors that influence the 

client or client system. All forces external to the client system, such as interpersonal and 

extrapersonal stressors, make up the external environment. The internal environment 

consists of those forces contained within the client system boundaries. 

The created environment is unconsciously developed by the client when a threat to the 

client system exists. This insulating effect changes the response of the client to 

environmental stressors. It pervades all systems and supersedes the internal and external 

environments to encompass both (Neuman, 1995a). 

Health is viewed on a continuum, with illness and wellness being on opposite sides. 

Health for the client is optimum system stability. When more energy is being generated by 

the system than the client can use, system movement is towards negentropy or wellness. 

When more energy is needed than is being generated, movement is toward entropy and 

illness results. 

Nursing's major concern is to keep the client system stable by assessing the effects, or 

possible effects of environmental stressors and then making the appropriate interventions 

to maintain client system stability. Neuman states nursing is a "unique" profession because 

of the way nursing organizes and utilizes its knowledge (Neuman, 1989, p.9). 

The interrelationships among each of the metaparadigm concepts are quite strong and 

fit logically with each other. The client is composed of five client variables and basic 

structure components, continuously interacting with stressors in the internal, external, and 
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created environment. This interaction determines client system health/wellness, as viewed 

on a continuum. The nurse influences the client system as an external interpersonal 

environmental influence (Lancaster, 1996). The nurse's purpose is to maintain client 

system stability through appropriate levels of prevention-intervention. In doing so the 

nurse is the integrator of the four metaparadigm concepts of the model. 

To identify pro bl ems and intervene, the nursing process is used. The nurse must assess 

all stressors influencing the client. Active participation of the client is expected, as the 

perceptions of the nurse and client may vary. The nurse's role varies depending upon the 

type of intervention needed. Prevention is an intervention. 

Primary prevention focuses on retaining system stability by expanding the flexible lines 

of defense, possibly through client education or immunization. Secondary prevention is 

used to treat symptoms and attain system stability when a stressor has already penetrated 

the normal line of defense. The nurse would focus on preventing the progress of the 

disease process and the client's maladaptive responses. Tertiary prevention is used when 

the stressor has disrupted system stability. After some degree of system stability has 

occurred, the goal is to maintain current wellness levels, possibly through rehabilitation, by 

mobilizing client resources to prevent further stressor reaction. 

The philosophical assumption made about the client is that each client or client system 

is unique. The individuality and perceptions of the client are valued. Therefore, the client 

is viewed as a composite of interacting variables (physiological, psychological, 

developmental, sociocultural, and spiritual) that function harmoniously in relation to both 

internal and external environmental influences (Neuman, 1995a). 
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The philosophical assumption made about the environment is that the environment, 

including the created environment, is the life space of the client or client system. The 

environment affects the system and is in tum affected by the system. Putt ( as cited in 

Neuman, 1995a) states that as the environment and client systems impinge on each other 

their relationship to each other changes. 

The philosophical assumption made about health is that health is a steady state or 

balance between the various disruptive forces operating on or within the system. Health 

is a function of system stability. The philosophical assumption of nursing in this model is 

the promotion and maintenance of system stability. In this regard the model can be 

considered predominantly wellness-oriented or holistically focused. When system needs 

are met, a state of optimum wellness exists and conversely, unmet needs reduce client 

wellness. 

From a systems perspective the philosophical assumptions are explicit and clear, 

though the terms health and wellness are used interchangeably. The assumptions made 

about the environment, person, healt~ and nursing may not be complete because they are 

at a high level of abstraction. This leaves them open to many interpretations, which allows 

the model diverse applications. 

Nursing activities can be directed at the individual or the community. Such activities 

would include stressor assessments and education (primary prevention), identifying and 

diagnosing problems amenable to nursing intervention by screening (secondary 

prevention), promoting equilibrium and prevention of further disequilibrium (tertiary 

prevention), and assessment of nursing interventions. 
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Application of Conceptual Framework 

The major component ofNeuman's model applied in this study is the element of 

tertiary preventio~ used as intervention. The nurse's goal is the maintenance of system 

stability. Tertiary prevention acts to maintain the current level of wellness and prevent 

further disequilibrium of health, defined as optimum system stability, by reducing the 

possibility of an encounter with stressors and strengthening the flexible lines of defense. 

Tertiary prevention in this study is aimed at preventing diabetic complications through 

client participation in a yoga/fitness and health education program. 

In this study both exercise and education were used as tertiary preventio~ which 

strengthens the individual's flexible lines of defense. Exercise and education act to 

maintain the current level of wellness and prevent further disequilibrium by reducing the 

possibility of an encounter with a stressor, in this study the long term complications of 

diabetes. Indicators of tertiary prevention success are the measures of HbAlc, mean one 

week FSG levels, MAP, and weight. In addition, in viewing the client as a composite of 

physiological, psychological, sociocultural, developmental, and spiritual variables the 

Neuman Model is consistent with the Native American belief to heal mind, body, and spirit 

(Appendix H). 

Review of Literature 

The review of literature addresses reported research done on HbAlc, FSG levels, blood 

pressures (no studies used MAP), and weight. 

Blood Pressure and Weight 

In a computer based literature search of the past five years, no studies were found that 
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related weight or blood pressure to yoga as a therapeutic exercise for diabetic patients. 

Blood Glucose Levels and Exercise 

In a computer based literature searc~ no studies in the past five years reported any 

relation of yoga, as a form of therapeutic exercise, to diabetes. Nor did any reported 

studies of tracking FSG levels during an exercise program or before and after such a 

program. Studies were found relating HbA I c levels to lifestyle interventions, which 

included diet and exercise, with Type II diabetics. 

Bourn, Mann, McSkimming, Waldron, and Wishart (1994) explored the relationship 

between a two year lifestyle intervention program and weight, blood pressure, HbAI c, 

plasma lipids, fasting and two hour serum levels in people with impaired glucose tolerance 

(IGT) (n = 32) and people with NIDDM (n = 20). Subjects were encouraged to increase 

exercise and make dietary changes. There were significant decreases in body mass index, 

fasting and two hour plasma glucose levels, total cholesterol, LDL cholesterol, 

triglyceride, and HbAlc levels. Though lack of a control group was a limitation, results 

suggest a diet and exercise program can result in significant metabolic indicator 

improvement, including a decrease in HbAlc, in people with IGT and NIDDM. 

Eriksson et al. ( 1997) studied the potential association between muscle size and 

glycemic control, as measured by HbAlc in people (N = 8) with NIDDM. The subjects 

participated in progressive resistance aerobic endurance exercises, of moderate intensity 

and high volume, twice a week for three months. During this time, measurements were 

made of blood pressure, serum lipids, V02max, thigh muscle cross sectional area, and 

HbA I c. The results of the study showed the cross sectional area of vastus lateralis 
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increased by 21 % ( Q < 0.001 ). There was also significant improvement of HbA 1 c (8. 8% 

- 8.2%; Q < 0.05) and a strong inverse correlation ( r = -0. 73; Q < 0.05) between HbAlc 

and muscle cross sectional area at the completion of the exercise program. This study 

shows that aerobic endurance exercises can have a positive effect on long term glucose 

control in NIDDM, as measured by HbAlc. 

Lightenberg, Hoekstra, Bol, Zonderland, and Erkelens (1997) studied the influence of 

exercise on metabolic control in people with NIDDM as well as the feasibility of exercise 

programs for elderly Type II diabetics. Fifty eight patients (mean age 62 years; range: 55-

75 years) were randomly divided into an exercise group (n = 29) and a control group 

(n = 29). The exercise program consisted of three supervised sessions a week for a 12 

week period followed by 14 weeks of non-supervised exercise. The control group did not 

exercise but followed a diabetic education program. Glucose control was measured by 

HbAlc and an insulin tolerance test. An insulin tolerance test was used to measure insulin 

sensitivity, and V02max was measured. 

Fifty-one subjects completed the study. Multivariate analysis of variance with repeated 

measures design was used to test the difference between groups. The exercise group had 

a higher V02max uptake than the control group. There was no difference in blood 

glucose control and insulin sensitivity between the two groups. Total triglycerols, very

low-density lipoprotein triglyceroles, and total cholesterol levels were lower in the 

exercise group than in the control group. This study suggested that exercise in obese 

Type II diabetic patients over 55 years of age with NIDDM does not change glycemic 

control, at least over a short period of time, but may lower triglycerol and cholesterol 
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levels in this population. 

Khan and Rupp ( 1995) studied the effect of a 15 week individualized exercise program 

on HbAlc levels in Type II diabetics. The participants (N = 39) were sedentary diabetics 

on oral hypoglycemic medication and no specific diet regimen at the beginning of the 

study. At the beginning and at the end of the program each subject underwent a body 

composition analysis and blood analysis. Subjects were prescribed an individualized 

aerobic exercise and diet program for 15 weeks. Correlations existed in the exercise 

group between HbAlc levels, arm muscle area, and leg lean mass. Sixty-two percent of 

the exercise group showed a reduction in HbAlc levels. The authors attribute decrease in 

HbAlc levels to the change in diet and not to the exercise program. The increased dietary 

intakes of riboflavin and potassium by the subjects can increase the utilization of insulin, 

thereby lowering serum glucose levels. The results did show favorable effects on blood 

lipid levels, fitness levels, and body composition values. 

Diabetes Education 

In a computer based search of literature reported in the past five years, there were no 

studies that related education alone to a decrease in HbAlc levels. Education was 

coupled with exercise or intensive treatment. 

The DCCT Research Group (1993), conducted a nine year random controlled study of 

people with Type I diabetes (N = 1441 ). This concluded that intensive treatment to keep 

blood glucose within normal range and intensive diabetes education resulted in a nearly 

two point difference in HbAlc levels between the experimental (n = 668) (intensive 

treatment) and control group (n_ = 773) (conventional treatment). At the end of the study 
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those receiving conventional treatment also had a significant higher rate ofretinopathy, 

nephropathy, and macrovascular events. 

Several studies concluded that diabetic education does motivate patients to participate 

in self care. This education resulted in better self-management with possible reductions in 

HbA 1 c levels and a decrease in long term complications. 

A controlled study by Levetan, Salas, Wilets, and Zumoff (1995) showed that the use 

of a diabetes education team, consisting of physicians, nurses, and dietitians, resulted in 

earlier discharge of those hospitalized diabetic patients who had access to the skills and 

direction of the team than those who did not. 

In a descriptive study using interviews, Kvam and Lyons (1991) found that diabetic 

men needed greater family support than diabetic women. This study also noted that the 

patient's perception of family and friend support increased as the diabetic education 

enhanced their understanding of the disease and management practices. This perception, 

in tum, gave the client motivation to learn more about self-management. 

Day (1995), in a descriptive study using interviews, perceived that to assist patient's 

application of self-management practices on a lifelong basis, assessment must reveal if the 

person has the desire for learning as well as for self-care. This assessment should not just 

be given once but also redone on a regular basis. The study concludes that patient 

empowerment (a state of mind where the client is aware they can control the diabetes), 

through education will support the person's desire to attain and maintain better self-care. 

Funnell et. al. ( 1991 ), in a descriptive study using a survey, concluded that 

empowerment from diabetes education provides not only knowledge and skills, but also 
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the responsibility to effectively change and feel a part of a process that requires personal 

decision making. 

A randomized control trial by Anderson et. al. (1995) used interviews in a descriptive 

study. The authors concluded that empowerment through diabetes education is an 

effective approach to developing educational interventions focused on the psychosocial 

aspects of living with diabetes and improvement of blood glucose control. 

Summary of Literature 

The literature review addressed research on the effect of exercise on HbAlc levels as 

well as other variables. There is considerable variation in findings. Two of the four 

studies cited attribute a decrease in HbAlc levels to diet and/or exercise. One study did 

not find a significant drop in HbAlc levels after exercise, and one study credited the 

HbAlc drop to a change in diet alone. No studies included tracking finger stick glucose 

levels over time during an exercise program. 

Other studies have shown how diabetic education can empower individuals to make the 

right decisions to keep diabetes under control. This empowerment motivates the client to 

make lifestyle changes that result in better self-care. However, there are several studies 

showing benefits of diabetic education on physiological and psychosocial outcomes. 

Summary 

Chapter 2 includes a description of the Neuman System Model, particularly the tertiary 

prevention component, as the conceptual framework for this study. There is a gap in the 

literature relating yoga, as a form of therapeutic exercise, to diabetes. The literature 

review focused on diabetic education studies, and studies relating HbA I c levels to 
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exercise and diet in Type II diabetics. Review of the exercise studies indicated the 

findings inconsistent in relating exercise and diet to a decrease in HbA 1 c levels. 

Numerous studies, however, point to the benefits of diabetes education on physiological 

and psychosocial outcomes. 
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CHAPTER3 

METHOD 

Chapter 3 begins with a description of the design, followed by protection of human 

subjects, the sample and setting, intervention, data collection procedure, instruments, and 

planned data analysis. 

Design 

This was a descriptive design based on medical records review. The design included an 

intervention consisting of multiple treatments. 

Protection of Human Subjects 

Participants were apprised that data generated by this study would be used in future 

analysis and that individual client confidentiality would be maintained. The data generated 

by this study were accessed by this investigator only after verbal and written permission 

were granted by the Yaqui Tribal Council, the Pascua Yaqui Executive Director of 

Planned Care, and the El Rio Health Center Medical Director. Authorization for the 

release of medical information from El Rio Health Center and the Pascua Yaqui Health 

Department was signed by each participant (Appendix I). The Human Subjects 

Committee of The University of Arizona provided approval for the study (Appendix J). 

Sam pie and Setting 

The Pascua Yaqui Health Department set the criteria for the diabetes fitness class. The 

requirements were that all participants be: (a) Pascua Yaqui Tribal members between 18-

65 years of age, (b) diagnosed with Type 2 Diabetes by their Primary Care Physician, ( c) 

screened by the Pascua Yaqui Health Department Diabetes Exercise Committee for 
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overall level of compliance and health risks, and ( d) allowed to miss only 3 out of the 24 

fitness classes (Appendix E). The two hour class was held in a large conference room of 

the Pascua Yaqui Health Clinic twice a week over a twelve week period. Y aquis 

participated in the program and constitute the sample for this study. Though these were 

the origianl parameters for the class, a 78 year old elder was allowed to participate by the 

Pascua Yaqui Health Department. 

Intervention 

The yoga/education class started on 1/12/98 and ended 4/8/98. Health Department 

staff limited each class to 10-12 participants between 18 and 65 years of age. Attendance 

was documented in the Patients PCC Ambulatory Encounter Record. The Lifescan 

Corporation gave each participant a free "Profile" One Touch glucose meter. The classes 

were two hours long and held twice a week. Each class session was the same. The yoga 

class was approximately one hour and twenty minutes long followed by a thirty minute 

education class. The remaining time, approximately ten minutes, was used as a discussion 

period to answer participant questions on any diabetic topic of concern to them. Hatha 

yoga was the form used in the class. The gentle exercise activities included limb and 

upper body stretches, in both standing and sitting positions ( chairs were provided for all 

participants), and breathing exercises under the supervision of an experienced yoga 

instructor. 

The diabetes education classes focused on disease management. A different topic was 

discussed at each class session. The majority of lectures were conducted by Melissa 

Kennedy RN, BSN, Program Developer and Health Educator, Pascua Yaqui Health 
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Department. Paula Marshal, RN, BSN, CDE, a certified diabetic educator, was invited by 

the Program Developer to conduct one lecture on oral hypoglycemic agents used in the 

treatment of Type II diabetics. The researcher of this study was invited to speak on two 

occasions. The first presentation was on the complications of diabetes, which included a 

brief overveiw of heart disease, renal failure, blindness, hypertension, stroke, and 

peripheral circulation problems. The second presentation focused on diabetic retinopathy. 

Topics covered in the remaining classes included the different pathophysiology of Type I 

and Type II diabetes, the proper use of glucose meter, diet and nutritio°' exercise, insulin 

in the treatment of Type II diabetes, foot care, and the rising incidence of diabetes in the 

Native American population. Ms. Kennedy devoted whole class sessions to each of the 

complications of diabetes, including renal failure, heart disease, hypertension, stroke, and 

peripheral vascular disease. 

The remaining classes were an open forum, where participants picked topics on 

diabetes that most concerned them. This would often repeat material covered in another 

class, often in greater detail. 

Participants each used their own glucose meter to monitor their FSG level at home 

twice a day five days a week on non-class days, and four times a day twice a week on 

fitness class days at the clinic. Participants tested their FSG levels in class before and after 

exercise. The "Profile" One Touch glucose meter automatically enters and records all 

finger stick test results into the glucose meter memory. One to three weeks after the last 

day of class Ms. Kennedy downloaded the memory of all the meters into a desktop 

computer equipped with a One Touch Statistical Analysis software package donated to 
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her by the Lifescan Corporation. 

Data Collection Procedure 

All participants had a blood draw at El Rio Health Center for the HbA 1 c test on or 

before January 2, 1998. The yoga/education class started on January 12,1998 and ended 

April 8, 1998. Another blood draw at El Rio Health Center re-measured glycosylated 

hemoglobin levels within one week after the last class. Both HbAlc levels were recorded 

in participants' El Rio Health Center Client report. 

Finger stick glucose level tests performed by the patients tracked daily blood glucose 

levels and identified conditions of hyperglycemia or hypoglycemia. The test involves 

sticking a pre-cleaned finger with a sterile lancet. A drop of blood is placed on the reagent 

strip. The machine beeps and visually provides the patient with a readout when the test is 

completed, and automatically records the result into the meter memory. 

All participating patients in this study received a pre-calibrated One Touch Profile 

monitor, lancets, and supply of reagent strips. The meters and supplies were donated to 

the Yaqui Health Department by the Lifescan Corporation. During the time the class was 

in progress, test results of all finger sticks were automatically recorded and stored within 

the monitor memory. 

Blood pressure and weight were measured prior to the start of the program and at the 

completion of the program. Not all participants in this study chose to use or, because of 

their age, qualified to use the services of the Diabetic Clinic offered by the tribal health 

department. Some participants had their blood pressure and weight taken and recorded in 

their medical record at El Rio Health Center prior to the start of the study and at the end 
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of the program. Other participants had their blood pressure and weight taken by selected 

staff members of the Yaqui Health Department at the Diabetic Clinic on the reservation 

prior to the start of the study and again at the conclusion of the program. Those 

individuals who used the Diabetic Clinic had their weights and blood pressures recorded in 

their Yaqui Health Department PCC Ambulatory Encounter Record. 

Instruments 

Demographic information on participants was recorded in the Pascua Yaqui Health 

Department PCC Ambulatory Encounter Record (Appendix D) and in their El Rio Health 

Center Client Report (Appendix C). These records were filed with the Medical Record 

Department of Pascua Yaqui Health Department and El Rio Health Center respectively. 

The before and after class study HbA I c results were recorded on several participants' 

El Rio Health Center Client Report. Other participants had their before and after class 

systolic blood pressure, diastolic blood pressure, and weights recorded in the client's 

Pascua Yaqui Health Department PCC Ambulatory Encounter Record. 

Each glucometer automatically saves the result of every FSG level to the meter digital 

memory. These results were then down-loaded to a One Touch Statistical Analysis 

software package, donated by the Lifescan Corporation, in a desktop computer by 

Melissa Kennedy, RN, BSN (Program Developer and Health Educator Pascua Yaqui 

Health Department). 

Reliability of the instruments depends on proper functioning of the components of 

each instrument and consistent procedures followed by persons collecting the data. 

Because the investigator did not collect most of the data, direct confirmation of instrument 
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reliability and accuracy of all data collection procedures was not possible. However, 

intermittent observation confirmed correct data collection procedres. There is an 

assumption that instruments were functioning correctly and data collected in a consistent 

manner. Literature on the HbAlc test, FSG level reading from a calibrated monitor, blood 

pressure readings from a calibrated sphygmomanometer, and weight measured on a 

calibrated scale supports validity of the instruments as measuring what manufacturers 

purport them to measure. 

Plan for Data Analysis 

This study addressed four research questions: After a twelve week low-impact 

yoga/fitness and health education class for Yaqui adults with Type II diabetes (1) What is 

the difference in levels of HbA 1 c? (2) What is the difference in mean one week FSG 

levels? (3) What is the difference MAP? and ( 4) What is the difference in weight? 

Demographic characteristics of the sample were analyzed with descriptive statistics, 

including mean, standard deviation, range, and frequency. The alpha level was set at 0.05 

for this study. Because the two sets of scores on the dependent variables HbAlc, mean 

one week FSG levels, MAP, and weight are not independent (the two measures are from 

the same subject) a paired 1-test with a two tailed significance level was used to determine 

if the difference in values was significant. Data analysis addressed the difference in each of 

the measures taken before and after the intervention (HbA 1 c, mean one week FSG levels, 

MAP, and weight). 

Summary 

Data collected before and after a Yaqui Health Department yoga/fitness and health 
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education intervention were analyzed. The sample consisted of 11 Type II diabetic Yaqui 

adults. The setting was in the Pascua Yaqui Health Department's large conference roo~ 

where the yoga/education class was held. Data were received from Pascua Yaqui Health 

Department PCC Ambulatory Encounter Records, El Rio Health Center medical records, 

and down loaded to a desktop computer entries from glucometer memory. 

Participant confidentiality was assured through verbal and written agreement with El 

Rio Health Center, the Pascua Yaqui Tribal Council, and Pascua Yaqui Health 

Department. The study was approved by The University of Arizona Human Subjects 

Committee. 
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CHAPTER4 

RESULTS 

Chapter 4 includes a description of the sample and results for the research questions 

on the difference in levels of HbA 1 c, average FSG level, MAP readings, and weight before 

and after the twelve week low-impact yoga/fitness and health education class for Yaqui 

adults with Type II diabetes. Descriptive statistics and two-tailed !-tests were used to 

answer the research questions. The results to each research question are presented. 

Description of the Sample 

The sample (N = 11) consisted of adult Pascua Yaqui tribal members diagnosed with 

Type II diabetes who were enrolled in a twelve week low-impact yoga/fitness and health 

education class held by Pascua Yaqui Health Department. As reported on attendance 

sheets and in medical records of the Pascua Yaqui Health Department, the mean age of the 

subjects was 54.18 years (SD= 12.29). The range in age was 38 years, from a minimum 

age of 40 to a maximum age of 78. All but one of the group were female, so females 

comprised 91 % (n__ = 10) of the group. The dates of diagnosis for diabetes were not 

available from the medical records. None of the subjects had ever attended an exercise, 

yoga, or diabetes education class before. All subjects were Pascua Yaqui members. No 

hospitalizations or emergency room visits within the last year were reported. The 78 year 

old elder, older than the age limit for participation, was allowed by the Pascua Yaqui 

Health Department to participate. 

Results Related to the Research Questions 

Data used to answer the research questions were analyzed using two-tailed !-tests. 
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The level of statistical significance was set at 12< 0.05. 

Research Question One 

Research question one was: After a twelve week low-impact yoga/fitness and health 

education class for Yaquis with Type II diabetes, what is the difference in levels ofHbAlc 

before and after the class? 

The results of the two-tailed 1-test were not statistically significant, 1(10) = 0.225. The 

null hypothesis was accepted, based on results indicating no statistically significant 

difference in HbA 1 c levels before and after the twelve week class. Individual HbA 1 c 

levels before and after the yoga/fitness and health education class and the difference 

between them are listed in Table 1. 

Research Question Two 

Research Question Two was: After a twelve week low-impact yoga/fitness and health 

education class for Yaqui adults with Type II diabetes, what is the difference in mean FSG 

levels one week before and one week after the class? 

The results of the two-tailed 1-test were statistically significant, 1(10) = 4.066. The null 

hypothesis was rejected, based on results indicating a statistically significant decrease in 

mean FSG levels from one week before to one week after the class. Individual one week 

mean FSG levels before and after the class are presented in Table 1. 

Research Question Three 

Research Question Three was: After a twelve week low-impact yoga/fitness and health 

education class for Yaqui adults with Type II diabetes, what is the difference in MAP 

levels before and after the class? 
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Table 1 

Pre- and Post-Exercise Values for Independent Variables 

HbAicl M lwk FSG2 MAP Weight (lbs) 

Participant ID pre post pre post pre post pre post 

1 10.4 8.2 325 320 77 85 171 173 

2 3.7 8.1 271 183 90 93 154 151 

3 6.1 6.1 127 129 97 87 143 143 

4 9.8 7.3 227 190 90 92 154 151 

5 8.0 7.5 220 162 90 103 168 161 

6 6.6 6.3 129 127 101 103 164 166 

7 5.9 4.5 140 102 91 89 192 186 

8 8.1 8.4 233 207 97 294 301 

9 4.5 5.9 156 107 103 92 203 191 

10 7.3 6.6 179 109 121 107 241 245 

11 6.6 6.7 151 119 113 106 269 282 

Note. lNormal levels ofHbAlc vary slightly depending upon which laboratory does the 
test. Normal HbAlc levels are 4.4-6.4 % as indicated by El Rio Health Center Client 

Report in client's medical record. 2Normal FSG ranges from 70-1 lOmg/dL in nondiabetic 
individuals (ADA, 1996). The dash indicates level was not found in subject's medical 
record. 



The results of the two-tailed 1-test were 1(10) = 0.576. The null hypothesis 

was accepted, based on results indicating no statistically significant difference between 

MAP values before and after the class. Individual MAP values before and after the class 

are presented in Table 1. One subject's blood pressure after the class ended was not 

listed in the medical record after the class ended. 

Research Question Four 

Research Question Four was: After a twelve week low-impact yoga/fitness and health 

education class for Yaqui adults with Type II diabetes, what is the difference in weight 

before and after the class? 

The results of the two-tailed 1-test showed 1(10) = 0.129. The null hypothesis was 

accepted, based on sample results indicating no statistically significant difference between 

weight before and after the class. Individual weights before and after the class are 

presented in Table I. 

Summary 

Chapter 4 is a presentation of a description of the sample and the results in response to 

the research questions on the difference between HbA 1 c, mean one week FSG levels, 

MAP, and weight before and after a twelve week low-impact yoga/fitness and health 

education class for Yaqui adults with Type II diabetes. 

The results indicated a statistically significant decrease in average FSG levels taken 

within one week before and within one week after the class. There was no statistically 

significant difference in HbAlc, MAP, or weights taken within one week before and 

within one week after the class. 
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CHAPTERS 

DISCUSSION 

The purpose of this study was to describe the changes in HbA 1 c, mean FSG levels, 

MAP, and weight within one week before and one week after participation in a 12 week 

low-impact yoga/health education class by Yaqui adults with Type II diabetes. The 

discussion ofresults, implications for nursing, limitations of the study, and 

recommendations for further research are presented in this chapter. 

Results in Relationship to Conceptual Framework 

The Neuman Systems Model (Neuman, 1995a) provided the conceptual framework for 

this study (Appendix G). The major component ofNeuman's model that was applied in 

this study is the element of tertiary prevention, used as intervention. The nurse's goal in 

tertiary prevention is the maintenance of system stability. Tertiary prevention maintains 

the current level of wellness and prevent further disequilibrium of health, defined as 

optimum system stability, by reducing the possibility of an encounter with stressors and 

strengthening the flexible lines of defense. Tertiary prevention in this study was aimed at 

preventing diabetic complications through subject participation in a yoga/fitness and health 

education program. 

In this study both exercise and education were used as tertiary prevention, which 

protects the client system by maintaining stability through conserving client system energy 

resources and basic structure. This in turn prevents further stressor reaction or a 

regression of wellness. Exercise and education maintain the current level of wellness and 

prevent further disequilibrium by reducing the possibility of an encounter with a stressor, 
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in this study the long term complications of diabetes. Indicators of tertiary prevention 

success are the measures ofHbAlc, mean one week FSG levels, MAP, and weight. 

The results of this study were that, after 12 week participation in a yoga/fitness and 

health education program, the indicators ofHbAlc, MAP, and weight did not reflect 

successful tertiary prevention using yoga/fitness and health education. Successful 

intervention, however, was indicated by a statistically significant change in mean one week 

FSG levels before and after the classes. Though not statistically significant, change scores 

(Appendix K) indicate that all but two of the participants had HbAlc levels that decreased 

or did not change. Five participants showed a decrease in MAP and weight. Viewed as 

individuals, participants did benefit from the yoga/fitness health education class by a 

positive reduction in one or more of the four variables. 

Results in Relationship to Literature Review 

Results varied in the literature review of the effects of exercise and diabetic education 

on HbAlc levels, weight, and blood pressure. No studies were found in the literature 

review relating FSG levels to exercise and diabetic education. 

Blood Pressure and Weight 

This study showed no significant change in blood pressure, as indicated by MAP, and 

no significant weight changes after the 12 week yoga/fitness and health education class. In 

a computer based literature search of the past five years, there were no studies found that 

related weight or blood pressure to yoga as a therapeutic exercise for diabetic patients. 

Bourn, Mann, McSkimming, Waldron, and Wishart (1994) found a significant decrease in 

body mass index of the participants in a two year lifestyle intervention program for Type II 
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diabetics (n_ = 20) and people with IGT (n_ = 32). The Bourn, Mann, McSkimming, 

Waldron, and Wishart (1994) program encouraged an increase in the form of exercise of 

the participant's choice. It did not specifically include yoga. The program lasted over two 

years and the sample size was considerably larger than in this (N = 11) study. The small 

sample size is not representative of the Yaqui Type II diabetic population. Averages and 

percentages based on sample data should be an estimate of a population value. Sample 

size constraints imposed on this study by the Pascua Yaqui Health Department limited the 

likelihood of results accurately reflecting population parameters. 

Blood Glucose Levels and Exercise 

Though this study shows a significant difference in mean one week FSG levels before 

and after the yoga class, a computer based literature search for past five years revealed no 

studies tracking FSG levels in relation to exercise. There was not a statistically significant 

difference in HbA 1 c levels before and after the 12 week yoga/health fitness and education 

class. In a computer based search of the literature there were no reported studies found, 

within the last five years, that related yoga, as an exercise, to blood glucose levels. The 

studies cited include forms of exercise other than yoga. 

Psychosocial influences present in Pascua Yaqui community may have contributed to a 

statistically significant difference in FSG levels. The clients' awareness that this study 

would be used as a template for other Health Department programs may have made their 

participation an act of community service or offering to the greater good of the tribe. The 

clients' class experience was enhanced and reinforced by the daily feedback provided by 

the glucose monitor. The group's acceptance of the study investigator and client 
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educator as members of their community probably also played a role in the group's 

expressed desire for positive outcomes. Members of this group expressed their 

perception of themselves as aides to the investigator and educator, and as role models for 

the rest of the community. This spiritual side of the program dovetails nicely with the 

mind, body, and spirit aspects presented by yoga, an echo of the Native American 

concepts presented by Spector (1991). Every being has a purpose, an identity, the power 

to control self, and thereby to heal. The healing energies of the body can be controlled. 

Bourn, Mann, McSkimming, Waldron, and Wishart (1994) noted a significant decrease 

in HbAlc levels in both Type II diabetics and those with IGT in the two year lifestyle 

intervention program noted above. Eriksson et al. ( 1997) also noted a significant decrease 

in HbAlc levels in subjects with NIDDM who were participating in progressive resistance 

endurance exercises of moderate intensity twice a week for three months. Two studies, 

however, did not find significant differences in HbAlc levels. Khan and Rupp (1995) 

showed a significant decrease in HbAlc levels in NIDDM participants after a 15 week 

individualized exercise program that included dietary changes. This program did not 

include yoga and the authors attributed the decrease to a diet high in potassium and 

riboflavin, which increases insulin utilization, and not the exercise program. 

Lightenberg, Hoekstra, BoL Zonderland, and Erkelens (1997) concluded that in obese 

Type II diabetic patients over 55 years of age with NIDDM exercise does not change 

HbAlc levels over a short period of time, in this case 12 weeks of three supervised 

exercise sessions a week followed by 14 weeks of unsupervised exercise. This reflects the 

results obtained for HbAlc levels in the 12 week yoga/fitness and health education class. 
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The time span imposed by limited funding by the Pascua Yaqui Health Department may 

not have been sufficient to result in significant changes in HbA 1 c levels or weight. 

Diabetes Education 

In a computer based search of the literature reported in the past five years, there were 

no studies that related education alone to changes in blood glucose levels, blood pressure, 

and weight. Education was coupled with exercise or intensive treatment. 

The Diabetes Control and Complications Trial Research Group (1993) concluded that 

intensive treatment to keep glucose levels within normal range and intensive diabetes 

education resulted in significant drops in HbA 1 c levels as well as significant drops in 

retinopathy, nephropathy, and macrovascular events. Though the yoga/fitness health 

education class did not see a significant change in HbA 1 c levels, a decrease was noted in 

mean one week FSG levels. The participants in the Pascua Yaqui study felt a partnership 

with the investigator and educator in exploring all facets of control over the disease. As 

co-investigators they felt free to share thoughts and possibilities in the control process. 

The answers discovered during patient education clarified questions they had not voiced 

or been afraid to ask. 

Though a direct causal relationship cannot be implied for the decrease in FSG levels, 

several studies concluded that diabetic education does motivate patients to participate in 

their care. Levetan, Salas, Wilets, and Zumoff (1995) showed the use of a diabetes 

education team resulted in earlier discharge for hospitalized diabetic patients. Kvam and 

Lyons (1991) found the patient's perception of family and friend support increased as 

diabetic education enhanced their understanding of the disease. This perception is an 
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important factor in planning diabetes education for the Yaqui participants as the Yaqui 

view themselves as one large family. All participants in the yoga/fitness health education 

class provided each other with support and validation as they had known each other and 

their respective families for most of their lives. 

Day (1995) concluded that patient empowerment ( a state of mind by which the client is 

aware they can control the diabetes) through education will support the person's desire to 

maintain better self-care. Funnell et. al. (1991) found that empowerment from diabetes 

education provides patient responsibility to change and feel a part of the decision making 

process. Anderson et. al. (1995) concluded that empowerment, through diabetes 

education, is effective for developing educational interventions focused on the 

psychosocial aspects of living with diabetes and improvement of blood glucose control. 

Given the Yaqui cultural beliefs, especially that of the elders who believe that they have 

diabetes because someone is angry at them and has caused them to become spiritually sick, 

empowerment through diabetes education may result in improved blood glucose control. 

In summary, there was significant change in one variable after a 12 week study. 

Results of literature review suggest that a longer term of study and perhaps a larger 

sample size might produce changes in the other variables due to patient empowerment. 

Nursing Implications 

There are several nursing implications based on the findings of this study. According 

to Neuman (1995a), nursing's major concern is to keep the client stable by assessing the 

effects, or possible effects, of stressors and then making the appropriate interventions to 

maintain client system stability. Active participation of the client is expected, as the 
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perceptions of the nurse may vary. The nurse's role varies depending upon the type of 

intervention needed. Prevention is stressed as an intervention. 

Through yoga as exercise and diabetes education used as tertiary preventions, the 

nurse can act to maintain the current level of wellness and prevent further disruption of the 

client system by reducing the long term complications of diabetes. Though no significant 

changes were noted in HbAlc, MAP, and weight, there was a significant change in mean 

FSG level before and after the 12 week class. This suggests the possible avoidance of a 

stressor that could contribute to diabetic complications. 

Through the yoga/fitness and diabetes education class the nurse encouraged patient 

empowerment by aiding the participants' view that they could control and manage the 

disease process even if no significant changes were indicated in HbA 1 c, MAP, and weight. 

The significant drop in mean FSG level suggested that participant's actions could have an 

effect on diabetes disease management, as through a culturally sensitive form of exercise. 

The nurse must be culturally sensitive to appropriate forms of intervention. Yoga 

addresses mind, body, and spirit, which is consistent with traditional Yaqui beliefs of mind 

and spirit affecting the health of the body. A complete cultural study on the Yaqui beliefs 

and values of families, wholism, traditional healing practices, and belief systems is beyond 

the scope of this study. 

A yoga exercise and education class offers an opportunity for exchange of information, 

both between participants and between the nurse and participants. The diabetes education 

portion of the yoga classes gave the nurse the opportunity to interact with and assess the 

participants with the goal of maintaining an optimal wellness level by supporting existing 
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strengths and conserving client system energy (Neuma~ 1995a). 

Neuman (1995a) states that active participation of the client is expected, as perceptions 

of the nurse may differ from the clients'. In the case of the Yaquis, the existing philosophy 

for the yoga/fitness health education program was that patients have a responsibility and 

active role in the treatment of diabetes and in the prevention of its complications. To 

achieve this goal the nurse, through culturally sensitive diabetes education and exercise 

programs, empowered the patient to make decisions regarding self-management. The 

patients understood they could make the correct decisions to control the diabetes, and 

believed they controlled the diabetes and the diabetes did not control them. To 

accomplish this, patient education provided by the nurse, in the role of educator, can be an 

essential aspect of the program. 

Cultural sensitivity is a key factor for the nurse working in the Yaqui community. 

Research in the Yaqui community requires an awareness of community needs and of what 

nursing interventions are considered a priority by tribal leaders. Reuben Howard, 

Executive Director of Managed Care Services Pascua Yaqui Health Department, stated 

that the Yaquis are wary of researchers from outside their culture because in the past not 

all research was done to benefit the Yaqui community (personal communicatio~ January 

14, 1998). 

The nurse needs to be available to discuss matters of concern with various tribal health 

department personnel in person so as to resolve any problems that may arise in an 

expedient manner. The nurse must also interact with the participants of the study while 

the study is in progress. This gives the nurse the opportunity to assess the participants and 
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offer nursing services to the health department as needed or requested. 

Limitations of Study 

This study was limited by the following factors: 

1. The small sample size limits the generalization of the findings to a wide cross 

section of the Yaqui Type II diabetic population. 

2. Lack of control group. 

3. Only one of the participants was male. The predominantly female exercise class 

was not representative of the Yaqui NIDDM population. 

3. Because the class met only twice a week the amount of unsupervised exercise and 

lifestyle changes attempted by each participant is unknown. 

4. Though many Yaqui patients expressed interest in attending future classes or 

continuing the yoga class for an extended period of time, because of funding 

considerations by the Yaqui Health Department, the study was limited to one class of 12 

weeks duration. This time span may not have been sufficient to see significant changes in 

HbAlc, MAP, or weight. 

5. Although the researcher assumed that instruments for measurement functioned 

correctly and persons collected data in a consistent manner and recorded results 

accurately, it was not possible to verify reliability. Data were missing from one client's 

record. 

6. Though a significant drop was seen in FSG levels, there was not a significant drop 

for HbAlc levels. Perhaps HbAlc is not a reliable indicator in this type of study, as it is 

an average value measured over a three month period and may not reflect significant 
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changes in blood glucose levels that occurred in the last weeks of the study. 

Recommendations for Further Research 

The following recommendations are made for further research: 

I. Replication of study with a larger and more representative sample of the Yaqui 

NIDDM population and a control group. Though in the Yaqui culture women are more 

likely than men to participate in health promotion programs, perhaps incentives could be 

created by the Yaqui Health Department that would attract more men to participate in the 

yoga/fitness health education class. 

2. An extended study of more than twelve weeks or a series of twelve week 

yoga/fitness health education classes to determine if significant differences in HbAlc, 

mean FSG levels, MAP, and weight occur over a longer period of time. 

3. A more supervised study in which exercise hours expand to include personal 

exercise sessions other than those during class time to determine the effects of a consistent 

yoga exercise program on the variables in the study. Once tribal resources permit, on 

home visits by Community Health Representatives to follow up, documentation of 

exercise sessions other than those done at class times should be explored. 

Summary 

Chapter 5 included the discussion of the results for this study. The conceptual 

framework and review of the literature were discussed in relation to the results. 

Implications for nursing, limitations of the study, and suggestions for further research 

were also discussed. Consistency was found between the Neuman's System Model 

(1995a), used as the conceptual framework, and the results. Though no studies were 
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found relating yoga to NIDDM, findings were consistent with that literature showing no 

change in HbAlc levels with forms of exercise that did not include yoga. Other studies in 

the literature did note a decrease in HbA 1 c levels with exercise. Implications for nursing, 

based on results and methodological issues, were discussed. Implications related to the 

assessment, education, cultural sensitivity, and use of appropriate interventions of the 

NIDDM patient were addressed. Limitations of the study were identified. There were 

recommendations for further research, including recommendations for a larger and more 

representative sample, a longer intervention period, and documentation of supplemental 

exercISe. 
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Pim.a County - 1994 

Cause of Death Ages 25 to44 A,ses 45 to 64 Aaes 65 and 
over 

Accidents 38 40 77 

Suicides 23 31 31 

Homicides 22 9 3 

Malignant Neoplasms 17 246 1086 

Heart Disease 14 231 1674 

AIDS 13 s 

Pneumonia 9 18 12 

Chronic Obstructive 41 325 
Pulmonary 
Disease {COPD) -
Diabetes 20 84 

I 

Cerebral Vascular 2S 349 

Cirrhosis 35 - 38 

Strich, H. (ed.) (1994). Eiml County hal1h ™- Tucson, Am.ona: Community prevention & 

Preparedness/Public Health Division of Pima County. 
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Indian Health Services-1995 

Cause of Death Ages 25 to 44 Ages 45 to 64 Ages 65 and over 

I 
Accidents ! 105 100 

! 
Suicides 25 

Homicides 25 

Malignant 200 800 
Neoplasms 

Heart Disease 23 230 1400 

AIDS 

Pneumonia 300 

COPD 

Diabetes 70 300 

Cerebral Vascular 400 

Cirrhosis 28 75 

United States Department of Health and Human Services/lndain Health Service (1995). 

Trends in Indain Healt~ 1995. Rockville. MD: Author 
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DIABETES FITNESS CLASS 
WHEN: JAN1JARY 12rn-APRIL 8th, 1998 (Mondays and Wednesdays 1-Jpm) 

WHERE: HIAK HITEVI KARI HEAL TH FACILITY 
LARGE CONFERENCE ROOM+ 

WHAT: 
• A twelve week low-impact fitness class which will focus on stretching. 
*The 2 hour class will include: 
60 MTh"UTES OF EXERCISE, VITAL SIGNS, and 30 MINUTES OF HEALTH 
EDUCATION 
(Vital signs will include: pre and post exercise finger stick blood samples, blood pressure 
checks, and weight checks. Weights will be checked 3 times over a 12 week period). 
*"Pre-classes" to be held Tuesday, December 16th (1 pm - 2:30pm) in the Diabetes 
Program Exercise Room and Wednesday, December 1 ~ (2:30 -4pm) in the Large 
Conference Room in Hiak Hitevi Kari Health Facility. 
*Class is limited to 10-12 participants. 

Requirements of Diabetes Fitness Class 
* Age requirement: 18-65 years of age. 
* All participants must be Pascua Yaqui Tribal Members. 
* All participa...,ts must be diagnosed with Type 2 Diabetes by their Primary Care 
Physician. 
*Participants will be screened by the Pascua Yaqui Health Department Diabetes Exercise 
Committee for overall level of compliance and health risks. 
*Clients will be allowed to miss only 3 out of the 24 fitness classes. 

Required Paperwork and Lab Tests 
*Required medical history, medical release, and physician consent forms (provided by 
the Diabetes Program and Pascua Clinic) to be completed and signed by you and your 
physician prior to the start of the class. 

*Participants will be required to take their blood glucose levels twice a day (5.day~ a 
week) on Non Fitness Class Days and four times a day (2 days a week) on Fitness 
Class Days. The extra two fingerstic·ks include a fingerstick before and after the 
Fitness Class. · 

*Required blood test called an HbAlc test (glycosylated hemoglobin) to be drawn at 
your clinic twice throughout the twelve week period (before the first and after the last 
Diabetes Fitness Class). The HbA le test measures the overall average of sugar in your 
blood over a 90 day period. 

*Your first HbAlc test must be drawn by January 2,1998 in order for you to 
participate in the class. 
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Research Component 
*The information collected during the class will be used to determine the effects of 
exercise on overall blood sugars, Rb.Ale levels (glycosylated hemoglobin), and blood 
pressures for a Pilot Research Study conducted by the Pascua Yaqui Health Dept. 

* All information recorded throughout this Pilot Research Study will be kept confidential. 
*Each participant will receive_ a free ''Profilen One Touch glucose meter. 

What to do if vou are interested in the "Diabetes Fitness Class" 
1.) Call the Diabetes Program to reserve your spot (spaces are limited). 

2.) Pick up a "Diabetes Fitness Class Packet". 
*You can pick up a "Diabetes Fitness Class Packet" at either the New Pascua Clinic 
or at the Diabetes Program (located in the Health Department) 
Monday, December 15, 1997. . 
*This includes medical history, medical release and physician consent forms. 

3.) Make an appointment with your physician and have him/her sign your medical 
consent form. 

*If you have been seen by your doctor anytime between August - December, 1997 then 
all you need is your doctor's signature for your medical consent form. 

(when you make an appointment with the receptionist at the New Pascua Clinic, be sure 
to tell him/her that this appointment is for the Medical consent form to be signed for the 
Diabetes Program Fitness Class .... and they may be able to get you an earlier appt.). 

4.) HbAlc (or Glycosylated Hemoglobin) Lab Test to be drawn by January 2, 1998. 
Get the results of this test from your doctor and bring or call in the results to the Diabetes 
Program by January 5, 1998. 

5.) Attend a "Pre-Class" to ask questions about the Diabetes Fitness Class and to get a 
general feel for how the class will be run. 

"Pre-Classes" to be held: Tuesday, December 16th from 1 - 2:30pm in the Diabetes 
Program Exercise Room and Wednesday, December 1711,. from 2:30 -4pm in the Large 
Conference Room in the Health Facility Hiak Hitevi Kari. 
*Please call the Diabetes Program to reserve your spot for one of the "pre-classes". 

6.) Have all papenvork completed and turned into the Diabetes Program no later 
than January 5, 1997. 

**Call 883-5020 ext.6200 or n't. 6406** 
OR 

Stop by the Pascua Health Dept. Diabetes Program 

***Non Pascua Yaqui Tribe Employees will be paid $5.00 per class*** 
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The Neuman Systems Model Definitions 

Sa5ic Structure: The basic st=uccure consi~t~ of common s~=vival 
factors, as well as unique individual character-is tics. It 
represents the basic system energy resources. 

Bo~ndary lines: The flexible l~ne of defense is the outer boundary 
of che client system. All relevant \·a=iables must be taken 
into 4ccount, as the whole i~ greater than the ~u.rr, of the 
parts; a change in cne pa~t effects all other system parts. 

Client/Client System: A composite of variables {physiological, 
psychological, socioculcural, developmental, and spiritual}, 
each of which is a subpart of all parts, :orms the ~hole of 
the client. The client a~ a system is coreposed of a core 
or basic structure of survival factors and surrounding 
protective concentric rings. The co~cent=:c rings a~e 
com~osed of similar facto=s, yet serve varied and diffe:ent 
purposes ir. either retention, attainment, or maintena:1ce c,f 
system stac~lity and i~tegrity or combinat~on of these. The 
client is ccnsidered an open system i~ total interface with 
the envircr.~e~t. The client is viewed as a system, a~d the 
term can be used i~terchar.geably wit~ the client/client 
system. 

Content: The var{ables of person in interaction with the internal 
and external environment comprise tr.e whole client 
system. 

Degree of Reaction: ?he degree c: reaction is the anount c: systera 
instabilicy resulting from stressor invasicn of the normal 
line cf defense. 

Entropy: A process of energy depletion and disorganization moving 
the ~y~tem toward illness or possible death. 

Environment: The environment consists of bc~h internal ~nd 
external forces 3urrounding the client, i~fluencing a~d 
being influenced by the client, at any point in ti~e, as 
an open system. The creative environ~ent is an 
unconsciously developed protective enviro~m~nt that binds 
system ene=gy and encompasses both t~e internal 
and external clie~t envi~onments. 

Feedback: The proce5~ within which matter, energy, and 
information, as system output, provide feedback for 
correccive ac~ion to change, enhance, or stabilize the 
syste:u. 

Flexible line of defense: The f:exible li~e of c~fence i~ a 
protective, accordicn-l~ke mechanism t~at surrounds a~d 
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prote=:s the normal line of d~fense from invasion by 
stressors. The greater the expansiveness of this line from 
the n~rr.1al line of defense, the greate= the degree of 
protectiveness. Examples are situat~onal, s~ch as recently 
al~ered sleep patter~s or immune functions. 

Goal: The sys~em goa: is stability for the pu=-pose cf client 
survival and optimal wellness. 

Health: A co~ti~uu~ of wellness, dynamic in nature, that is 
constantly subject to change. Optimal wellness or 
stability indicates that total system needs are 
being met. A reduced s~ate of wellness is in a 
dvnarnic state of either wellness or illness, in 
v~rying degrees, at any given point in time. 

Inpu~/Outpu~: The matter, energy, and information exchanged 
between client and environment that is entering or 
leaving the system at any point in time. 

Lines of Resistance: Proteccive factors activated when stressors 
have penetrated the norffial lines of defence, causing a 
reaction ~yrnp~omology. The resistance lines ideally protect 
~he basic s:r~cture and facilitate reconstitution toward 
well~ess ~uring and fellowing treatment, as scressor 
re~cticn is decreased and client re5istance is increased. 

Ne;ent=opy: A process of energy conservation chac increases 
organization and complexity, moving the system toward 
stability or a higher degree of ~ellness. Stability and 
de~=ee of wellness have a direct relationship. 

Normal Li~es of Cefense: An adaptational level of health developed 
ove= tine and considered normal for a carticular individual 
client or sy~te~; it becomes a sta~da{d for wellness
devia~ce determination. 

Nursing: A unique professicn concerned with all variables 
affecting clients in their environment. 

Open System: A system in which there is a continuous flow of input 
and process, output and feedback. It is a system of 
organized complexi~y, where all ele~ents are in 
interactio~. Stress and reaction to stress are basic 
components. 

Preve~tion as Inte~vention: Intervention to?olcgy or modes for 
n~rsing action and determinants fo= entry of both client 
and nurse i~to the health care system. P=imary prevention: 
before a reaction to stresso=s occurs. Secondary 
prevention: treatment of systems following a reaction to 
stressors. Tertiary prevention: maintenance of optimal 
wellness following treatment. 
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Process/:un=~~on: The fu~ction or process of the system is the 
exchar.ge of matter, e~ergy, and infor~ation with the 
env~ronnent and the interaction of the parts and subparts of 
the client syste~. A living system tends, to move toward 
whcleness, stabi:ity, wellness, and negentropy. 

Reco~stituticn: Represents the ~eturn and ~aintenance of system 
5tability, follcwing treatment of stressor reaction, which 
may result in a higher or lower level of wellness than 
previously. 

Stability: A state of balance or harmor.y requiring energy 
exchanges as the client adequately copes with stressors to 
retain, attain, or maintain an optimal level of health, 
thus preserving system integrity. 

St=essors: Environmental factors, intra-, inter-, and 
extrapersor.al in nature, that have pote~tial fer 
disr~pting system stability. A stressor is any pher.omenon 
that might penetrate both the flexible and normal lines of 
defe~ce, res~lting ir. either a positive or negative 
outc~~e. 

Wel:D2ss/Ill~ess: Wellr.ess is the co~dition in which all system 
parts and subfar~s a=e in harmony with the ~hole syste~ of 
the client. Wholeness is based o~ interrelationships cf 
variables~ which de:erm~ne the a~ount of resistance an 
individual has to 2ny stres5or. Illness indicates 
dishar~ony a~or.; the parts and s~bparts of the client 
system. 

Holistic: A system i~ c8nside~ed holistic ~hen a~y parts or 
subp3rts can be organizec into 2n interrelating whole. 
Holistic crganiza~ion is one of keeping parts whole or 
stable in their intimate relationshipsi individuals are 
vie~ed as wholes whose component parts are in dynamic 
interdependent interaction. 

Ne~~an (1995), pp. 45-47. 
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1 PASCUA YAQUI TRIBE of ARIZONA 
,:,f, HEALTH PROGRAMS 

·1-s"'.. · 
Memorandum 

.,. _ ~ 
-- · -~ · Date: June 17, 1998 

To: Kim A. Greenwood, R.N., BSN. 

From: Reuben T. Howard, Executive Director 

Re: Access to Pascua Yaqui Health Department Medical Records 

This letter gives Kim Greenwood pennission, pending final approval by the Human 
Subjects Committee at the University of Arizona, to access the Pascua Yaqui Health 
Department Medical Records of those 11 individuals who participated in the Diabetes 
Fitness Class. This class was a pilot research study conducted by the Pascua Yaqui 
Health Department, from January 12, 1998 to April 8, 1998 at the Hiak Hitevi Kari 

Health Facility. 

The information retrieved from these records will be limited to: 

1. Sex 
2. Age 
3. Blood pressures 
4. Weights 
5. Medical Diagnosis 
6. Blood glucose levels 
7. Glycosylated Hemoglobin (HbAlc) levels 

It is understood client confidentiality will be maintained. This information will only be 
used for data analysis for the Diabetic Fitness Class, as it relates to Mr. Greenwood's 
thesis. When completed the results of this analysis will be made available to the Pascua 
Yaqui Health Department. 

7490 S. Camino De Oeste • Tucson , Arizona 85746 • Phone (520) 883-5020 • FAX (520) 883-1057 
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,"· .• •7 · ·-:- ,;;f' 

October I, 1998 

Kim A. Greenwood, R.N., B.S .N. 
P.O.Box41326 
Tucson, Arizona 85716-1326 

Dear Dr. Greenwood: 

We have been pleased to have participated in the pilot research study conducted by the Pascua Yaqui 
Health Department during January 12, 1998 through April 8, 1998 at t.'1e Hiak Hitevi Kari Health Facility. 

This letter serves as permission for you to confidentially collect data from the medical records of the 
following eleven individuals who participated in the Diabetes Fitness Class: 

ER# 
ER# 
ER# 
ER# 
ER# 
ER# 
ER# . 
ER# 
ER# 
ER# 
ER# 

All particip-mts have signed medical release forms. The information you may confidentially collect from 
these records will be limited to: 

I. 
2. 
3. 
4. 
5. 
6. 
7. 

Sex 
Age 
Blood pressures 
Weights 
Medical Diagnosis 
Blood glucose levels 
Glycosylated Hemoglobin (HbAlc) levels 

It is Wlderstood client confidentiality will be maintained. This information will only be used for data 
analysis for the Diabetic Fitness Class, as it relates to your thesis. When completed the results of this 
analysis will be made available to the Pascua Yaqui Health Department and El Rio Health Center. 

ANM:lh 

;, . .-~::;~· . . ~~·1_i;::-;.~c;·i, /\i~:~:·.: ·: ~-( ~5:')7 .:. 5, (52(1
) ?~'-1)-.;_\/~U 

ER#s have been omitted for client confidentiality 
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THt UNfV"..JtSTTYOf 

ARIZONA. 

23 Oc::obe:::- 1~98 

Kim A. Gree:--,w~, RN, 33?-= 
c/o Kathlee~ May, P~.C. 
College of Nursing 
PO BCX 2182~3 

HEA:.TH S0L-.a.5 UNTU 

a,~ 

1522 !: :-.!Jlx! Sc. 
P.O. Bo l -'~ l >~ 
Tucscn. ,k.zc n, ~)7 2-1 - :l i .37 
(~20·, 526-57:: 

RE: BLOOD GLUCOSE A..'ID ?A-~TICIPATION IN YOGA/HEALTH EDUCATION BY 
YAQUl:S WITH TYPE II =!ABETES 

Dear Ms. Gree~wocd: 

We have received dccuments c~ncerning your above cited projec:. I: 
is O'.lr unders:ar.ding th:i: this project involves the retrospective 
review o: medical record3 f:::-om the Pascua Yaqui Health Depart::-.e~:: 
Junbulatory E:icounter Re::c:::-::.s ar..d El Rio Hea l th Center (patie::: 
ide~tifiers removed; aut~o:::-ization letters submitted for review). 
There:ore, regulatio::s p·.:..b2.ished by the U.S. Department of Heal.tr: 
and Huma~ Services [45 C:~ ?art 45.lOl(b) (4)} exempt this type cf 
research from review by o•..:.r Committee. 

Thank you fo= i:iforming ~so= your work. If yo~ have any questicns 
concerning t~e above, please contact this office . 

Since:::-ely yo--.irs, 

William 2 Denr.y, M.C . 
Chair.nan 
Huma~ Subjec~s Com~ittee 

WFD: js 
cc: Cepartmen:al/College ieview Committee 
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