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ABSTRACT 

THESIS:  Analysis of Health Promotion Data Obtained During the 2008 Indiana 
Special Olympics Games: A Comparison of Indiana and Non-Indiana 
Data 

 
STUDENT:  Josette M.K. Dudoit, RD, CD 
 
DEGREE:  Master of Science in Dietetics 
 
COLLEGE:  Applied Sciences and Technology 
 
DATE:  July 2009 
 
PAGES: 148 

 The purpose of this investigation was to determine the health status of Indiana 

Special Olympics athletes who participated in Healthy Athletes® health screenings 

during 2008.  Height, weight, body mass index (BMI), bone density t-scores, smoking 

habits, and eating behaviors of the Indiana Special Olympics athletes, both overall and by 

gender, were compared to data recorded in the National Special Olympics Healthy 

Athletes® Software System (HASS).  A total of 743 Special Olympics athletes ranging in 

age from 19 to 64 years were obtained from the HASS data base.  Of these, 34.6 percent 

(n=257) were Indiana Special Olympics athletes and 65.4 percent (n=486) were non-

Indiana Special Olympics athletes from California, Connecticut, Florida, Louisiana, and 

Montana.  Results indicated that, despite no difference by gender or height, Indiana 

Special Olympics athletes were significantly more overweight (26.8%) or obese (50.3%), 

had a lower bone density (0.049 ± 1.421 vs. 0.750 ± 1.591), a higher frequency of 

tobacco use (12.5% vs. 6.6%), and a lower daily fruit and vegetable consumption than the 

non-Indiana Special Olympics athletes (74.8% vs. 84.0%).  Results will be used to 

identify appropriate health education programs for the Indiana Special Olympics athletes.  
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CHAPTER 1 
 
 
 

INTRODUCTION 

 
Background 

Special Olympics (SO), an international nonprofit organization dedicated to 

empowering individuals with intellectual disabilities to become physically fit, productive, 

and respected members of society through sports training and competition, stands as a 

leader in the field of intellectual disability (Special Olympics, 2008a).  The goal of 

Special Olympics is to provide year-round sports training and athletic competition in a 

variety of Olympic-type sports for children and adults with intellectual disabilities, giving 

them continuing opportunities to develop physical fitness, demonstrate courage, 

experience joy, and participate in a sharing of gifts, skills and friendship with their 

families and with other Special Olympics athletes in the community and aboard (Special 

Olympics, 2008a).  Currently, this international organization serves 2.5 million athletes in 

more than 180 countries around the world (Special Olympics, 2008b). 

 In 1997, the Special Olympics developed the Healthy Athletes® initiative to help 

the Special Olympics athletes improve their health and fitness.  The Healthy Athletes® 

initiative includes seven distinct components: 1) Fit Feet (podiatry), 2) FUNfitness 
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(physical therapy), 3) Healthy Hearing (audiology), 4) Health Promotion (nutrition, 

smoking cessation and sun safety), 5) Opening Eyes® (vision, sponsored by Lions Club 

International), 6) MedFest® (sports physicals and general checkups), and 7) Special 

Smiles® (dental) (Special Olympics, 2008c).  During a Healthy Athletes® event, the 

athletes receive a variety of health screenings and services in a series of clinics conducted 

in a welcoming, fun environment.  In an effort to educate the professional community 

about the health needs and abilities of persons with intellectual and developmental 

disabilities, volunteer health care professionals and students are trained to provide the 

screenings (Special Olympics, 2008c).  Data from the Healthy Athletes® venues are 

entered into the web-based Healthy Athletes® Software System (HASS), developed by 

the Betterhealth Global Limited (Corbin, Malina, & Shepherd, 2005).  HASS is the 

largest database in existence containing health data for persons with intellectual 

disabilities.  The data is used for program planning, policy improvement, and to identify 

research needs of this special population (Special Olympics, 2008c). 

 Data from the2003 Special Olympics World Summer Games held in Dublin, 

Ireland, examined 10,854 individual health screenings across six disciplines for 3,531 

athletes (Corbin et al., 2005).  One thousand different athletes, mean age 24 years, were 

screened at the Health Promotion venue.  In this international venue, results indicated 

forty-five percent (45%) of the adult athletes (20 years of age and older) who participated 

in the Health Promotion venue had abnormal body mass indices (BMI) (e.g., below 18.5 

and greater than 24.9), with twenty-three percent (23%) obese and thirty percent (30%) 

overweight.  Forty-two percent (42%) of all participants reported they smoked.  Only 

forty-seven percent (47%) reported choosing water as their beverage of choice when 
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thirsty.  This data showed that, across health disciplines, an alarming number of persons 

with intellectual disabilities are not making healthy choices, possibly as a result of not 

receiving the health education and care they need to live a healthy life (Corbin et al., 

2005).   

 Obtaining data from Indiana Special Olympics athletes is essential to help Special 

Olympics of Indiana identify and prioritize where their limited funds should be spent on 

state Special Olympics programs.  In January of 2008, Dr. Carol A. Friesen, Associate 

Professor, Department of Family and Consumer Sciences at Ball State University, 

volunteered to serve as the State Clinical Coordinator for the Health Promotion 

component of the Healthy Athletes® initiative program for Special Olympics of Indiana.  

The data collected by Dr. Friesen and her volunteers during the Health Promotion health 

fairs will help Indiana conduct strategic planning to optimize the state’s limited 

resources. 

 
Purpose 

The purpose of this investigation was to determine the health status of the Indiana 

Special Olympics athletes who participated in the Healthy Athletes® health screenings 

during the 2008 Winter, Summer, and Fall Classic Games.  The body mass index (BMI) 

distributions, bone density T-scores, and smoking and eating habits of the Indiana Special 

Olympics athletes, overall and by gender, were calculated and compared to the data of 

non-Indiana athletes recorded in the Special Olympics Healthy Athletes® Software 

System (HASS) data base between 2006 and 2008.  Based on the results, specific types of 

educational programs for Indiana’s athletes will be recommended.. 
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Research Questions 

 This thesis addresses the following four research questions: 

1. What is the demographic profile of the Indiana Special Olympics athletes, 

overall, and by gender, who participated in the 2008 Winter, Summer, and 

Fall Classic Games? 

2. What is the anthropometric status of the Indiana Special Olympics athletes, 

overall and by gender, who participated in the 2008 Winter, Summer, and Fall 

Classic Games? 

a. Height, cm 

b. Weight, kg 

c. Body mass index (BMI) 

d. Bone mineral density (BMD), T-score 

3. What is the health-behavior status of the Indiana Special Olympics athletes, 

overall, and by gender, who participated in the 2008 Winter, Summer, and 

Fall Classic Games? 

a. Percent who use tobacco products 

b. Percent of athletes who said it was OK to smoke in their home 

c. Percent of athletes who said someone in their family smoked a tobacco 

product 

d. Frequency of athletes who attempted to stop smoking in the past year 

for one or more days because they were trying to quit smoking 

e. Frequency of consumption of sources of calcium 

f. Frequency of consumption of fruits and vegetables 
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g. Frequency of consumption of snack foods 

h. Frequency of consumption of sweetened beverages 

i. Frequency of consumption of fortified grains, breads and cereals 

4. Do the anthropometric and health behavior patterns of the Indiana Special 

Olympics athletes differ from the values of non-Indiana Special Olympics 

athletes collected during 2006-2008 Special Olympics Healthy Athletes® 

Health Promotion events and entered into the HASS data base? 

 
Rationale 

Prevention of chronic disease should not be limited to those with a normal 

intellect.  Data collected at the 2003 Special Olympics World Games indicated 

individuals with intellectual disabilities engage in higher rates of unhealthy activities and 

have higher rates of overweight and obesity than individuals without intellectual 

disabilities.  To maximize their impact, Special Olympics Indiana must identify the 

specific health care needs of their athletes so appropriate programs can be identified and 

implemented in an attempt to improve the health of this special population. 

 
Definitions 

The following definitions are used for the purpose of this thesis: 

1. Special Olympics:  An international organization that changes lives by promoting 

understanding, acceptance and inclusion between people with and without intellectual 

disabilities.  Through year-round sports training and athletic competition and other 

related programming for more than 2.5 million children and adults with intellectual 

disabilities in more than 180 countries, Special Olympics has created a model 
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community that celebrates people’s diverse gifts.  Founded in 1968 by Eunice 

Kennedy Shriver, Special Olympics provides people with intellectual disabilities 

continuing opportunities to realize their potential, develop physical fitness, 

demonstrate courage and experience joy and friendship (Special Olympics, 2008d).   

2. Intellectual disability:  According to the World Health Organization (WHO), 

intellectual disability is a condition of arrested or incomplete development of the 

mind characterized by impairment of skills and overall intelligence in areas such as 

cognition, language, and motor and social abilities.  Intellectual disability can occur 

with or without any other physical or mental disorders.  Although reduced level of 

intellectual functioning is the characteristic feature of this disorder, the diagnosis is 

made only if it is associated with a diminished ability to adapt to the daily demands of 

the normal social environment (Special Olympics, 2008d).   

3. Body mass index (BMI):  Weight in kilograms (kg) divided by the square of the 

height in meters (m) (kg/m2); BMI is a simple index of weight-for-height that is 

commonly used to classify underweight, overweight, and obesity in adults (WHO, 

2008).  

a. Underweight:  A BMI of less than 18.5. 

b. Normal Range:  A BMI ranging from 18.5 and 24.9. 

c. Overweight:  A BMI equal or greater than 25.0. 

d. Obese:  A BMI equal or greater than 30.0.   

e. Obese Class I:  A BMI ranging from 30.0 and 34.9. 

f. Obese Class II:  A BMI ranging from 35.0 and 39.9. 

g. Obese Class III:  A BMI equal or greater than 40.0. 
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4. Waist circumference (WC):  Measured in centimeters (cm); WC is an approximate 

index of intra-abdominal fat status.  An ideal WC for men (less than 102 cm) and 

women (less than 88 cm) reduces the risk for health complications.   

5. Bone mineral density (BMD):  Measured in grams (g) divided by the square of 

centimeters (cm) (g/cm2); A measurement of bone mass (Report of the WHO Study 

Group, 1994).   

a. T-score:  Number of standard deviations above or below the mean for 

young adults of your same gender, expressed in grams (g) divided by the 

square of centimeters (cm) (g/cm2). 

b. Z-score:  Number of standard deviations above or below the mean for an 

age and gender specific reference group. 

c. Normal BMD:  T-score greater than -1.0 g/cm2.  

d. Osteopenia (low bone mass):  T-score between -1.0 and -2.5 g/cm2. 

e. Osteoporosis (bone loss):  T-score of -2.5 or less g/cm2. 

6. Unified Partner:  An individual who is not intellectually impaired but who 

accompanies a Special Olympics athlete and participates in athletic events. 

7. Caretaker:  An individual who accompanies the athlete through the Health Promotion 

venue at the time the survey is being administered at the various booths within the 

Health Promotion venue.   
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Assumptions 

The following assumptions of this thesis include: 

1. All participants in the Healthy Athletes® program also participated in the 2008 

Indiana Special Olympics Winter, Summer or Fall Classic Games. 

2. The athletes, athlete’s caretaker, or athlete’s unified partner were able to understand 

the verbal and non-verbal cues from the Healthy Athletes® Health Promotion staff 

who administered the questionnaire. 

3. The athletes, athlete’s caretaker, or athlete’s unified partner provided honest, reliable 

responses to the survey questionnaire.   

4. Height was accurately measured in centimeters to the nearest 0.01 cm. 

5. Weight was accurately measured in kilograms to the nearest 0.01 kg. 

6. The instruments used to measure the athletes’ height and weight were accurate. 

7. Only athletes who were able to stand on their feet without assistance were measured 

for height, weight and waist circumference.   

8. Athletes wore no shoes and the light attire with their pockets emptied, during height 

and weight measurements.   

 
Limitations 

The following limitations of this thesis include: 

1. Height may be underestimated for athletes who could not hold their head up in the 

upright standing position. 

2. Weight may be overestimated for athletes who wore heavy clothing or would not 

empty their pockets. 
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3. A higher BMI will result in any athlete who was not able to hold their head in an 

upright position or who wear heavier than normal clothing or would not empty their 

pockets. 

4. The athletes, athlete’s caretaker, and athlete’s unified partner may not have accurately 

recalled answers to the survey questions. 

5. The limited attention span of the Special Olympics athletes at the time the survey was 

being conducted could result in incomplete or unreliable answers. 

6. The athletes, athlete’s caretaker, and athlete’s unified partner may have been inclined 

to give the Healthy Athletes® Health Promotion staff the answer they wanted to hear 

related to probing.   

7. The waist circumference data was not used in the present study due to measurement 

inconsistencies (e.g., data ranges suggest some states entered the data in inches rather 

than centimeters, yet with the range of answers, it was impossible to discern which 

measurements were in error). 

8. The beverage consumption data was not used in the present study due to 

inconsistencies of data collection and input into the HASS data base (e.g., some states 

only recorded one choice; others recorded as many choices as the athlete indicated).   

9. Only data collected on the most recent version of the Healthy Athletes® Software 

(HASS) Health Promotion form between 2006 and 2008 was analyzed, severely 

limiting the number of non-Indiana athletes in the analysis.  The old (Appendix A-1) 

and most recent (Appendix A-2) versions of the HASS Health Promotion form can be 

found in Appendix A. 
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10. Only states that had completed data entry for EVERY component of every Healthy 

Athletes® event conducted between 2006 and 2008 (e.g., dental, vision, hearing, 

health promotion) were able to be “finalized” by Special Olympics and shared with 

this researcher for analysis, severely limiting the number of non-Indiana athletes in 

this study.  This delimitation resulted in the analysis of only five states (e.g., 

California, Connecticut, Florida, Louisiana, and Montana), with further exclusion of 

athletes whose height or weight was not available, leaving only half (n=486) of non-

Indiana athletes to be included for this study.   

 
Summary 

The purpose of this study was to identify the health status of Indiana Special 

Olympics athletes so appropriate programs could be identified and implemented to 

improve the health of this special population.  Identification of the prevalence of various 

health conditions will potentially aid in the development of new group home policies and 

in the development, implementation, and evaluation of appropriate educational programs 

to better serve the needs of the athletes with intellectual disabilities (ID) who participate 

in the Indiana Special Olympics.  



 

 

 
 
 

CHAPTER 2 
 
 
 

LITERATURE REVIEW 

 
Introduction 

 This literature review examines the background of the Special Olympics 

organization and the overall health status of athletes participating in Special Olympics 

events.  It will examine the prevalence of obesity, osteopenia, and osteoporosis and 

describe the smoking habits and dietary patterns among adults, with and without 

intellectual disabilities (ID).  Lastly, it will review existing programs implemented by 

Special Olympics and identify additional educational programs that would help 

counteract the identified health problems of the Special Olympics population, especially 

in Indiana. 

 
Special Olympics Overview 

Special Olympics is an international nonprofit organization founded by Eunice 

Kennedy Shriver in 1968.  This organization is dedicated to empowering individuals with 

ID to become physically fit, productive, and respected members of society through sports 

training and competition.  Special Olympics is the front runner in research and the 
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driving force for realizing improved policies, laws, and rights for people with ID 

worldwide.  The goal of Special Olympics is to provide year-round sports training and 

athletic competition in a variety of 30 Olympic-type sports to over 2.5 million children 

and adults with ID in more than 192 countries (Special Olympics, 2008a; Special 

Olympics, 2009a). 

To be eligible for participation in the Special Olympics, the athlete must be at 

least eight years old and identified by an agency or professional as having one of the 

following conditions:  intellectual disability; a cognitive delay as determined by 

standardized measures such as intelligence quotient or other generally accepted measures; 

or a closely related development disability, such as functional limitations in both general 

learning and adaptive skills (Special Olympics, 2008e).  There is no maximum age limit 

for participation in Special Olympics (Special Olympics, 2008f).  Upon meeting the 

eligibility requirements, the athlete must register with an accredited program in his/her 

area.  Registration includes submission of an athlete registration form containing 

demographic and medical information, medical certification, and a Centers for Disease 

Control and Prevention-approved (CDC) athlete release form signed by an adult athlete 

or by the parent/guardian of a minor athlete, concerning medical matters and publicity 

permissions (Special Olympics, 2008g). 

 
Healthy Athletes® Initiative 

 In 1997, the Special Olympics developed the Healthy Athletes® initiative program 

to facilitate and improve the Special Olympics athletes overall health and fitness.  The 

Healthy Athletes® initiative program includes seven distinct components:  1) Fit Feet 
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(podiatry), 2) FUNfitness (physical therapy), 3) Healthy Hearing (audiology), 4) Health 

Promotion (nutrition, smoking cessation and sun safety), 5) Opening Eyes® (vision, 

sponsored by Lions Club International), 6) MedFest® (sports physicals and general 

checkups), and 7) Special Smiles® (dental) (Special Olympics 3).  At Special Olympics 

competitions and sponsored events, Healthy Athletes® events provide the athletes with a 

variety of health screenings and services in a series of clinics conducted in a welcoming, 

fun environment.  Volunteer health care professionals and students are trained to provide 

the screenings in an effort to educate the professional community about the health needs 

and abilities of persons with intellectual and developmental disabilities (Special 

Olympics, 2008c).  Data from the Healthy Athletes® events are entered into the web-

based Healthy Athletes® Software System (HASS), the largest database of health data of 

persons with ID in existence, where it is used for program planning, policy improvement, 

and to identify research needs of this unique population (Special Olympics, 2008c). 

 
Special Olympics Research Studies 

Health screening results from data collected and entered into the HASS 

consistently indicate poor health status (Special Olympics, 2009b).  At the 2003 World 

Summer Games in Dublin, Ireland, 3,531 athletes participated in nearly 11,000 individual 

health screenings across six disciplines (e.g., vision, dental, and health promotion).  The 

Health Promotion venue alone screened 1,000 athletes.  The Health Promotion screenings 

consisted of height and weight measurements to calculate BMI, bone mineral density 

scan to determine osteoporosis risk, and a self-report survey on health (e.g., tobacco use, 

sun protection practices, nutrition practices including daily intakes of fruit, vegetable, 
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milk, fats, oils, sweets, and athlete beverage choice), and exercise habits (daily walking 

routines).  The mean age of the athletes was 24 years.  Results of the BMI screening 

revealed 45 percent of the athletes had an abnormal BMI, with 40 percent above normal 

and 5 percent below normal.  Stratification by age indicated more than half of the adults 

(52%) aged 20 years and above had above normal BMIs, with 23 percent obese and 30 

percent overweight.  Nineteen percent (n=103) of the athletes who participated in the 

bone exam screening were osteopenic and 4 percent (n=21) were osteoporotic in at least 

one heel.  By gender, 29 percent of all male athletes and 13.1 percent of all female 

athletes had below normal BMD.  Specifically, 82 (24.3%) of the males were osteopenic 

and 16 (4.8%) were osteoporotic; among females, 21 (10.6%) of the athletes tested were 

osteopenic and five (2.5%) were osteoporotic (Corbin et al., 2005).  

Results of the 2005 World Games indicated tobacco use increased with age.  

Overall, the reported use of tobacco products by athletes from Europe/Eurasia and the 

United States (US) was approximately 10 percent and 3 percent, respectively.  In general, 

47 percent of the athletes reported water as a beverage of choice when thirsty.  Thirty-two 

percent of athletes reported consuming two or more dairy products per day.  US athletes 

reported consuming more dairy products than their counterparts from Europe/Eurasia.  

About 30 percent of the athletes reported having at least one serving of vegetables per 

day; very few athletes reported consuming the recommended two or more per day.  

Twenty-two percent of the athletes reported a daily intake of at least one fruit, with 20 

percent reporting at least two servings (Corbin et al., 2005). 
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Prevalence of Overweight and Obesity among Adults 

Overweight and obesity have negative impacts on mortality and morbidity.  Direct 

associations between obesity and several diseases, including diabetes mellitus, 

hypertension, dyslipidemia, and ischemic heart disease, are well recognized (Malnick and 

Knobler, 2006).  However, there are many other potentially adverse effects of excess 

weight, including cardiovascular and metabolic disease, arthritis, pulmonary 

abnormalities, urinary incontinence, certain cancers, and physical disability (Janssen, 

2007).   

 
Prevalence of Overweight and Obesity: Non-Intellectually Impaired Population 

The prevalence of obesity and overweight increased significantly in the US 

between 1978 and 1991 (Flegal, Carroll, Ogden, and Johnson, 2002).  Flegal et al. (2002) 

examined trends of overweight (BMI ≥25) and obesity (BMI ≥30), using measured height 

and weight data for 4,115 adult men and women from the National Health and Nutrition 

Examination Survey (NHANES) of 1999-2000.  Results for age-adjusted prevalence of 

obesity was 30.5 percent in 1999-2000 compared with 22.9 percent in NHANES III 

(1988-1994; p <0.001).  The prevalence of overweight also increased during this period, 

from 55.9 percent to 64.5 percent (p <0.001).  Extreme obesity (BMI ≥40) also increased 

significantly in the population, from 2.9 percent to 4.7 percent (p=0.002).  Although not 

all changes were statistically significant, increases occurred for both men and women in 

all age groups and for non-Hispanic whites, non-Hispanic blacks, and Mexican 

Americans.  Racial/ethnic groups did not differ significantly in the prevalence of obesity 

or overweight for men.  Among women, obesity and overweight were highest among 
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non-Hispanic black women.  More than half of non-Hispanic black women aged 40 years 

or older were obese and more than 80 percent were overweight.   

 Ogden, Carroll, Curtin, McDowell, Tabak, and Flegal (2006) recently updated the 

estimates of obesity in American adults using 2003-04 NHANES data.  Analysis of 

height and weight measurements from 4,431 adults aged 20 years or older obtained from 

NHANES 2003-2004 were compared with two data sets from the NHANES obtained in 

1999-2000 and in 2001-2002.  In 2003-2004, 32.2 percent of adults were obese.  Among 

men, the prevalence of obesity increased significantly between 1999-2000 (27.5%) and 

2003-2004 (31.1%).  Among women, no significant increase in obesity was observed 

between 1999-2000 (33.4%) and 2003-2004 (33.2%).  The prevalence of extreme obesity 

(BMI >40) in 2003-2004 was 2.8 percent in men and 6.9 percent in women.  In 2003-

2004, significant differences in obesity prevalence remained by race/ethnicity and by age.  

Approximately 30.0 percent of non-Hispanic white adults were obese, as were 45.0 

percent of non-Hispanic black adults and 36.8 percent of Mexican Americans.  Among 

adults aged 20 to 39 years, 28.5 percent were obese, while 36.8 percent of adults aged 40 

to 59 years and 31.0 percent of those aged 60 years or older were obese in 2003-2004.   

The Center for Disease Control and Prevention (CDC) (2008) provided the most 

recent data set for obesity rates among US adults, as well as a visual trend to obesity in 

the US over the past decade, using NHANES data.  In early 2008, 27.4 percent (95% 

confidence interval [CI] =25.80–28.92%) of US adults aged 20 years and older were 

obese.  This figure is higher than, but not significantly different from, the 2007 estimate 

of 26.7 percent of adult Americans who were obese.  The prevalence of obesity generally 

increased over time from 19.4 percent in 1997 to 27.4 percent in early 2008 (Figure 1).   



17 
 

 
 

Figure 1. Prevalence of Obesity Among Adults aged 20 Years and Over:   
United States, 1997-March 2008 (CDC, 2008). 
 

 

 
For both sexes combined, the prevalence of obesity was higher among adults aged 

40–59 years (30.0%) than among adults aged 20–39 years (25.2%) and 60 years and over 

(26.4%).  For all three age groups, there was no significant difference between women 

and men in the prevalence of obesity (Figure 2).   

 
Figure 2. Prevalence of Obesity among Adults Aged 20 Years and Over, by Age 

Group and Sex: United States, January–March 2008 (CDC, 2008). 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



18 
 

 
 

Prevalence of Overweight and Obesity: Intellectually Impaired Population 

Little information is available on the body weight status of adults with ID who are 

non-institutionalized (Yamaki, 2005).  Researchers have argued that adults with ID who 

live in a less restrictive environment are at a higher risk of gaining excess body weight 

(Rimmer, Braddock, and Fujiura, 1993). 

 Fox and Rotatori, (1982) determined the prevalence of obesity for 1,152 adult 

men and women aged 18-77 years old with ID from four Midwestern settings.  The 

settings included:  1) less restrictive to more restrictive continuum ranging from 

institutional care to home care, and 2) the range of ID levels ranged from profound to 

mild.  Gender, birth date, ID level, height, and weight were obtained for all subjects in 

the sample.  Chi-square analysis of the data revealed significant relationships between 

intellectual level (profound/severe and moderate/mild) and weight category (non-

overweight, overweight, and obese) for males (X2 =67.6, df=2, p <0.001) and females  

(X2 =29.3, df=2, p <0.001).  The prevalence of obesity in both males and females 

increased from profound/severe levels to moderate/mild levels of intellectual disability.  

Of the 376 males who were categorized in the profound/severe levels of ID, 12.5 percent 

were overweight and 6.9 percent obese.  Of the 272 females who were categorized in the 

profound/severe levels of ID, 23.9 percent (23.9%) were overweight and 13.6 percent 

obese.  Of the 258 males who were categorized in the moderate/mild levels of ID, 20.5 

percent were overweight and 27.9 percent obese.  Of the 228 females who were 

categorized in the profound/severe levels of ID, 15.8 percent were overweight and 38.2 

percent obese.  A significant relationship was found between sex and weight category (X2 

=19.9, df=2, p <0.001).  Contributing to this significant relationship was the finding that 
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obesity was more prevalent among women than men (25.1 and 15.6 percent, 

respectively); the same trend held true to a lesser extent for the overweight category, 

where overweight was more prevalent among females than males (20.6 and 15.9 percent, 

respectively).   

 Rimmer and Wang (2005) examined the prevalence of overweight, obesity, and 

extreme obesity in a predominantly minority group of Chicago residents with disabilities, 

and then compared the minority group with a nondisabled cohort using the 1999–2000 

NHANES data.  Direct measures of height and weight from 306 participants (108 men 

and 198 women) aged 18 years and older who volunteered for 3 separate research studies 

over a 5-year period were analyzed.  The mean age, weight, height, and BMI of the 108 

(35.3%) males were 47.4 ± 12.8 years, 88.0 ± 23.3 kilograms (kg), 1.70 ± 0.12 meters 

(m), and 30.2 ± 7.1.  The mean age, weight, height, and BMI of the 198 (64.7%) females 

were 50.9 ± 11.1 years, 92.6 ± 27.1 kg, 1.59 ± 0.09 m, and 36.2 ± 10.0.  Overall, 

approximately 84 percent of the Chicago residents with ID were overweight, 62 percent 

were obese, and 22 percent were extremely obese.  Compared to males, females were 

more likely to be overweight (75.9% vs. 87.9%), obese (44.4% vs. 71.2%), and extremely 

obese (7.4% vs. 29.3%), respectively.  Overweight, obesity, and extreme obesity were 

significantly higher among people with disabilities, compared with the NHANES 

national data set on people without disabilities.  For people without disabilities, overall 

results indicated 65 percent were overweight, 31 percent were obese, and only 5 percent 

extremely obese.  The odds ratio (OR) ranged from 1.23 to 4.08 for people with 

disabilities compared with people without disabilities.  Subjects with arthritis and 

diabetes had the highest prevalence of obesity (>90%) and extreme obesity (50%). 
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Simila and Niskanen (1991) analyzed BMIs for 132 adults twenty years of age 

who had gathered at regional institutions for the mentally handicapped, child welfare 

clinics or public health centers from the provinces of Northern Finland in 1987.  The 

subjects’ weight and height and various levels of ID levels were collected for 112 of the 

132 adults.  Subjects were divided into three categories:  BMI <20 (underweight), BMI 

20-24 (normal weight), and BMI ≥25 (overweight).  Obese subjects were divided into 

two groups:  BMI ≥30 (moderately obese) and BMI ≥32 (severely obese).  The mean 

BMI of the profoundly mentally disabled (IQ <20) individuals were significantly lower 

than that for slightly mentally disabled (IQ 50-70), 18.8 and 23.0, respectively.  Overall, 

29.5 percent were underweight, 37.5 percent were normal weight, 33.2 percent were 

overweight, 9.8 percent were moderately obese, and 7.1 percent were severely obese.  

There were higher occurrences in the categories of moderately obese and severely obese 

in women compared to men (11.7 and 8.3 %; 7.7 and 5.8 %, respectively).  In contrast, a 

higher percentage of men were underweight compared to women (31.7 and 26.9 %, 

respectively).   

 Hove (2004) also examined the prevalence of underweight and obesity in 282 

mentally disabled adults aged 18 years and older from 20 communities on the Western 

Coast of Norway.  Height and weight were either measured or collected from the 

individual’s health card.  Of the 143 males, 9.1 percent were underweight, 37.8 percent 

were at their desirable weight, 38.5 percent were overweight, and 14.7 percent were 

obese.  Of the 131 females, 6.9 percent were underweight, 38.2 percent were at their 

desirable weight, 29.8 percent were overweight, and 25.2 percent were obese.  For the 38 

adults with Down’s Syndrome (DS), 2.6 percent of the subjects were underweight, 23.7 
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percent were at their desirable weight, 28.9 percent were overweight, and 44.7 percent 

were obese (p <0.001).  Overall, including DS individuals, 7.8 percent were underweight, 

38.3 percent were at their desirable weight, 34.8 percent were overweight, and 19.1 

percent of these individuals were obese.   

Emerson (2005) collected data across nine geographical localities in Northern 

England on 1,542 adults with ID between 2000 and 2002.  The subjects’ mean age was 

49.3 ± 15.5 years.  Only 1,304 (85%) BMI measurements were available of all 

participants.  For adults with ID, the prevalence rates of obesity were greater for females 

aged 35-44 years (Fisher’s exact p=0.042), 55-64 years (Fisher’s exact p=0.028) and 65-

74 years (Fisher’s exact p=0.002) than for males in the same age categories.  When 

compared with males in the general population, prevalence rates for obesity were lower 

among males with ID only within the 65-74 year age group (z=2.37; p <0.05).  When 

compared with females in the general population, prevalence rates for obesity were 

higher among females with ID within the 16-24 year age group (z=2.17; p <0.05) and the 

35-44 year age group (z=3.68; p <0.001).  There were no statistically significant 

differences between males and females with ID in the prevalence of underweight at any 

age range.  However, males with ID were more likely to be underweight than males who 

did not have ID at all ranges (16-24 years age group:  z=2.14; p <0.05; all other age 

ranges: p <0.001).  Similarly, females with ID were more likely to be underweight than 

females who did not have ID at all ranges above age 35 (p <0.001). 

McGuire, Daly, and Smyth (2007) examined a range of health and lifestyle 

factors, demographic variables, and decision making opportunities of individuals with ID 

through a cross-sectional postal survey.  The survey was distributed to 250 caregivers of 
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people with ID in western Ireland.  Of those, 157 (63%) were completed, 67 from family 

caregivers and 90 from residential caregivers.  The mean age of the adults with ID was 37 

± 11.73 years.  There were slightly more males than females (53.5% male; 46.5% 

female).  The mean BMI of those for whom BMI scores could be calculated (n=130) was 

27.67 ± 5.69.  Nearly 70 percent were overweight or obese.  Over one-third (37.7%; 

n=49) had a BMI greater than 25 (overweight); slightly fewer than one-third (30%; n=39) 

had a BMI of 30 or higher (obese).  Only three (2.3%) respondents were underweight.  

Melville, Cooper, Morrison, Allan, Smiley, and Williamson (2008) also examined 

the prevalence and determinants of obesity in adults with ID.  These adults were living in 

Glasgow, United Kingdom.  BMI data were available for 420 females and 525 males with 

ID aged 16 years and older.  The mean height (1.53 ± 0.11 m; t=17.5,  

p <0.001) and weight (67.4 ± 18.8 kg; t=5.2, p <0.001) of females were significantly less 

than the mean height (1.66 ± 0.12 m) and weight (74 ± 19.7 kg) for males.  Results for 

BMI (based on WHO guidelines) revealed that 5.0 percent (n=26) of the males were 

underweight, 32.4 percent (n=170) were normal weight, 34.9 percent were overweight 

(n=183), 24.2 percent (n=127) were obese, and 3.6 percent (n=19) were morbidly obese.  

Approximately 5.7 (n=24) percent of the females were underweight, 27.6 (n=116) 

percent were normal weight, 27.4 percent (n=115) were overweight, 29.8 percent (n=125) 

were obese, and 9.5 percent (n=40) were morbidly obese.  Females not only had a 

significantly greater mean BMI (28.8 ± 7.8; t=4.5, p <0.001) than males (26.7 ± 5.9), but 

they were more likely to be obese compared to males (OR 1.68, 95% CI 1.28-2.21;  

p <0.001). 
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Lewis, Lewis, Leake, King, and Lindemann (2002) collected data from 

Lanterman Regional Center in Los Angeles, California, on the health status of 353 adults 

aged 18 years of age and older who received services with developmental disabilities.  

This population included individuals who were intellectually disabled and individuals 

with cerebral palsy, autism, epilepsy, and a range of other genetic syndromes.  Subjects 

included 177 females (50.1%) and 176 males (49.9%) with a mean age of 35.8 years.  

Overall, 10.8 percent were underweight (BMI <18.5), 34.3 percent were normal (BMI 

18.5-24.9), 25.7 percent were overweight (BMI 25.0-29.9), and 29.2 percent were obese 

(BMI ≥30.0).   

 Yamaki (2005) analyzed the prevalence of obese, overweight, and healthy weight 

among adults with ID ranging in age from 18-65 years using BMI results extracted from 

the NHANES between 1985 to 2000.  Data from four single-year surveys were combined 

to make reliable estimates for adults with ID.  The estimated proportions of obese, 

overweight, and healthy weight individuals were compared between adults with and 

without ID across four periods (1985-1988, 1989-1992, 1993-1996, and 1997-2000) for 

gender and age.  During the four times periods, results for healthy weight (BMI 18.5-

24.0) declined for males (47.55, 45.52, 38.34, and 39.42) and females (48.01, 40.38, 

38.35, 27.04), respectively.  In contrast, the percent overweight (BMI 25.0-29.0) 

increased for males (29.3, 28.3, 33.9, and 30.1), and females (24.6, 24.6, 23.3, and 27.4), 

respectively, over time.  The prevalence of obese adults with ID increased greatly for 

females (21.6, 29.3, 32.1, and 44.2) compared to males (17.9, 19.4, 23.9, and 26.5) during 

the four time periods.   
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 Bhaumik, Watson, Thorp, Tyrer, and McGrother (2008) examined the BMI 

patterns among 1,119 adults with ID aged 20 years and older (59% males; n=661; 41% 

females; n=458) from the Leicestershire Learning Disability Register between 1987 and 

1999.  Based on WHO BMI guidelines, results revealed 18.6 percent of the subjects were 

underweight, 32.7 percent were normal weight, 28.0 percent were overweight, and 20.7 

percent were obese.  By gender, 20.7 percent of males were underweight, 34.6 percent 

were normal weight, 30.0 percent were overweight, and 14.7 percent were obese.  For 

females, 15.5 percent were underweight, 29.9 percent were normal weight, 25.1 percent 

were overweight, and 29.5 percent were obese.  Obesity was almost twice as prevalent in 

females (29%) as in males (15%) (p <0.001).  Underweight was more prevalent in males 

(21%) than in females (16%) (p <0.03).  For those aged 25 years and older, 15 percent of 

males with ID were obese compared with 19 percent of males in the general population.  

The corresponding prevalence for females with and without ID was 32 and 23 percent, 

respectively.  In contrast, 19 percent of males with ID were underweight compared with 2 

percent of males in the general population.  The corresponding prevalence for 

underweight among females was 12  and 5 percent in the ID and general population.   

 Studies report that obesity is more prevalent in individuals with Down’s 

Syndrome (DS) than individuals with ID not associated with DS (Melville, Cooper, 

McGrother, Thorp, and Collacott, 2005).  Prasher (1995) analyzed 201 adult individuals 

with DS, including hospital and community residents, from the West Midlands.  Of these, 

102 were males (50.7%) and 99 were females (49.3%) with a mean age of 42.2 years.  

The majority of the individuals were living in community, with 73 (36.3%) living in 

supervised community units and 85 (42.3%) living in their family home.  Forty-three 



25 
 

 
 

(21.4%) of the subjects were residing in a hospital setting.  The mean height for males 

and females was 150.5 ± 8.5 cm and 142.6 ± 5.7 cm, respectively.  Both males and 

females were significantly smaller than the general population (mean height 174 cm for 

males and 161 cm for women).  The mean weight for males and females with DS was 

66.9 ± 14.7 kg and 61.1 ± 16.0 kg, respectively.  Overall, 6.5 percent were classified as 

underweight (BMI <21), 11 percent were desirable weight (BMI 21-24), 27 percent were 

overweight (BMI 25-29), 24 percent were obese (BMI 30-34), 16 percent were medical 

obese (BMI 35-39), 4 percent were super obese (BMI 40-44), and 3 percent were morbid 

obese (BMI >44).  By gender, approximately 3 percent of males were underweight, 13 

percent were desirable weight, 31 percent were overweight, 29 percent were obese, 16 

percent were medical obese, 1 percent were super obese, and 2 percent were morbid 

obese.  For females, 10 percent were underweight, 10 percent were desirable weight, 22 

percent were overweight, 19 percent were obese, 17 percent were medical obese, 7 

percent were super obese, and 4 percent were morbidly obese.   

Melville et al. (2005) analyzed data for 247 matched pairs (e.g., each person with 

DS was matched for gender, age and accommodation type) from the Leicestershire 

Learning Disability Register.  Data for this study was collected in 1992-1993.  Of the 247 

individuals, 130 (52.6%) were males and 117 (47.4%) were females.  The mean age of 

the DS group was 37.2 ± 10.5 years; the mean age of the control group was 37.2 ± 10.5 

years.  For each group, five individuals (2%) lived in inpatient facilities and all others 

lived in community accommodations.  The mean height, weight, and BMI for males with 

DS were 1.56 m, 66.0 kg, and 27.03, respectively.  The mean height, weight, and BMI for 

the male control group were 1.65 m, 71.5 kg, and 26.13, respectively.  The percentages of 
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DS males and control males within WHO BMI guidelines were 0.7 and 10.7 for 

underweight, 40.0 and 43.1 for normal weight, 37.7 and 22.3 for overweight, 20.0 and 

18.4 for obesity, and 1.5 and 6.2 for morbid obesity, respectively.  The mean height, 

weight, and BMI for females with DS were 1.44 meters, 61.32 kg, and 29.65, 

respectively.  The mean height, weight, and BMI for the female control group were 1.56 

m, 66.47 kg, and 27.40, respectively.  The percentages of DS females and control females 

within WHO BMI guidelines were 0 and 6.0 for underweight, 22.2 and 32.5 for normal 

weight, 37.6 and 29.5 for overweight, 33.3 and 29.9 for obesity, and 6.8 and 2.6 for 

morbid obesity, respectively.  Overall, women with DS were more likely to be 

overweight or obese than the matched controls; men with DS were more likely to be 

overweight, but less likely to be obese, than the matched controls. 

 In 2002, Special Olympics Delaware piloted “Wellness Park,” a health fair 

component to their Olympic games that provided nutrition, blood pressure, and flexibility 

screening for the athletes.  Figures and risk assessments were recorded on a “health card.”  

Cotugna and Vickery (2003) analyzed data from 210 athletes who received nutrition 

screening; 80 were adults aged 21-63 years and 130 were youth aged 8-20 years.  Among 

the adult athletes, 81 percent were males and 19 percent females.  The mean age, height, 

weight, BMI, and WC for males were 31.5 years, 66.7 inches, 181.8 pounds, 28.7, and 

37.9 inches, respectively.  The corresponding values for females were 29.7 years, 61.7 

inches, 170.1 pounds, 31.2, and 39.7 inches, respectively.  Results revealed that 3.1 

percent of the males were underweight, 32.2 percent were normal weight, 26.2 percent 

were overweight, and 38.5 percent were obese.  For female athletes, no one was 
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underweight, 13.3 percent were normal weight, 20.0 percent were overweight, and 66.7 

percent were obese.   

Harris, Rosenberg, Jangda, O’Brian, and Gallagher (2003) analyzed BMI values 

of 1,749 Special Olympics athletes who participated in the 1999 World Summer Special 

Olympics Games and the 2001 World Winter Special Olympics Games.  Of the 1,749 

athletes who participated in the study, 63 percent were male and 37 percent were female.  

Sixty-eight percent (n=1,187) were participants from other countries and 32 percent 

(n=562) were participants from the US.  The majority of athletes (n=1,210) were 18 years 

of age and older;  20 percent (n=243) of the athletes were 18 to 19 years old, 72 percent 

(n=869) were 20 to 39 years old, and eight percent (n=98) were 40 years of age or old.  

Thirty-seven percent of the athletes (n=443) were from the US.  Six, 29, 33, 18, eight, 

and six percent of the US athletes were underweight, normal weight, overweight, obese 

class I, obese class II, and obese class III, respectively.  For the non-US athletes, six, 60, 

24, six, two, and one percent were underweight, normal weight, overweight, obese class 

I, obese class II, and obese class III, respectively.  US athletes were 3.1 to 4.9 times more 

likely to be overweight or obese compared with their non-US counterparts.   

 
Osteoporosis (OP) 

Bone mineral density (BMD) is a measurement of bone mass that can be reported 

as a T-score (number of standard deviations above or below the mean for young adults of 

your same gender, expressed in g/cm2) or Z-score (number of standard deviations above 

or below the mean for an age and gender-specific reference group).  Normal BMD is 

defined as a T-score greater than -1.0 g/cm2, osteopenia (low bone mass) is defined as a 
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T-score between -1.0 and -2.5 g/cm2, and osteoporosis (bone loss) is defined as a T-score 

of -2.5 or less g/cm2 (Report of the WHO Study Group, 1994).   

Osteoporosis (OP) is a systemic disorder characterized by a loss of bone mass and 

deterioration of bone tissue with an increase in bone fragility and susceptibility to 

fracture (Cole, Dennison, & Cooper, 2008).  The most common clinical complications of 

OP are fractures of the spine, forearm, and hip.  OP affects one’s quality of life by 

causing pain and reducing physical mobility (Rabenda et al., 2007).  Adequate nutrition 

throughout the lifespan can minimize the development of this disease, both in the early 

periods of bone growth (e.g., growing infants, children and adolescents), and during early 

and older adulthood.  Osteoporosis is not a normal part of aging; it is a disease that can be 

prevented, detected and treated (National Osteoporosis Foundation, 2008a).   

One in two females, and one in four males, over the age of 50 will have an 

osteoporosis related fracture in their remaining lifetime.  According to estimated figures, 

osteoporosis was responsible for more than 2 million fractures in 2005, including 

approximately 297,000 hip fractures, 547,000 vertebral fractures, 397,000 wrist fractures, 

135,000 pelvic fractures, and 675,000 fractures at other sites (National Osteoporosis 

Foundation, 2008c). 

A number of factors can increase the likelihood of developing osteoporosis over 

one’s lifetime.  These factors include one’s age, sex, family history, low body weight or 

being of small frame and thin, race and ethnicity, history of broken bones, menopause, 

poor diet, inactive lifestyle, smoking, alcohol abuse, medications that may cause bone 

loss, and certain disease or conditions that cause bone loss (e.g., anorexia nervosa, celiac 

disease, depression, hyperparathyroidism, loss of height, hyperthyroidism, inflammatory 
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bowel disease, multiple myeloma, organ transplants, rheumatoid arthritis, weight loss, 

and other diseases and conditions) (National Osteoporosis Foundation, 2008b).   

 
Osteoporosis: Non-Intellectually Impaired Population 

Osteoporosis is a major public health threat for an estimated 44 million 

Americans or 55 percent of the people 50 years of age and older.  In the US today, 10 

million individuals are estimated to already have the disease and almost 34 million more 

are estimated to have low bone mass, placing them at increased risk for osteoporosis 

(National Osteoporosis Foundation, 2008b).  

Looker et al. (1997), analyzed dual-energy X-ray absorptiometry measurements 

(DXA) of femoral BMD from the NHANES III (1988-1994) to estimate the overall scope 

of the disease in the US population of females and males 50 years of age and older.  

Using WHO definitions, the estimated prevalence of osteopenia in females in the four 

femur regions (femur neck, trochanter, intertrochanter, and total femur) ranged from 37 

percent (intertrochanter) to 50 percent (femur neck), impacting an estimated 13-17 

million females.  The estimated prevalance of osteoporosis ranged from 13 percent 

(trochanter) to 18 percent (femur neck) percent, impacting 4-6 million females.  For men, 

the prevalence of osteopenia ranged from 28 percent (trochanter) to 47 percent (femur 

neck), while the prevalence of osteoporosis ranged from three (trochanter) to six percent 

(femur neck).   

Mussolino and Gillum (2008) analyzed NHANES III data to determine the 

association of BMD (expressed in grams of bone mineral content per area of square cm) 

and mortality over a median follow-up of nine years.  A cohort of 5,769 non-Hispanic 
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whites, non-Hispanic blacks, and Mexican Americans aged 50 years and older at baseline 

were followed through 2000 for overall mortality using the restricted-use NHANES III 

Linked Mortality File (1,741 deaths: 983 men, 758 women) through December 31, 2000.  

DXA was used to measure bone mineral content of the proximal femoral region.  Cutoff 

values for quartiles for BMD include:  0.741 or less (first quartile), 0.742 to 0.865, 0.866 

to 0.982, and 0.983 or greater (fourth quartile).  Results revealed that persons in the first 

BMD quartile (lowest BMD) compared to the fourth quartile (highest BMD) were likely 

to be older (70 years; range 61.3-70.0), female (86.1%; range 22.5-86.1), non-Hispanic 

white (92.9%; range 82.9-92.9), have low BMI (24.5; range 24.5-29.9), low consumption 

of alcohol (6.0 drinks/day; range 6.0-10.1), and a current smoker (23.9%; range 10.8-

23.9).  They were also less likely to have high levels of physical activity (40.0%; range 

40.0-48.1%) and were less likely to have hypertension (49.3%; range 49.3-61.3%), a 

history of heart disease (10.2%; range 10.2-13.2%), or diabetes (7.6%; range 7.6-15.8%).   

Robitaille et al. (2008), analyzed the prevalence of osteoporosis in 8,073 females 

aged 20 years and older using NHANES 1999-2004.  The main sample used in this study 

consisted of 5,563 respondents who agreed to participate in the subsequent physical 

examination and had no missing data.  The overall reported prevalence of osteoporosis of 

females aged 20 years and older was 7.94 percent (95% CI=7.08, 8.89) and 17.95 percent 

(95% CI=15.9, 20.2) among women aged 50 years and older.   

Eisman, Clapham, and Kehoe (2004) initiated a project to examine the prevalence 

of osteoporotic fractures, risk factors for osteoporosis, and use of anti-fracture therapy 

among postmenopausal Australian females aged 60 years and older.  Data for 57,088 

patients who reported either symptoms of and/or risk factors for osteoporosis were 
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analyzed.  These patients ranged in age from 59–105 years (mean age, 71.8 ± 7.6 years), 

were 159.2 ± 7.4 cm in height, and weighed 67.3 ± 14.1 kg.  Among the total group, 29 

percent (n=20,248) of the females reported fractures.  Of these, 66 percent reported one 

fracture, 22 percent reported two fractures, and 12 percent reported 3–14 fractures.  Of all 

reported fracture types, 38–67 percent were substantiated in the doctors’ notes or in an X-

ray report.  Vertebral fractures were more likely to be substantiated (67%) than other 

fractures (hip, 48%; wrist, 38%; ankle, 41%; rib, 45%; any other low-trauma fracture, 

44%).  Only 5,049 (23%) of the 22,267 patients who reported height loss indicated the 

amount lost.  The majority (84%) reported height loss of ≤6 cm (median, 3 cm).  Twenty-

seven percent reported a height loss of 4–5 cm and 29 percent indicated height loss of ≤2 

cm.  Vertebral fracture (OR, 1.37; 95% CI, 1.13–1.66), kyphosis (1.48; 1.30–1.68), back 

pain (1.46; 1.26–1.68), early menopause (1.23; 1.07–1.42), and age (1.40; 1.35–1.47 in 5-

year increments) were each associated with greater height loss.  Only eight percent 

(n=4,559) of the females reported having had a BMD test.  Of these, the majority 

(n=3,589; 78%) included a scan of both the spine and hip; most (80%) had been 

conducted in the previous year.  Approximately one-half of the women had osteopenic T-

scores (-1 to -2.5) and approximately one-third had osteoporotic T-scores (<-2.5).  

Women with a previous fracture or other relevant history were more likely to have had a 

BMD test.  According to the authors, the increased likelihood was generally modest 

except for previous fracture (OR, 2.31; 95% CI, 2.15–2.47), corticosteroid use (1.50; 

1.45–1.74), osteoporotic family history (1.52; 1.40–1.65), kyphosis (1.50; 1.39–1.62), or 

height loss (1.39; 1.29–1.49)  
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Povoroznyuk, Dzerovich, and Karasevskaya (2007) determined the BMD of 

normal Ukrainian female subjects and compared results with US-Northern European 

reference data.  A total of 353 females aged 20-79 years had a DXA BMD scan of the 

spine (L1-L4 in the anterior-posterior position), proximal femur (neck, Ward’s triangle, 

and trochanter regions), and radial shaft.  Osteopenia and osteoporosis were categorized 

according to the WHO definition.  Female populations were divided into 6-decade 

subgroups for cross-sectional analysis.  The average height and weight measurements 

were 162.9 ± 6.4 cm and 73.1 ± 14.6 kg, respectively.  Overall average T-scores ranged 

from -1.73 ± 1.89 to -0.05 ± 1.05 for the spine, -1.45 ± 0.92 to 0.21 ± 1.04 for the total 

femur, -1.35 ± 0.96 to 0.35 ± 1.08 for the femur (trochanter), -2.60 ± 0.99 to -0.40 ± 0.96 

for the femur (Ward’s triangle), -1.99 ± 0.91 to -0.36 ± 0.85 for the femoral neck, and -

2.59 ± 1.51 to -0.44 ± 1.24 for the radial shaft.  The prevalence of osteoporosis and 

osteopenia for US-European females measured at the spine (L1-L4) were 31 and 49 

percent, at the femoral neck were 13 and 54 percent, respectively; the prevalence of 

osteoporosis and osteopenia at the radius were 22 and 46 percent, respectively.  The 

corresponding values for the female Ukrainian population were 20 and 43.9 percent, 11 

and 55 percent, and 24 and 42 percent.   

Salehi, Khazaeli, Najafizadeh, Ashraf, and Malekpour (2008) analyzed the BMD 

of the hip, lumbar spine, and forearm by DXA in 2,085 (522 males, 1,563 females) 

healthy Iranian subjects aged 20-88 years who attended an outpatient clinic between 2001 

and 2005.  BMD values were expressed as T-score (for subjects ≥50 years) or Z-score 

(for subjects <50 years).  The T-scores were categorized according to WHO definitions.  

The prevalence of osteoporosis and osteopenia in at least one measured site among 
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subjects aged 50 years and older were 36.1 percent and 43.9 percent in females and 24.5 

percent and 70.8 percent in males, respectively.  Among subjects ≤50 years, 49.6 percent 

of females and 59.6 percent of males had low bone mass, respectively.  Approximately 

0.2 percent of females and 0.3 percent of males <50 years, and 2.2 percent of females and 

1.4 percent of males ≥50 years, had a history of fracture.   

 
Osteoporosis: Intellectually Impaired Population 

Individuals with ID are known to have a high prevalence of both low BMD and 

fractures with significant attendant morbidity (Jaffe, Timell, Elolia, and Thatcher, 2005).  

Falls are more likely to occur in people with impaired balance, lack of coordination, and 

lower-extremity weakness, increasing the risk for fractures in the presence of low BMD.  

Such fractures are likely to increase morbidity and mortality in persons already disabled 

by other chronic disorders (Smeltzer, Zimmerman, & Capriotti, 2005).  Inability to bear 

weight, a sedentary lifestyle, and chronic use of certain medications (e.g., steroids or 

antiepileptic agents) are known risk factors for osteoporosis and are common among 

people with disabilities.  These conditions are common among people with disabilities, 

especially among females, because of the unavoidable decrease in estrogen levels that 

occurs with menopause (Smeltzer et al., 2005).   

Schrager, Kloss, and Ju (2007) reviewed medical charts of 93 females with ID 18 

years of age and older who were seeking health care at one of thirteen family medicine 

clinics in and around Madison, Wisconsin.  A 32 percent (n=30/93) prevalence rate of 

adult-onset fractures was found in this population.  Multiple logistic regression indicated 

menopause status (OR, 10.34; CI, 0.42-1.75) and use of anticonvulsant medications 
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(3.67; 1.04-12.92) continued to be associated with fractures after controlling for all other 

variables.  Results revealed the average age of a female’s first fracture was 41.7 years; 

the average age for any fracture was 45.1 years.  Most of the fractures were appendicular 

(84%), occurring due to a fall or minor traumatic event.  By age group, subjects who had 

fractures include:  15 percent of 18-30 year olds, 17 percent of 31-40 year olds, 23 

percent of 41-50 year olds, 68 percent of 51-60 year olds, and 30 percent of 60 and older.  

Fewer than half of the females in the study were taking calcium supplements (67.7% of 

those with a fracture), 26 percent overall had a bone density test (38.7% of those with a 

fracture), about one-half had a fall assessment (74.2% of those with a fracture), and 17 

percent were taking bone-preserving medication (35.5% of those with a fracture).  Those 

who had a history of a fracture were significantly more likely to be taking calcium, had 

osteoporosis counseling, and had a fall assessment (Schrager et al., 2007) 

Jaffe et al. (2005) reexamined the data from an earlier study to identify the prime 

risk factors associated with low BMD as measured by quantitative ultrasound of the 

calcaneus.  The BMD analysis had been performed on 79 females and 132 males residing 

in a facility for adults with ID.  More than three quarters (77.2%) of this institutionalized 

population had low BMD.  Based on WHO definitions for BMD measurements, 62 

percent of residents 60 years of age and older were osteoporotic and one-third were 

osteopenic.  More females aged 60 years of age and older were osteoporotic (67.1%) than 

were their male counterparts (48.5%).  Twenty-six percent of males below 60 years of 

age were osteoporotic and 36 percent were osteopenic.  For this study, significant risk 

factors for low BMD included:  being a female,  being a female who was immobile, being 

female and taking anticonvulsants, being an immobile male aged 60 years or greater, 
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being a Caucasian male between the ages of 41-59 years old, or being a Caucasian male 

smoker. 

Zylstra, Porter, Shapiro, and Prater (2008) analyzed documented BMD results of 

298 community-dwelling individuals with ID and/or developmental disabilities (DD) 

separated into age subgroups (19-29, 30-45, 46-65, and 66+ years).  BMD results were 

converted into T-scores.  Overall, 32 percent of the subjects had a normal BMD, 51 

percent had osteopenia, and 17 percent had osteoporosis with a mean T-score of -1.71 ± 

1.51.  Among those aged 19-29 years (n=25 males and 9 females) 36 percent and 56 

percent of the males and females, respectively, had a normal BMD; 36 and 33 percent of 

the males and females, respectively, were classified as osteopenic, and 28 and 11 percent 

of the males and females, respectively, were classified as osteoporotic.  Among those 

aged 30-45 (63 males and 44 females), 29 and 41 percent of the males and females, 

respectively, had a normal BMD; 56 and 50 percent of the males and females were 

osteopenic; and 16 and 9 percent were osteoporotic, respectively.  Among those 45-65 

year old (71 males and 66 females), 30 and 29 percent of the males and females were 

categorized as having a normal BMD, while 54 and 55 percent of the males and females 

were categorized as having osteopenia; 17 percent of both males and females were 

classified as having osteoporosis among this age group.  There was a difference in the 

percent of ambulatory versus non-ambulatory individuals with osteoporosis (14.9% 

versus 33.3%, p=0.05).  Gender differences for osteoporosis rates (19.2% versus 14.5%,) 

were not statistically significant (p=0.197).  Although the rate of osteoporosis increased 

with the severity of mental retardation (mild=10.5%, moderate=14.3%, severe=18.1%, 

and profound=34.1%), these differences were not significant (p=0.96).  The rate of 



36 
 

 
 

normal BMD, osteopenia, and osteoporosis among the six most common diagnostic 

categories (e.g., autism, cerebral palsy [CP], DS, metabolic error, organic brain injury 

[OBI], and schizophrenia) were highest for metabolic errors (66.70%), OBI (63.40%), 

and CP (25.6%), respectively.  The lowest values for normal BMD, osteopenia, and 

osteoporosis were OBI (19.8%), metabolic errors (25%), and metabolic disorder (8.3%). 

Center, McElduff, and Beange (1994) measured the lumbar BMD in a selected 

group of 53 people with ID who had either been referred to the Royal North Shore 

Hospital Endocrinology clinic for assessment (n=43) or were referred directly for BMD 

measurement (n=10).  Of 31 females, 5 had Prader-Willi syndrome, 13 had DS, and 13 

had various other diagnoses.  Of 22 males, 9 had DS and 13 had various other diagnoses.  

Lumbar BMD was measured using dual photon absorptiometry with a Norland XR-26 

bone densitometer.  The results were expressed as a Z-score.  The group overall was 

young, with an average age of 35 ± 11 years for males and 36 ± 13 years for females.  

The average height for males and females were 1.6 ± 0.1 meters and 1.5 ± 0.1 meters, 

respectively.  Females were more obese than males, with an average BMI of 30.3 ± 7.1 

compared to 24.9 ± 4.3, respectively (p <0.002).  Lumber BMD was -1.275 ± 1.035 (Z-

score:  mean ± SD; p <0.00001 versus normal controls).  Males were significantly more 

osteoporotic than females (Z-scores:  -1.741 ± 1.042 males and -0.945 ± 0.908 females; p 

<0.00001).  By disease condition and gender, the BMD values for females were -1.240 ± 

0.467 (Prader-Willi syndrome, p <0.005 versus normal controls); -1.100 ± 1.050 (DS, p 

<0.003); and -0.831 ± 0.711 (various diagnoses, p <0.002).  BMD values for males were -

2.022 ± 0.919 (DS, p <0.0001) and -1.577 ± 1.065 (various diagnoses,  

p <0.0003).   
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Smeltzer et al. (2005) recruited females with a variety of disabling disorders at 

health fairs and workshops targeted toward people with disabilities through a series of 

announcements and posters that informed women a free BMD screening was available.  

Data was obtained from each subject who attended one of ten health fairs and/or 

workshops.  The BMD screening was performed at the os calcis with a peripheral 

instantaneous X-ray imager (PIXI).  BMD scores (T-scores and Z-scores) were reported 

as grams per centimeter squared.  The sample included 429 females with the mean T-

score of -1.24 ± 1.9; T-scores ranged from a high of 5.6 to a low of -5.0.  Using the WHO 

definition for normal BMD, osteopenia, and osteoporosis, 46.9 percent (n=201) were 

classified as normal BMD; 30.5 percent (n=131) were osteopenia; 22.6 percent (n=97) 

were osteoporotic.  Overall, over half (53.1%) of the females in this study had BMD 

values indicative of either osteopenia or osteoporosis.  Significant differences were 

detected in the percentages of females whose T-scores were categorized as normal, 

osteopenic, or osteoporotic by type of disabling disorder (X2
22

 =76.3; p<0.001).  More 

than 90 percent of females who reported spinal cord injury (SCI) or spina bifida had a 

low BMD (e.g., osteopenia or osteoporosis) when screened.  Other disabling conditions 

associated with osteopenia and osteoporosis were individuals with CP (84.0%), 

cerebrovascular accident (71.4%), postpoliomyelitis syndrome (69.2%), other 

neuromuscular disorders (72.8%), and multiple sclerosis (MS) (53.7%).  The authors also 

reported significant differences (X2
4 =70.3, p <0.001) in the percentages of females whose 

T-scores were categorized as normal, osteopenia, or osteoporosis by self-reported 

ambulatory status.  Of those who reported they were able to ambulate without difficulty, 

27.9 percent had low BMD; 59.2 percent of those who ambulated with difficulty had low 



38 
 

 
 

BMD; 76.8 percent of those who always used a wheelchair had T-scores indicating low 

BMD (-1.0 or less).  The percentages of females in each of the 3 ambulatory status 

categories with T-scores consistent with the WHO criterion for osteoporosis (-2.5 or less) 

were 4.9 percent, 15.1 percent, and 47.3 percent, respectively.   

 
Smoking Habits 

Smoking causes lung cancer as well as cancers in organs throughout the body 

(e.g., mouth, throat, larynx, esophagus, lung, kidney, bladder, stomach, blood, pancreas, 

and cervix) (CDC, 2004).  Even smokeless tobacco causes damages that can lead to heart 

and blood vessel disease.  Smoking affects people of all ages.  At any age, smoking 

damages your lungs.  The more cigarettes a person smokes, the faster lung damage 

occurs.  Smoking has also been associated with an increased risk of fractures, dental 

diseases, sexual problems, cataracts, and peptic ulcers.  Cigarette smoking is the leading 

cause of preventable disease and death in the US.  However, if an individual quits 

smoking, their lungs can gradually return to normal for their age (CDC, 2004).   

Cancer is the second leading cause of death in the US.  The economic burden of cigarette 

use is enormous.  From 1995 to 1999, smoking-related costs totaled $157.7 billion each 

year.  This figure includes more than $75 billion in direct medical costs for adults 

(ambulatory care, hospital care, prescription drugs, nursing homes, and other care), about 

$82 billion in indirect costs from lost productivity, and $366 million for neonatal care.  

This equals an estimated $3,000 per smoker per year (CDC, 2004). 
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Smoking Habits: Non-Intellectually Impaired Population 

Self-reported data from the 2005 National Health Interview Survey (NHIS) adult 

core questionnaire containing questions on cigarette smoking was analyzed by the CDC 

(2006).  This survey was administered via in-person interview to 31,428 (n=13,762, men; 

n=17,666, women) persons from the non-institutionalized US civilian population aged 18 

years and older.  Results revealed that, overall, 20.9 percent of the population were 

current smokers. By gender, 23.9 percent of males and 18.1 percent of females reported 

smoking cigarettes at the time the survey was conducted (CDC, 2006).   

The Center for Disease Control and Prevention funds the Behavioral Risk Factor 

Surveillance System (BRFSS).  BRFSS is a state-based, stratified, random-digit–dialed 

telephone survey of the non-institutionalized US civilian population aged 18 years and 

older.  The survey collects data on health conditions and health risk behaviors of a 

representative population in each state.  The 2007 BRFSS survey was conducted in the 50 

states, District of Columbia, Guam, Puerto Rico, and US Virgin Islands and included data 

from 430,912 respondents.  Results revealed the median prevalence of smoking among 

adults in the 50 states and DC was 19.8 percent.  By state, the current smoking 

prevalence was highest in Kentucky (28.3%), West Virginia (27.0%), and Oklahoma 

(25.8%); smoking prevalence was lowest in Utah (11.7%), California (14.3%), and 

Connecticut (15.5%).  Smoking prevalence was 8.7 percent in US Virgin Islands, 12.2 

percent in Puerto Rico, and 31.1 percent in Guam.  The median smoking prevalence 

among the 50 states and DC was 21.3 percent for males and 18.4 percent for females 

(CDC, 2009).   
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Smoking Habits: Intellectually Impaired Population 

To date, little attention has been focused on determining the prevalence of 

smoking in people with ID or in developing appropriate strategies to assist them to stop 

smoking (Tracy & Hosken, 1997).  Tracy and Hosken (1997) recruited and interviewed 

36 individuals (18 males and 18 females) with ID who were registered with the Victorian 

Department of Health and Community Services and living independently in the southern 

metropolitan area of Melbourne.  On the basis of the interview, the individuals were 

classified into one of three groups, regular smokers, ex-smokers, and never smoked 

regularly.  More than two-thirds (69%) of the subjects were 35 years of age or younger; 

only 8 percent of the sample was over 55 years.  The overall smoking prevalence in this 

group was 36 percent.  Thirty-nine percent of the males, and 33 percent of the females, 

identified themselves as current smokers.  Of the current smokers, 54 percent reported 

smoking less than 10 cigarettes per day; only one person reported smoking more than 40 

cigarettes (2 packs) per day.  All current and past smokers interviewed reported they 

started smoking before the age of 18 years.  One smoker reported he started to smoke 

before the age of 8 years.  Forty-six percent of smokers indicated they wanted to quit 

smoking; 69 percent of the current smokers reported they had tried to give up smoking in 

the past but had not been successful.  The most commonly mentioned reasons why 

current and past smokers started to smoke included peer group influences (54%) and the 

relief of stress and tension (15%).  When assessing the knowledge of health effects from 

smoking, 94 percent of those interviewed thought they could die from smoking and the 

other 6 percent were unsure.  Of the total sample, 97 percent could name one or more 

smoking-related illness, with cancer and respiratory disease being the most commonly 
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mentioned.  Over half of the smokers (54%) expressed an interest in participating in a 

smoking cessation program (Tracy & Hosken, 1997).   

Degenhardt and Hall (2001) examined data from 10,641 adults, aged 18 years and 

older, using data from the 1997 Australian National Survey of Mental Health and Well-

being.  Tobacco status was classified into one of three groups:  never smoker, former 

smoker, and current smoker.  Overall, tobacco use among those who never smoked, 

former smokers, and current smokers were 48.2, 26.9, and 24.9 percent respectively.  By 

gender, 55.1 percent of males and 41.0 percent of females had never smoked, 21.8 

percent of males and 32.1 percent of females were former smokers, and 23.0 percent of 

males and 26.9 percent of females were current smokers.  Current tobacco use was more 

common among younger persons (34% of those aged 18-24 years vs. 8% of those aged 

75 years and over), while older persons were most likely to have given up smoking (37% 

versus 10% of those aged 18–24 years; X2=615.38; p <0.001). 

Hymowitz, Jaffe, Gupta, and Feuerman (1997) analyzed data from 136 adults 

with ID between the aged of 18 to 69 who were consecutively seen for clinical care in 

1994 at the developmental disabilities clinic of the University Behavioral Health Care 

Center.  Of the 136 patients, 57 percent (n=78) were males and 43 percent (n=58) were 

females.  Mean age of the patients was 35 years.  Eighteen percent (n=25) of the patients 

reported they currently smoked cigarettes.  Of these, 30 percent were diagnosed with 

mild mental retardation and 37 percent with borderline retardation.  Of the 25 patients 

who smoked, 13 reported smoking between one and ten cigarettes a day, nine reported 

smoking between 11 and 20 cigarettes per day, and three patients reported smoking 

between 21 and 40 cigarettes per day.  The average age of initiation of smoking was 15 



42 
 

 
 

years.  All but two patients reported they started smoking by 18 years of age.  Two 

significant independent predictors of cigarette smoking that emerged were intellectual 

level (OR=2.763; 95% CI=1.358 to 5.622) and schizophrenia (OR=3.501; CI=1.073 to 

11.424), with patients in the mild and borderline ranges of intellectual functioning and 

those with a diagnosis of schizophrenia most likely to smoke cigarettes. 

McGuire, Daly, and Smyth (2007) examined a range of health and lifestyle 

factors, demographic variables, and decision making opportunities through a cross-

sectional postal survey.  The survey was distributed to 250 caregivers of people with ID 

in western Ireland.  Of those, almost two-thirds (63%; n=157) were completed.  The 

mean age of respondents was 37 ± 11.73 years, with genders of individuals being equally 

distributed (46.5% female; 53.5% male).  The prevalence of smoking was particularly 

low in this sample at 2.6 percent (n=4); half of those were reported as “occasional 

smokers.”  The average number of cigarettes smoked per day was 13.  Only one smoker 

reported a daily cigarette consumption of seven per day.   

Armour et al. (2007) analyzed data from the 2004 BRFSS to estimate differences 

in smoking prevalence between people with and people without disabilities.  In 2004, the 

median age-adjusted prevalence of current cigarette smoking in the 49 states for which 

data were available, and in the District of Columbia, Puerto Rico, and the US Virgin 

Islands, was higher for people with disabilities (median=29.9%) than for people without 

disabilities (median=19.8%).  The top five states for smoking prevalences among persons 

with disbailites included: Delaware (39.4%), Ohio (38.0%), West Virginia (37.8%), 

Indiana (35.4%), and Kentucky (35.1%).  The bottom five states for smoking prevalences 
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among persons with disbailites include:  Puerto Rico (16.5%), Utah (17.3), California 

(22.5%), Minnesota (24.9%), and Georgia (26.4%).   

Lasser et al. (2000) assessed the rates of smoking and tobacco cessation in adults, 

with and without ID among 4,411 respondents aged 15 to 54 years using data from the 

National Co-morbidity Survey from 1991 to 1992.  Current smoking rates for 

respondents with no mental illness, lifetime mental illness, and past-month mental illness 

were 22.5, 34.8, and 41.0 percent, respectively.  Lifetime smoking rates were 39.1, 55.3, 

and 59.0 percent, respectively p <0.001 for all comparisons).  Smokers with any history 

of mental illness had a self-reported quit rate of 37.1 percent (p=0.04).  Smokers with 

past-month mental illness had a self-reported quit rate of 30.5 percent (p <0.001) 

compared with a quit rate of 42.5 percent among smokers without mental illness.  The 

odds ratios for current and lifetime smoking in respondents with mental illness in the past 

month versus respondents without mental illness, adjusted for age, sex, and region of the 

country, were 2.7 (95% CI, 2.3-3.1) and 2.7 (95% CI, 2.4-3.2), respectively.   

Morris, Giese, Turnbull, Dickinson, and Johnson-Nagel (2006) used statewide 

administrative data sets from Colorado Client Assessment Record for persons with who 

were receiving services in the public mental health system to estimate the prevalence of 

tobacco use among persons with mental illnesses.  The study population included 

111,984 unduplicated individuals aged 12 years and older whom the Colorado public 

mental health system served during the 2003 and 2004 fiscal years.  Of the 111,984 

individuals, 43 percent (n=48,397) were males and 57 percent (n=63,238) were females.  

By age group, 24 percent (n=27,261) were 12-17 years old, 69 percent (n=77,349) were 

18-59 years of age, and seven percent (n=7,374) were 60 years of age and older.  The 
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overall prevalence of tobacco users were 38.7 percent (n=43,508); by gender, 42.3 

percent of the males and 36.2 percent of the females reported being tobacco users.  

Approximately 46.7 percent of the adults aged 18 to 59 were tobacco users compared to 

28.2 percent for the adults 60 years of age and older.   

 Schrager, Kloss, and Ju (2007) reviewed medical charts of 93 females 18 years 

and older with ID  who were seeking health care at one of thirteen family medicine 

clinics in and around Madison, Wisconsin.  The studied (previously described) intended 

to measure the relationship, among others, between fracture risk and smoking habits.  In 

this population, 16 percent (n=15) of the women reported being smokers (current or past).   

 
Dietary Patterns 

The Dietary Guidelines for Americans 2005 for the general US population are 

developed by the United States Department of Agriculture (USDA) and the Department 

of Health and Human Services (DHHS).  The Dietary Guidelines for Americans 2005, 

issued and updated jointly every 5 years by these two departments, provides authoritative 

advice for people two years of age and older about how good dietary habits can promote 

health and reduce risk for major chronic diseases (USDA, 2009).  The Dietary Guidelines 

for Americans 2005 recommends consuming a variety of nutrient-dense foods and 

beverages within and among the basic food groups while choosing foods that limit the 

intake of saturated and trans fats, cholesterol, added sugars, salt, and alcohol.  These 

guidelines are currently under revision and are scheduled to be updated in 2010 (US 

DHHS, USDA, & US Dietary Guidelines Advisory Committee, 2005).   
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Dietary Patterns: Non-Intellectually Impaired Population 

 The typical consumption of a variety of key nutrients in the non-intellectually 

impaired population will be addressed in this section.  Data associated with the intake of 

calcium, fruits, vegetables, and whole grains will be examined.   

 
Calcium Consumption 

Fulgoni, Huth, DiRienzo, and Miller (2004) analyzed data from the CSFII 1994-

1996, 1998, and the NHANES 1999-2000 to determine the calcium intake of various age 

groups.  Data was collected via a food frequency questionnaire.  Subjects were 

categorized into four age groups:  2-8 years, 9-18 years, 19-50 years, and greater than 50 

years.  Based on the CSFII 1994-96 and 1998, adults aged 19-50 years (n=4913) 

consumed a mean intake of 1.41 servings of dairy per day.  Twenty-three percent 

(n=1124) reported consuming a mean intake of 3.20 servings of dairy per day.  Adults 

aged 51 years (n=4442) and older reported consuming a mean intake of 1.16 servings per 

day.  Five percent (n=235) of the adults 51 years of age and older reported consuming a 

mean intake of 3.87 servings of dairy per day (Fulgoni et al., 2004).  Based on the 

NHANES 1999-2000, adults aged 19-50 years (n=2466) consumed a mean intake of 1.79 

servings of dairy; 31 percent (n=763) consumed a mean intake of 3.73 servings of dairy 

per day.  Adults aged 51 years (n=2016) and older, consumed a mean intake of 1.47 

servings per day; 10 percent (n=207) consumed a mean intake of 4.43 servings of dairy 

per day (Fulgoni et al., 2004).   
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Fruit and Vegetable Consumption 

Johnston, Taylor and Hampl (2000), examined the types and amounts of fruits and 

vegetables consumed by Americans using the 1994-1996 Continuing Survey of Food 

Intakes by Individuals (CSFII).  Data was collected from 4,806 individuals aged 25-75 

years old (n=2472 males; n=2335 females) completed two nonconsecutive 24-hour 

recalls.  Results revealed that Americans consumed 5.2 ± 3.2 servings of fruits and 

vegetables daily.  Subjects reported consuming an average of 3.6 ± 2.3 servings of 

vegetables, and 1.6 ± 2.0 servings of fruit, daily.  Approximately 55 percent of 

Americans reported consuming at least five servings of fruits and vegetables daily, but 

only 18 percent met the recommendation of two servings of fruit and three servings of 

vegetables per day.  Americans were more likely to consume the recommended number 

of servings of vegetables than of fruit, with 37.2 percent of Americans consumed three or 

more servings of vegetables, whereas only 10.5 percent consumed two or more servings 

of fruit.  It should be noted that fried potatoes were counted as ‘vegetables’ in this 

analysis. 

Guenther, Dodd, Reedy, and Krebs-Smith (2006) used NHANES 1999-2000 data 

to estimate the proportions of fruit and vegetable intake among the 8,070 respondents 

aged 2 years and older.  Data for this survey was collected using one 24-hour recall.  

Overall, results revealed that only 40 percent of Americans ate an average of five or more 

half-cup servings of fruits and vegetables per day.  By gender, males aged 19-30, 31-50, 

and 51-70 years, consumed a mean intake of 4.9, 5.3, and 5.7 servings of total fruits and 

vegetables, respectively; females aged 19-30, 31-50, and 51-70 years, consumed a mean 

intake of 4.3, 4.6, and 5.1 servings of total fruits and vegetables, respectively.   
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Ashfield-Watt, Welch, Day and Bingham (2005) assessed the amount of fruits 

and vegetables consumed by 269 free-living males (n=116) and females (n=153) who 

participated in the Norfolk arm of the European Prospective Investigation into Cancer 

and Nutrition (EPIC).  Data was collected using a food diary.  The mean age of males and 

females were 69 and 68 years, respectively.  Results revealed that men and women 

consumed an average of 3.7 and 4.2 servings of fruits and vegetables per day, 

respectively.  Males consumed 1.4 servings of fruit per day and 2.2 vegetables per day, 

while females consumed 2.0 fruits per day and 2.3 vegetables per day.   

 
Whole Grain Consumption 

 Cleveland, Moshfegh, Albertson, and Goldman (2000), analyzed collected 

information from the 1994–1996 CSFII via 24-hour recall data.  Included in the analysis, 

were 9,323 individuals age 20 years and older from the 50 states and Washington, DC.  

Researchers provided national estimates of whole-grain intake in the US.  Results 

revealed that individuals 20 years of age and older consumed an average of 6.7 servings 

of grains per day.  Of that, only one serving (15%) was considered a whole grain.  Over 

the two survey days, 71 percent of individuals consumed some whole grain source, but 

the largest proportion (36%) averaged less than one whole grain serving per day.  Only 

eight percent met the recommendation to consume at least three whole-grain servings per 

day.   

 
Dietary Patterns: Intellectually Impaired Population 

 Limited information is available to describe the dietary patterns and eating habits 

among adults with ID.  In Western society, current policies for services for people with 
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ID are based on ideas of normalization, self-determination, and inclusion (Adolfsson, 

Sydner, Fjellstrom, Lewin & Andersson, 2008).  The only dietary guidelines available to 

every American, which includes healthy adults with intellectual disabilities, are the 

Dietary Guidelines for Americans 2005.   

 
Food Preferences 

Research documenting the dietary patterns for this unique population dates as far 

back as 1955.  Potgieter, Morse, and Walker (1955) conducted research on 33 females, 

ranging in age from 21 to 56 years, who resided in a state mental institute for mental 

defectives in Connecticut.  Food intake records were recorded on three days at the end of 

the month for fourteen days during a five month period.  Food acceptance and 

preferences were based on the number of women eating the food choice rather than the 

number of servings.  Favorite breakfast foods were ready-to-eat cereals (e.g., cold cereals 

served with whole milk and sugar) and hot oatmeal, one serving of fruit (e.g., apple 

sauce, bananas, canned peaches, canned pears, mixed fruit juice, pineapple juice, and 

stewed dried fruits), and bread, butter, and coffee (with cream and sugar) were eaten by 

all women.  Milk was an additional daily option.  Lunch meals containing beef or pork, 

with potatoes were liked by all women.  Other vegetables, in order of preference, 

included peas, corn, wax beans, coleslaw, green beans, succotash, cabbage, onions, 

carrots, rutabagas, beets, sauerkraut, mixed vegetable salad, and spinach.  Supper 

favorites in order of preference included spaghetti, cold cuts, macaroni, hash, chipped 

beef, scrambled eggs, and cheese.  Bread (whole wheat), rolls, toast, or crackers were 

served at all three meals and were seldom refused.   
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Fruit, Vegetable and Dairy Consumption 

Adolfsson et al. (2008) analyzed a combination of food records and leftovers, 

over a 3-day observation period for 32 participants (14 females, 18 males) from group 

homes and service apartments that accommodated people with ID in Sweden.  The mean 

age of the participants was 35.6 years.  The mean intake of total vegetables and fruits 

were around 320 ± 221 g per day (1.3 cups) and the median was around 240 g per day (1 

cup).  Seven of the 32 subjects consumed more than 500 g daily (2 cups), but more than 

half (n=17) had a daily consumption below 250 g (1 cup).   

McGuire, Daly, and Smyth (2007), examined a range of health and lifestyle 

factors, demographic variables, and decision making opportunities through a cross-

sectional postal survey.  The postal survey was distributed to 250 caregivers of people 

with ID in western Ireland.  Of those, 157 were completed (63%), 67 from family 

caregivers and 90 from residential caregivers.  The mean age of the adults with ID was 37 

± 11.73 years; 46.5 percent were female and 53.5 percent were male.  The mean total 

number of fruit and vegetable portions per day was 3.57, while the mean portions of dairy 

were 1.64 servings per day.   

 
Existing Special Olympics Health Programs 

 Only recently has Special Olympics International (SOI), along with several state 

Special Olympic affiliates, created, implemented, and evaluated a limited number of 

health programs in an effort to enhance the health of the athletes.  A brief review of 

several key programs is provided herein. 
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University of Illinois at Chicago:  Improving Athletes’ Health 

 In 2002, the University of Illinois at Chicago (UIC), Rehabilitation Research and 

Training Center on Aging with Developmental Disabilities, Department of Disability and 

Human Development, implemented a pilot program titled “Health Promotion Pilot 

Programs Evaluation: Improving Athletes’ Health” which was funded by the Center for 

Disease Control and Prevention (CDC).  The research team at UIC provided training for 

each program director for the six pilot sites (Colorado, Illinois, Massachusetts, Montana, 

South Carolina, and Texas) on the assessment tools that were used for the evaluation.  

Each program was given $15,000 to implement the pilot health program over a 12-month 

time period.  The program incorporated community partnerships (e.g., community 

recreational facilities, university centers, private rehabilitation clinics); each program had 

specific activities aimed at improving health outcomes for SO athletes by increasing 

physical activity and improving healthy food choices.  Each program had the prerogative 

to develop their own health promoting content (e.g., hygiene, sleep, sport safety).  The 

projects at each pilot site ranged from six to twelve weeks cycles and included group 

classes, personal training, and home visits.  The primary goal of the program evaluation 

was to discern models for replication and identify elements that demonstrate success for 

replication.   

 Results from the evaluation focused on:  1) health status and health behaviors 

among SOI athletes; 2) program satisfaction among coaches and SOI athletes; and, 3) 

process and structural variables associated with implementation of health promotion 

programs within Special Olympics, Inc.  The mean age of Special Olympics athletes 

participating in four of the six pilot sites (n=56) was 32 ± 11.3 years of age.  Fifty-four 
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percent of the athletes were females (mean age=33) and 46 percent were males (mean 

age=31).  Eleven percent of the participants were African American, 84 percent were 

Caucasian, 4 percent were Hispanic, and two percent Other (Haitian).  Results revealed 

that 64 percent of the athletes lived with families, 20 percent lived in small supervised 

residences (3-15 beds), nine percent lived in large supervised residences (>15 beds), four 

percent lived at their own residence, and four percent lived in other places (e.g., husband 

or with friend).  As a result of the interventions, subjects’ overall average body weight 

decreased from 178.2 pounds to 176.3 (p <0.01).  Subjects’ waist and hip circumference 

measurement decreased slightly from baseline (39.5 and 44.1 inches) assessment to post-

test (39.1 and 43.7 inches) measures.  The Health Knowledge Scale showed improved 

physical activity (pretest:  10.2; posttest:  10.7) and nutrition knowledge (pretest:  5.7; 

posttest:  6.1).  While the differences were not statistically significant, the trends 

indicated an increase in knowledge related to both exercise/physical activity and 

nutrition.  Overall, although the projects had many different approaches, many positive 

psychosocial and health benefits emerged across the sites.  The evaluation showed 

successes across different domains, including improved perceived health, reduction in 

body weight, improved self-confidence, enhanced attitudes toward physical activity, 

increased fiber intake, and decreased barriers (Special Olympics, 2009c).   

 
Special Olympics—Hawaii 

To address the generally poor physical fitness level of the Hawaii Special 

Olympics athletes, Special Olympics Hawaii, in collaboration with Hawaii Medical 

Service Association (HMSA), created SOFit (Special Olympics Hawaii, 2009a).  The 
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SOFit Program strives to increase athlete knowledge in the realm of fitness and nutrition, 

while increasing the physical fitness of the athletes.  SOFit is a statewide program in its 

developmental stages.  A SOFit class is comprised of athletes and their partners (who will 

be their “at home motivators” in this learning process). A coach’s handbook and an 

athletic workbook have been created to help coaches, families, and athletes learn more 

about SOFit and how to implement more fitness activities into their lives.  This 12-week 

program focuses on nutrition and fitness education.  The classes meet twice a week for 45 

minutes.  The program includes a pre- and post-test evaluation.  Athletes receive small 

incentives for participation, but receive additional incentives for achieving higher fitness 

levels base on their goals (e.g., Select, Elite, and World Class).  Currently, four SOFit 

Classes have been completed at the Central Young Men’s Christian Association 

(YMCA), Nu'uanu YMCA and Windward YMCA (Special Olympics Hawaii, 2009b), 

but the results have not yet been published. 

 
Special Olympics—Ireland 

Special Olympics Ireland promoted a pilot project in association with the 

Daughters of Charity of Saint Vincent de Paul (Special Olympics Ireland, 2009).  This 

particular pilot project consisted of 25 participants, aged 18 to 54 years, with mild, 

moderate, and severe degree of intellectual disabilities.  This 10-week intervention was 

comprised of two components (e.g., study element and intervention element) to assist in 

reducing and minimizing secondary conditions (e.g., obesity, hypertension, pressure 

sores, and enhance over quality of life).  Family involvement was encouraged throughout 

the 10-week program.  BMI scores ranged from 19.6 to 40, with a mean BMI of 28.9.  
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Approximately 41.6 percent of participants were classified as being within normal range; 

8.3 percent as being overweight; 41.6 percent as being clinically obese; 8.3 percent of 

classified as being morbidly obese.  Fruit and vegetable consumption increased after the 

10-week period, but the overall dietary habits were high in sugar, fat, and salt and low in 

fruits and vegetables (Special Olympics Ireland, 2009).   

 
Summary 

 Understanding the nutritional and lifestyle needs of people with ID is important 

for this unique population to reach its highest potential.  This population suffers the same 

health issues as the general population but, in most cases, to an even greater degree.  

Caregivers, athletes, and health professionals all play a pivotal role in bringing awareness 

of the health status needs of people with ID.



 

 

 
 
 

CHAPTER 3 
 
 
 

METHODOLOGY 

 
Introduction 

The primary purpose of this causal-comparative research study was to determine 

the anthropometric and health behavior patterns of the Indiana Special Olympic athletes 

who participated in the Healthy Athletes screenings during the 2008 Winter (January), 

Summer (June), and Fall Classic (October) Special Olympics games.  A secondary 

purpose was to compare the health behavior patterns of the Indiana athletes Special 

Olympics to non-Indiana Special Olympics athletes using data collected between 2006 

and 2008.  Based on the results of the anthropometric, smoking habits, and eating 

patterns data, specific types of educational programs that would benefit the health of the 

athletes of the Indiana Special Olympics will be recommended.  This chapter describes 

the methods used to collect the Indiana Healthy Athletes data. 

 
Institutional Review Board 

 This thesis was approved by the Ball State University (BSU) Institutional Review 

Board as an exempt study (Appendix B-1).  The researcher successfully completed the 

National Institute of Health’s Human Subjects Module (Appendix B-2).   
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Subjects 

The subjects for this study included all athletes who attended the Indiana Winter, 

Summer, and Fall Classic 2008 Special Olympics Games and, while there, volunteered to 

participate in the Healthy Athletes Health Promotion venue.  The Winter Olympic 

Games were held January 26 at French Lick, Indiana; the Summer Olympic Games were 

held June 6-8 at Indiana State University in Terre Haute, Indiana; and the Fall Classic 

Games were held October 25 at Hamilton Southeastern High School in Fishers, Indiana.  

The athletes who participated in the events included both males and females eight years 

of age and older; however, for the purpose of this study, only subjects between the ages 

of 19 and 64 years were included in the analysis. 

 
Data Collection Form 

A unique data collection form has been developed by the Special Olympics 

Incorporation for each Healthy Athletes® initiative (e.g., Fit Feet, FUNfitness, Healthy 

Hearing, Health Promotion, Opening Eyes®, MedFest, and Special Smiles®).  These 

forms are used at all Special Olympics events, both nationally and internationally.  The 

specific instrument used in this study was the Healthy Athletes® Software (HASS) Health 

Promotion form developed in 2006 (Appendix A-2).   

 
Data Collection 

 Data from the Indiana Special Olympic athletes was collected at three major 

Healthy Athletes® Health Promotion venues conducted during 2008.  These events were 

implemented under the direction of Dr. Carol A. Friesen, Department of Family and 

Consumer Sciences at BSU, who volunteers for the Special Olympics of Indiana.   
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 During the pre-registration process, all Special Olympics athletes, or athletes’ 

caregiver, complete a consent form to allow the athlete to participate in all sporting 

events and health screenings (Appendix B-3).  Participants were informed about the 

Health Promotion venue through mailings sent to the Special Olympics coaches and 

athletes’ caregiver prior to the event.  Participation in the Health Promotion venue health 

screenings was voluntary; the athletes could refuse to participate in any, or all, of the 

stations available to them during the events. 

 
Registration 

 As the athletes entered the Health Promotion venue, each athlete, often with the 

assistance of their caretaker, provided information to the volunteer registration clerk.  

After recording each athlete’s name, gender, birth date, and age, the registration clerk 

placed the athlete’s data form on a clipboard and sent the athlete to the next open station.  

 
Anthropometrics Measurements 

 Each athlete was directed to the anthropometric station where trained individuals 

measured and recorded their height and weight using standard protocols and equipment.  

The athletes were asked to remove their shoes and empty their pockets, placing all their 

personal belongings in their own plastic bin.   

 
Height, Weight and Waist Circumference Measurements 

 Each athlete’s height was measured to the nearest 0.1 cm using a Seca© 225 

Hite standardized stadiometer.  Each athlete’s weight was measured to the nearest 0.01 

kg using a Seca© 767 professional scale.  Body mass index (BMI) was calculated 
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automatically for each athlete when their height and weight data was entered into the 

Healthy Athletes® Software System (HASS).  Each athlete’s waist circumference (WC) 

was measured to the nearest 0.01 cm using a constant tension tape measure.   

 
Bone Mineral Density Measurements 

 Bone mineral density (BMD) tests were conducted during the Winter and 

Summer Olympic Games but not the Fall Classic games.  All measurements were taken 

using the Sahara® Clinical Bone Sonometer, an instrument obtained from the Special 

Olympics national headquarters.  Each athlete’s T-score, ranging from -9.9 to + 9.9, was 

recorded on the Health Promotion data form by the dietetics graduate student who was 

trained to use the device.  Subjects who volunteered for the bone density measurement 

were asked to place their bare, dominant foot into the sonometer for approximately 60 

seconds.   

 
Smoking Behavior 

 The Health Promotion event included a station that provided information about 

the dangers of smoking and secondhand smoke.  The attendant at the smoking behavior 

booth asked each athlete a series of questions, including:  “Do you use tobacco 

products?,” “If yes, which products” (e.g., cigarettes, cigars, dip, or chewing tobacco), “Is 

it OK to smoke in your home?,” “Have you smoked more than 5 packs of cigarettes (100) 

or more in your life?,” “How many times do you use tobacco products?” (e.g., per day, 

per week, per month, or per year), “Does someone in your family smoke a tobacco 

product?” (e.g., cigarettes, cigars, or pipes), and “In the past year, have you stopped 

smoking for one day or longer because you were trying to quit smoking?”  The booth 
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attendant recorded the athlete’s answers directly on the Health Promotion data collection 

sheet.  Upon completing the questions, each athlete was given a small token (e.g., pencil 

or sticker). 

 
Beverage and Food Consumption Habits 

 The Health Promotion venue included a station where the booth attendant, either a 

master’s candidate in dietetics or an undergraduate senior in dietetics, asked each athlete 

a series of questions about their beverage and food consumption.  The booth attendant 

asked the athlete a series of questions, including:  “What do you drink when you are 

feeling thirsty?” (e.g., water, fruit juice, soft drink, sports drink, or milk products 

[includes soy milk]), and “Do you eat other foods or take special nutrition pills?” (e.g., 

sport bar, enriched gruel, sports drink, nutrition supplement products like ensure, vitamin, 

mineral or protein supplement).  Lastly, using a picture book depicting a variety of 

sources, the athletes were asked to identify how frequently (e.g., daily, more than once a 

week, or never) they ate sources of calcium, fruits and vegetables, snack foods, 

sweetened beverages, and fortified grains, breads, or cereals.   

 
Collection of Forms 

 Once an athlete had completed each of the booths within the Health Promotion 

venue, the athlete or athlete’s caretaker turned in the completed survey to the volunteer at 

the last booth they had attended.  After the volunteer collected the HASS Health 

Promotion data form, the athlete or athlete’s caretaker was asked to return the clipboard 

to the registration desk.  At the end of each day, all completed forms were compiled and 

given to the Health Promotion venue point person for safekeeping.  
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Data Entry and Access 

 The national Special Olympics headquarters provided Dr. Friesen with a unique 

identifier and password to enter the data from each of the events into the HASS data base.  

The HASS data base uses a combination of the individual’s name and birth date to 

identify unique individuals.  A dietetics graduate student entered all of the data into the 

HASS data base.  If an athlete’s status (e.g., athlete or unified partner) was not marked, or 

if the athlete’s birth date or gender was not listed, the athlete’s name was added to a list 

that was sent to the Indiana Special Olympics Coordinator, Mrs. Pam Eakin, to see if she 

was able to provide any missing data through other Indiana Special Olympics sources.  

Only data for which complete identification information was available (e.g., name, status, 

gender, and birth date) were entered into the HASS.   

 On February 4, 2009, Dr. Friesen received permission from Mr. Ed Schappell, 

HASS data manager to obtain the Indiana data and the corresponding comparative 

national data.  Mr. Schappell assigned Amy Harris, Manager of Research and Evaluation 

for Special Olympics International (SOI) the task of coordinating the data selection 

process.  Ms. Harris maintained constant communication with Dr. Friesen until an 

appropriate data set was obtained.  Due to the HASS requirement that all data associated 

with a state event (e.g., vision, hearing, health promotion) had to be entered and validated 

prior to being accessible for analysis, the number of states from which comparative data 

could be accessed was lower than anticipated.  In addition, a new Healthy Athletes® 

Health Promotion data collection form was made available late in 2006, but most states 

did not use the new form.  Lastly, some states did not collect height or weight, some did 

not collect bone density, some did not collect waist circumference, and some who 
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collected waist circumference reported the results in inches rather than centimeters as 

requested.  As a consequence, the decision was made to only include those states, and the 

athletes within each state, for which both height and weight were available.  As a result, 

the non-Indiana data set only represents athletes from five states rather than the national 

data set the researcher had anticipated. 

 

Statistical Procedures 

 This causal comparative study examined the frequency distribution (e.g., number 

and percent) and the mean values for height, weight, body mass index, bone mineral 

density, smoking habits, and frequency of food consumption of the Indiana Special 

Olympics athletes, overall and by gender.  Student’s t-test was used to compare data by 

gender among the Indiana Special Olympics athletes and to the national data.  When the 

data was categorical in nature, Crosstabs and Chi Square analysis were used.  If a Chi 

Square or Crosstabs analysis was significant, the adjusted standardized residual (AR) was 

used as a post hoc test to indicate which cells had a statically higher or lower number of 

observations than expected.  Statistical significance was set at a p-value of less than or 

equal to 0.05.  The statistical analysis program SPSS v15.0 was used for all data analysis.   

 
Summary 

 This chapter describes the methods and procedures used to collect and analyze the 

data in this research study. The Indiana data analyzed in this study was collected during 

2008; the non-Indiana data was obtained from the HASS data base from athletes who 

participated in a Healthy Athletes® Special Olympics event between 2006-2008. 



 

 

 
 
 

CHAPTER 4 
 
 
 

RESULTS 

 
Introduction 

The primary purpose of this investigation was to determine the health status of the 

Indiana Special Olympics athletes who participated in the Healthy Athletes® health 

screenings during the 2008 Winter, Summer, and Fall Classic Games, overall and by 

gender.  A secondary purpose of this study was to compare the health status and health 

behaviors of Indiana and non-Indiana Special Olympics athletes using data from the 

Special Olympics Healthy Athletes® Software System (HASS).  Based on the results of 

this comparison, specific types of educational programs that would benefit athletes 

participating in the Indiana Special Olympics will be recommended. 

 
Subjects 

 Data from 743 Special Olympics (SO) athletes ranging in age from 19 to 64 years 

collected between 2006 and 2008 was obtained from the HASS data base.  Of these, 34.6 

percent (n=257) were Indiana Special Olympics athletes and 65.4 percent (n=486) were 

non-Indiana Special Olympics athletes.  By state, the non-Indiana athletes described in 

this study came from: California (20.0%; n=97), Florida (26.1%; n=127)
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Connecticut (14.4%; n=70), Louisiana (33.3%; n=162), and Montana (6.2%; n=30).  

Overall, 9.4 percent of the data (n=70 forms) was collected in 2006, 21.8 percent (n=162 

forms) was collected in 2007, and 68.8 percent (n=511 forms) was collected in 2008.  

The sample size was severely limited due to the HASS requirement that data could not be 

accessed until information from every Healthy Athletes® event conducted at any venue 

had been entered and validated.  

 
Research Question (RQ) #1: Demographic Profile Indiana SO Athletes 

All 257 Indiana Special Olympics athletes participated in at least one Indiana 

Special Olympics Healthy Athletes® Health Promotion venue in 2008.  Of these, 58.0 

percent (n=149) were males and 42.0 percent (n=108) were females.  The subjects ranged 

in age from 19 to 62 years, with the mean age of 35.3 ± 10.8 years.  The mean age for 

males was 35.9 ± 11.4 years; the mean age for females was 34.6 ± 10.1 years.  There was 

no significant differences between age by gender (t=0.99; p=0.325).  Neither race nor 

ethnicity is collected on the Healthy Athletes Software (HAS) Health Promotion form.   

 
Research Question #2: Anthropometric Profile of Indiana SO Athletes 

 Research Question #2 addresses the anthropometric status of the Indiana Special 

Olympics Athletes.  Height, weight, body mass index, and bone mineral density will be 

examined, both overall and by gender. 

 
Height, cm 

The mean height of the 2008 Indiana Special Olympics athletes was 164.9 ± 10.4 

cm.  By gender, the mean height for males was 169.9 ± 9.3 cm and the mean height for 
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females was 157.9 ± 7.6 cm (Table 1).  There was a significant height difference between 

genders (t=11.02; p=0.000), with males being significantly taller than females. 

 
Weight, kg 

The mean weight of the 2008 Indiana Special Olympics athletes was 86.7± 25.5 

kg.  By gender, the mean weight for males was 89.3 ± 25.6 kg and the mean weight for 

females was 83.2 ± 25.0 kg (Table 1).  There was no difference in weight by gender 

(t=1.91; p=0.058), although the p-value neared statistical significance. 

 
Table 1. Indiana SO Athletes: Mean Height, Weight, and BMI Overall and by 

Gender (n=257). 
 
Height, Weight, 

and BMI 
Males 

(n=149) 
Females 
(n=108) 

Total 
(n=257) 

 
t 

 
p 

 
Height, cm 

 
169.9 ± 9.3 

 
157.9 ± 7.6 

 
164.9 ± 10.4 

 
11.02 

 
0.000 

 
Weight, kg 

 
89.3 ± 25.6 

 
83.2 ± 25.0 

 
86.7 ± 25.5 

 
1.91 

 
0.058 

 
BMI 

 
30.9 ± 8.3 

 
33.3 ± 9.5 

 
31.9 ± 8.9 

 
2.13 

 
0.034 

 
 
Waist Circumference 

The waist circumference data was not used in the present study due to 

measurement inconsistencies.  Despite the form clearly indicating the measurements 

should have been completed in centimeters, the range of answers in the database (23.5-

183.0, SD 29.8, mean 87.6) indicate some states entered the data in inches rather than 

centimeters. It was impossible to discern which states measured the athletes’ waist in the 

inches rather than centimeters.   
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Body Mass Index (BMI) 

Overall, the mean BMI of the 2008 Indiana Special Olympics athletes was 31.9 ± 

8.9.  By gender, the mean BMI for males and females was 30.9 ± 8.3 and 33.3 ± 9.5, 

respectively (Table 1).  There was a significant difference between BMI by gender 

(t=2.13; p=0.034), with females having a higher BMI than males.   

 
Body Mass Index Classification 

Overall, 1.2 percent (n=3) of the Indiana athletes were underweight, 21.8 percent 

(n=56) were normal weight for height, 26.8 percent (n=69) were overweight, and more 

than half of the athletes (50.3%; n=129) were classified as obese (Table 2).   

The World Health Organization (WHO) guidelines for BMI classification 

expands the classification “obese” (BMI 30.0 and higher) into three distinct classes (e.g., 

Obese Class I, BMI 30.0-34.9; Obese Class II, BMI 35.0-39.9; and Obese Class III, BMI 

40.0 or greater).  Applying this classification schemata, females were significantly more 

likely to be classified as being Obese Class III (24.1% of female athletes) than males 

(9.4% of the male athletes) among the Indiana Special Olympics athletes (adjusted 

standardized residual [AR]=3.2; X2 =12.89; p=0.024).   
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Table 2. Indiana SO Athletes: BMI Classification Overall and by Gender 
(n=257). 

 
 

BMI Category 
Males 

(n=149) 
Females 
(n=108) 

Total 
(n=257) 

 
Underweight 

% within Gender 
Adjusted Residual 

 
3 

2.0% 
1.5 

 
0 

0.0% 
-1.5 

 
3 

1.2% 
 

 
Normal 

% within Gender 
Adjusted Residual 

 
32 

21.5% 
-0.1 

 
24 

22.2% 
0.1 

 
56 

21.8% 
 

 
Overweight 

% within Gender 
Adjusted Residual 

 
45 

30.2% 
1.4 

 
24 

22.2% 
-1.4 

 
69 

26.8% 
 

 
Obese Class I 

% within Gender 
Adjusted Residual 

 
30 

20.1% 
0.5 

 
19 

17.6% 
-0.5 

 
49 

19.1% 
 

 
Obese Class II 

% within Gender 
Adjusted Residual 

 
25 

16.8% 
0.6 

 
15 

13.9% 
-0.6 

 
40 

15.6% 
 

 
Obese Class III 

% within Gender 
Adjusted Residual 

 
14 

9.4% 
-3.2 

 
26 

24.1% 
3.2 

 
40 

15.6% 
 

 
X2 =12.89; p=0.024 

 
Bone Mineral Density (BMD), T-Score 

Data for BMD was available for 178 athletes (94 male and 84 female).  The mean 

BMD T-score of the 2008 Indiana Special Olympics athletes was 0.049 ± 1.421.  By 

gender, the mean BMD for males and females were -0.099 ± 1.413 and 0.215 ± 1.420, 

respectively.  There was no significant difference in BMD classification by gender 

(t=1.48; p=0.141). 
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Bone Mineral Density Classification 

The World Health Organization (WHO) classifies a “normal” BMD as having a  

T-score greater than -1.0 g/cm2, “osteopenia” (low bone mass) as having a T-score 

between -1.0 and -2.5 g/cm2, and “osteoporosis” (bone loss) as having a T-score of -2.5 

or less g/cm2.  Overall, 78.1 percent (n=139) of the athletes had a normal BMD, 19.1 

percent (n=34) were identified as having osteopenia, and 2.8 percent (n=5) of the athletes 

were classified as having osteoporosis (Table 3).  By gender, 74.5 percent (n=70) of 

males and 82.1 percent (n=69) of females had a normal T-score, 22.3 percent (n=21) of 

males and 15.5 percent (n=13) of females had a BMD indicative of osteopenia, and 3.2 

percent (n=3) of males and 2.4 percent (n=2) of females were classified as having 

osteoporosis (Table 3).  There was no difference in bone mineral density classification by 

gender (X2 =1.53; p=0.465).   

 

Table 3. Indiana SO Athletes: BMD Classification Overall and by Gender 
(n=178). 

 
 

BMD Category 
Males 
(n=94) 

Females 
(n=84) 

Total 
(n=178) 

 
Normal 

% within Gender 
Adjusted Residual 

 
70 

74.5% 
-1.2 

 
69 

82.1% 
1.2 

 
139 

78.1% 
 

 
Osteopenia 

% within Gender 
Adjusted Residual 

 
21 

22.3% 
1.2 

 
13 

15.5% 
-1.2 

 
34 

19.1% 
 

 
Osteoporosis 

% within Gender 
Adjusted Residual 

 
3 

3.2% 
0.3 

 
2 

2.4% 
-0.3 

 
5 

2.8% 
 

 
X2 =1.53; p=0.465 
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Research Question #3: Health Behavior Status of Indiana SO Athletes 

 Research Question #3 addresses the health behavior status of the Indiana Special 

Olympics athletes.  Tobacco habits and food habits will be examined, both overall and by 

gender. 

 
Percent Who Report Using Tobacco Products 

 A total of 192 Indiana Special Olympics athletes answered the question “Do you 

use tobacco products?”  Of these, 12.5 percent (n=24) reported use of tobacco products; 

87.5 percent (n=168) reported they did not use tobacco products (Table 4).  By gender, 21 

of the 24 athletes (87.5%) who reported using tobacco products were male; only 3 of the 

24 smokers (12.5%) were females.  Significantly more males than females reported 

tobacco use (AR=3.0; X2 =9.29; p=0.002).  

 
Table 4. Indiana SO Athletes: Percent of Tobacco Use (n=192). 

Do you use tobacco 
products? 

Males 
(n=113) 

Females 
(n=79) 

Total 
(n=192) 

 
No 

% within Gender 
Adjusted Residual 

 
92 

81.4% 
-3.0 

 
76 

96.2% 
3.0 

 
168 

87.5% 
 

 
Yes 

% within Gender 
Adjusted Residual 

 
21 

18.6% 
3.0 

 
3 

3.8% 
-3.0 

 
24 

12.5% 
 

 
X2 =9.29; p=0.002 
 

 
Percent Who Report it is “OK” to Smoke in Their Home 

 A total of 73 Indiana Special Olympics athletes answered the question “Is it OK 

to smoke in your home?”  Of these, 26.0 percent (n=19) reported it was OK to smoke in 
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their home.  In contrast, 74.0 percent (n=54) of the athletes reported smoking was not OK 

in their home (Table 5).  By gender, 14 of the 19 athletes (73.7%) who reported it was 

OK to smoke in their home were male and five (26.3%) were female.  There was no 

significant difference by gender (AR=1.1; X2 =1.25; p=0.263). 

 
Table 5. Indiana SO Athletes: OK to Smoke in Home (n=73). 

Is it OK to smoke 
in your home? 

Males 
(n=46) 

Females 
(n=27) 

Total 
(n=73) 

 
No 

% within Gender 
Adjusted Residual 

 
32 

69.6% 
-1.1 

 
22 

81.5% 
1.1 

 
54 

74.0% 
 

 
Yes 

% within Gender 
Adjusted Residual 

 
14 

30.4% 
1.1 

 
5 

18.5% 
-1.1 

 
19 

26.0% 
 

 
X2 =1.25; p=0.263 
 

 
Percent of Athletes with a Family Member Who Smokes a Tobacco Product 

 A total of 123 Indiana Special Olympics athletes answered the question “Does 

someone in your family smoke a tobacco product?”  Of these, 47.2 percent (n=58) 

reported someone in their family smoked tobacco products (Table 6).  By gender, of the 

58 athletes who had a smoker in their family, 58.6 percent (n=34) were males and 41.4 

percent (n=24) were females.  There was no difference detected by gender (AR=0.2;  

X2 =0.02; p=0.876). 
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Table 6. Indiana SO Athletes: A Member in the Family Smokes a Tobacco  
  Product (n=123). 
 

Does someone in your family 
smoke a tobacco product? 

Males 
(n=73) 

Females 
(n=50) 

Total 
(n=123) 

 
No 

% within Gender 
Adjusted Residual 

 
39 

53.4% 
0.2 

 
26 

52.0% 
-0.2 

 
65 

52.8% 
 

 
Yes 

% within Gender 
Adjusted Residual 

 
34 

46.6% 
-0.2 

 
24 

48.0% 
0.2 

 
58 

47.2% 
 

 
X2 =0.02; p=0.876 

 
 
Frequency of Athletes Who Attempted to Stop Smoking in the Past Year 

 Only 33 Indiana Special Olympics athletes (28 male and 5 female) answered the 

question “In the past year, have you stopped smoking for one day or longer because you 

were trying to quit smoking?”  Of these, slightly more than half (51.5%; n=17) reported 

they had tried to stop smoking in the past year (Table 7).  Males were significantly more 

likely than females to have attempted to stop smoking (AR=2.5; X2 =6.26; p=0.018).  In 

fact, all of the athletes (n=17) who reported trying to stop smoking were males; no female 

reported attempting to stop smoking in the past year (Table 7). 
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Table 7. Indiana SO Athletes: Tried to Stop Smoking in the Past Year (n=33). 

In the past year, have you stopped 
smoking for one day or longer because 

you were trying to quit smoking? 

Males 
(n=28) 

Females 
(n=5) 

Total 
(n=33) 

 
No 

% within Gender 
Adjusted Residual 

 
11 

39.3% 
-2.5 

 
5 

100.0% 
2.5 

 
16 

48.5% 
 

 
Yes 

% within Gender 
Adjusted Residual 

 
17 

60.7% 
2.5 

 
0 

0.0% 
-2.5 

 
17 

51.5% 
 

 
X2 =6.26; p=0.018 

 
 
Frequency of Calcium Sources 

A total of 239 Indiana Special Olympics athletes responded to the question “How 

often do you eat sources of calcium—daily, more than once a week, or never?”  Over 

three-fourths (79.5%; n=190) of the athletes responded they ate at least one calcium 

source “daily,” 19.7 percent (n=47) of the athletes responded “more than once a week,” 

and less than one percent (0.8%; n=2) of the athletes responded “never” (Table 8).  There 

was no difference detected in the frequency of the consumption of calcium sources 

among these Special Olympics athletes by gender (X2 =1.92; p=0.382).   
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Table 8. Indiana SO Athletes: Frequency of Calcium Sources (n=239). 

How often do you eat 
calcium sources? 

Males 
(n=138) 

Females 
(n=101) 

Total 
(n=239) 

 
Daily 

% within Gender 
Adjusted Residual 

 
107 

77.5% 
-0.9 

 
83 

82.2% 
0.9 

 
190 

79.5% 
 

 
More than once a week 

% within Gender 
Adjusted Residual 

 
29 

21.0% 
0.6 

 
18 

17.8% 
-0.6 

 
47 

19.7% 
 

 
Never 

% within Gender 
Adjusted Residual 

 
2 

1.4% 
1.2 

 
0 

0.0% 
-1.2 

 
2 

0.8% 
 

 
X2 =1.92; p=0.382 

 
 
Frequency of Fruits and Vegetables 

A total of 238 Indiana Special Olympics athletes responded to the question “How 

often do you eat fruits and vegetables—daily, more than once a week, or never?”  Three-

fourths (74.8%; n=178) of the athletes responded they ate fruits and vegetables “daily,” 

23.9 percent (n=57) responded “more than once a week,” and slightly more than one 

percent (1.3%; n=3) “never” (Table 9).  The adjusted standardized residuals (AR) 

indicated females were more likely to report they consumed fruits and vegetables “daily” 

(AR=2.2; X2 =4.77; p=0.092), while males were more likely to indicate they consumed 

fruits and vegetables “more than once a week” (AR=2.1; X2 =4.77; p=0.092). 
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Table 9. Indiana SO: Frequency of Fruits and Vegetables (n=238). 

How often do you eat 
fruits and vegetables? 

Males 
(n=138) 

Females 
(n=100) 

Total 
(n=238) 

 
Daily 

% within Gender 
Adjusted Residual 

 
96 

69.6% 
-2.2 

 
82 

82.0% 
2.2 

 
178 

74.8% 
 

 
More than once a week 

% within Gender 
Adjusted Residual 

 
40 

29.0% 
2.1 

 
17 

17.0% 
-2.1 

 
57 

23.9% 
 

 
Never 

% within Gender 
Adjusted Residual 

 
2 

1.4% 
0.3 

 
1 

1.0% 
-0.3 

 
3 

1.3% 
 

 
X2 =4.77; p=0.092 

 
 
Frequency of Snack Foods 

A total of 239 Indiana Special Olympics athletes responded to the question “How 

often do you eat snack foods—daily, more than once a week, or never?”  Slightly fewer 

than half (44.8%; n=107) of the athletes responded they ate snacks “daily.”  The same 

number (44.8%; n=107) of athletes responded eating snacks “more than once a week,” 

and slightly more than ten percent (10.5%; n=25) of athletes responded “never” (Table 

10).  No difference was detected by gender in the self-reported frequency of the 

consumption of snack foods (X2 =0.07; p=0.964). 
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Table 10. Indiana SO: Frequency of Snack Foods (n=239). 

How often do you  
consume snack foods? 

Males 
(n=139) 

Females 
(n=100) 

Total 
(n=239) 

 
Daily 

% within Gender 
Adjusted Residual 

 
63 

45.3% 
0.2 

 
44 

44.0% 
-0.2 

 
107 

44.8% 
 

 
More than once a week 

% within Gender 
Adjusted Residual 

 
62 

44.6% 
-0.1 

 
45 

45.0% 
0.1 

 
107 

44.8% 
 

 
Never 

% within Gender 
Adjusted Residual 

 
14 

10.1% 
-0.2 

 
1 

11.0% 
0.2 

 
25 

10.5% 
 

 
X2 =0.07; p=0.964 

 
 
Frequency of Beverage Consumption 

The beverage consumption data was not used in the present study due to 

inconsistencies of data collection and input into the HASS data base.  The question 

provides five beverage options, but the instructions do not limit how many choices the 

athlete can select.  Some states limited the athlete to only once choice while other states 

clearly allowed the athlete to select all five choices.   

 
Frequency of Sweetened Beverages 

A total of 238 Indiana Special Olympics athletes responded to the question “How 

often do you drink sweetened beverages—daily, more than once a week, or never?”  

Slightly more than half (55.0%; n=131) of athletes responded they drank sweetened 

beverages “daily,” approximately one-third (34.9%; n=83) reported drinking sweetened 

beverages “more than once a week,” and one in ten (10.1%; n=24) athletes responded 
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they “never” drank sweetened beverages (Table 11).  No difference was detected in the 

frequency of the consumption of sweetened beverages by gender (X2 =4.06; p=0.131).   

 
Table 11. Indiana SO: Frequency of Sweetened Beverages (n=238). 

How often do you consume 
sweetened beverages? 

Males 
(n=139) 

Females 
(n=99) 

Total 
(n=238) 

 
Daily 

% within Gender 
Adjusted Residual 

 
73 

52.5% 
-0.9 

 
58 

58.6% 
0.9 

 
131 

55.0% 
 

 
More than once a week 

% within Gender 
Adjusted Residual 

 
55 

39.6% 
1.8 

 
28 

28.3% 
-1.8 

 
83 

34.9% 
 

 
Never 

% within Gender 
Adjusted Residual 

 
11 

7.9% 
-1.3 

 
13 

13.1% 
1.3 

 
24 

10.1% 
 

 
X2 =4.06; p=0.131 

 
 
Frequency of Fortified Grains, Breads, and Cereals 

 A total of 238 Indiana Special Olympics athletes responded to the questions “How 

often do you eat grains, breads, and cereals—daily, more than once a week, or never?”  

Almost all of the athletes (81.9%; n=195) responded consuming fortified grain products 

“daily.”  The remaining athletes responded eating grain products either “more than once a 

week” (17.2%; n=41) or “never” (0.8%; n=2) (Table 12).  No differences in the 

consumption patterns of fortified grain products were detected by gender (X2 =0.09; 

p=0.954). 
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Table 12. Indiana SO: Frequency of Grains, Breads and Cereals (n=238). 

How often do you consume 
grains, breads and cereals? 

Males 
(n=137) 

Females 
(n=101) 

Total 
(n=238) 

 
Daily 

% within Gender 
Adjusted Residual 

 
113 

82.5% 
0.3 

 
82 

81.2% 
-0.3 

 
195 

81.9% 
 

 
More than once a week 

% within Gender 
Adjusted Residual 

 
23 

16.8% 
-0.2 

 
18 

17.8% 
0.2 

 
41 

17.2% 
 

 
Never 

% within Gender 
Adjusted Residual 

 
1 

0.7% 
-0.2 

 
1 

0.4% 
0.2 

 
2 

0.8% 
 

 
X2 =0.09; p=0.954 

 
 
RQ #4: Anthropometric and Health Behavior Patterns of Non-Indiana SO Athletes 

Research Question #4 addresses the anthropometric status and health behavior of 

the Non-Indiana Special Olympics athletes and Indiana Special Olympics athletes.  

Height, weight, body mass index, and bone mineral density will be examined overall and 

by gender.  Tobacco habits and food habits will be addressed overall.   

 
Demographic Data 

Overall, 743 Special Olympics athletes participated in some aspect of the Special 

Olympics Healthy Athletes® Health Promotion venue during 2006 to 2008.  Of these, 

55.7 percent (n=414) were males and 44.3 percent (n=329) were females (Table 13).  

There was no significant differences in the number of participants by gender (X2 =0.81; 

p=0.368).   
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Table 13. SO Athletes: Overall Mean Age, Height, Weight, and BMI by Gender  
  (n=743). 
 

 
Category 

 
Indiana 

 
Non-Indiana 

 
Total 

 
t 

 
p 

 
Age, years 

Male 
Female 
Overall 

 
 

35.9 ± 11.4 
34.6 ± 10.1 
35.3 ± 10.8 

 
 

34.5 ± 11.1 
33.6 ± 10.4 
34.1 ± 10.8 

 
 

35.0 ± 11.2 
33.9 ± 10.3 
34.5 ± 10.8 

 
 

1.29 
0.78 
1.53 

 
 

0.199 
0.438 
0.126 

 
Height, cm 

Male 
Female 
Overall 

 
 

169.9 ± 9.3 
157.9 ± 7.6 

164.9 ± 10.4 

 
 

169.2 ± 10.9 
157.4 ± 12.7 
163.8 ± 13.1 

 
 

169.5 ± 10.3 
157.6 ± 11.3 
164.2 ± 12.3 

 
 

0.70 
0.37 
1.10 

 
 

0.486 
0.712 
0.272 

 
Weight, kg 

Male 
Female 
Overall 

 
 

89.3 ± 25.6 
83.2 ± 25.0 
86.7 ± 25.5 

 
 

80.4 ± 20.9 
73.7 ± 19.2 
77.3 ± 20.4 

 
 

83.6 ± 23.1 
76.8 ± 21.7 
80.6 ± 22.7 

 
 

3.82 
3.81 
5.46 

 
 

0.000 
0.000 
0.000 

 
BMI 

Male 
Female 
Overall 

 
 

30.9 ± 8.3 
33.3 ± 9.5 
31.9 ± 8.9 

 
 

28.1 ± 6.9 
29.9 ± 7.8 
28.9 ± 7.4 

 
 

29.1 ± 7.6 
31.0 ± 8.5 
30.0 ± 8.1 

 
 

3.66 
3.39 
4.83 

 
 

0.000 
0.001 
0.000 

 
 
Age, years 

Overall, the mean age of the 743 athletes was 34.5 ± 10.8 years.  The mean age of 

the Indiana Special Olympics athletes was 35.3 ± 10.8 years; the mean age of the non-

Indiana Special Olympics athletes was 34.1 ± 10.8 years (Table 13).  There was no 

difference in age between groups (t=1.53; p=0.126). 

By gender, the mean age for the 414 males was 35.0 ± 11.2 years.  The mean age 

of the 149 Indiana Special Olympics males was 35.9 ± 11.4; the mean age of 265 non-

Indiana Special Olympics males was 34.5 ± 11.1 (Table 13).  There was no age 

difference between males by group (t=1.29; p=0.199).   
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Overall, the mean age for the 329 females was 33.9 ± 10.3 years.  The mean age 

of the 108 Indiana Special Olympics females was 34.6 ± 10.1 years; the mean age of the 

221 non-Indiana Special Olympics females was 33.6 ± 10.4 years (Table 13).  There was 

no age difference between females by group (t=0.78; p=0.438). 

 
Height, cm 

Overall, the mean height of the 743 athletes was 164.2 ± 12.3 cm.  The mean 

height of the 257 Indiana Special Olympics athletes was 164.9 ± 10.4 cm; the mean 

height of the 486 non-Indiana SO athletes was 163.8 ± 13.1 cm (Table 13).  There was no 

height difference between groups (t=1.10; p=0.272).   

By gender, the mean height for the 414 males was 169.5 ± 10.3 cm.  The mean 

height for Indiana Special Olympics males was 169.9 ± 9.3 cm; the mean height of non-

Indiana Special Olympics males was 169.2 ± 10.9 cm (Table 13).  There was no 

significant height difference for males by group (t=0.70; p=0.486).   

The mean height for the 329 females was 157.6 ± 11.3 cm.  The mean height for 

Indiana Special Olympics females was 157.9 ± 7.6 cm; the mean height for non-Indiana 

Special Olympics females was 157.4 ± 12.7 cm (Table 13).  There was no significant 

height difference between females by group (t=0.37; p=0.712). 

 
Weight, kg 

The mean weight of the 743 athletes was 80.6 ± 22.7 kg.  The mean weight of the 

257 Indiana Special Olympics athletes was 86.7 ± 25.5 kg; the mean weight of the 486 

non-Indiana Special Olympics athletes was 77.3 ± 20.4 kg (Table 13).  There was a 
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statistically significant weight difference between groups (t=5.46; p=0.000), with Indiana 

athletes weighing significantly more than the non-Indiana athletes.   

By gender, the mean weight for the 414 males was 83.6 ± 23.1 kg.  The mean 

weight for the 149 Indiana Special Olympics males was 89.3 ± 25.6 kg; the mean weight 

of the 265 non-Indiana males was 80.4 ± 20.9 kg (Table 13).  There was a statistically 

significant weight difference for males by group (t=3.82; p=0.000), with the male Indiana 

athletes weighing significantly more than the non-Indiana male athletes.   

The mean weight for the 329 females was 76.8 ± 21.7 kg.  The mean weight for 

the 108 Indiana Special Olympics female athletes was 83.2 ± 25.0 kg; the mean weight 

for the 221 non-Indiana Special Olympics female athletes was 73.7 ± 19.2 kg (Table 13).  

There was a statistically significant weight difference between females by group (t=3.81; 

p=0.000), with the female Indiana athletes weighing significantly more than the non-

Indiana female athletes.  

 
Body Mass Index (BMI) 

Overall, the mean BMI of the 743 Special Olympics athletes was 30.0 ± 8.1.  The 

mean BMI of the 257 Indiana Special Olympics athletes was 31.9 ± 8.9; the mean BMI of 

the 486 non-Indiana Special Olympics athletes was 28.9 ± 7.4 (Table 13).  There was a 

statistically significant difference in the mean BMI by group (t=4.83; p=0.000) with the 

BMI of Indiana athletes significantly higher than the non-Indiana athletes.   

By gender, the mean BMI for the 414 males was 29.1 ± 7.6.  The mean BMI for 

the 149 Indiana Special Olympics males was 30.9 ± 8.3; the mean BMI of the 265 non-

Indiana Special Olympics males was 28.1 ± 6.9 (Table 13).  There was a statistically 
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significant BMI difference for males by group (t=3.66; p=0.000), with the with the male 

Indiana athletes BMI significantly higher than the non-Indiana male athletes.  .   

The mean BMI for the 329 females was 31.0 ± 8.5.  The mean BMI for the 108 

Indiana Special Olympics female athletes was 33.3 ± 9.5; the mean BMI for the 221 non-

Indiana Special Olympics female athletes was 29.9 ± 7.8 (Table 13).  There was a 

statistically significant BMI difference between females by group (t=3.39; p=0.001), with 

the with the BMI of the female Indiana athletes significantly higher than the BMI of the 

non-Indiana female athletes..   

 
Body Mass Index Classification 

WHO guidelines for BMI classification expands obese (BMI 30.0 and higher) into 

three distinct obese classes (e.g., Obese Class I, BMI 30.0-34.9; Obese Class II, BMI 

35.0-39.9; and Obese Class III, BMI 40.0 or greater).  The overall number and percent of 

Indiana Special Olympics athletes and non-Indiana Special Olympics athletes by BMI 

classification is presented in Table 14.   

Overall, the Indiana Special Olympics athletes were significantly more likely to 

be classified as being Obese Class II (AR=2.3; X2 =19.29; p=0.002) and Obese Class III 

(AR=3.0; X2 =19.29; p=0.002) compared to the non-Indiana Special Olympics athletes, 

with 15.6 percent of the Indiana athletes being classified as both Class II and Class III 

obese compared to only 9.9 percent and 8.4 percent, respectively, for the non-Indiana 

athletes.   

 

 



80 
 

 
 

Table 14. SO Athletes: BMI Classification—Overall (n=743). 

 
BMI Category 

 
Indiana 
(n=257) 

 
Non-Indiana 

(n=486) 

 
Total 

(n=743) 
 

Underweight 
% within Indiana or not 

Adjusted Residual 

 
3 

1.2% 
-1.9 

 
17 

3.5% 
1.9 

 
20 

2.7% 
 

 
Normal 

% within Indiana or not 
Adjusted Residual 

 
56 

21.8% 
-1.7 

 
133 

27.4% 
1.7 

 
189 

25.4% 
 

 
Overweight 

% within Indiana or not 
Adjusted Residual 

 
69 

26.8% 
-1.4 

 
155 

31.9% 
1.4 

 
224 

30.1% 
 

 
Obese Class I 

% within Indiana or not 
Adjusted Residual 

 
49 

19.1% 
0.0 

 
92 

18.9% 
0.0 

 
141 

19.0% 
 

 
Obese Class II 

% within Indiana or not 
Adjusted Residual 

 
40 

15.6% 
2.3 

 
48 

9.9% 
-2.3 

 
88 

11.8% 
 

 
Obese Class III 

% within Indiana or not 
Adjusted Residual 

 
40 

15.6% 
3.0 

 
41 

8.4% 
-3.0 

 
81 

10.9% 
 

 
X2 =19.29; p=0.002 

 
 

By gender, the adjusted standardized residual indicated male Indiana Special 

Olympics athletes were significantly more likely to be classified as Obese Class II 

(AR=2.5; X2 =10.79; p=0.056) than the non-Indiana male athletes (Table 15).  
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Table 15. SO Athletes: BMI Classification—Males (n=414). 

 
BMI Category 

 
Indiana 
(n=149) 

 
Non-Indiana 

(n=265) 

 
Total 

(n=414) 

 
Underweight 

% within Indiana or not 
Adjusted Residual 

 
3 

2.0% 
-1.0 

 
10 

3.8% 
1.0 

 
13 

3.1% 
 

 
Normal 

% within Indiana or not 
Adjusted Residual 

 
32 

21.5% 
-1.7 

 
77 

29.1% 
1.7 

 
109 

26.3% 
 

 
Overweight 

% within Indiana or not 
Adjusted Residual 

 
45 

30.2% 
-0.9 

 
92 

34.7% 
0.9 

 
137 

33.1% 
 

 
Obese Class I 

% within Indiana or not 
Adjusted Residual 

 
30 

20.1% 
0.6 

 
47 

17.7% 
-0.6 

 
77 

18.6% 
 

 
Obese Class II 

% within Indiana or not 
Adjusted Residual 

 
25 

16.8% 
2.5 

 
23 

8.7% 
-2.5 

 
48 

11.6% 

 
Obese Class III 

% within Indiana or not 
Adjusted Residual 

 
14 

9.4% 
1.3 

 
16 

6.0% 
-1.3 

 
30 

7.2% 

 
X2 =10.79; p=0.056 

 
 

In contrast, the adjusted standardized residual indicated female athletes of Indiana 

Special Olympics were significantly more likely to be classified as Obese Class III 

(AR=3.0; X2 =13.10; p=0.022) than the non-Indiana female athletes (Table 16).   

 



82 
 

 
 

Table 16. SO Athletes: BMI Classification—Females (n=329). 

BMI Category Indiana 
(n=108) 

Non-Indiana 
(n=221) 

Total 
(n=329) 

 
Underweight 

% within Indiana or not 
Adjusted Residual 

 
0 

0.0% 
-1.9 

 
7 

3.2% 
1.9 

 
7 

2.1% 
 

 
Normal 

% within Indiana or not 
Adjusted Residual 

 
24 

22.2% 
-0.6 

 
56 

25.3% 
0.6 

 
80 

24.3% 
 

 
Overweight 

% within Indiana or not 
Adjusted Residual 

 
24 

22.2% 
-1.2 

 
63 

28.5% 
1.2 

 
87 

26.4% 
 

 
Obese Class I 

% within Indiana or not 
Adjusted Residual 

 
19 

17.6% 
-0.6 

 
45 

20.4% 
0.6 

 
64 

19.5% 
 

 
Obese Class II 

% within Indiana or not 
Adjusted Residual 

 
15 

13.9% 
0.7 

 
25 

11.3% 
-0.7 

 
40 

12.2% 
 

 
Obese Class III 

% within Indiana or not 
Adjusted Residual 

 
26 

24.1% 
3.0 

 
25 

11.3% 
-30. 

 
51 

15.5% 
 

 
X2 =13.10; p=0.022 

 
 
Bone Mineral Density (BMD), T-Score 

Overall, the mean BMD of the 236 Special Olympics athletes was 0.222 ± 1.492.  

The mean BMD of the 178 Indiana Special Olympics athletes was 0.049 ± 1.421; the 

mean BMD of the 58 non-Indiana Special Olympics athletes was 0.750 ± 1.591 (Table 

17).  There was a statistically significant difference between groups (t=3.16; p=0.002), 

with the Indiana BMD scores lower than the non-Indiana BMD scores.   
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By gender, the mean BMD for the 122 males was 0.109 ± 1.501.  The mean BMD 

for the 94 Indiana Special Olympics male athletes was -0.099 ± 1.413; the mean BMD of 

the 28 non-Indiana Special Olympics male athletes was 0.807 ± 1.601 (Table 17).  There 

was a statistically significant BMD difference for males by group (t=2.89; p=0.005), with 

the male Indiana BMD scores lower than the non-Indiana male BMD scores.   

Overall, the mean BMD for the 114 females was 0.342 ± 1.480.  The mean BMD 

for the 84 Indiana Special Olympics female athletes was 0.215 ± 1.420; the mean BMD 

for the 30 non-Indiana Special Olympics female athletes was 0.697 ± 1.607 (Table 17).  

There was no significant BMD difference between females by group (t=1.54; p=0.127). 

 
Table 17. SO Athletes: Mean BMD T-Score, Overall and by Gender (n=236). 

 
Gender 

 
Indiana 
(n=178) 

 
Non-Indiana 

(n=58) 

 
Total 

(n=236) 

 
t 

 
p 

 
Males 

 
-0.099 ± 1.413 

 
0.807 ± 1.601 

 
0.109 ± 1.501 

 
2.89 

 
0.005 

 
Females 

 
0.215 ± 1.420 

 
0.697 ± 1.607 

 
0.342 ± 1.480 

 
1.54 

 
0.127 

 
Total 

 
0.049 ± 1.421 

 
0.750 ± 1.591 

 
0.222 ± 1.492 

 
3.16 

 
0.002 

 
 
 
Bone Mineral Density Classification 

A normal BMD is defined as having a T-score greater than -1.0 g/cm2.  

Osteopenia (low bone mass) is defined as having a T-score between -1.0 and -2.5 g/cm2. 

Osteoporosis (bone loss) is defined as having a T-score of -2.5 or less g/cm2.   

In this study, BMD T-scores for 236 Special Olympics athletes were available. Of 

these, 81.4 percent (n=192, 139 from Indiana; 53 non-Indiana) were normal, 15.7 percent 
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(n=37, 34 from Indiana; 3 non-Indiana), indicated osteopenia, and 3.0 percent (n=7, 5 

from Indiana; 2 non-Indiana) had osteoporosis (Table 18).  Non-Indiana Special 

Olympics athletes were significantly more likely to be categorized as having normal 

BMD (AR=2.3; X2 =6.42; p=0.040), while Indiana Special Olympics athletes were 

significantly more likely to be categorized as osteopenic (AR=2.5; X2 =6.42; p=0.040).   

 
Table 18. SO Athletes: BMD Classification—Overall (n=236). 

 
BMD 

Category 

 
Indiana 
(n=178) 

 
Non-Indiana 

(n=58) 

 
Total 

(n=236) 
Normal 

% within Indiana or not 
Adjusted Residual 

139 
78.1% 

-2.3 

53 
91.4% 

2.3 

192 
81.4% 

 
Osteopenia 

% within Indiana or not 
Adjusted Residual 

34 
19.1% 

2.5 

3 
5.2% 

-2.5 

37 
15.7% 

 
Osteoporosis 

% within Indiana or not 
Adjusted Residual 

5 
2.8% 

-0.2 

2 
3.4% 

0.2 

7 
3.0% 

 
 

X2 =6.42; p=0.040 
 
 

By gender, results indicated 78.7 percent of the male athletes (n=96, 70 from 

Indiana; 26 non-Indiana) had a normal T-score, while 18.0 percent (n=22, 21 from 

Indiana; 1 non-Indiana) had osteopenia, and 3.3 percent (n=4, 3 from Indiana; 1 non-

Indiana) of the male athletes had osteoporosis (Table 19).  The adjusted standardized 

residual indicated non-Indiana Special Olympics male athletes were more likely to be 

categorized as having a normal BMD (AR=2.1; X2 =5.15; p=0.076), while Indiana 

Special Olympics male athletes were more likely to be categorized as osteopenic 

(AR=2.3; X2 =5.15; p=0.076).   
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Table 19. SO Athletes: BMD Classification—Males (n=122). 

BMD 
Category 

Indiana 
(n=94) 

Non-Indiana 
(n=28) 

Total 
(n=122) 

Normal 
% within Indiana or not 

Adjusted Residual 

70 
74.5% 

-2.1 

26 
92.9% 

2.1 

96 
78.7% 

 
Osteopenia 

% within Indiana or not 
Adjusted Residual 

21 
22.3% 

2.3 

1 
3.6% 

-2.3 

22 
18.0% 

 
Osteoporosis 

% within Indiana or not 
Adjusted Residual 

3 
3.2% 

-0.1 

1 
3.6% 

0.1 

4 
3.3% 

 
 

X2 =5.15; p=0.076 
 
 

For females, BMD scores indicated 84.2 percent (n=96, 69 from Indiana; 27 non-

Indiana) of the Special Olympic athletes had a normal T-score, 13.2 percent (n=15, 13 

from Indiana, 2 non-Indiana) had osteopenia, and 2.6 percent (n=3, 2 from Indiana; 1 

non-Indiana) had osteoporosis (Table 20).  There was no significant difference in BMD 

classification for females by group (X2 =1.54; p=0.463).   

 
Table 20. SO Athletes: BMD Classification—Females (n=114). 
 

BMD 
Category 

Indiana 
(n=84) 

Non-Indiana 
(n=30) 

Total 
(n=114) 

Normal 
% within Indiana or not 

Adjusted Residual 

69 
82.1% 

-1.0 

27 
90.0% 

1.0 

96 
84.2 

 
Osteopenia 

% within Indiana or not 
Adjusted Residual 

13 
15.5% 

1.2 

2 
6.7% 

-1.2 

15 
13.2% 

 

Osteoporosis 
% within Indiana or not 

Adjusted Residual 

2 
2.4% 

-0.3 

1 
3.3% 

0.3 

3 
2.6% 

 
 

X2 =1.54; p=0.463 
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Percent Who Reported Using Tobacco Products 

Overall, 633 Special Olympics athletes answered the question “Do you use 

tobacco products?”  Of these, only 8.4 percent (n=53) of the athletes reported use of 

tobacco products; 91.6 percent (n=580) reported no use of tobacco products (Table 21).  

Significantly more athletes from Indiana (12.5%) reported using tobacco products when 

compared to the non-Indiana athletes (6.6%) (X2 =6.12; p=0.013).   

 
Table 21. SO Athletes: Percent of Tobacco Use (n=633). 

Do you use tobacco 
products? 

Indiana 
(n=192) 

Non-Indiana 
(n=441) 

Total 
(n=633) 

 
No 

% within Indiana or not 
Adjusted Residual 

 
168 

87.5% 
-2.5 

 
412 

93.4% 
2.5 

 
580 

91.6% 
 

 
Yes 

% within Indiana or not 
Adjusted Residual 

 
24 

12.5% 
2.5 

 
29 

6.6% 
-2.5 

 
53 

8.4% 
 

 
X2 =6.12; p=0.013 

 
 
Percent Who Report it is “OK” to Smoke in Their Home 

A total of 250 Special Olympics athletes answered the question “Is it OK to 

smoke in your home?”  Of these, slightly more than one out of five athletes (22.4%; 

n=56) reported it was OK to smoke in their home (Table 22).  Twenty-six percent of the 

Indiana athletes reported it was OK to smoke in their homes, compared to only 20.9 

percent of the non-Indiana athletes (Table 22).  There was no difference between groups 

(X2 =0.780; p=0.377).   
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Table 22. SO Athletes: OK to Smoke in Home (n=250). 

Is it OK to smoke in 
your home? 

Indiana 
(n=73) 

Non-Indiana 
(n=177) 

Total 
(n=250) 

 
No 

% within Indiana or not 
Adjusted Residual 

 
54 

74.0% 
-0.9 

 
140 

79.1% 
0.9 

 
194 

77.6% 
 

 
Yes 

% within Indiana or not 
Adjusted Residual 

 
19 

26.0% 
0.9 

 
37 

20.9% 
-0.9 

 
56 

22.4% 
 

 
X2 =0.780; p=0.377 

 
 
Percent of Athletes with a Family Member Who Smokes a Tobacco Product 

Overall, 362 Special Olympics athletes answered the question “Does someone in 

your family smoke a tobacco product?”  Of these, 42.3 percent (n=153) reported someone 

in their family smoked a tobacco product (Table 23).  Forty-seven percent of the Indiana 

athletes reported a family member smoked compared to 39.7 percent of the non-Indiana 

athletes.  There was no statistical difference between groups (X2 =1.83; p=0.177).   

 
Table 23. SO Athletes: A Member in the Family Smokes a Tobacco Product  
  (n=362). 
 

Does someone in your family 
smoke a tobacco product? 

Indiana 
(n=123) 

Non-Indiana 
(n=239) 

Total 
(n=362) 

 
No 

% within Indiana or not 
Adjusted Residual 

 
65 

52.8% 
-1.4 

 
144 

60.3% 
1.4 

 
209 

57.7% 
 

 
Yes 

% within Indiana or not 
Adjusted Residual 

 
58 

47.2% 
1.4 

 
95 

39.7% 
-1.4 

 
153 

42.3% 
 

 
X2 =1.83; p=0.177 
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Frequency of Athletes Who Attempted to Stop Smoking in the Past Year 

Only 65 Special Olympics athletes answered the question “In the past year, have 

you stopped smoking for one day or longer because you were trying to quit smoking?”  

Of these, 38.5 percent (n=25) reported they had tried to stop smoking (Table 24).  Over 

half of the Indiana athletes who responded to this question reported they had tried to stop 

smoking at least for one day (n=17; 51.5%).  In contrast, only one-quarter of the non-

Indiana athletes (n=8; 25%) reported having attempted to stop smoking for at least one 

day.  There was a significant difference between groups (AR=2.2; X2 =4.83; p=0.028) 

with a greater percent of Indiana athletes reporting they had tried to stop smoking. 

 
Table 24. SO Athletes: Tried to Stop Smoking in the Past Year (n=65). 

In the past year, have you stopped 
smoking for one day or longer because 

you were trying to quit smoking? 

 
Indiana 
(n=33) 

 
Non-Indiana 

(n=32) 

 
Total 

(n=65) 

 
No 

% within Indiana or not 
Adjusted Residual 

 
16 

48.5% 
-2.2 

 
24 

75.0% 
2.2 

 
40 

61.5% 
 

 
Yes 

% within Indiana or not 
Adjusted Residual 

 
17 

51.5% 
2.2 

 
8 

25.0% 
-2.2 

 
25 

38.5% 
 

 
X2 =4.83; p=0.028 

 
 
Frequency of Calcium Sources 

 Overall, 625 Special Olympics athletes responded to the question “How often do 

you eat sources of calcium—daily, more than once a week, or never?”  More than three-

fourths (81.9%; n=512) of the athletes responded they consumed calcium “daily,” 16.0 

percent (n=100) responded “more than once a week,” and slightly more than two percent 
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(2.1%; n=13) of athletes responded “never” (Table 25).  Indiana Special Olympics 

athletes were significantly more likely to consume calcium “more than once a week” 

compared to the non-Indiana Special Olympics athletes (AR=2.0; X2 =6.40; p=0.041).   

 
Table 25.  SO Athletes: Frequency of Calcium Sources (n=625). 

How often do you eat 
calcium sources? 

Indiana 
(n=239) 

Non-Indiana 
(n=386) 

Total 
(n=625) 

 
Daily 

% within Indiana or not 
Adjusted Residual 

 
190 

79.5% 
-1.2 

 
322 

83.4% 
1.2 

 
512 

81.9% 
 

 
More than once a week 
% within Indiana or not 

Adjusted Residual 

 
47 

19.7% 
2.0 

 
53 

13.7% 
-2.0 

 
100 

16.0% 
 

 
Never 

% within Indiana or not 
Adjusted Residual 

 
2 

0.8% 
-1.7 

 
11 

2.8% 
1.7 

 
13 

2.1% 
 

 
X2 =6.40; p=0.041 

 
 
Frequency of Fruits and Vegetables 

 Overall, 664 Special Olympics athletes responded to the question “How often do 

you eat fruits and vegetables—daily, more than once a week, or never?”  Of these,, 80.7 

percent (n=536) of athletes responded they consumed fruits and vegetables “daily,” 17.8 

percent (n=118) responded they ate fruits and vegetables “more than once a week,” and 

1.5 percent (n=10) of athletes responded “never” (Table 26).  Indiana Special Olympics 

athletes were significantly more like to consumed fruits and vegetables “more than once a 

week” (AR=3.1; X2 =9.73; p=0.008), while Non-Indiana Special Olympics athletes were 
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significantly more likely to consume fruits and vegetables “daily” (AR=2.9; X2 =9.73; 

p=0.008).   

 
Table 26. SO Athletes: Frequency of Fruits and Vegetables (n=664). 

How often do you eat 
fruits and vegetables? 

Indiana 
(n=238) 

Non-Indiana 
(n=426) 

Total 
(n=664) 

 
Daily 

% within Indiana or not 
Adjusted Residual 

 
178 

74.8% 
-2.9 

 
358 

84.0% 
2.9 

 
536 

80.7% 
 

 
More than once a week 
% within Indiana or not 

Adjusted Residual 

 
57 

23.9% 
3.1 

 
61 

14.3% 
-3.1 

 
118 

17.8% 
 

 
Never 

% within Indiana or not 
Adjusted Residual 

 
3 

1.3% 
-0.4 

 
7 

1.6% 
0.4 

 
10 

1.5% 
 

 
X2 =9.73; p=0.008 

 
 
Frequency of Snack Foods 

 Overall, 560 Special Olympics athletes responded to the question “How often do 

you eat snack foods—daily, more than once a week, or never?”  Of these, slightly more 

than half (53.2%; n=298) of athletes responded they ate snack foods “daily,” 35.5 percent 

(n=199) reported eating snacks “more than once a week,” and slightly more than ten 

percent (11.3%; n=63) reported they “never” ate snack foods (Table 27).  Indiana Special 

Olympics athletes were significantly more like to report consuming snack foods “more 

than once a week” (AR=3.9; X2 =15.82; p=0.000), while Non-Indiana Special Olympics 

athletes were significantly more likely to consume snack foods “daily” (AR=3.5;  

X2 =15.82; p=0.000).   
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Table 27. SO Athletes: Frequency of Snack Foods (n=560). 

How often do you  
eat snack foods? 

Indiana 
(n=239) 

Non-Indiana 
(n=321) 

Total 
(n=560) 

 
Daily 

% within Indiana or not 
Adjusted Residual 

 
107 

44.8% 
-3.5 

 
191 

59.5% 
3.5 

 
298 

53.2% 
 

 
More than once a week 
% within Indiana or not 

Adjusted Residual 

 
107 

44.8% 
3.9 

 
92 

28.7% 
-3.9 

 
199 

35.5% 
 

 
Never 

% within Indiana or not 
Adjusted Residual 

 
25 

10.5% 
-0.5 

 
38 

11.8% 
0.5 

 
63 

11.3% 
 

 
X2 =15.82; p=0.000 

 
 
Frequency of Sweetened Beverages 

A total of 470 Special Olympics athletes responded to the question “How often do 

you drink sweetened beverages—daily, more than once a week, or never?”  Slightly more 

than half (53.4%; n=251) of the athletes responded they drank sweetened beverages 

“daily.”  Approximately one-third (33.8%; n=159) reported they drank sweetened 

beverages “more than once a week” and slightly more than twelve percent (12.8%; n=60) 

responded they “never” drank sweetened beverages (Table 28).  There was no statistical 

difference between groups in the self-reported frequency of the consumption of 

sweetened beverages (X2 =3.11; p=0.211).   
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Table 28. SO Athletes: Frequency of Sweetened Beverages (n=470). 

How often do you consume 
sweetened beverages? 

Indiana 
(n=238) 

Non-Indiana 
(n=232) 

Total 
(n=470) 

 
Daily 

% within Indiana or not 
Adjusted Residual 

 
131 

55.0% 
0.7 

 
120 

51.7% 
-0.7 

 
251 

53.4% 
 

 
More than once a week 
% within Indiana or not 

Adjusted Residual 

 
83 

34.9% 
0.5 

 
76 

32.8% 
-0.5 

 
159 

33.8% 
 

 
Never 

% within Indiana or not 
Adjusted Residual 

 
24 

10.1% 
-1.8 

 
36 

15.5% 
1.8 

 
60 

12.8% 
 

 
X2 =3.11; p=0.211 

 
 
Frequency of Fortified Grains, Breads and Cereals 

Overall, 620 Special Olympics athletes responded to the questions “How often do 

you eat grains, breads, and cereals—daily, more than once a week, or never?”  Of these, 

approximately 85.6 percent (n=531) reported they consumed fortified grain products 

“daily.”  The remaining athletes responded eating grain products either “more than once a 

week” (12.7%; n=79) or “never” (1.6%; n=10) (Table 29).  Indiana Special Olympics 

athletes were significantly more like to report consuming grains, breads, and cereals 

“more than once a week” (AR=2.6; X2 =8.15; p=0.017), while Non-Indiana Special 

Olympics athletes were significantly more likely to report consuming grains, breads, and 

cereals “daily” (AR=2.1; X2 =8.15; p=0.017).   
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Table 29. SO Athletes: Frequency of Grains, Breads and Cereals (n=620). 

How often do you consume 
grains, breads and cereals? 

Indiana 
(n=238) 

Non-Indiana 
(n=382) 

Total 
(n=620) 

 
Daily 

% within Indiana or not 
Adjusted Residual 

 
195 

81.9% 
-2.1 

 
336 

88.0% 
2.1 

 
531 

85.6% 
 

 
More than once a week 
% within Indiana or not 

Adjusted Residual 

 
41 

17.2% 
2.6 

 
38 

9.9% 
-2.6 

 
79 

12.7% 
 

 
Never 

% within Indiana or not 
Adjusted Residual 

 
2 

0.8% 
-1.2 

 
8 

2.1% 
1.2 

 
10 

1.6% 
 

 
X2 =8.15; p=0.017 

 
 
Summary 

 Based on the results, Indiana Special Olympics athletes, despite having a similar 

gender, age, and height distribution when compared to their non-Indiana counterparts, 

had a higher body weight and higher BMI, both overall and by gender.  Indiana males 

had a higher percent of class II obese athletes when compared to non-Indiana data; 

Indiana females had a higher percent of class III obese athletes when compared to non-

Indiana athletes.  Indiana athletes had an overall lower bone mineral density than non-

Indiana athletes; Indiana males had a higher incidence of osteopenia when compared to 

non-Indiana athletes.  In addition, Indiana athletes report a higher incidence of tobacco 

use.  On a positive note, a significantly higher percent of Indiana athletes indicated they 

had tried to stop smoking for at least one day when compared to non-Indiana athletes.  

Lastly, Indiana athletes indicated they ate fewer fruits and vegetables and fewer grain 

products, but fewer snacks and sweetened beverages, than non-Indiana athletes.  
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 These results indicate Special Olympics athletes in general, and Indiana Special 

Olympic athletes specifically, are in need of effective programs to enhance their nutrition 

knowledge and encourage positive health behaviors so this unique population can thrive.  

Additional attention is needed to improve their health outcomes by improving or 

implementing existing health education programs.



 

 

 
 
 

CHAPTER 5 
 
 
 

DISCUSSION 

 
Introduction 

The primary purpose of this investigation was to determine the health status of 

Indiana Special Olympics athletes who participated in the Healthy Athletes® Health 

Promotion screenings during the 2008 Winter, Summer, and Fall Classic Games, both 

overall and by gender.  A secondary purpose of this study was to compare anthropometric 

and behavioral attributes of the Indiana Special Olympics athletes to those from non-

Indiana Special Olympics athletes using data from the National Special Olympics 

Healthy Athletes® Software system (HASS).  Based on the results, specific educational 

programs that would benefit athletes who participated in the Indiana Special Olympics 

will be recommended.  A discussion of the results is presented in this chapter. 

 
Demographic Profile of the SO Athletes 

There was no difference in the mean age of the Indiana Special Olympics athletes, 

either by gender or when the Indiana athletes were compared to the non-Indiana Special 

Olympics athletes.  In addition, there was no significant difference in the percent of 

participants by gender, indicating the Indiana and non-Indiana groups were comparable.  
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Anthropometric Profile of the SO Athletes 

 
Height, cm 

 The mean overall height of the 257 Indiana Special Olympics athletes was 164.9 

± 10.4 cm; the mean height of the 486 non-Indiana SO athletes was 163.8 ± 13.1 cm.  

There was no height difference between groups overall or by gender.  The male athletes 

(169.9 ± 9.3 cm), however, were significantly taller than their female counterparts (157.9 

± 7.6 cm), which is consistent with the mean height of men and women in the United 

States according to NHANES data (CDC, 2003).  However, on average, the Special 

Olympics athletes in this study were shorter than the average American male (175.2 cm) 

and female (162.6 cm) (CDC, 2003). 

 
Weight, kg 

Overall, the Indiana Special Olympics athletes weighed almost ten kilograms 

more (86.7 ± 25.5 kg) than the non-Indiana Special Olympics athletes (77.3 ± 20.4 kg).  

By gender, Indiana male (89.3 ± 25.6 kg) and female (83.2 ± 25.0 kg) athletes weighed 

more than their non-Indiana counterparts (Male: 80.4 ± 20.9 kg; Female: 73.7 ± 19.2 kg).  

The mean weight for male and female Special Olympics athletes exceeded the “healthy 

weight” range of 54.9-73.9 kg for males and 50.0-65.3 kg for females as recommended 

by the Centers for Disease Control and Prevention (CDC, 2003). 

 
Body Mass Index (BMI) 

The mean BMI of the 257 Indiana Special Olympics athletes (31.9 ± 8.9) was 

significantly higher than the mean BMI of the 486 non-Indiana Special Olympics athletes 
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(28.9 ± 7.4).  By gender, Indiana female athletes had a higher BMI than both Indiana 

males (Females: 33.3 ± 9.5; Males: 30.9 ± 8.3) and the non-Indiana females (29.9 ± 7.8).  

Male Indiana Special Olympics athletes also had a significantly higher BMI (30.3 ± 8.3) 

than their non-Indiana counterparts (28.1 ± 6.9).  The Centers for Disease Control and 

Prevention defines a ‘healthy weight’ as a BMI between 18.5 to 24.9 (CDC, 2003).  

Clearly, the majority of these athletes, particularly the Indiana athletes, have an unhealthy 

BMI. 

 
Body Mass Index Classification 

When the BMI classifications were compared, results indicated a greater 

percentage of non-Indiana athletes were underweight (3.5% vs. 1.2%), normal weight 

(27.4% vs. 21.8%), and overweight (31.9% vs. 26.8%) than their Indiana counterparts.  In 

contrast, while the percent of athletes categorized as Obese Class I (19.1% vs. 18.9%) 

was statistically the same, more Indiana athletes were categorized as Obese Class II 

(15.6% vs. 9.9%) and Obese Class III 915.6% vs. 8.4%) than their non-Indiana 

counterparts.  By gender, Indiana Special Olympics male athletes were significantly more 

likely to be classified as being Obese Class II (15.6%, n=40) than the male athletes 

among the non-Indiana Special Olympics (8.7%, n=23).  The female Indiana Special 

Olympics athletes were significantly more likely to be classified as being Obese Class III 

(24.1%, n=26) than female athletes among non-Indiana Special Olympics (11.3%, n=25).   

When the Indiana Special Olympics athletes’ BMI’s are compared to individuals 

in the general population without ID, NHANES data from January-March 2008 show that 

females without ID were heavier than males without ID among age groups 20-39 years 
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and 60 years and older (CDC, 2008).  Center, McElduff, and Beange (1994) similarly 

found females with ID to be significantly more obese than males, with an average BMI of 

30.3 ± 7.1 (p <0.002) compared to 24.9 ± 4.3, for females and males, respectively.  

Melville, Cooper, Morrison, Allan, Smiley, and Williamson (2008) reported that females 

with ID not only had a significantly greater mean BMI than males, but they were more 

likely to be obese when compared to males.  Fox and Rotatori, (1982) reported a 

significant relationship between obesity and gender among those with ID, with females 

being more likely to be obese than males (25.1 and 15.6 percent, respectively).   

Rimmer and Wang (2005), Simila and Niskanen (1991), Yamaki (2005) all 

reported this same trend, with obesity rates higher among those with ID than without ID 

and higher in females than in males.  Yamiki (2005) was able to demonstrate this trend 

over four periods during the time span from 1985 to 2000 when the prevalence of obese 

adults with ID increased at a greater rate among females with ID (21.6, 29.3, 32.1, and 

44.2%) compared to the rate of obesity among males with ID (17.9, 19.4, 23.9, and 

26.4%).  In short, data from the present study supports the results in the literature that 

indicate individuals with ID have a greater rate of obesity than the non-ID population. 

 
Bone Mineral Density (BMD), T-score 

In the present study, the mean BMD T-score of the 178 Indiana Special Olympics 

athletes was 0.049 ± 1.421.  There was no significant difference in BMD T-scores by 

gender.  The mean BMD of the 58 non-Indiana Special Olympics athletes was 0.750 ± 

1.591, significantly higher than the BMD scores of the Indiana Special Olympics athletes.  

A gender difference was noted between groups, with male Indiana Special Olympics 
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athletes having a lower MBD score (-0.099 ± 1.413, n=94) than the non-Indiana Special 

Olympics males (0.807 ± 1.601, n=28).  No difference was detected among the females..   

 
Bone Mineral Density Classification 

Using WHO BMD classification guidelines, 78.1 percent of the Indiana athletes 

had a normal BMD.  Approximately one out of five athletes (19.1%) was classified as 

osteopenic and 2.8 percent were classified as having osteoporosis.  There was no 

difference in bone mineral density classification by gender.  A higher percentage of non-

Indiana Special Olympics athletes (91.4%) had a normal BMD score.  In contrast, a 

significantly lower percent (5.2%) of the non-Indiana athletes were classified as 

osteopenic.  There was no difference in the percent of athletes classified as having 

osteoporosis in this small sample.  By gender, non-Indiana Special Olympics male 

athletes were significantly more likely to be categorized as having a normal BMD 

(92.9%), while Indiana Special Olympics male athletes were significantly more likely to 

be categorized as osteopenic (22.3%).  There was no significant difference in BMD 

classification for females by group.   

The findings of Salehi, Khazaeli, Najafizadeh, Ashraf, and Malekpour (2008) 

concur with the results of the present study.  These authors reported males with ID had a 

greater rate of osteoporosis in at least one measured site and a history of fractures than 

did females.  Similarly, Zylstra, Porter, Shapiro, and Prater (2008) indicated that, 

although BMD measurements were not significant by gender, males aged 19-45 years 

with ID were more likely to be diagnosed with osteopenia and osteoporosis compared to 

females.   
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In contrast to the present study, Looker et al. (1997) reported the rate of 

osteopenia and osteoporosis in the general population without ID was significantly higher 

among females than males.  Health care professionals are cautioned to not erroneously 

assume the ID population has the same osteoporosis incidence rate as the non-ID 

population.  Special Olympics International should be applauded for including BMD 

testing in the Healthy Athletes® Health Promotion testing procedures. 

 
Health Behavior Status of the SO Athletes 

Tobacco Use 

Of the198 Indiana Special Olympics athletes who answered the question, “Do you 

use tobacco products?,” significantly more male (18.6%) than female (3.8%) athletes 

reported using tobacco.  Of the 441 non-Indiana Special Olympics athletes who answered 

the same question, significantly fewer athletes (6.6%) reported using tobacco compared 

to the Indiana athletes (12.5%).  No differences were detected by gender or between 

groups when the athletes were asked “Is it OK to smoke in your home?”  Similarly, no 

differences were detected by gender or between groups when the athletes were asked 

“Does someone in your family smoke a tobacco product?”  Lastly, when asked “In the 

past year, have you stopped smoking for one day or longer because you were trying to 

quit smoking?,” Indiana male athletes (60.7%) were more likely than Indiana female 

athletes (0%) to have attempted to stop smoking.  Indiana athletes who smoked were 

more likely than the non-Indiana athletes to report they had tried to stop smoking in the 

past year (51.5% vs. 25.0%, respectively).   
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To date, little attention has been focused on determining the prevalence of 

smoking in people with ID or developing appropriate strategies to assist them to stop 

smoking (Tracy & Hosken, 1997).  Tracy & Hosken (1997) reported more males with ID  

(39%) smoked than did females (33%).  Fifty-four percent expressed an interest in 

participating in a smoking cessation program, a finding similar to the Indiana Special 

Olympics athletes, where more males than females reported using tobacco products and 

tried to stop smoking in the past year.  Morris, Giese, Turnbull, Dickinson, and Johnson-

Nagel (2006) also found more males (42.3%) than females (36.2%) used tobacco 

products.  Among the general population without ID, the current smoking prevalence is 

highest in Kentucky (28.3%), West Virginia (27.0%), and Oklahoma (25.8%) (CDC, 

2009).  Armour et al. (2007) analyzed the 2004 BRFSS to determine the top five states 

for smoking prevalences among persons with disbailites.  Results indicated Delaware 

(39.4%), Ohio (38.0%), West Virginia (37.8%), Indiana (35.4%), and Kentucky (35.1%) 

had the highest prevalence.  Special Olympics of Indiana should do all they can through 

education, incentives, encouragement, and support to help their althetes stop smoking. 

 
Dietary Habits 

 Overall, 81.9 percent of the athletes reported consuming sources of calcium 

“daily.”  No differences were detected by gender when the Indiana Special Olympics 

athletes were asked “How often do you eat sources of calcium—daily, more than once a 

week, or never?”  The Indiana Special Olympics athletes were more likely to report 

having consumed calcium sources “more than once a week” compared to the non-Indiana 

Special Olympics athletes (19.7% vs. 13.7%).  No difference was detected between the 
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percent of athletes who reported consuming calcium sources “daily” (79.5% vs. 83.4%. 

for Indiana and non-Indiana athletes, respectively). 

 Overall, 80.7 percent of the athletes reported consuming fruits and vegetables 

daily.  Female athletes from Indiana (82.0%) were more likely to report consuming fruits 

and vegetables “daily” than were the male athletes (69.6%); males, in contrast, were more 

likely than females to indicate they consumed fruits and vegetables “more than once a 

week” (29.0% vs. 17.0%).  The non-Indiana Special Olympics athletes were more likely 

to consume fruits and vegetables “daily”(84.0%) than were the Indiana athletes (73.8%); 

in contrast, the Indiana athletes were more like than the non-Indiana athletes to consumed 

fruits and vegetables “more than once a week” (23.9% vs. 14.3%).  

 Overall, 53.2 percent of the athletes reported eating snack foods at least once a 

day.  No difference was detected by gender among the Indiana athletes.  Interestingly, the 

Indiana athletes were more likely to report consuming snack foods “more than once a 

week” than the non-Indiana athletes (44.8% vs. 28.7%), while the non-Indiana athletes 

were more likely to report consuming snack foods “daily” (59.5% vs. 44.8%).  

Overall, 53.4 percent of the athletes reported consuming sweetened beverages at 

least daily.  No differences were detected in the self-reported frequency of sweetened 

beverage consumption (daily, more than once a week, or never), either by gender among 

the Indiana athletes or between groups (Indiana athletes vs. non-Indiana athletes).  

Overall, 85.6 percent of the athletes reported consuming a source of grains, 

breads, or cereals at least daily.  No differences in the consumption patterns of fortified 

grain products were detected by gender among the Indiana athletes.  Indiana Special 

Olympics athletes were more like to report consuming grains, breads, and cereals “more 
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than once a week” (17.2%) compared to non-Indiana athletes (9.9%); in contrast, non-

Indiana Special Olympics athletes were more likely to report consuming grains, breads, 

and cereals “daily” (88.0%) than were Indiana athletes (81.9%).   

The primary source of dietary guidelines available to every American, including 

healthy adults with intellectual disabilities, is the Dietary Guidelines for Americans 2005.  

These guidelines encourage all Americans to consume a diet rich in whole grains, low fat 

dairy sources, and fruits and vegetables and moderate in sugar.  It must be noted that the 

dietary questions asked on the HASS Health Promotion questionnaire do not quantify the 

actual number of servings consumed daily, making a comparison of the results to other 

dietary studies impossible.  Nonetheless, the data clearly indicates the majority of Special 

Olympics athletes are consuming an inadequate diet. 

According to 1999-2000 NHANES data, adults without ID aged 19-50 years 

(n=2466) consumed a mean daily intake of 1.8 servings of dairy, while 31 percent 

(n=763) consumed a mean intake of 3.7 servings of dairy per day (Fulgoni et al., 2004).  

Unfortunately, few studies are published describing the dietary intake of the ID 

population.  McGuire, Daly, and Smyth (2007) examined a range of health and lifestyle 

factors, demographic variables, and decision-making opportunities of individuals with ID 

through a cross-sectional postal survey in Ireland.  Results of their survey indicated the 

subjects consumed, on average, 1.6 servings of dairy products and 3.6 servings of fruits 

and vegetables per day.   

Adolfsson et al. (2008) analyzed a combination of food records and leftovers over 

a 3-day observation period for 32 participants (14 females, 18 males) from group homes 

and service apartments that accommodated people with ID in Sweden.  Results revealed 
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the mean intake of total vegetables and fruits were around 320 ± 221 g per day (1.3 cups), 

surpassing the Indiana Special Olympics athletes’ fruits and vegetable consumption 

reported in this study.   

 The results of this study indicate that, the Special Olympics athletes in general, 

and the Indiana Special Olympics athletes specifically, are at high risk with unhealthy 

weights and corresponding high BMI when compared to national data.  In addition, there 

seems to be a disconnect between the self-reported eating habits of the Indiana Special 

Olympics athletes and their corresponding body weight.  Based on logic, the self-reported 

consumption of fewer snack foods and sweetened beverages should not be associated 

with the higher weight and/or BMI status seen among the Indiana athletes when 

compared to the non-Indiana Special Olympics athletes.  The validity of the HASS 

Health Promotion questionnaire as an indicator of actual dietary intake must be 

questioned. 

 
Health Education Programs for Special Olympics Athletes 

 The results of this study indicate the need for behavior changes related to physical 

activity (e.g., to reduce weight and increase bone density), diet (e.g., to increase the 

consumption of fruits, vegetables, low-fat dairy products, and whole grains and to reduce 

consumption of soda), and tobacco (e.g., reduce smoking incidence; reduce second-hand 

smoke) among the Special Olympics athletes.  Two comprehensive programs, the 

University of Illinois at Chicago Health Education Curriculum and Hawaii’s SOFit 

program are examples of curriculums that have been developed and tested in an effort to 

enhance the quality of life of the Special Olympics population. 
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Specific Program Implementation for Indiana SO Athletes 

Tailoring the University of Illinois at Chicago’s health promotion program to the 

Indiana Special Olympics, implemented at each of the 10 area programs (that cover over 

60 counties statewide), would be ideal for the athletes of Indiana Special Olympics.  As 

indicated by the results of this study, Indiana Special Olympics athletes are in great need 

for some type of program geared toward improving both the overall health and the quality 

of life for this unique population.   

A grant proposal to implement such a program was written by Dr. Carol Friesen, 

Health Promotion Clinical Director for the Special Olympics Indiana (SOIN) and 

submitted to the Special Olympics International May 15, 2009.  The grant, if funded, 

would create a minimum of 24 InShape Health Clubs, supervised by a local, trained 

InShape Health Club Coordinator.  The proposed SOIN InShape Health Clubs would 

focus on increasing the physical activity of the athletes (e.g., walking clubs with 

pedometers), while providing health education opportunities to assist the SOIN athletes 

improve their health-related behaviors (e.g., nutrition, smoking, and healthy hydration 

choices).  The program would adapt the curriculum developed by the University of 

Illinois at Chicago.  The overall goal for this proposed project is to increase the physical 

activity and health knowledge of at least 500 SOIN athletes through the SOIN InShape 

Health Clubs statewide.   

Increasing the athletes’ physical activity through a structured, fun, social setting, 

such as would occur with the InShape Health Clubs, would help the athletes take a “step” 

toward better health.  The development of strong community partners, along with the 



106 
 

 
 

implementation and evaluation of various health education programs, would all work 

toward the common goal of enhancing the health of SOIN athletes and their families.   

 
Summary 

Results of this study clearly indicate that the Indiana Special Olympics athletes 

are unhealthy.  As a group, they are significantly more obese, more likely to be 

categorized as osteopenic, have a high frequency of tobacco use, and consume fewer 

servings of calcium-rich foods, fruits, vegetables, and whole grain products than 

recommended.  Implementation of a comprehensive health education curriculum, 

targeted toward both the athletes and their caregivers, is recommended to help improve 

the quality of life of this special population. 

 

 

 

 

 

 

 

 

 



 

 

 
 
 

CHAPTER 6 
 
 
 

CONCLUSION AND RECOMMENDATIONS 

 
Conclusion 

Results of this study indicated that, despite no differences by gender or height, 

Indiana Special Olympics athletes were significantly more overweight (26.8%) or obese 

(50.3%), had a lower bone density (0.049 ± 1.421 vs. 0.750 ± 1.591), and a higher 

frequency of tobacco use (12.5% vs. 6.6%) than the non-Indiana Special Olympics 

athletes.  The rate of obesity among the Indiana athletes compared to the non-Indiana 

athletes was notable (46.3% vs. 32.4%), particularly among the Class II (16.8% vs. 8.7%) 

and Class III (9.4% vs. 6.0%) obese categories.  The Indiana athletes reported a lower 

daily fruit and vegetable consumption (74.8% vs. 84.0%) and lower daily consumption of 

fortified grains, breads, and cereals (81.9% vs. 88.0%).  Indiana athletes reported a lower 

daily snack rate than reported by the non-Indiana athletes in this study (44.8% vs. 

59.5%).  There was no statistically significant difference in the percent of athletes who 

reported consuming sweetened beverages daily (55.0% vs. 51.7% for Indiana and non-

Indiana athletes, respectively).  
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 These results suggest the unhealthy eating habits of the Indiana athletes may have 

led to the high rate of overweight and obesity observed in this study.  Improving healthy 

eating habits, however, is just one piece of the puzzle.  Improving health habits requires 

both knowledge and action on the part of the athlete and his or her caregiver.  To be 

effective, health education—including nutrition education—must be fun, exciting, and 

visual to increase the likelihood that healthy behaviors can be instilled for a lifetime.  

Results of this study indicate a need to increase opportunities for nutrition education and 

physical activity through Special Olympics programs in Indiana.  It is in the opinion of 

this researcher that the Indiana Special Olympics take every step possible to improve the 

quality of life of the athletes they serve.   

 
Recommendations for Future Research of SO Healthy Athletes® Data 

 Based on the results of this study, the following recommendations are made to 

enhance the Healthy Athletes® screening data from the Healthy Athletes® Software 

System (HASS) data base: 

1. First and foremost, setting a deadline for data entry for Special Olympics events 

on the national and international level will help to ensure accounts being closed 

for data analysis.  Based on the researcher’s experience, an abundance of Special 

Olympics data was not available for this study because states’ accounts were not 

formally closed.   

2. Special Olympics International is encouraged to provide an annual report 

including data analysis on state-level games.  The majority of the research 

available regarding the health status of Special Olympics athletes came from data 
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collected at the World Games, a group that is not comparable to the typical 

Special Olympics athlete.  The World Games Special Olympics athletes are often 

individuals who excel in their sporting event, are more likely to be physically fit 

then other fellow athletes who do not make it as a participate in the World Games, 

and are financially able to travel to various parts of the world for a week at a time.   

 
Recommendations to Improve the Healthy Athletes® Software System 

Based on the researcher’s experience entering data into the HASS, the following 

recommendations are made for future improvement: 

1. Simplify data entry of Health Promotion information into the HASS.  Navigation 

through multiple screens before entering Health Promotion data can be confusing.   

2. Provide a button to reset the form to allow the researcher to re-enter correct data 

rather than having to delete the athlete and restart the process.   

 
Recommendations to Improve the Healthy Athletes® Health Promotion Form 

 Based on the results of this study, the following recommendations are made to 

improve the Healthy Athletes® Health Promotion Form: 

1. Data can be written down more consistent by adding directions like, “one answer 

only” or “check all that apply” to all question on the Health Promotion form, 

where needed, to guide the Health Promotion staff when filling out the Health 

Promotion form (e.g., preferred beverage when thirsty).  

2. Clearly indicate which system (English or metric) the measurements are to be 

taken (e.g., the waist circumference data had to be deleted from analysis because 
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it was evident people entered data in both English and metric measurements, 

despite being labeled “cm”). 

3. Change the first section labeled “Nutrition Assessment” to “Anthropometric 

Measurements.”  This section measures height, weight and waist circumference.  

There is nothing pertaining to nutrition in this section. 

4. Change the nutrition questions to more clearly indicate actual frequency of 

consumption.  Knowing an athlete eats at least one vegetable or fruit each day 

does not help researchers understand whether or not the athletes meet current 

dietary guidelines. 

5. Clarify the questions about sports drinks, fortified gruel, and sports bars.   

6. Change the section labeled “Smoking Cessation” to “Smoking Status.”  There is 

only one question that addresses the athlete’s attempt to quit.  The remaining 

questions are aimed toward tobacco use and second hand smoke.  

7. Arranging the smoking questions in a sequence that will enable the Health 

Promotion staff to ask all the necessary questions to athletes of all age groups.  

Making sure that questions such as “Is it OK to smoke in your home” and “Does 

someone in your family smoke a tobacco product?” not get missed because these 

questions are toward the bottom of the list.   

8. Add in a question asking the athletes “If they ever used a tobacco product in their 

lifetime?”  This question can gage whether or not a tobacco product was used by 

the athlete at any age level.   
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9. For the question that states, “If yes, ask which tobacco products?”  Replace 

“chewing tobacco” with “smokeless tobacco (i.e., chewing or snuff),” to be more 

politically correct.   

10. Re-word the question, “Is it OK to smoke in your home?” to “Does anyone from 

your family or friends smoke in the home you live in?”  Although this researcher 

assumes this question was aimed at identifying exposure to second hand smoke, 

the original question does not allow the athlete to form their own opinion.   

11. Delete the question, “Have you smoked more than 5 packs of cigarettes (100) or 

more in your life?”   

12. Re-word the question, “How many times do you use tobacco products?—per day, 

per week, per month, per year” to “How many times do you use a tobacco product 

each day?—10 or fewer, 11-20, 21-30, or 30 or more” or “to ½ pack or fewer; ½ 

to 1 pack; 1 ½ packs or more per day.”   

13. Re-word the question, “What do you drink when you are feeling thirsty?” to 

“What do you usually drink when you feel thirsty but are not exercising?” 

14. Add a question asking the athletes, “What do you like to drink when you are 

exercising or participating in a Special Olympics event?” 

15. For the question that states, “What do you drink when you are feeling thirsty?” 

add “diet” or “regular” as a choice besides the “soft drink.”  From the researcher’s 

experience, athletes were stating that they drink diet soda, not soft drinks.   

16. Add an option for the sun safety section for black and white colored hair. 

17. Add an option for the sun safety section for individuals with black colored eyes. 
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Educational Materials to Implement for Indiana SO Athletes 

 Based on the results of this research study, the following educational materials, 

available on the Special Olympics website, should be distributed at each Healthy 

Athletes® Health Promotion venue at all countywide games in Indiana to strengthen the 

impact of the health fair event: 

1. “Bone Builders.”  This brochure teaches athletes how to build strong bones, 

provides a list of calcium-base foods, and describes the effect of smoking on 

bone health. 

2. “Give Me 5.”  This brochure teaches athletes about the benefits of eating fruits 

and vegetables, describes serving sizes for fruits and vegetables, and 

encourages the athletes to aim to consume five or more fruits and vegetables 

daily.   

3. “H2O TO GO.”  This brochure teaches athletes about various foods that 

contain water, the amount of water to drink/eat daily, and benefits of drinking 

water.   

4. “Sun Safety.”  This brochure teaches athletes about the importance of sun 

safety (e.g., sunscreen, lip balm, seeking shade, sunglasses, and wearing 

hats/clothes to protect against sun rays) 

5. “Avoidance.”  This brochure helps athletes become aware of the dangers of 

tobacco use and encourage athletes who smoke or use tobacco products to 

consider quitting.   
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Recommendations for Specific Program Implementation for Indiana SO Athletes 

 Based on the results of this study, the following programs are recommended to 

local Indiana Special Olympics chapters to improve the health of the Indiana Special 

Olympics athletes: 

1. “Health Promotion Pilot Programs Evaluation: Improving Athletes’ Health.”  This 

program developed and tested by The University of Illinois at Chicago, can be 

tailored to meet the individual needs of each Indiana Special Olympics athlete.   

2. “SOFit.”  This program from Hawaii integrates programs through local YMCA’s 

into the curriculum.   

 
Summary 

 The results of this research study indicate that Indiana Special Olympics athletes 

are in great need of effective health education and behavior change tactics (e.g., nutrition, 

smoking cessation, and physical activity) to enhance there quality of life.  Effective 

health education and behavior change programs do exist within Special Olympics 

International; Special Olympics Indiana is encouraged to seek funding to implement 

these programs in an effort to improve the health of this unique population.   
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Healthy Athlete CONSENT FORM 
 

 
Special Olympics offers certain non-invasive health care services to athletes at local, state, national, and 
World Games venues through the Healthy Athletes Program.  These services may include individual 
screening assessments of health status and health care needs, provision of health education, routine 
preventive services (e.g. protective mouth guards), educational services, and, in the case of vision and 
hearing deficits, provision of needed eyewear (glasses, swim goggles, protective eyewear) and hearing aids.  
Athletes are informed as to their health status and advised of the need for follow-up care.  In addition, 
information collected at the time services are provided has been invaluable for developing policies, 
securing resources, and implementing programs to better meet the health needs of athletes. 
 
I understand that by signing below I consent to participate in the Special Olympics Healthy Athletes 
program that provides individual screening assessments of health status and health care needs in the areas 
of: vision; oral health; hearing; physical therapy; and a variety of health promotion areas (height, weight, 
sun protection, etc.).  I understand there is no obligation for me to participate in the Healthy Athletes 
Program should I decide not to participate.  Provision of these health services is not intended as a substitute 
for regular care. I also understand that I should seek my own independent medical advice and assistance 
irrespective of the provisions of these services and that Special Olympics is not through the provision of 
these provisions responsible for my health.  I understand that information that is gathered as part of the 
screening process may be used in group form (anonymously) to assess and communicate the overall health 
needs of athletes and to develop programs to address those needs.   
 
Authorization for Minors: I understand that by signing below I consent to _________________ (athlete’s 
full name) participation in the Special Olympics Healthy Athletes program that provides individual 
screening assessments of health status and health care needs in the areas of: vision; oral health; hearing; 
physical therapy; and a variety of health promotion areas (height, weight, sun protection, etc.).  I 
understand there is no obligation for the athlete named above to participate in the Healthy Athletes Program 
should the athlete decide not to participate or should I decide the athlete shall not participate.  Provision of 
these health services is not intended as a substitute for regular care.  I also understand that I should seek my 
own independent medical advice and assistance irrespective of the provisions of these services for the 
athlete named above and that Special Olympics is not through the provision of these provisions responsible 
for the health of the athlete named above.  I understand that information that is gathered as part of the 
screening process may be used in group form (anonymously) to assess and communicate the overall health 
needs of athletes and to develop programs to address those needs.   
 
 
_________________________________________________ 
Parent or Guardian (if athlete is under 18 years old) 
 
 
 
_________________________________________________ 
Athlete (if 18 years old or older) 
 
 
 
______________________________________  ______________________ 
Special Olympics Program    Date 
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