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ABSTRACT 

 

Non-insulin dependent diabetes mellitus, or type II diabetes, is a large and growing concern in 

the United States. Risk factors that contribute to this disease are largely mediated by lifestyle 

interventions such as improved diet, exercise, and overall weight loss. Identification of those at 

high risk for type II diabetes and implementation of risk reduction behaviors may prevent onset 

of the disease. This study seeks to investigate the effect education on the perceived risk of type II 

diabetes and intent to adopt healthier lifestyles in traditional-age college students. A total of 29 

participants provided demographic information, physical activity level, anthropometric 

measures, and a blood sample. They also completed the Risk Perception Survey-Developing 

Diabetes (RPS-DD), perceived risk of diabetes visual-analogue scale (PRD-VAS), and the 

diabetes risk calculator (DRC), with 17 of these participants also providing information on their 

intent to change fitness behaviors. RMANOVAs assessed changes across time in the RPS-DD 

and PRD-VAS. Kendall’s tau-B correlations were conducted to examine relationships between 

the abovementioned variables. Data analysis revealed six participants at high risk for prediabetes 

and 12 with at least one risk factor for metabolic syndrome. RPS-DD risk and RPS-DD 

knowledge scores did not change across time, but analysis of the PRD-VAS indicated a 

significant change across time (p = 0.01). The DRC did not correlate with prediabetes nor 

metabolic syndrome. Further, analysis revealed significant interaction between prediabetes status 

and perceived risk (p = 0.04), but not between prediabetes risk and intent to adopt healthier 

lifestyle (p = 0.42). Significant correlations existed between metabolic syndrome and prediabetes 

risk (p = 0.03) as well as criteria for both diseases, excluding HbA1c (p = 0.15). The college 

students in this study possessed many risk factors for developing type II diabetes and/or 
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cardiovascular disease. Those at high risk for such diseases demonstrated an understanding of 

their risk, but did not express an intent to modify their lifestyle behaviors. Further, the 

noninvasive prediabetes and diabetes risk calculator did not consistently identify these diseases 

in this population. Research should be dedicated to determining how to change perceived risk of 

developing type II diabetes, methods of promoting healthier lifestyles, and development of a 

validated noninvasive instrument for use among traditional-age college students. 
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Chapter I 

Non-insulin dependent diabetes mellitus, or type II diabetes, is a large and growing 

concern in the developed world with more than 25 million people in the United States suffering 

from the condition (Centers for Disease Control, 2011). Type II diabetes cost the United States 

more than $174 billion per year in 2007 and diabetes related care exceeded $322 billion in 2012 

(Dall et al., 2014). Additionally, prevalence of type II diabetes is expected to increase to 33% by 

2050 (Boyle, Thompson, Gregg, Barker, & Williamson, 2010). Complications from continued 

elevated blood glucose can include lower-extremity amputation, acute myocardial infarction, 

stroke, end-stage renal disease, and even death from hyperglycemia (Gregg et al., 2014). It is 

therefore pertinent to identify and curtail diabetes progression. Younger individuals (under 45 

years) are receiving earlier type II diabetes diagnoses (Wei et al., 2015); there is an obvious need 

for intervention prior to such a diagnosis.  

The American Diabetes Association (ADA) (2016) utilizes blood values of hemoglobin 

A1c (HbA1c) or plasma glucose criteria from either the fasting glucose or oral glucose tolerance 

test as the diagnostic criteria for type II diabetes. In addition to type II diabetes, several other 

forms of diabetes exist including type I diabetes and gestational diabetes. Type I diabetes, or 

insulin dependent diabetes, is identified when the body does not produce insulin, usually due to 

genetic or viral factors and is not the result of dietary or lifestyle behaviors (Daneman, 2006). 

Gestational diabetes presents as elevated glucose levels during pregnancy and is usually 

mitigated upon delivery of the infant(s). Mothers diagnosed with gestational diabetes are 

associated with an increased risk of future type II diabetes diagnosis (Black, Sacks, Xiang, & 

Lawrence, 2013). 
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HbA1c is a measure of the amount of glucose attached, or glycated, to the hemoglobin in 

the blood; a value of greater than 6.5% indicates a diagnosis of type II diabetes. Fasting glucose 

is defined as the amount of residual glucose present after a period of fasting eight hours. Patients 

are considered to be prediabetic if their fasting glucose is 7.0 mmol/L (126 mg/dL) or greater. 

According to Grundy (2012), complications from such a diagnosis result from an excess of 

plasma glucose in the blood, known as hyperglycemia.  

Research has focused on developing risk factor calculators that accurately identify the 

current likelihood of diagnosis, or predict a future type II diabetes diagnoses. Several validated 

measures have been developed such as the Framingham study risk equation (Hubert, Feinleib, 

McNamara, & Castelli, 1983), Systematic Coronary Risk Evaluation (SCORE) (Conroy et al., 

2003) and Diabetes Epidemiology: Collaborative Analysis of Diagnostic Criteria in Europe 

(DECODE) (DECODE Study Group, & European Diabetes Epidemiology Group, 2001); 

however, each of these tools has limitations. These, however, are not able to accurately identify 

those with undiagnosed diabetes (Coleman, Stevens, Retnakaran, & Holman, 2007). Further, 

these measures can vary based on socioeconomic status (Brindle et al., 2005). Blood measures 

such as fasting glucose/insulin ratio could also be poor indicators for presence of insulin 

resistance when applied to adolescents (Keskin, Kurtoglu, Kendirci, Atabek, & Yazici, 2005). 

Collectively, this research indicates that different ages might need to utilize different measures 

for identifying diabetes risk factors for current or future type II diabetes diagnosis.  

A popular method for noninvasively estimating health risk is to calculate an individual’s 

body mass index (BMI), which is defined as an individual’s weight in kilograms divided by an 

individual’s height in meters squared (wt./ht.2) (Gallagher et al., 2000). Gallagher et al. (2000) 

used the traditional categories of underweight < 18.5 kg/m2, overweight ≥ 25 kg/m2, and obese ≥ 
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30 kg/m2 for BMI to compare BMI measurements and reported high correlations to body fat 

percentage in adults. Thus, BMI is often analyzed when determining diabetes risk since diabetes 

risk highly relates to increased body fat (Gómez‐Ambrosi et al., 2011; Schulze et al., 2012). 

Lloyd, Langley-Evans, & McMullen (2012), however, demonstrated that childhood BMI does 

not correlate to adult total cholesterol (TC), low-density lipoprotein cholesterol (LDL), 

triglyceride (TG) or insulin concentrations, all of which are risk factors for diabetes and 

cardiovascular disease. Therefore, using childhood BMI as a predictor for adult BMI to 

determine future cardiovascular risk is also an inappropriate application of the BMI calculation.  

Similarly, other non-invasive measures such as skinfold, age, gender, fitness level, 

smoking status, and family history, as well as invasive measures such as blood analysis for 

glucose, TG, LDL, and TC level were not shown to be accurate predictors for neither future type 

II diabetes diagnosis, nor cardiovascular disease (Sovio et al., 2013). More recently, the work of 

Guo and Garvey (2015) proposed specific risk factors for diabetes carry unique predictive power 

for future diagnosis: fasting glucose, waist circumference, and blood pressure carry equally high 

predictive power. Thus, when considering the increased presence of childhood obesity (Lee, 

2009), and the potentially life-long consequences of mismanaged health (Nadeau, Maahs, 

Daniels, & Eckel, 2011) improvable with behavioral changes (Coppen, Risser, & Vash, 2008), it 

is imperative to find a reliable and valid predictor of a future type II diabetes diagnosis that uses 

both invasive and noninvasive measures of pertinent risk factors in order identify those at high 

risk for type II diabetes.  

While predicting type II diabetes diagnosis is valuable, perceived risk is an aspect to 

consider when determining ultimate success of diabetes risk factor predictors. It has been well 

established that self-perception is unreliable in the areas of weight, height, and overall health 
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status among a variety of age groups ranging from prepubescent youth to mature adults (Brener, 

Eaton, Lowry, & McManus, 2004; Chang & Christakis, 2003). Moreover, the perceived risk of 

future diabetes development is just as undependable in a population of women with gestational 

diabetes (Kim et al., 2007). Research demonstrates those deemed at high risk for diabetes 

development are not more likely to demonstrate intent to adopt lifestyle changes (Walker et al., 

2007). 

The complex task of creating a reliable and valid algorithm composed of the necessary 

risk factors predict a future type II diabetes diagnosis in young adults is ultimately only effective 

if it also changes an individual’s perceived risk, such that the individual adjusts their behaviors 

congruent with the results of the algorithm. While it is clear that such measures are becoming 

more available and simplified for mass production and use (Dall et al., 2014: Heikes, Eddy, 

Arondekar, & Schlessinger, 2008), it is currently unclear as to the success of such measures at 

changing the perceived risk of such individuals.  

The present study is interested in predicting type II diabetes diagnosis in a younger 

population, specifically, traditional college-aged students. Participants will gain an understanding 

of their current prediabetes status, metabolic syndrome risk, diabetes status, body composition 

and relevant anthropometric measurements presenting a comprehensive examination of overall 

proclivity towards type II diabetes. This knowledge could have an impact on health related 

decisions, be an impetus for seeking better lifestyle and dietary habits, as well as provide a 

reduced financial burden of such a preventable disease.   

 Lastly, demographic data might also play an important role as gender, age, and race are 

all factors when considering risk for prediabetes or metabolic syndrome (Cowie et al., 2009). 

Although gender, age, and race might place participants at a higher or lower risk of diabetes, 
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metabolic syndrome and prediabetes diagnoses do not consider these calculations in their 

formulas. Therefore, adding more indicators than those required for metabolic syndrome or 

prediabetes analysis, such as body composition, should provide a more thorough view of the 

participant’s actual risk for diabetes development.  

Purpose 

The purpose of this study was to examine individuals who have been educated regarding 

their current type II diabetes status with their perceived risk of future disease development. 

Specifically, education was defined as both completion of a validated noninvasive diabetes risk 

calculator assessment, the DRC (Heikes et al., 2008), and discussion of personal blood analysis 

results (HbA1c, fasting glucose, blood lipid levels) and biometric measurements (waist 

circumference, body fat percentage, and BMI). Changes in perceived risk will be measured using 

self-reported responses from a perceived risk of diabetes visual analog scale (PRD-VAS) and the 

RPS-DD instrument (Walker et al., 2003), the latter of which calculates a composite risk score 

and diabetes knowledge risk factor score. Both the PRD-VAS and RPS-DD were administered 

multiple times to assess for any changes over the course of the study. 

Hypotheses 

• H1: Regardless of risk status for prediabetes or diabetes, participants would not perceive 

themselves at high risk or low risk appropriately when using the PRD-VAS. 

• H2: No significant correlation between DRC results and the actual prediabetes blood 

results (HbA1c, fasting glucose, or lipid profile). 

• H3: Changes in the PRD-VAS would not significantly correlate to the results of 

prediabetes or metabolic syndrome per discussion of blood analysis. Further, participants 
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would not adjust their perceived risk of diabetes according to the blood results and 

subsequent discussion. 

• H4: Changes in the PRD-VAS would not significantly correlate to the results of the DRC, 

nor will participants adjust their perceived risk of diabetes according to the DRC results.  

• H5: Individuals with a high risk of developing diabetes would not indicate intent to adopt 

a healthier lifestyle.  

• H6: Knowledge of developing diabetes risk factors would not significantly increase 

between administrations of the RPS-DD.  

• H7: No significant correlations would be observed between body composition, 

anthropometric measures, blood values, and prediabetes or metabolic syndrome risk.  

Assumptions 

 The study assumed participants were healthy, able to read and comprehend English, as 

well as have the ability to understand their blood analyses results upon discussion. Subjects were 

instructed to arrive at the facility prior to eating (i.e. in a fasted state), and participants were 

previously unaware of their actual diabetes, prediabetes, and metabolic syndrome risk status. It 

was assumed that participants whom were diagnosed with type I, type II, or gestational diabetes 

would divulge such information during the initial questions of the demographic survey and 

would therefore, be excluded from the study. 

Delimitations 

There are many other factors that contribute to diabetes and cardiovascular disease such 

as adiposity volume, fitness level, and smoking that were not discussed within the parameters of 

this study. This study did not examine dietary modifications, psycho-social interactions or 
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implications, as well as socio-economic inferences or identifiers of current or future type II 

diabetes diagnoses. Further, complications from long term diabetes diagnosis as well as 

perceived risk of progression of a current disease were beyond the scope of this study. Ethnicity 

and gender confer their own level of risk associated with diabetes development but were not 

analyzed specifically in the context of this study. Results were not analyzed to determine effects 

of ethnicity or gender on previous understanding or awareness of diabetes.  

Limitations 

 The sample included university students who may have had previous knowledge and 

instruction on the topic of diabetes prevention. The DRC may have been affected by students’ 

previous knowledge levels. Additionally, metabolic syndrome may not provide the most accurate 

predictions for the Black population. Previous research has suggested Black Americans are less 

likely to have elevated triglycerides and low HDL levels even though they are more likely to be 

obese and develop diabetes in the future; these factors have not been shown to be mediated by 

another type of test (Sumner, 2009). 
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Chapter 2 

Review of Literature 

The purpose of this review of literature is to explain the onset of type II diabetes at the 

cellular level, and examine the diagnostic criteria, importance, and prevalence of prediabetes and 

metabolic syndrome. Perceived risk of developing diabetes and potential effects on behaviors 

and disease perception as it relates to engaging in lifestyle changes or modifications are also 

examined. Lastly, this section will outline pertinent factors relating to medical education and 

decision making as well as ways to encourage a proper perceived risk and understanding of risk 

factors as it relates to diabetes development.  

Diabetes 

Type II diabetes is a cluster of metabolic diseases with the hallmark of impaired glucose 

transport from the blood into the cell resulting in hyperglycemia (Bansal, 2015). Kahn (2003) 

observed type II diabetes presented as hyperglycemia, sustained excess blood plasma glucose, as 

a result of both insulin resistance and beta-cell dysfunction.  

This research further suggested excessive demands placed upon the pancreas by 

hyperglycemia induced an increased insulin response from the beta-cells within the pancreas. 

Overtime, the burden of excessive body fat and hyperglycemia causes the beta-cells to decrease 

in mass and become insulin resistant contributing to the onset of type II diabetes. The interplay 

of excessive fat storage in the muscle, liver, and pancreatic cells and adipose tissue as well as 

endocrine organ secretions of adipocytokins implicated in insulin resistance and potential beta-

cell dysfunction encourages type II diabetes development (Scheen, 2003).  
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The categories of prediabetes and metabolic syndrome are used to identify those at high 

risk of type II diabetes development (Shin et al., 2013). Although both conditions are calculated 

using different criteria, used together they can provide a more comprehensive view of an 

individual’s future diabetes risk. Further incorporation of demographic information such as age, 

gender, and race may also be significant as these factors are all associated with an increased risk 

of type II diabetes development (Stevens, Kothari, Adler, Stratton, & Holman, 2001).  

Prediabetes 

According to the American Diabetes Association (2016), prediabetes is a state of elevated 

blood plasma glucose above average but less than diabetic levels. Prediabetes can be determined 

using plasma glucose measures from HbA1c analysis, by determination of impaired fasting 

glucose, or impaired glucose tolerance. An elevated HbA1c value from blood glucose levels of 

5.7-6.4%, a fasting blood glucose of 5.6-6.9 mmol/L (100-125 mg/dL) or a glucose tolerance test 

eliciting a blood glucose of 7.8-11 mmol/L (140-199 mg/dL) after two (2) hours indicates a 

potential prediabetes diagnosis. The World Health Organization (WHO) (2006), however, 

defines prediabetes as an impaired fasting glucose (IFG) of 6.1-6.9 mmol/L (110-124 mg/dl), 

having an impaired glucose tolerance (IGT) 7.8-11.0 mmol/L (140-198 mg/dl) as measured by 

an oral glucose tolerance test, or a combination of both. Although there are two contemporary 

methods of prediabetes definitions, the ADA diagnostic criteria estimates nearly 80 million 

adults in the U.S. have prediabetes (CDC, 2011) and almost 90% of those with prediabetes are 

oblivious of their status (CDC, 2013). A state of prediabetes indicates a high risk for type II 

diabetes diagnosis within five years if blood glucose factors are positive (Tabák, Herder, 

Rathmann, Brunner, & Kivimäki, 2012).  
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While using either diagnostic criteria of prediabetes can identify those at risk for diabetes 

development, however, criteria such as the physical measure of abdominal circumference, are 

known to be risk factors for disease progression (Li et al., 2013). Additionally, high visceral and 

subcutaneous adipose volumes (Abraham, Pedley, Massaro, Hoffman, & Fox, 2015) as well as 

elevated blood pressure levels correlate highly to larger incidence of cardiovascular disease 

development (Emdin et al., 2015), but not specifically to diabetes development as is the focus of 

this study. 

Metabolic Syndrome 

Metabolic syndrome is a cluster of metabolic risk factors such as hypertension, 

dyslipidemia, and hyperglycemia that indicate an elevated risk of insulin resistance, which 

confers a greater risk for type II diabetes (Grundy, Brewer, Cleeman, Smith, & Lenfant, 2004).  

Measures considered indicative of metabolic syndrome include: 

(1) abdominal obesity (male waist circumference greater than 40 in [101.6 cm]; female 

waist circumference greater than 35 in [88.9 cm]);  

(2) triglyceride levels equal to or greater than 150 mg/dL or the use of triglyceride 

lowering medication;  

(3) HDL cholesterol of less than 40 mg/dL in males or less than 50 mg/dL in females, or 

the use of HDL improvement medication;  

(4) systolic blood pressure values equal to or greater than 130 mmHg or diastolic values 

of equal to or greater than 85 mmHg, or use of an antihypertensive medication; and  

(5) a fasting glucose of equal to or greater than ≥100 mg/dL or use of glucose lowering 

medication (Grundy et al., 2004; Grundy et al., 2006).  
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The presence of three or more of these above factors indicates a diagnosis of metabolic 

syndrome (Grundy et al., 2006).  

Metabolic syndrome conveys similar cardiometabolic consequences as prediabetes, 

primarily resulting in an elevated risk for occlusive vascular diseases (Farias, Pereira, & Rosa, 

2010). Interestingly, both diagnostic evaluations of prediabetes and metabolic syndrome fail to 

account for family history, age, and race. Further, previous research has suggested that exclusion 

of these criteria may inadvertently downplay the risk of prediabetes and metabolic syndrome in 

some minorities (Sumner, 2009) and adolescents (Sovio et al., 2013). Moreover, all possible 

variables including age, race, gender, and family history might be insufficient without weighing 

each variable according to its respective predictive power (Guo & Garvey, 2015).  Thus, the 

target population of college students might be overlooked by using either metabolic syndrome or 

prediabetes criteria without additional demographic data. Therefore, combining metabolic 

syndrome and prediabetes criteria as well as demographic data such as age, gender, and race, 

along with body composition analysis should capture those who might be misidentified by a 

singular definition.  

By identifying high risk or early stages of type II diabetes and reducing risk factors, the 

effects of the disease may be mediated and potentially eliminated. Additionally, adolescents 

observed a reduction in metabolic syndrome symptoms in as little as 10 weeks of prescribed 

exercise and diet adjustments (Coppen et al., 2008). Many studies show positive benefits of 

exercise for those with a metabolic syndrome diagnosis (Colberg et al., 2010; Lin et al., 2015; 

Pattyn, Cornelissen, Eshghi, & Vanhees, 2013) and suggest engaging in risk reductions 

behaviors are influenced by illness perception (Troughton et al., 2008). It is therefore pertinent to 
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determine what factors influence a change in illness perception or perceived risk of diabetes 

development in order to encourage those at high risk to partake in positive behavioral changes. 

Perceived Risk 

Perceived risk, specifically in regard to disease, refers to how an individual identifies 

factors associated with developing or contributing to a certain disease and their feelings 

regarding their own probability of developing the disease (Pinelli, Herman, Brown, & Jaber, 

2010). The areas of health and fitness are not excused from perceived risk and its effects on 

behavior. Many studies reveal adolescents (Sarafrazi, Hughes, Borrud, Burt, & Paulose-Ram, 

2014), young adults (Brener et al., 2004; Yang, Turk, Allison, James, & Chasens, 2014), and 

adults (Chang & Christakis, 2003; Tsai, Boyle, Hill, Lindley, & Weiss, 2014) all struggle to 

correctly classify themselves and others accurately in the categories of weight, weight-

appropriateness, and areas other areas of personal lifestyle and fitness. According to work by 

Sarafrazi and colleagues (2014), the National Health and Nutrition Examination Survey data 

from 2005-2012 revealed that 76% and 41.9% of children aged 5-12 were clinically identified as 

overweight or obese, respectively, perceived their weight as “about right.” With regard to young 

adults, the work of Mongiello and colleagues (2016) demonstrated that 61% of college-aged 

individuals were unsure of their risk of developing type II diabetes. Of those individuals, 35% 

were classified as overweight, obese, or extremely obese and 64% of them were female. This 

incongruent view of understanding factors associated with developing diabetes is also evident in 

a population of postpartum women previously diagnosed with gestational diabetes (Kim et al., 

2007). Gestational diabetes is defined as any degree of glucose intolerance (>105 mg/dL [>5.8 

mmol/L]), with onset or first recognition during pregnancy with numerous complications 

including fetal macrosomia, maternal hypertensive disorders, and type II diabetes after 
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pregnancy (ADA, 2003). Additionally, views of diabetes development can vary by ethnicity, 

thereby placing minorities, such as those born outside the United States, at a higher risk for 

underestimating their actual risk of developing diabetes when in fact they are more likely to 

develop diabetes (Mongiello, Freudenberg, & Jones, 2016).   

Perceived risk of diabetes development plays a key role in determining if a person seeks 

medical intervention (Harle, Downs, & Padman, 2012). With a large population of Americans at 

risk for prediabetes and diabetes (Boyle et al., 2010) attention needs to be paid to which factors 

might alter an incorrect perceived risk or reduce baseless optimism. Research indicates perceived 

risk does not always influence adoption of lifestyle interventions for a disease whose progression 

could be largely stalled or even reversed (Lim et al., 2011). This is cause for alarm considering 

type II diabetes diagnoses were dramatically reduced among participants who engaged in a 

moderate exercise program and reduced their caloric intake (Geiss et al., 2010), as well as 

participants who experienced reductions in their levels of fasting glucose, HbA1c, and 

triglycerides (Lin et al., 2015), thus decreasing the potential economic and health burden of 

diabetes. While many of those at high risk of type II diabetes development do not perceive 

themselves to be at high risk (Hivert, et al., 2009), it is important to address methods of changing 

perceived risk and determine what types of education are beneficial in promoting diabetes 

awareness. Additionally, it is pertinent to indicate ways to induce a proper understanding of the 

disease and how the disease relates to their behaviors and risk factors. 

Walker et al., (2003) created the RPS-DD to assess perceived risk of environmental risks, 

comparative disease risk, as well as both personal control and optimistic bias scores. This tool 

was first used in a physician population to provide an expert comparison to a nonprofessional 

individual’s perceptions of diabetes risk (Walker et al., 2003). Physician scores for personal 
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control highly indicated a significant control over developing diabetes and a tendency toward 

optimism believing they were less likely to develop diabetes. Additionally, variations among 

genders and ethnicities occurred with perception of environmental risks. Even in this group of 

physicians, however, nearly 50% of those at higher risk for diabetes development still reported 

an optimistic bias that they were less likely to develop diabetes than other people of their same 

age and sex (Walker et al., 2003).  

The RPS-DD was also administered to women previously diagnosed with gestational 

diabetes, as well as primary care patients. Postpartum women diagnosed with gestational 

diabetes during pregnancy recognized such a diagnosis was a risk factor for future diabetes, but 

that they failed to perceive themselves at elevated risk (Walker et al., 2007). Primary care 

patients completed the RPS-DD and provided clinical measurements and fasting blood samples 

to assess for current risk status of type II diabetes. Those at higher risk of type II diabetes 

perceived themselves at higher risk, but they did not express intent to adopt future healthier 

practices (Hivert, Warner, Shrader, Grant, & Meigs, 2009).  

The purpose for utilizing both the DRC and RPS-DD is to assess for current undiagnosed 

risk of diabetes or prediabetes in conjunction using the former and perceived risk and knowledge 

of risk factors of type II diabetes using the latter. Together, they provide information regarding 

the probability of the presence of diabetes or prediabetes, but also the individual’s understanding 

of the contributing factors related to diabetes diagnosis. Such information, or education, could 

have an impact on perceived risk of diabetes development.  

Educational Influences 

Despite an increase in knowledge and awareness of prediabetes, individuals are still in 

need of health education before they are able to accurately determine personal fitness or health 
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status (Tsai et al., 2014). The lack of understanding of health risks indicates a lack of application 

of the knowledge to their current health state (Piccinino, Griffey, Gallivan, Lotenberg, & Tuncer, 

2015). A recent study demonstrated individuals with undiagnosed diabetes or prediabetes 

underestimated their risk of having or developing such a disease (Kowall et al., 2017). 

Additional studies further demonstrate that those with a diagnosis of prediabetes did not seem to 

engage the medical community in further assessing health risk or fully adopt risk reduction 

behaviors (Geiss et al., 2010; Grant et al., 2013). Even though such a diagnosis should spark 

action on behalf of the participants, the above studies demonstrate many remain unmotivated or 

unwilling to engage in change-worthy behaviors. Therefore future research should evaluate 

differences in perceived risk or disease development based on the type of education or 

intervention provided, while meeting emotional needs of the individual (Harvey & Lawson, 

2009).  

Further, education regarding diabetes development alone is not sufficient to assuage 

uncertainties surrounding a diagnosis, thus indicating a need for a multi-faceted diabetes 

education program rather than a strict knowledge imparting focus (Petrie & Weinman, 2006). 

Similarly, an increase in adherence to health and behavioral changes was observed for 

participants who felt involved in their medical decisions making (Parchman, Zeber, & Palmer, 

2010), indicating a need for personalized treatment plans in addition to an emotional and 

educational focus of diabetes education and awareness. 

Although behavioral changes and dietary adjustments can reduce risk factors for diabetes 

development, many college-aged individuals fail to understand the importance of such protective 

behaviors on type II diabetes development (Amuta, Barry, McKyer, & Lisako, 2015). Research 

indicates high risk students tend to underestimate their risk for development of type II diabetes 
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(Mongiello, Freudenberg, Jones, & Spark, 2016), despite an overall increase in knowledge and 

awareness of prediabetes (Piccinino et al., 2015). These findings necessitate research into the 

effects of perceived risk of developing diabetes and the ability of perceived risk to be changed 

with information regarding the disease. Designing proper educational interventions is further 

complicated by the relationship between seriousness and taking action as it relates to uncertainty, 

the need for praise, and health professionals’ attitudes and actions toward them as an individual 

(Troughton et al., 2008) 

Research by Yates and colleagues (2011) demonstrated prediabetes patients increased 

their physical activity levels, improvements in glucose tolerance levels were observed, while 

those who only received advice on prediabetes management had no significant improvements. 

Medical decision making also seems to vary based upon education, race, and gender indicating 

that educational programs also should consider including such variables (Levinson, Kao, Kuby, 

& Thisted, 2005).  

The Diabetes Risk Calculator (DRC) (Heikes et al., 2008) and the Risk Perception Scale 

– Developing Diabetes (RPS-DD) (Walker, Mertz, Kalten, & Flynn, 2003) are both valid 

instruments to evaluate unique aspects of diabetes awareness. The DRC uses simple questions 

related to family history, blood pressure, and waist circumference using self-reported data to 

calculate probability of diabetes and prediabetes risk. It has a positive predictive value of 14%, a 

negative predictive value of 99.3%, and was validated using both external validation and v-fold 

cross-validation methods (Heikes et al., 2008). The DRC is a quick and valid measure providing 

immediate risk analysis of undiagnosed type II diabetes or prediabetes.  

 In summary, individuals are unlikely to accurately assess their current state of diabetes 

awareness, but when presented with educational information that fits their emotional needs, 
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imparts knowledge, and also includes the patient in the decision making process, it should 

promote risk reduction behaviors. This study examined the relationship between perceived risk 

of diabetes and the method of diabetes education.   
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Chapter 3 

Methods 

This chapter discusses the methodology used to conduct this study. Subjects, procedures, 

and the types of measures utilized are presented and justified. Additionally, methods for 

analyzing the data collected in this study are clarified.  

Subjects 

The population for this study was recruited from the on campus population of students at 

Texas A&M University – Corpus Christi (TAMU-CC). All procedures were approved by the 

Institutional Review Board and Institutional Biosafety Committee prior to data collection (see 

Appendix A). Individuals who had been previously diagnosed with type I, type II, or gestational 

diabetes were excluded from this study as well as those under 18 years or over the age of 25 

years, and women who were pregnant.  

A minimum of 17 individuals were needed for this study based upon HbA1c and fasting 

blood glucose standard deviation calculations (HbA1c x̅ SD = 0.96; blood glucose x̅ SD = 36.55) 

determined from the results of a previous study conducted (Lee et al., 2003) utilizing a similar 

population. To calculate the number of subjects needed, a 0.05 level of significance was utilized 

with a power of 0.80 for two-tailed analyses.  

Procedures 

The study was divided into two main sessions with at least one day, but not more than 

one week between sessions to accommodate scheduling. For session 1 (see Figure 1), subjects 

reported to the testing laboratory to review and sign an informed consent (see Appendix B). 

Participants were then guided to a computer station to complete a series of surveys in Qualtrics.  
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Subjects first completed a basic demographic survey including: age, gender, race, and 

first-degree family history (see Appendix C). Included in the demographic survey, participants 

completed the General Practice Physical Activity Questionnaire to determine activity level (see 

Appendix C). Participants then completed the perceived risk of diabetes visual analogue scale 

(PRD-VAS) which asked the participants to select their current risk of diabetes along a 

horizontal line with anchors at none, low, moderate, high, and absolute certainty (see Appendix 

C). The demographic survey and PRD-VAS were completed electronically without researcher 

assistance. The survey then prompted the participant to leave the computer station and proceed to 

a table for blood sampling. 

 

 

Figure 1 - Session 1 data collection order of events. Participants met in the laboratory and 
completed the events in the order listed. All surveys were conducted via Qualtrics.  

Participants provided a blood sample via standard finger stick techniques conducted by a 

trained allied- healthcare provider for analysis of HbA1c, fasting glucose, HDL, non-HDL, and 

TC levels (Cholestech LDX). After the finger stick sample was collected and blood flow 

cessation was ensured, participants were sent to the next station in order for anthropometric and 

blood pressure measures to be obtained.   

Informed 
Consent

Demographic 
Survey

GPPAQ PRD-VAS
Finger 
stick

Anthropometric measures 
(Height, weight blood pressure, 

waist to hip ratio)
RPS-DD DRC PRD-VAS
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Anthropometric and blood pressure measurements were assessed at three stations using 

standard procedures. Waist circumference was measured at the narrowest point of the abdomen 

between the iliac crest and the fifth rib (Ross, et. al., 2008) and hip circumference was measured 

at the widest coronal point of the pelvis at the level of the greater trochanter of the femur using a 

Gullick tape and recorded in centimeters (Taylor, Jones, Williams, & Goulding, 2000). 

Participants remained clothed during these measures, and were asked to stand upright, with 

shoulders retracted while measurements were obtained. 

For blood pressure measurement, participants were seated in a relaxed position, with the 

elbow slightly flexed and rested upon a table for the measurement. Measurements were obtained 

using an automated sphygmomanometer (Omron model HEM907XL, Vernon Hills, IL) with a 

properly fitting cuff.  Before measurement began, participant’s position was checked to ensure 

that their feet were flat on the floor with legs uncrossed, and that the arm was positioned below 

the level of the heart.   

Height and weight were collected using an electronic scale and stadiometer (SECA model 

769, Hamburg, Germany) with the participants standing upright and facing away from the 

display. Participants were measured while wearing their shoes, but were asked to remove any 

bulky clothing (i.e., jackets, sweatshirts) and to remove any other objects (i.e., keys, electronic 

devices, wallets, etc.) and remove their hats, prior to stepping onto the measurement device.  

Lastly, subjects returned to their computer station to complete a series of surveys starting 

with the first RPS-DD (see Appendix C), followed by the DRC (see Appendix C), and a final 

PRD-VAS (see Appendix C) using the body measurement information as needed for the DRC. 

Upon completion of the final PRD-VAS, subjects returned their body measurement data sheet 

(see Appendix C) to the researcher and exited the lab.    
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On the second session of data collection (see Figure 2), participants returned to the 

testing laboratory and completed the computerized PRD-VAS, and then had whole body 

composition measurements assessed via bioelectrical impedance using the InBody 720 (InBody, 

Seoul, South Korea). Upon completion of body composition measures, subjects were provided 

with their personalized blood analysis and anthropometric measurements which included the 

following: HbA1c, total cholesterol, HDL, and fasting glucose in conjunction with their BMI, 

percentage body fat, blood pressure, and waist circumference values. Using this data, participants 

were given a preliminary classification of their present risk of prediabetes and metabolic 

syndrome using the ADA and WHO definitions and were provided with information on seeking 

further medical or clinical assistance if necessary (see Appendix D). 

 

Figure 2 – Session 2 order of events – Participants met in the laboratory and completed the 
events in the order listed. All surveys were conducted via Qualtrics. Body composition was 
completed via InBody 720. 

Following the completion of the second session, an email link was sent to the participants 

with the final PRD-VAS (see Appendix C), RPS-DD (see Appendix C), and the Lifestyle 

Questionnaire (see Appendix C) eight hours after the completion of session 2. This email survey 

will be referred to as session 3. The Lifestyle Questionnaire instrument was administered as part 

of the follow-up email sent to participants within eight hours of completing session 2. This 

questionnaire required subjects to select their intent to change in the past and current year, 

diabetes knowledge, and lifestyle change in the future. This final interaction was completed at 

PRD-VAS Body composition
Blood analysis & body 

measurement discussion
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the participant’s convenience. In instances where participants completed the follow-up surveys 

more than once, an average of their responses was taken and recorded (n = 7).  

Instruments 

Diabetes Risk Calculator (DRC). The DRC is an educational tool consisting of a series 

of at most 13 questions starting with an individual’s age and sex, followed by questions about 

their waist circumference, family history of diabetes, blood pressure values, exercise habits, and 

diagnosis of gestational diabetes. The DRC calculates risk values for the current and five-year 

(5-year) risk of undiagnosed prediabetes and diabetes (see Appendix C). Participants were 

provided with waist circumference, blood pressure values, and were informed “family history” 

refers to first degree relatives with any type of diabetes. Risk is further categorized as high risk 

for prediabetes/diabetes, prediabetes, or low risk. The DRC has an 88% sensitivity and 75% 

specificity for detecting undiagnosed diabetes with a 75% sensitivity and 65% specificity for 

detecting prediabetes and undiagnosed diabetes. This instrument was validated using v-fold 

cross-validation with an independent validation against NHANES 1999–2004 data (Heikes et al., 

2008). This instrument has been validated for use on adult populations such as the participants of 

this study whom were all between the ages 18-25 with no previous diagnosis of prediabetes or 

diabetes.  

Risk Perception Survey – Developing Diabetes (RPS-DD). The research of Walker and 

colleagues (2003) produced RPS-DD by gathering physicians’ perception of personal risk of 

developing diabetes and then used regression analyses to determine factors that were predictive 

of diabetes risk perception. Participants were asked questions regarding their attitudes about 

health, personal health risks, environmental health risks and risk of getting diabetes for people in 

the general public. All 32 questions ask participants to rate on a Likert scale from 1-4 using the 
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terms “almost no risk” to “high risk” or “strongly agree” to “strongly disagree.” The final section 

of the RPS-DD includes a series of 11 questions regarding the risk for the general public which 

was scored as correct or incorrect (see Appendix C). They found that those physicians at a higher 

comparative disease risk also reported a greater perception of diabetes risk (p ≤ .001). Thus, 

knowledge of and sensitivity to differences might determine variations in risk perception 

between the lay person and physicians. This survey includes subscales relating to personal 

control, worry, optimistic bias, personal disease risk, and comparative environmental risk. These 

scores were collected to give a composite risk score. Additionally, the RPS-DD has a subscale 

regarding diabetes risk knowledge of developing diabetes. Both the composite risk score and 

diabetes risk knowledge were calculated from both administrations of the RPS-DD and assessed 

for significance explained further in the results portion of this paper. 

Lifestyle Questionnaire. The lifestyle questionnaire was adapted from the work of 

Hivert and colleagues (2009) with a total of eight questions (see Appendix C). Two sections 

grouped as intent to change asked participants to rate on a Likert scale from 1-4 using the terms 

“strongly agree” to “strongly disagree” intent to improve diet, activity, and reduce weight over 

the past year and in the coming year. The final two questions were Likert scales from 1-6 using 

the terms “very likely” to “not likely at all” and were scored to determine diabetes knowledge 

and lifestyle change overall. As stated, previous studies using this questionnaire found those at 

higher risk were not more likely to adopt healthier behaviors. This data were intended to provide 

insight into the participant’s intent to change after completing the DRC, anthropometric 

measures, and blood analysis and then correlating it to actual and perceived risk of diabetes and 

metabolic syndrome.  
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General Practice Physical Activity Questionnaire (GPPAQ). The physical activity 

scale (GPPAQ), provided by the work of Heron, Tully, McKinley, & Cupples (2014), consists of 

11 multiple choice questions: amount of physical activity at work, hours per week in various 

activities and walking pace (see Appendix C). The survey questions provided in Qualtrics 

answered by the participant were entered into the GPPAQ spreadsheet with an embedded 

algorithm to determine activity level. This survey was used in an effort to understand 

participant’s activity level as fitness level and diabetes risk is associated. Subjects were 

categorized into the following groups: active, moderately active, moderately inactive, and 

inactive. This study has good sensitivity and reliability for categorizing physical activity as 

justified by Spearman’s rho correlations for criterion validity (70.3% CI, 0.56-0.85) and both 

inter-rater and test-retest (ICC.82-2.92) for reliability in the 18-25 year population (Dutton, 

Bauman, Dennis, Zwar, & Harris, 2017). 

Statistical Analysis  

Statistical analyses were performed using the Statistical Package for the Social Sciences 

(SPSS, v. 22). Numerical data is reported as mean ± standard error (SE) with associated ranges 

provided. Nominal and ordinal data are presented as frequencies and sample percentages. 

Differences of less than p ≤ 0.05 were considered statistically significant.   

Descriptive statistics were calculated for anthropometric, blood pressure, and blood 

sample measures, as well as the PRD-VAS data. Frequency statistics were calculated for the risk 

classification variables (DRC & RPS-DD), intent to change (Lifestyle Questionnaire), and 

reported physical activity levels (GPPAC) among the participants.  

A repeated measures analysis of variance (RMANOVA) was conducted to analyze 

participant’s changes in perceived risk (PRD-VAS) across time. Further, paired t-tests were 
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conducted to investigate changes in participant’s attitudes towards their personal health risks and 

risk knowledge before session 1 and after session 2. Finally, two-tailed Kendall’s tau-B 

correlations were used to examine relationships between participant’s age, body composition, 

blood profile, DRC classification, metabolic syndrome risk, personal risk perception (RPS-DD), 

general knowledge of diabetes risk (RPS-DD), intent to change (Lifestyle Questionnaire), and 

physical activity level (GPPAC).  
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Chapter 4 

Results 

Statistical analyses were performed for the 29 participants who completed both sessions 1 

and 2. Additionally, RMANOVA were also conducted for the 17 participants who completed all 

three parts of the protocol to analyze participant’s changes in perceived risk across time (PRD-

VAS). Numerical data are reported as mean ± standard error (SE) with associated ranges 

provided. Nominal and ordinal data are presented as frequencies and sample percentages. p ≤ 

0.05 were considered statistically significant.   

Participants 

A total of 38 participants volunteered for the study. Of these 38 volunteers, five 

participants were excluded from the study as a result of being 26 years of age or older (n = 4) or 

having a prior history of gestational diabetes (n = 1). Of the 33 remaining participants that 

completed session 1, 29 completed session 2, and 17 completed the follow-up email survey. Of 

the 29 participants (age ± SE = 21.72 ± 0.29 yrs.) there were 18 females (21.89 ± 0.34 yrs.) and 

11 males (21.45 ± 0.53 yrs.), thus providing a representative sample of traditional University 

students. Complete anthropometric data for the participants are included in Table 1. The 

participants’ derived values for BMI and waist-to-hip ratio, as well as blood pressure (BP), total 

cholesterol (TC), high-density lipoprotein (HDL), nonhigh-density lipoprotein (non-HDL), 

fasting blood glucose, and hemoglobin A1c (HbA1c) values are provided in Table 2.  
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Table 1.  Anthropometric data of participants.  

 

Measurement 
(mean ± SE)               

(range) 

All Participants 

(N = 29) 

Females 

(n = 17) 

Males 

(n = 11) 

Age (yrs.) 
21.72 ± 0.29 

(18 - 25) 
21.89 ± 0.34 

(19 – 24) 
21.45 ± 0.53 

(18 - 25) 

Height (cm) 
167.69 ± 1.86 

(153.4 – 188.0) 
161.56 ± 1.37 
(153.4 - 173.0) 

177.73 ± 2.00 
(167.5 - 188.0) 

Weight (kg) 
72.27 ± 2.51 

(52.9 ± 100.4) 
68.30 ± 2.94 
(52.9 – 96.8) 

78.78 ± 3.95 
(59.5 – 100.4) 

Waist circumference (cm) 
81.88 ± 2.19 

(64.5 ± 107.0) 
81.03 ± 3.05 

(64.5 – 107.0) 
83.27 ± 3.01 

(69.0 – 105.0) 

Hip circumference (cm) 
100.31 ± 1.70 
(85.0 ± 127.5) 

101.8 ± 2.36 
(89.6 – 127.5) 

97.89  ± 2.2 
(85.0 – 109.5) 

% body fat 
28.46 ± 2.31 
(6.7 – 51.6) 

35.6 ± 1.80 
(21.2 – 51.6) 

16.79 ± 2.92 
(6.7 – 41.2) 

Data are expressed as mean ± SE, with the range of values provided in parenthesis. 

 
As a group, the sample of participants would be classified as overweight (BMI ≥ 25 

kg/m2), but not obese (BMI ≥ 30 kg/m2). Further, BMI values included participants in all four 

categories, from below normal weight to obese, when categorized. The participants mean values 

for blood pressure, TC, HDL, non-HDL, fasting blood glucose, and HbA1c were all within 

normal limits for these respective measures, although individuals were found to be outside the 

normal range for these measures. Participants whose values were outside of normal values were 

informed of this and instructed to contact their primary care provider or University Health for 

further follow-up.  
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Table 2. Participants’ derived values for body mass index (BMI) and waist-to-hip ratio (WHR), 
as well physiological measurement information.   

 

Measurement 
(mean ± SE)                

(range) 

All Participants 

(N = 29) 

Females 

(n = 17) 

Males 

(n = 11) 

BMI (kg/m2) 
25.77 ± 0.90 
(16.0 – 37.6) 

26.20 ± 1.13 
(19.8 – 37.6) 

25.06 ± 1.51 
(16.0 – 34.7) 

WHR 
0.81 ± 0.01 

(0.69 – 0.96) 
0.79 ± 0.02 
(0.69 – 0.9) 

0.85 ± 0.02 
(0.76 – 0.96) 

Systolic BP (mmHg) 
112.25 ± 2.18 
(89.0 – 136.0) 

107.89 ± 2.19 
(89.0 – 129.0) 

120.09 ± 3.52 
(95.0 – 135.0) 

Diastolic BP (mmHg) 
71.9 ± 1.58 

(60.0 – 89.0) 
72.44 ± 2.17 
(60.0 – 88.0) 

71.00 ± 2.27 
(61.0 – 89.0) 

Total cholesterol (mg/dL) 
164.93  ± 4.61 
(131.0 – 234.0) 

165.94 ± 6.22 
(134.0 – 234.0) 

163.27 ± 7.00 
(131.0 – 205.0) 

HDL (mg/dL) 
52.10 ± 2.83 
(28.0 – 96.0) 

53.78 ±.3.75 
(31.0 – 96.0) 

49.36 ± 4.34 
(28.0 – 78.0) 

Non-HDL (mg/dL) 
112.76 ± 4.77 
(68.0 – 184.0) 

112.06 ±.6.39 
(68.0 – 184.0) 

113.91 ± 7.35 
(78.0 – 160.0) 

Fasting glucose (mg/dL) 
93.72 ± 1.68 

(79.0 – 118.0) 
94.78 ± 2.08 

(80.0 – 118.0) 
92.00 ± 2.88 

(79.0 – 113.0) 

Fasting glucose (mmol/L) 
5.21 ± .09 

(4.39 - 6.56) 
5.27 ± .12 

(4.44 – 6.56) 
5.11 ± 0.53 

(4.39 – 6.28) 

HbA1c (%) 
5.13 ± 0.07 
(4.3 – 6.0) 

5.22 ± 0.09 
(4.5 – 6.0) 

4.98 ± 0.10 
(4.3 – 5.4) 

Data are expressed as mean ± SE, with the range of values provided in parenthesis. Body mass 
index (BMI); waist-to-hip ratio (WHR); blood pressure (BP); high-density lipoprotein (HDL); 
non-high density lipoprotein (non-HDL), hemoglobin A1c (HbA1c). 

The majority of the 29 participants within this study were found to be primarily allied-

health professions majors (n = 24; 85.7% kinesiology and nursing combined), and most (n = 24; 

86%) were upperclassmen. The majority of participants identified themselves racially as 

Caucasian (n = 19; 68%), but of the 29 participants, 17 also identified (60.7 %) as ethnically 
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Spanish or Hispanic/Latino. Further socio-demographic data on these participants are found in 

Table 3.  

Table 3. Participant’s sociodemographic data.  

 

Variable         Number (%) 
All Participants 

(N = 29) 

Females 

(n = 18) 

Males 

(n = 11) 

Educational Level    

Upperclassmen  25 (86%) 16 (89%) 9 (81.8%) 

Lowerclassmen 4 (14%) 2 (11%) 2 (18.2%) 

College Major    

Kinesiology 23 (79.3%) 14 (77.8%) 9 (81.8%) 

Nursing & Health Sciences 2 (6.8%) 2 (11.1%) 0 (0%) 

Other 4 (13.7%) 2 (11.1%) 2 (18.2%) 

Physical Activity Level    

Active 20 (69%) 13 (72.2%) 7 (63.6%) 

Moderately Active 6 (20.7%) 2 (11.1%) 4 (36.4%) 

Moderately Inactive 1 (3.4%) 1 (5.6%) 0 (0%) 

Inactive 2 (6.9%) 2 (11.1%) 0 (0%) 

Personal Risk Factors    

Obesity 4 (14%) 3 (16.7%) 1 (9.1%) 

Hypertension 1 (3.6%) 0 (0%) 1 (9.1%) 

Smoking 1 (3.6%) 0 (0%) 1 (9.1%) 

Other Cardiometabolic factors 1 (3.4%) 1 (5.6%) 0 (0%) 

Family Risk Factors    

Diabetes 7 (24.1%) 5 (27.8%) 2 (18.2%) 

High Cholesterol 10 (34.5%) 5 (27.8%) 5 (45.5%) 

Hypertension 12 (41.4%) 8 (44.4%) 4 (36.4%) 

Kidney/Liver Disease 1 (3.6%) 1 (5.6%) 0 (0%) 

Other Cardiometabolic factors 5 (17.2%) 4 (22.2%) 1 (9.1%) 
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Data are expressed as values with the respective percentages provided in parenthesis. Personal 
and family risk factors include self-disclosed risk factors as included in calculating the DRC. 
Family was defined as first-degree relatives. Other cardiometabolic risks include items such as 
heart murmur, shortness of breath, and heart rhythm abnormalities, heart attack and stroke. 

Repeated measures analyses of variance (RMANOVA) were conducted to analyze 

participant’s changes in RPS-DD scores across time. No significant changes for any score were 

observed. RMANOVAs were further performed for actual prediabetes (F1,15 = 0.08, p = 0.78) or 

metabolic classification (F3,13 = 0.16, p = 0.93) versus RPS-DD scores revealed no significant 

interaction or main effect for time. Participant scores for the RPS-DD are listed in Table 4.  

Table 4.  RPS-DD scores of participants.  

 

Variable             (mean ± SE)  

                                (range) 

Session 1 

(n = 17) 

Session 3 

(n = 17) 

RPS-DD Composite Risk Score 
1.86  ± 0.07 
(1.38 – 2.34) 

1.77 ± 0.06 
(1.47 – 2.47) 

Personal Control 
3.12 ± 0.12 

(2.25 – 3.75) 
3.46 ± 0.11 

(2.50 – 4.00) 

Worry 
2.68 ± 0.17 

(1.50 – 4.00) 
2.40 ± 0.15 

(1.00 – 3.50) 

Optimistic Bias 
2.79 ± 0.11 

(2.00 – 3.50) 
2.53 ± 0.20 

(1.00 – 3.75) 

Personal Disease Risk 
1.77 ± 0.11 

(1.00 – 2.47) 
1.62 ±0.11 

(0.96 – 2.87) 

Comparative Environmental Risk 
1.83 ± 0.16 

(1.11 – 2.78) 
1.78 ± 0.11 

(1.11 – 2.75) 

RPS-DD Knowledge Score 
62.75 ± 4.12 

(27.27 – 90.91)  
63.10 ± 5.41 

(0 – 100) 

Data are expressed as mean ± SE, with the range of values provided in parenthesis. 

 For comparison of subscale scores and composite risk scores, data from three other 

studies are provided in Table 5. The present study demonstrated a higher low composite score 

than middle-aged primary care patients, but a much higher sense of person control and optimistic 

bias than all the previous studies mentioned. Similar comparative environmental risks were 
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observed between this study and a population of middle-aged physicians. Additionally, similar 

knowledge of diabetes risk factors was observed between this present study and gestational 

diabetics and primary care patients.  

Table 5.  RPS-DD scores of other studies.  

 

Variable 
Gestational 

Diabetes 
Primary Care Patients 

Physicians 

 

Author(s) Kim et al., 2007 Hivert et al., 2009 Walker et al., 2003 

RPS-DD Composite Risk 
Score 

 
1.96 ± .33 (Low Risk) 
2.36 ± .34 (High Risk) 

 

Personal Control 
Subscale 

3.24 ± .49 
3.22 ± .52 (Low Risk) 
3.14 ± .50 (High Risk) 

3.18 ± 0.52 

Worry Subscale    

Optimistic Bias Subscale 2.12 ± .50 
2.55 ± .61(Low Risk) 
2.08 ± .49 (High Risk) 

2.38 ± 0.64 

Personal Disease Risk 
Subscale 

  1.85 ± 0.46 

Comparative 
Environmental Risk 
Subscale 

  1.79 ± 0.45 

RPS-DD Knowledge 
Score 

6.9 ± 1.8 
6.19 ± 2 (Low risk) 
6.78 ± 1.64 (High 

Risk) 
8.86 

Data are expressed as mean ± SD. 

Participants self-reported issues considered risk factors for cardiovascular disease, 

diabetes, and metabolic disease (see Table 3). These risk factors include a family history of 

cardiometabolic diseases (n = 13; 46.4%) and smoking (n = 1; 3.6%). When these self-reported 

risk factors are combined with data collected as a part of this study, a total of eight participants 

(29%) and a total two participants (7%) met the diagnostic criteria for prediabetes and metabolic 

syndrome, respectively. Further, four participants (14%) had two of the three required risk 
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factors to be classified as having metabolic syndrome, and 12 participants (43%) have at least 

one risk factor of metabolic syndrome.  

The DRC identified the majority of participants (n = 25; 86.2%) as being at a low risk of 

prediabetes and diabetes with the remaining four participants (13.8%) as being at a high risk of 

prediabetes. Of the four participants identified as high risk for undiagnosed prediabetes, three 

were female and one was male. The DRC classifications of participants are found in Table 6.  

Table 6.  DRC classification of participants.  

 

DRC 

All 

Participants 

(N = 29) 

Females 

(n = 18) 
Males 

(n = 11) 

High risk of undiagnosed prediabetes 
or diabetes 

4 (13.8%) 3 (16.7%) 1 (90.9%) 

Low risk of undiagnosed prediabetes 
or diabetes 

25 (86.2%) 15 (83.3%) 10 (9.1%) 

Data are expressed as values with the respective percentages provided in parenthesis. 

Finally, of the 17 participants who completed the final series of surveys, the majority 

reported they were “very likely” (n = 12) or “slightly likely” (n = 3) to implement healthier 

habits in the coming year according to the lifestyle questionnaire.  

Analysis of Perceived Risk 

Repeated measures analyses of variance (RMANOVA) were conducted to analyze 

participant’s changes in perceived risk (PRD-VAS) across time. RMANOVA was conducted for 

the 29 participants who completed both sessions one and two, as well as for the 17 participants 

who completed the online survey (in addition to sessions one and two) to investigate the further 

effect of time on perceived risk. Additional correlations using risk change scores from the PRD-

VAS were conducted amongst the 17 individuals to examine changes in risk perception amongst 
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individuals based upon prediabetes and metabolic syndrome risk, and anthropometric measures 

and blood profiles. 

RMANOVA performed for the 29 participants changes in perceived risk of diabetes 

across time demonstrated a significant change across time (F2, 56 = 6.21, p = 0.01, η = 0.83). 

Post-hoc analysis demonstrated that the perceived risk scores change significantly from session 1 

pre-measurement to day 1 post-measurement (t28 = 3.86, p = 0.001), and from session 1 pre-

measurement to session 2 (t28 = 2.56, p = 0.02) 

Analysis of the 17 participants who also completed the online survey demonstrated a 

significant main effect for time (F3, 48 = 4.75; p = 0.05; η = 0.63). Post-hoc analysis revealed 

PRD-VAS scores were significantly decreased between the start of the protocol (first session) 

and at the end of the first session (t16 = 3.34, p = 0.01). There were no other significant 

differences between the time points for PRD-VAS data collection within the 17 participants (see 

Table 7).  

RMANOVAs performed for participants with actual prediabetes classification (n = 6) on 

their perceived risk of diabetes demonstrated a significant interaction between pre-diabetes status 

and perceived risk (F3, 45 = 3.02, p = 0.04, η = 0.66), as well as a main effect for time (F3, 45 = 

3.65, p = 0.02, η = 0.66). It should be noted while eight individuals were classified as pre-

diabetic of the original 33 participants, two participants did not return for session 2 and were 

therefore excluded from analysis. Additionally, while the change of means for the PRD-VAS 

showed no significant relationship, the relationship between the DRC and post-PRD-VAS during 

session 1 approached significance (r = 0.31, p = 0.06; n = 29).  
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Table 7. Perceived risk of diabetes visual analog scale (PRD-VAS) values reported across time.  

 

 
Session 1 

Pre-PRD-VAS 
Session 1 

Post-PRD-VAS 
Session 2 
PRD-VAS 

Follow-up Survey 
PRD-VAS  

All 
participants  
(N = 29) 

3.09 ± .47 

(0.0 – 8.2) 

2.06 ± .39 

(0.0 – 8.0) 

1.83 ± .25 

(0.0 – 5.0) 

2.56 ± .54 
(0.2 – 8.0) 

Pre-diabetic 
participants 
(n = 3) 

3.63 ± 1.68 

(1.9 – 7.0) 

1.77 ± 1.67 

(0.0 – 5.1) 

1.75 ± .75 

(1.0 – 2.5) 

4.17 ± 1.64 

(1.0 – 6.5) 

Follow-up (n 
= 17) 

3.33 ± .55 

(0.0 – 8.0) 

2.12 ± .53 

(0.0 - 8.0) 

2.33 ± .31 
(.9 – 5.0) 

.56 ± .54 
(.2 – 8.0) 

 

 

Correlations 

Kendall’s tau-B correlations were used to examine relationships between anthropometric 

measures (waist circumference, waist-to-hip ratio, weight, BMI, and % body fat), metabolic 

syndrome and prediabetes risk, and blood profile (total cholesterol, HDL, non-HDL, fasting 

glucose, and hemoglobin A1c) for the 29 participants who completed sessions one and two (see 

Table 8).  

Significant positive relationships were observed between % body fat and waist 

circumference (cm) (r = 0.26, p = 0.05; n = 29) and BMI (r = 0.43, p = 0.001; n = 29) as well as 

metabolic syndrome risk (r = 0.39, p = 0.01; n = 29). BMI and waist circumference (r = 0.56, p = 

0.001; n = 29), waist-to-hip ratio (r = .54, p = .001; n = 29) as well as weight in kilograms (r = 

0.51, p = 0.001; n = 29) all observed significant positive relationships. Weight and waist 

circumference (r = 0.61, p = 0.001; n = 29) and waist-to-hip ratio (r = 0.54, p = 0.001; n = 29) 

held significant positive relationships. Additionally, significant positive relationships were also 

observed between total cholesterol and fasting glucose levels (r = 0.37, p = 0.01; n = 29) and 

waist-to-hip ratio (r = 0.31, p = 0.02; n = 29). Further, significant positive relationships were 
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observed between fasting glucose levels and prediabetes risk (r = 0.37, p = 0.02; n = 29). Lastly, 

the DRC exhibited a significantly positive relationship between weight (r = 0.31, p = 0.05; n = 

29) and BMI (r = 0.33, p = 0.04; n = 29).  Any other significant relationships observed between 

the results of the presence of prediabetes or metabolic syndrome and other blood values or 

anthropometric measures can be found in Table 8.  

Kendall’s tau-B correlations demonstrated significant positive relationships between 

metabolic risk and waist circumference (r = 0.41, p = 0.04, n = 17), metabolic risk and % body 

fat (r = 0.53, p = 0.01, n = 17), and metabolic risk and non-HDL cholesterol (r = 0.44, p = 0.03, n 

= 17). A significant positive correlation was found between prediabetes risk and fasting blood 

glucose values (r = 0.48, p = 0.02, n = 17), and between prediabetes risk and metabolic risk 

scores (r = 0.51, p = 0.03, n = 17). Finally, a significant negative correlation was observed 

between metabolic risk and HDL values (r = 0.51, p = 0.01, n = 17). 
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Table 8. Relationships between anthropometric data, blood profile, and the current risk of prediabetes and metabolic syndrome (N = 
29).  

 

  WHR Weight BMI PBF TC HDL 
non-

HDL 
GLU HbA1C 

PD 

RISK 

MS 

RISK 

DRC 

CAT 

Waist (cm) 
0.62** 
0.001 

29  

0.61** 
0.001 

29 

0.55** 
0.001 

29 

0.26* 
0.05 

29 

0.23 
0.09 
29.00 

-0.47** 
0.001 

29.00 

0.44** 
0.001 

29.00 

0.09 
0.51 
29.00 

0.05 
0.73 
29.00 

0.04 
0.41 
29 

0.47** 
0.001 

29.00 

0.15 
0.34 
29.00 

Waist-to-hip ratio 
0.54** 
0.001 

29.00 

0.30* 
0.02 

29.00 

-0.01 
0.91 
29.00 

0.31* 
0.02 

29.00 

-.374** 
0.001 

29.00 

0.52** 
0.001 

29.00 

-0.01 
0.94 
29.00 

-0.12 
0.37 
29.00 

-0.14 
0.36 
29.00 

0.34* 
0.02 

29.00 

0.25 
0.11 
29.00 

Weight (kg) 
0.54** 
0.00 

29.00 

0.13 
0.32 
29.00 

0.17 
0.20 
29.00 

-0.37** 
0.001 

29.00 

0.40** 
0.001 

29.00 

0.07 
0.61 
29.00 

-0.03 
0.85 
29.00 

0.01 
0.94 
29.00 

0.30* 
0.05 

29.00 

0.31* 
0.05 

29.00 

BMI (kg/m2) 
0.43** 
0.001 

29.00 

0.12 
0.38 
29.00 

-0.35** 
0.01 

29.00 

0.29* 
0.03 

29.00 

0.24 
0.07 
29.00 

0.03 
0.81 
29.00 

-0.03 
0.87 
29.00 

0.30* 
0.05 

29.00 

0.33* 
0.04 

29.00 

% body fat  
0.14 
0.30 
29.00 

-0.13 
0.32 
29.00 

0.17 
0.20 
29.00 

0.24 
0.07 
29.00 

0.24 
0.08 
29.00 

0.11 
0.47 
29.00 

0.39** 
0.01 

29.00 

-0.01 
0.95 
29.00 

Total Cholesterol (mg/dL) 
0.08 
0.56 
29.00 

0.60** 
0.001 

29.00 

0.37** 
0.01 

29.00 

0.02 
0.88 
29.00 

0.07 
0.67 
29.00 

0.18 
0.23 
29.00 

-0.18 
0.24 
29.00 

High-density Lipoprotein (mg/dL) 
-0.34* 
0.01 

29.00 

0.20 
0.13 
29.00 

0.07 
0.62 
29.00 

-0.07 
0.67 
29.00 

-0.46** 
0.001 

29.00 

0.07 
0.66 
29.00 
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 GLU HbA1C 
PD 

RISK 
MS 

RISK 
DRC 

CAT 

NonHigh-density Lipoprotein (mg/dL) 
0.16 
0.21 
29.00 

-0.05 
0.70 
29.00 

0.05 
0.75 
29.00 

0.45** 
0.001 

29.00 

0.18 
0.27 
29.00 

Fasting Glucose (mg/dL) 
0.08 
0.57 
29.00 

0.37* 
0.02 

29.00 

0.29 
0.05 
29.00 

-0.01 
0.95 
29.00 

Hemoglobin A1c  
0.23 
0.15 
29.00 

0.05 
0.73 
29.00 

0.04 
0.82 
29.00 

Prediabetes Risk  
0.33 
0.07 
29.00 

0.33 
0.06 
29.00 

Metabolic Syndrome Risk  
0.33 
0.06 
29.00 

Data were analyzed using non-parametric Kendall’s tau-B correlations with significance set at *p ≤ 0.05 and ** p ≤ 0.01. Data 
presented as relationship strength (r), significance level (p), and the number of participants (n) included in the analysis. Waist-to-hip 
ratio (WHR); Body Mass Index (BMI); % Body Fat (PBF); Total Cholesterol (TC); High-density Lipoprotein (HDL); NonHigh-
density Lipoprotein (non-HDL); Fasting Glucose (GLU); Hemoglobin A1C (HbA1c); Prediabetes Risk (PD RISK); Metabolic 
Syndrome Risk (MS RISK); DRC Category (DRCCAT).  
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Pearson product correlations of this same data demonstrated positive significant 

correlations between body weight and systolic blood pressure (r = 0.61, p = 0.01, n = 17), waist 

circumference (r = 0.78, p = 0.001, n = 17), WHR (r = 0.61, p = 0.01, n = 17), and BMI (r = 0.82, 

p = 0.001, n = 17). Positive significant correlations were also found for waist circumference and 

WHR (r = 0.80, p = 0.001, n = 17), BMI (r = 0.84, p = 0.001, n = 17), and % body fat (r = 0.52, p 

= 0.03, n = 17). Further, significant positive correlations were found between BMI and WHR (r 

= 0.54, p = 0.03, n = 17), BMI and % body fat (r = 0.62, p = 0.01, n = 17), BMI and HbA1c (r = 

0.51, p = 0.04, n = 17), WHR and non-HDL (r = 0.66, p = 0.01, n = 17), and % body fat and 

HbA1c (r = 0.48, p = 0.05, n = 17). Significant positive correlations were found among blood 

measures of TC and non-HDL (r = 0.77, p = 0.001, n = 17); TC and fasting glucose (r = 0.65, p = 

0.01, n = 17), as well as HDL and glucose (r = 0.50, p = 0.04, n = 17). A single significant 

negative correlation was found between waist circumference and HDL values (r = -0.58, p = 

0.02, n = 17). 

Finally, Kendall’s tau-B correlations were used to examine relationships between 

participant’s age, body composition (% BF), metabolic syndrome risk, personal risk perception 

(RPS-DD), general knowledge of diabetes risk (Lifestyle Questionnaire), and physical activity 

level (GPPAC) for the 17 participants who completed all three sessions (see Table 9).  

Significant positive relationships were observed between % body fat and metabolic 

syndrome (r = 0.53, p = 0.01; n = 17), metabolic syndrome risk and prediabetes risk (r = 0.51, p 

= 0.03; n = 17) and as well as diabetes knowledge and intent to change (r = 0.48, p = 0.04; n = 

17) as measured using the Lifestyle Questionnaire. Further, the DRC had a significantly positive 

relationship to prediabetes risk (r = 0.54, p = 0.03; n = 17) and a significantly negative 

relationship with physical activity (r = -0.05, p = 0.04; n = 17). No other significant relationships 
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were observed between physical age, physical activity, and the final PRD-VAS. Additionally, 

there were no correlations between the risks of prediabetes or metabolic syndrome and intent to 

change (see Table 9).  
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Table 9. Relationships between age, % body fat, perceived and actual risks among participants (n = 17).  

  

 %BF PDRISK MSRISK PHYSACT CHANGE DIAKNOW D3VAS DRCCAT 

Age (yrs.) 0.31 
0.10 
17.00 

0.27 
0.24 
17.00 

0.36 
0.09 
17.00 

-0.18 
0.42 
17.00 

-0.26 
0.23 
17.00 

-.17 
0.26 
17 

0.24 
0.21 
17.00 

0.34 
0.14 
17.00 

% Body Fat  0.29 
0.17 
17.00 

0.53** 
0.01 

17.00 

-0.15 
0.47 
17.00 

-0.06 
0.76 
17.00 

0.05 
0.80 
17.00 

0.32 
0.08 
17.00 

0.34 
0.10 
17.00 

Prediabetes Risk  0.51* 
0.03 

17.00 

-0.11 
0.64 
17.00 

0.05 
0.42 
17 

-0.16 
0.51 
17.00 

0.19 
0.38 
17.00 

0.54* 
0.03 

17.00 
Metabolic Syndrome Risk  -0.23 

0.30 
17.00 

-0.25 
0.27 
17.00 

-0.14 
0.55 
17.00 

0.37 
0.06 
17.00 

0.38 
0.10 
17.00 

Physical Activity  0.23 
0.33 
17.00 

0.35 
0.14 
17.00 

-0.05 
0.79 
17.00 

-0.05 
0.04 

17.00 
Intent to Change  0.48* 

0.04 

17.00 

-0.24 
0.25 
17.00 

0.15 
0.52 
17.00 

Diabetes Knowledge  -0.12 
0.57 
17.00 

0.11 
0.64 
17.00 

Session 3 PRD-VAS  0.31 
0.15 
17.00 

 
Data were analyzed using non-parametric Kendall’s tau-B correlations with significance set at *p ≤ 0.05. Data presented as 
relationship strength (r), significance level (p), and the number of participants (n) included in the analysis. % Body Fat (PBF); 
Prediabetes Risk (PD RISK); Metabolic Syndrome Risk (MS RISK); Physical Activity (PHYSACT); Intent to Change (CHANGE); 
Diabetes Knowledge (DIAKNOW); Session 3 PRD-VAS (D3VAS); DRC Category (DRCCAT).    
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Chapter 5 

Discussion 

The purposes of this study were to assess the current risk status for prediabetes, diabetes, 

and metabolic syndrome in college-aged students and determine if education in the form of the 

DRC and personalized discussion of risk factors influenced a change in perceived risk. 

Specifically, it was hypothesized that 1) participants would not perceive themselves at high risk 

or low risk appropriately when using the PRD-VAS regardless of risk status for prediabetes or 

diabetes, 2) there would not be significant correlation between the DRC results and the actual 

prediabetes blood results, 3) changes in the PRD-VAS would not significantly correlate to the 

results of prediabetes or metabolic syndrome per discussion of blood analysis, 4) changes in the 

PRD-VAS would not significantly correlate to the results of the DRC, nor would participants 

adjust their perceived risk of diabetes according to the DRC results, 5) those identified as high 

risk of developing diabetes would not indicate an intent to adopt a healthier lifestyle, 6) 

knowledge of developing diabetes risk factors would not significantly increase between 

administrations of the RPS-DD and 7) no significant correlations would be observed between 

body composition, anthropometric measures, blood values, and prediabetes or metabolic 

syndrome risk.  

Analysis of the participants completing sessions 1 and 2 (n = 29), and those completing 

all three sessions (n = 17) revealed significant changes in perceived risk of diabetes across time. 

Post-hoc analysis that the perceived risk scores changed significantly from session 1 pre-

measurement to day 1 post-measurement. Those participants who completed only sessions 1 and 

2 demonstrated significant changes in PRD-VAS from the end of session 1 and the start of 

session 2. This suggests that while the students’ perceptions were slightly altered just by the 
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measurement or recognition of risk factors, this increased perceived risk did not continue 

throughout the duration of the study.  

Further, RMANOVAs performed for participants with actual prediabetes classification (n 

= 3) on their perceived risk of diabetes demonstrated a significant interaction between pre-

diabetes status and perceived risk as well as a main effect for time. Therefore, the identification 

and awareness of prediabetes may have altered perceived risk of future type II diabetes 

diagnoses. There were, however, no significant correlations between the final PRD-VAS values, 

and intent to change. This suggests participants were more aware of their prediabetes risk and 

they modified their perceived risk, they were not more likely to adopt healthier lifestyle choices. 

Therefore, the interaction of the change in perceived risk was not related to the intent to adopt a 

healthier lifestyle. This is echoed in other research that reported a positive relationship between 

an individual’s understanding of disease risk but failed to express intent to change health-related 

behaviors (Imes & Lewis, 2014).  

The results of this study revealed a significant correlation between the DRC results and 

the prediabetes risk status (n = 3) in the 17 individuals who completed all three sessions, thus 

suggesting the DRC does in fact have a high specificity of detecting undiagnosed prediabetes in 

the present age range (Heikes et al., 2008). However, this finding was not consistent in the 

individuals who completed only sessions 1 and 2. While the DRC approached significance for 

these individuals who meet criteria for metabolic syndrome risk (p = 0.06) and prediabetes p = 

0.06, it did not achieve significance in these subsets of participants. While this finding is in 

opposition to previous studies (Heikes et al., 2008), it should be considered that the sequence of 

questions of the DRC might not be appropriate for this young population. The first question of 

the DRC filtered all participants into only three available categories after screening for under age 
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44 years. Since the present study found no correlation with age and presence of prediabetes, 

diabetes, or metabolic syndrome risk, age might be of less predictive value for a younger 

population. Further, progression of type II diabetes and beta-cell failure is faster in children when 

compared to adults indicating that the pathological responses to hyperglycemia are not identical 

to children and young adults. This necessitates a need for variations in diagnostic criteria for 

different age groups (Haemer et al., 2014).  

Changes in the PRD-VAS did not significantly correlate to the results of the DRC. The 

relationship between the DRC and the post-PRD-VAS during session 1 did approach 

significance (p = 0.06). Although the DRC did not correlate to PR-VAS changes overall, there 

was a slight but nonsignificant interaction between the results of the DRC and the immediate 

change in perceived risk of future type II diabetes risk. While both groups (n = 29; n = 17) of 

participants demonstrated a significant change between session 1 pre- and post- PRD-VAS, this 

change was not attributable to the results of this DRC. The work from Witteman and colleagues 

(2011) indicates this might be attributed to the perceived believability and understanding the 

magnitude of an online risk calculator by the participant. Therefore, the change in perception 

might be determined by the participant’s views of the calculator itself and how the information is 

presented rather than by the information only. 

Those identified as high risk of developing diabetes did not indicate an intent to adopt a 

healthier lifestyle. No significant relationship was observed between intent to change and percent 

body fat, prediabetes risk, metabolic syndrome, or physical activity level. A strong positive 

relationship was observed between participants who indicated intent to change their current diet 

and exercise habits and diabetes knowledge as assessed through the Lifestyle Questionnaire.  

Research indicates low health literacy was associated with worse glycemic control and an 
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increase in dietary knowledge motivated participants to engage in behavioral changes (Tseng, 

Liao, Wen, & Chuang, 2017). Therefore, further education regarding the controllable factors of 

diabetes might be associated with intent to adopt a lifestyle to mediate such factors. Additional 

research indicates that while most people with prediabetes are unaware of this diagnosis, they are 

more likely to engage in moderate physical activity and BMI-appropriate weight management 

strategies after awareness of prediabetes status (Gopalan, Lorincz, Wirtalla, Marcus, & Long, 

2015). 

Knowledge of developing diabetes as measured by the RPS-DD did not significantly 

increase or decrease between administrations on session 1 and session 3. Further, composite 

scores of diabetes risk, as well as subscale scores did not significantly change between 

administrations. Additionally, the relatively low knowledge scores from the RPS-DD indicate a 

lack of diabetes knowledge even among a group of participants in an allied-health field of study. 

The work of Sharifirad and colleagues (2009) implemented an educational program among type 

II diabetics consisting of two educational sessions of 80 minutes. This study observed an 

increase in knowledge scores, and decreased barriers to lifestyle changes. In the present study, 

the personalized discussion of blood profile and anthropometric measures lasted about five 

minutes. The disparity in time spent on educating the participants might influence the lack of 

change between administrations of the RPS-DD.  

For subjects who completed sessions 1 and 2 only, significant positive relationships were 

observed between BMI, % body fat, HDL and non-HDL cholesterol, metabolic syndrome risk, 

and DRC. The high correlation of BMI and percent body fat indicates that BMI was a good 

estimator of % body fat for the traditional-aged college student (Gropper, Simmons, Connell, & 

Ulrich, 2012). The significant correlations between metabolic syndrome and its criteria and 
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derivatives, specifically HDL cholesterol, non-HDL cholesterol, waist circumference, waist to 

hip ratio, weight, BMI, and percent body fat indicate that the components were able to accurately 

identify those with risks for metabolic syndrome. Fasting glucose did demonstrate a significant 

positive relationship with total cholesterol, and prediabetes risk although the total cholesterol 

correlation may be spurious. Overall, the criteria for diagnosis of prediabetes risk and metabolic 

syndrome risk correlated highly to diagnosis of each respective disorder, thus reaffirming that 

these conditions are highly related to each other and to obesity (Grundy, 2012). 

HbA1c values showed no significant relationship between any anthropometric data or 

blood profile measures, nor current risk of prediabetes or metabolic syndrome. This is a common 

criterion for prediabetes and diabetes diagnosis but only identified one individual met criteria for 

prediabetes using the current HbA1c. This study suggests a limitation in the application of 

HbA1c as supported in other research indicating that HbA1c might be highly affected by 

biological variations of hemoglobin glycation (Cohen, Haggerty, & Herman, 2010). 

Additionally, research demonstrates that an HbA1c criterion for prediabetes underestimates the 

prevalence of prediabetes and diabetes in obese children and adolescents (Nowicka et al., 2011). 

Therefore, the use of HbA1c should be adjusted for other measurements such as anthropometric 

or demographic data instead of using one standard set of values when evaluating the presence of 

prediabetes or diabetes.  

While this study attempted to address ways of educating college-aged students about their 

risk factors, it was found that the health risk education provided was not effective in changing 

the participants’ perception of disease risk or disease knowledge. 
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Perception of Diabetes Risk 

The PRD-VAS was utilized to evaluate perceived risk of future type II diabetes 

diagnosis. Significant changes occurred between administrations at the beginning and end of 

session 1. After the initial PRD-VAS at the start of session 1, participants were engaged in the 

collection of anthropometric measurements, provided a blood sample for analysis, and then 

completed the RPS-DD and DRC. Research indicates that perceptions of weight and waist 

circumference are inconsistent (Robinson & Oldham, 2016). Therefore, the positive self-

perception generated during anthropometric measures might result in perceived risk based on 

feelings rather than data.  

It is pertinent to determine ways in which perceived risk can be altered, and to develop a 

validated instrument for detecting undiagnosed prediabetes and diabetes in the traditional-age 

college student. This study indicates percent body fat, waist circumference, and BMI as well as 

fasting glucose and HDL cholesterol have a greater predictive value for identifying those at high 

risk for prediabetes and metabolic syndrome, while other data such as hemoglobin A1c and age 

may not be useful predictors in a college-aged population.  

No significant relationships were observed between the DRC and the presence of 

undiagnosed prediabetes among participants who completed sessions 1 and 2, but a significant 

positive relationship was observed in participants who completed all three sessions. The DRC 

has 75% sensitivity, 65% specificity, 49% positive predictive value, and an 85% negative 

predictive value among the populations it has been previously used with (Heikes et al., 2008). In 

this study, the DRC had 25% sensitivity, 84% specificity, 33% positive predictive value, and 

78% negative predictive value, thus suggesting it is a poor instrument for this population group. 

Most notably, the DRC was not as sensitive in this population of participants. This could be 
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attributed to the limited age range and fewer participants within this study. We argue, however, 

that this validated measure’s scope is too broad for a population in this age range. While type II 

diabetes is one of the leading chronic diseases in childhood (< 20 years), with a prevalence of 

one in 433 (Pettitt, 2014), compared to a prevalence of one in 312 adults aged 18- 44 or one in 95 

adults aged 45-64 (CDC, 2016). This indicates a much smaller prevalence in this observed age 

group. A validated instrument detects undiagnosed prediabetes or undiagnosed metabolic 

syndrome would be a more appropriate scope for the young adult rather than assessing for type II 

diabetes alone.  

Those individuals with high risk of prediabetes or metabolic syndrome did not express an 

increased intent to adopt a healthier lifestyle in this study. In general, a significant relationship 

was observed between the intent to improve diet and exercise and the overall knowledge of 

diabetes. The results of this study suggest those individuals at a higher risk of developing 

diabetes did not indicate intent to adopt a healthier lifestyle. This mimics data found in a 

previous study wherein patients with high perceived risk were not more likely to have intentions 

to adopt healthier lifestyle in the coming year (Hivert et al., 2009). The work of Rickheim and 

colleagues (2002) indicate positive changes in attitude and self-management behaviors in 

addition to reduction of HbA1c might be better improved if education is delivered in a group 

setting rather than individually. Therefore, the type of educational setting might influence the 

knowledge of diabetes development and encourage intent to adopt a healthier lifestyle among 

high risk participants.  

The RPS-DD is a 43-item survey and was administered electronically. While this 

instrument has been administered to several populations, this is the first study to analyze 

potential changes in knowledge and composite risk scores after analysis of high risk of 
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prediabetes and metabolic syndrome status discussed with the participant. This measure was 

scored during analysis and did not reveal a composite risk or diabetes knowledge score 

information to the participant. As hypothesized, there were no significant changes in the RPS-

DD knowledge or composite risk scores between administrations. This might due to stability of 

the true score or that the time period between administrations was not long enough. Research 

suggests that variability in the outcome being measured such as risk of diabetes, and 

characteristics of participants involved in the reliability study should guide the time interval 

between administrations (Vaz, Falkmer, Passmore, Parsons, & Andreou, 2013). Therefore, a time 

interval of about one week might not be suitable for assessing potential changes in knowledge 

and composite risk scores using the RPS-DD.  

Further, RPS-DD knowledge and composite risk scores did not show a significant 

correlation with any measures of diabetes risk, including ethnicity, gender, body composition, 

anthropometric measures, or blood profile. These results are inconsistent with previous studies 

that utilized RPS-DD that demonstrated strong/moderate relationships between risk scores and 

gender and ethnicity (Walker et al., 2003). Additionally, one study examining the risk 

perceptions of those at high risk of type II diabetes determined that participants are more likely 

to base their perceptions on subjective rather than objective health factors indicating that data 

such as body composition, anthropometric measures, or blood profile might not affect formation 

of perception of diabetes development (Vähäsarja et al., 2012).  

Future Research 

In the present study, the DRC misidentified many participants who could be classified as 

meeting criteria for prediabetes demonstrating that not all validated calculators possess the 

sensitivity needed for younger populations. While the prevalence of prediabetes and type II 
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diabetes is relatively low in the traditional college-aged population, risks for cardiovascular 

disease are still present (Kruger, Roeder, & Brubaker, 2014). It is pertinent to create a valid and 

reliable noninvasive predictor of undiagnosed prediabetes and type II diabetes effective for ages 

18-25.  

With the economic burden of type II diabetes in the United States, identification of 

potential diabetes development and pertinent risk factors is necessary in curtailing such an 

expense. The ADA (2013) observed that the estimated total economic cost of diagnosed diabetes 

in 2012 was a 41% increase from the estimates made in 2007. Further, they observed that 

medical expenditures were 2.3 times higher than non-diabetic patients. While the onset of type II 

diabetes occurs as a prolonged state of hyperglycemia, the positive association between obesity 

and glycemic stage indicates the importance of managing body weight in an effort to reduce 

overall healthcare costs even in the absence of type II diabetes diagnosis (Li, Blume, Huang, 

Hammer, & Graf, 2015).  This study observed an elevated average BMI and nearly 14% of the 

study sample categorized as high risk for prediabetes, with another 20.7% having two or more 

risk factors for metabolic syndrome, indicating a need for weight management strategies and/or 

education within this age group. 

Additionally, in an effort to mediate potential development of type II diabetes and other 

diseases, research should seek to identify positive intervention methods and cost effective ways 

to implement such programs. In the present study, education in the form of personalized 

discussion of anthropometric and body composition data, family history, and blood profile did 

not correlate with changes in perceived risk of developing type II diabetes. Therefore, the task of 

finding useful methods of adjusting perceived risk and encouraging adopting a healthier lifestyle 

should be reviewed.  
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Finally, the present study observed incongruence between the actual risk of prediabetes 

and metabolic syndrome when compared to perceived risk of future type II diabetes diagnoses. 

Interventions in the form of education regarding prediabetes, diabetes, and metabolic syndrome 

status did not improve the accuracy of perceived risk for future development of type II diabetes. 

This study reiterates previous findings that demonstrate individuals tend to not adopt healthier 

lifestyles, even among those at high risk for prediabetes, even if they might perceive themselves 

at higher risk for diabetes development (Hivert et al., 2009). Despite the moderate level of 

diabetes risk factor knowledge found among the participants in the current study, perceived risk 

of diabetes as applied to oneself was still incongruent with data provided. Research should be 

dedicated to determining how to change perceived risk of developing type II diabetes, promoting 

healthier lifestyles, and the development of a validated noninvasive instrument for use among 

traditional-age college students. 
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OFFICE OF RESEARCH 

COMPLIANCE 

    Division of Research, Commercialization and Outreach 

     6300 OCEAN DRIVE, UNIT 5844 

     CORPUS CHRISTI, TEXAS 78412 

     O 361.825.2497 • F 361.825.2755 

 Human Subjects Protection Program  Institutional Review Board 

 
APPROVAL 
DATE: February 10, 2017   

 TO: Ms. Shannon Strawn   

 CC: Dr. Heather Webb, Dr. Liana Webster, Dr. Mikaela Boham 

 FROM: 
Office of Research 
Compliance   

  
Institutional Review 
Board   

 SUBJECT: Initial Approval   

  
The biohazardous aspects of this protocol are being reviewed by the 
IBC (Institutional 

  
Biosafety 
Committee) – 

protocol BUP# 02-
2017  

 
Protocol 
Number: HSRP #46-17   

 Title: 
The Effect of Education on Perceived Risk of Diabetes in 
Undergraduate Students 

 
Review 
Category: Expedited (2)   

 Expiration Date: February 10, 2018   
      
 

Approval determination was based on the following Code of Federal Regulations: 
 

Eligible for Expedited Approval (45 CFR 46.110): Identification of the subjects or their 
responses (or the remaining procedures involving identification of subjects or their responses) 
will NOT reasonably place them at risk of criminal or civil liability or be damaging to the their 
financial standing, employability, insurability, reputation, or be stigmatizing, unless 
reasonable and appropriate protections will be implemented so that risks related to invasion of 
privacy and breach of confidentiality are no greater than minimal. 

 
Criteria for Approval has been met (45 CFR 46.111) - The criteria for approval listed in 
45 CFR 46.111 have been met (or if previously met, have not changed). 

 
(2) Collection of blood samples by finger stick, heel stick, ear stick, or venipuncture as 

follows:  
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a. (a) from healthy, non-pregnant adults who weigh at least 110 pounds. For these 
subjects, the amounts drawn may not exceed 550 ml in an 8 week period and 
collection may not occur more frequently than 2 times per week; or  

b. from other adults and children2, considering the age, weight, and health of the 
subjects, the collection procedure, the amount of blood to be collected, and the 
frequency with which it will be collected. For these subjects, the amount drawn 
may not exceed the lesser of 50 ml or 3 ml per kg in an 8 week period and 
collection may not occur more frequently than 2 times per week. 

 
 

 
This research project has been approved. As Principal Investigator, you assume the following 
responsibilities:  

1. Informed Consent: Information must be presented to enable persons to voluntarily decide 
whether or not to participate in the research project unless otherwise waived.  
2. Amendments: Changes to the protocol must be requested by submitting an Amendment 
Application to the Research Compliance Office for review. The Amendment must be 
approved by the IRB before being implemented.  
3. Continuing Review: The protocol must be renewed each year in order to continue with 
the research project. A Continuing Review Application, along with required documents must 
be submitted 45 days before the end of the approval period, to the Research Compliance 
Office. Failure to do so may result in processing delays and/or non-renewal.  
4. Completion Report: Upon completion of the research project (including data 
analysis and final written papers), a Completion Report must be submitted to the 
Research Compliance Office.  
5. Records Retention: All research related records must be retained for three years beyond 
the completion date of the study in a secure location. At a minimum these documents 
include: the research protocol, all questionnaires, survey instruments, interview questions 
and/or data collection instruments associated with this research protocol, recruiting or 
advertising materials, any consent forms or information sheets given to participants, all 
correspondence to or from the IRB or Office of Research Compliance, and any other 
pertinent documents.  
6. Adverse Events: Adverse events must be reported to the Research Compliance Office 
immediately.  
7. Post-approval monitoring: Requested materials for post-approval monitoring must be 
provided by dates requested. 

 

 
 
 
 

Provisio
ns:  

Research initiation is contingent upon IBC approval of protocol BUP 
#02-2017. 

Comments
: 

The TAMUCC Human Subjects Protections Program has implemented 
a post-approval 

  
monitoring program. All protocols are subject to selection for post-
approval monitoring. 
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OFFICE OF RESEARCH COMPLIANCE  
Division of Research, Commercialization and Outreach 

 
6300 OCEAN DRIVE, UNIT 5844 

CORPUS CHRISTI, TEXAS 78412  
O 361.825.2497 • F 361.825.2755 

 
 
 
Institutional Biosafety Committee (IBC) 
 
APPROVAL DATE: April 4, 2017 
 
TO: Dr. Heather Webb, Ms. Shannon Strawn 
 
FROM: Institutional Biosafety Committee (IBC)  

Office of Research Compliance 
 
SUBJECT: Initial Approval 
 
 
Protocol 
Number: BUP# 02-2017 [linked to IRB Protocol: HSRP #46-17] 

Title: 
(IRB Title: The Effect of Education on Perceived Risk of Diabetes in 
Undergraduate Students) 

Expiration Date: April 4, 2018  
3rd Year Resubmission Due Date: (de novo 

Review): April 4, 2020 
 
 
 
This research project has been approved. As Principal Investigator, you assume the following 
responsibilities: 
 
(2) Amendments: Changes to the protocol must be requested by submitting an 
Amendment Application to the Research Compliance Office for review by the committee. 
The Amendment must be approved before being implemented.  

(3) Continuations: A continuation must be requested by submitting a Continuation 
Application to the Research Compliance Officer for review by the committee. The 
Continuation must be approved or the project cannot continue beyond the approval 
expiration date.  

(4) Completion Report: Upon completion of the research project (including data analysis and 
final written papers), a Completion Report must be submitted to the Research Compliance 
Office. 

(5) Records Retention: Records must be retained for three years beyond the completion date 
of the study. 

Comments: 
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Appendix B 

 

Informed Consent 
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Consent to Participate in an Experimental Study 

The Effect of Education on Perceived Risk of Diabetes in Undergraduate Students 

 
Investigators:  Shannon Strawn & Heather E. Webb, Ph.D., ATC  
   Department of Kinesiology 

 
Introduction 

The purpose of this form is to provide you information that may affect your decision as to whether 
or not you participate in this research study. If you decide to participate in this study, this form 
will also be used to record your consent. 
You are being asked to participate in a research project studying the effect of education on 
perceived risk of diabetes, specifically in traditional age (18-25 year old) undergraduate students 
enrolled at Texas A&M University Corpus Christi. You are a possible participant because you are 
18 to 25 years old and are currently an undergraduate student enrolled at Texas A&M University 
– Corpus Christi, and you have not been diagnosed with any form of diabetes and are not currently 
pregnant. 
 
What will I be asked to do? 

If you agree to participate in this study and sign the Informed Consent Form, you will be asked to 
complete the following over the course of two sessions: a demographic questionnaire, two 
questionnaires to estimate diabetes risk (the Diabetes Risk Calculator and Risk Perception Survey–
Developing Diabetes), have your body measurements (height, weight, waist and hip 
circumferences, and blood pressure) collected by researchers, provide a small sample of blood 
from a single fingerstick, and have a body composition measurement performed utilizing 
bioelectrical impedance(a small electrical impulse is transmitted from one electrode and measured 
at a second electrode) via the InBody 720. One week after the in-person sessions, an email will be 
sent to you with instructions to complete a short online survey. 
 
During the first testing session, you will review and sign this informed consent, and will then 
complete an online demographic survey that also includes data about your physical activity, and 
family history of diabetes. Then, you will complete a visual analog scale to identify your current 
perceived risk of diabetes. Next, you will provide a blood sample via a single finger stick that will 
be used to determine your fasting glucose, triglycerides, cholesterol, and hemoglobin A1c levels. 
Then, body measures will be taken, including height, weight, blood pressure, and hip and waist 
circumferences. After this is completed, you will return to the computer to complete the Risk 
Perception Survey – Developing Diabetes and the Diabetes Risk Calculator. Once completed, this 
concludes the first day of testing. 
 
For the second testing session you will complete a visual analog scale, have your body composition 
measured by bioelectrical impedance, and then have a discussion of your current prediabetes and 
metabolic syndrome status as defined by the American Diabetes Association with members of the 
research team. You will be provided detailed information regarding your personal results as they 
relate to normal levels, your prediabetes and metabolic syndrome status, and also given 
information regarding medical personnel who will be able to provide more information if needed. 
This concludes day two of testing.  
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Lastly, you will receive an email with a link to, and information on, how to complete the final 
visual analog scale, Risk Perception Survey – Developing Diabetes and a lifestyle questionnaire.  
 
What are the risks involved in the study? 

The risks associated with completion of the demographic survey and other questionnaires are 
minimal and not greater than risks ordinarily encountered in the daily life of a student. One drop 
of blood (about the size of this O) will be obtained by finger stick. This is a standard method used 
to obtain blood for routine hospital laboratory tests. You will experience some slight pain when 
the lancet goes into your finger. Other than this momentary pain, the discomfort of finger stick 
should be minimal. However, in about 10% of the cases a small amount of bleeding under the skin 
will produce a bruise (hematoma). A small scar may persist for several weeks. The risk of local 
infection is less than 1 in 1,000. There is also the risk of bloodborne pathogens as is common to 
any blood sampling. You will be provided with information about caring for the site of the 
puncture, and what to do if complications were to arise.  
 

What are the possible benefits of the study? 

As a participant in this study, you will receive information on your blood lipid and blood sugar 
levels, as well as highly accurate information on your body composition. This information will be 
used to provide you with an estimation of your risk of Type II diabetes, prediabetes, and metabolic 
syndrome.   
 
Do I have to participate? 

No. Your participation is voluntary. You may decide not to participate or to withdraw at any time 
without your current or future relations with Texas A&M University-Corpus Christi being 
impacted. 
 
Who will know about my participation? 

This study is confidential, and we will keep your records private. The principal investigator (PI), 
Shannon Strawn and the Co-PI; Dr. Webb will have access to the information you provide. 
Information may also be shared with those who make sure the study is done correctly (TAMU-CC 
Institutional Review Board, the Office for Human Research Protection [OHRP]). No personal 
identifiers are associated with the demographic questionnaire, Diabetes Risk Calculator, or blood 
measurements. You will enter information into an electronic survey software, Qualtrics, in 
response to demographic questionnaire, Diabetes Risk Calculator, and Risk Perception Survey – 
Developing Diabetes. After the session, the tester will enter information on your behalf such as 
body measurements (blood pressure, waist circumference, height weight, BMI) and select criteria 
as it relates to prediabetes and metabolic syndrome calculations and blood results. After entering 
the data, any paper documents produced by the blood analyzers or body measurements are 
shredded. The PI will store all data from this study on a password protected USB flash drive.  Once 
all data is collected, we will keep the database for up to five years, at which point we will delete it 
and destroy the flash drive memory card. We will summarize and report findings as group averages 
thus you will not be identified personally.  
 

Is there anything else I should consider? 

You may contact Caroline Lutz at the Research Compliance Office and/or the Institutional Review 
Board at Texas A&M University-Corpus Christi at (361) 825-2497 or caroline.lutz@tamucc.edu 
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if you think you have been harmed by the study or want to talk to someone who is not part of the 
study team. You can also contact Edward Orona at (361) 825-2892 or Edward.orona@tamucc.edu, 
if you have questions or concerns about your rights in this study or have suggestions about the 
study. 
 

 

Whom do I contact with questions about the research? 

If you have questions regarding this study, you may contact Shannon Strawn at 
sstrawn@islander.tamucc.edu, Dr. Heather Webb at 361-825-3749, or Caroline Lutz at (361) 825-
2497 or caroline.lutz@tamucc.edu. 
 
Whom do I contact about my rights as a research participant? 
This research study has been reviewed by the Research Compliance Office and/or the Institutional 
Review Board at Texas A&M University-Corpus Christi.  For research-related problems or 
questions regarding your rights as a research participant, you can contact Caroline Lutz, Research 
Compliance Officer, at (361) 825-2497 or caroline.lutz@tamucc.edu or Edward Orona, Research 
Compliance Coordinator, at (361) 825-2892 or edward.orona@tamucc.edu. 
 
Signature 

Please be sure you have read the above information, asked questions and received answers to your 
satisfaction.  You will be given a copy of the consent form for your records.  By signing this 
document, you consent to participate in this study.  You also certify that you are 18 years of age 
or older by signing this form. 
 

 

Signature of Participant:       Date:                                 

 

 

Printed Name:                                                                                                                                    
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Appendix C 

 

Psychometric Instruments and Surveys 
 

1. Sociodemographic Questionnaire 

2. General Practice Physical Activity Scale (GPPAC) 

3. Risk Perception Survey – Developing Diabetes (RPS-DD) 

4. Diabetes Risk Calculator (DRC) 

5. Perceived Risk of Diabetes – Visual Analog Scale (PRD-VAS) 

6. Participant Data Sheet 

7. Lifestyle Questionnaire 
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Sociodemographic Survey 

 
Please do not write your name on this form.  It will be stored separately from any other 
information that you complete during this study and will not be linked with your responses in 
any way.  The information will allow us to provide an accurate description of the sample. 
For the following items, please select the one response that is most descriptive of you or fill in 
the blank as appropriate. 
 

Gender:   female       male    
Age:   _____  
Height: ______ft. ________ in. 

Weight: __________lbs.  

Hip Circumference: _________in.  

Waist Circumference: _________ in. 

 

Year in college: 

 First-year  Sophomore  Junior  Senior 
Major(s):  ______   ______ 
Minor(s):  _________   ____  
 

Ethnicity: 

 Asian or Pacific Islander  Asian Indian 

 Black/African American (non-Hispanic)  Caucasian/White 

 Native American  Latino/Hispanic  Puerto Rican 

 More than one race (specify):   ________________   ______ 

 

Do you smoke?               Yes              No 
If yes, indicate number of cigarettes per day? 
            Less than ½ a pack             1 pack            Greater than 1 pack 
 
Please circle any of the following conditions which you have been diagnosed with or treated for 
by a physician or healthcare professional: 
 

Heart Attack   Bypass surgery  Sickle-Cell Anemia 

Heart Palpitations  Arrhythmia   Chest pain 

Shortness of breath  Stroke    Anemia 

Heart murmur   Heart rhythm abnormalities  Diabetes 

High blood pressure  Kidney/Liver disease   Obesity 

Blood clotting disorders (hemophilia)    High Cholesterol 
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Please mark any of the following conditions that your immediate family (parents, brothers, 
sisters, or children) has been diagnosed with or treated for by a physician or healthcare 
professional: 
 

Heart Attack   Bypass surgery  Chest pains 

Shortness of breath  Stroke    Heart rhythm abnormalities 

High blood pressure  Kidney/Liver disease  Diabetes 

High Cholesterol 
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General Practice Physical Activity Scale
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Risk Perception Survey – Developing Diabetes 

 

This survey will provide important information about how people feel about the risk of 
getting a chronic disease, like diabetes. There is no right or wrong answer. We are interested in 
your opinions and attitudes. Please answer each question as best as you can. 
 
General Attitudes 

For each item, please circle the number below the response that BEST DESCRIBES YOUR 
OPINION. 

 Strongly 

Agree 
Agree Disagree Strongly 

disagree 

1.  I feel that I have little 
control over risks to my 
health. 

1 2 3 4 

2.  If I am going to get 
diabetes, there is not 
much I can do about it. 

1 2 3 4 

3.  I think that my personal 
efforts will help control 
my risks of getting 
diabetes. 

1 2 3 4 

4.  People who make a good 
effort to control the risks 
of getting diabetes are 
much less likely to get 
diabetes. 

1 2 3 4 

5.  I worry about getting diabetes. 1 2 3 4 

 
6.  Compared to other people of 

my same age and sex 
(gender), I am less likely 
than they are to get 
diabetes. 

 
1 

 
2 

 
3 

 
4 

7.  Compared to other people of 
my same age and sex 
(gender), I am less likely 
than they are to get a 
serious disease. 

1 2 3 4 

8. Worrying about getting 
diabetes is very 
upsetting. 

1 2 3 4 



 

 

Your Attitudes about Health Risks 

Below is a list of health problems and diseases. For each one, please circle the number 
below the words to tell us if you think your own personal health is at "almost no risk," 
"slight risk," "moderate risk" or "high risk" from these problems. 

 

 

 
  Almost 

No Risk 
Slight 
Risk 

Moderate 
Risk 

High 
Risk 

Have(or had) this 
disease: 
Myself/Family 
member 

9. Arthritis 1 2 3 4    

10. Heart Disease 1 2 3 4    

11. Cancer 1 2 3 4    

12. High blood 
pressure 

1 2 3 4    

13. Hearing loss 1 2 3 4    

14. Asthma 1 2 3 4    

15. Diabetes 1 2 3 4    

16. Ost
eop
oro

1 2 3 4    

17. Stroke 1 2 3 4    

18. Blindness 1 2 3 4    

19. Foot amputation 1 2 3 4    

20. Infections 
needing 
treatment by 

1 2 3 4    

21. Impotence (only 
in men) 

1 2 3 4    

22. Kidney failure 1 2 3 4    

23. AIDS 1 2 3 4    

If you, or a family member, already have the disease (or had the 

disease in the past), please also check ( √√√√    ) the appropriate line on 
the right. 
 



 

 

Environmental Health Risks 

Below is a list of possible hazards or dangerous conditions in the environment around most 
of us. 

 
For each one, please circle the number below the words to tell us if your own personal 

health is at "almost no risk," "slight risk," "moderate risk" or "high risk" from each of the 
following hazards or conditions. 

 
 
 Almost 

No 

Risk 

Slight 

Risk 
Modera

te 

Risk 

High 

Risk 

24.  Medical X-rays 
(radiation) 

1 2 3 4 

 
25.  Violent crime 

 
1 

 
2 

 
3 

 
4 

 
26.  Extreme weather 

(hot or cold) 

 
1 

 
2 

 
3 

 
4 

27.  Driving/riding 
in an 
automobile 

1 2 3 4 

28.  "Street" drugs (illegal 
drugs) 

1 2 3 4 

 
29.  Air pollution 

 
1 

 
2 

 
3 

 
4 

 
30.  Pesticides 

 
1 

 
2 

 
3 

 
4 

 
31.  Household chemicals 

 
1 

 
2 

 
3 

 
4 

 
32.  Cigarette smoke from 

people smoking around 
you 

 
1 

 
2 

 
3 

 
4 



 

 

Risks of Getting Diabetes for People in the General Public 

We would like you to think about people in the general public and NOT about your own 
personal risk of getting diabetes. 

 
Circle the number below the words that best describe your opinion about whether each item 
listed below increases (or raises) the risk of someone getting diabetes, has no effect on the risk, 
or decreases (or lowers) the risk of someone getting diabetes. 
 Increases 

the risk 
Has NO 

effect on 

risk 

Decreases 

the risk 
Don’t 

Know 

33. Being Asian American 1 2 3 0 

 
34. 

 
Being Caucasian (White) 

 
1 

 
2 

 
3 

 
0 

 
35. 

 
Eating a healthy diet 

 
1 

 
2 

 
3 

 
0 

 
36. 

 
Being Black or 
African- American 

 
1 

 
2 

 
3 

 
0 

37. Being Hispanic 1 2 3 0 

 
38. 

 
Having had diabetes 
during pregnancy 

 
1 

 
2 

 
3 

 
0 

39. Having a blood relative 
with diabetes 

1 2 3 0 

40. Being 65 years of 
age or older 

1 2 3 0 

 
41. 

 
Exercising regularly 

 
1 

 
2 

 
3 

 
0 

 
42. 

 
Being American Indian 

 
1 

 
2 

 
3 

 
0 

 
43. 

 
Controlling weight gain 

 
1 

 
2 

 
3 

 
0 

      
 



 

 

Diabetes Risk Calculator (DRC) 

 
Participants will complete the Diabetes Risk Calculator (DRC) questionnaire as an online 
questionnaire. The DRC asks the participant a series of questions starting with their age and sex, 
followed by questions about their waist circumference, family history of diabetes, blood pressure 
values, exercise habits, and if the individual is female, if they have had gestational diabetes.  
 
The diagram below provides an example of the DRC with the calculated risk values found within 
the ovals. Each oval represents the current (and 5-year) risk of undiagnosed prediabetes and 
diabetes. Each oval is further categorized as high risk for prediabetes/diabetes, prediabetes, or 
low risk for either by the type of line creating the oval.  
 
The bold, dark oval represents high risk of diabetes or pre-diabetes if the probability of 
undiagnosed diabetes is greater than 8%. Individuals that fall within this category will be 
counseled to seek follow-up from their physicians. 
 
The thin, dark oval represents high risk of pre-diabetes if the risk of pre-diabetes is greater than 
29% and the risk of undiagnosed diabetes is greater than 2.5%. Individuals that fall within this 
category will be counseled to seek follow-up from their physicians. 
 
The dashed oval represents the low risk if the risk of pre-diabetes is less than 29% and the risk of 
undiagnosed diabetes is less than 1%. Individuals within this category will be counseled that they 
should follow-up with their physician as usual. 



 

 

 
Perceived Risk of Diabetes – Visual Analog Scale (PRD-VAS) 

 
Participants will use their mouse on the computer to select a location along the continuum as to 
their current perceived risk of developing diabetes.  
 
Rate your risk of developing type II diabetes 

  

None Absolute 
Certainty 

Low High Moderate 



 

 

Participant Data Sheet 

 
Student ID Number – A_______________________ 
Once completed, please enter these measurements on the next screen at your computer station 
during survey as instructed.  
 

 

 

 

 
 

Waist Circumference 
(centimeters) 

 

Hip Circumference (centimeters)  

 

Height (inches)  

Weight (pounds)  

  
As you leave the room, deposit this paper into the box titled RETURN HERE 

  

Blood Pressure 

Systole  

Diastole  



 

 

Lifestyle Questionnaire 

 
Over the past year -   

Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

I made conscious food choices to improve my diet.  1  2  3  4     
I chose to be active to improve my health.    1  2  3  4     
I lost weight.       1  2  3  4     
 
In the coming year –  

Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

I will make food choices to improve my diet.   1  2  3  4     
I will increase my activity level.    1  2  3  4     
I will lose weight.      1  2  3  4     
 
Regular exercise and diet can prevent diabetes from developing.  
 

Very 
likely 

Likely Slightly 
Likely 

Slightly 
Unlikely  

Unlikely Not 
likely 
at all 

 1  2   3  4   5  6 
 
In the coming year, what is the likelihood that you will change your lifestyle  
to adopt a healthier diet and increase physical activity? 

 
 

 
 

 
1  2   3  4   5  6 

Very 
likely 

Likely Slightly 
Likely 

Slightly 
Unlikely  

Unlikely Not 
likely 
at all 



 

 

Appendix D 

 

Materials Related to the Discussion of Participant’s Data and Results 

1. Information Sheet Provided to Participants  

2. Script for Discussion of Results with Participants 

 

 

  



 

 

Information Sheet Provided to Participants  

 

Anthropometric Measures  

Measurement Your Results Measurement Your Results 

Height (inches)  Weight (lbs.)  

    

BMI  Body fat %  

    

Family History  

 

Criteria for Prediabetes and Metabolic Syndrome 

Prediabetes 
Your 

values 
Metabolic Syndrome 

Your 

Values 

IFG between 5.6-6.9 
mmol/L 

 
Abdominal obesity (male waist 
>40 cm; female waist >35 cm) 

 

HbA1c between 5.7%-
6.4% 

 
Triglycerides ≥150 mg/dL or on 
triglyceride lowering prescription 

 

  
HDL cholesterol (male <40; 
female <50 mg/dL) or on HDL 
improvement prescription 

 

  
Blood pressure ≥130/≥85 mmHG 
on blood pressure prescription 

 

  
Fasting glucose ≥100mg/dL or on 
glucose lowering prescription 

 

 

Please contact a resource below for further guidance if recommended or if you have 

further questions: 

• Your Primary Care Physician 

 

• University Health Center - Texas A&M University – Corpus Christi 

6300 Ocean Drive, Corpus Christi, TX 78412 
Appointments can be made at 361-825-2601 
 

• University Counseling Center - Texas A&M University – Corpus Christi 

6300 Ocean Drive, Corpus Christi, TX 78412 
Appointments made in person 



 

 

Script for Discussion of Results with Participants 

 

• Individuals will be categorized as low, moderate, or high risk. 

 

• Low risk individuals will have values in the normal ranges for all components listed 

above for diabetes, prediabetes, and metabolic syndrome. These individuals will be 

instructed to make appointments with their primary care doctor or the University Health 

Center as needed or according to physician recommendations. 

 

• Moderate risk individuals will have the values of concern highlighted in red and bolded 

to signify that their result places them at an elevated risk for developing diabetes. 

Participants in this category will not meet the criteria for diabetes, prediabetes, or 

metabolic syndrome but might have an elevated blood marker, anthropometric measures, 

or family history signifying an increased risk of developing diabetes. These individuals 

will be instructed to make appointments with their primary care doctor or the University 

Health Center to received medical advice within 6-12 months. 

 

• High risk individuals will have the values of concern highlighted in red and bolded to 

signify that their result places them at an elevated risk for developing diabetes. 

Participants in this category will either meet the criteria for diabetes, prediabetes, or 

metabolic syndrome or have elevated blood markers, anthropometric measures, or family 

history signifying an increased risk of developing diabetes or the presence of any of the 

aforementioned disorders. These individuals will be instructed to make appointments 

with their primary care doctor or the University Health Center to receive medical advice 

within 72 hours. Participants who are found to be at high risk will also have an allied 

health care provider present when the results are presented to answer any specific health 

questions the participant may have, as well as emphasize the need for urgent follow-up 

care. 

 

• The tester will complete the following: 

o State - All the categories listed are potential risk factors for developing diabetes. 

Not each factor is equal to predicting diabetes development. Elevated numbers 

within any group or presence of disease criteria contribute to a higher risk of 

developing diabetes.  

o Then, all participants will have their blood values stated and categorized as within 

the normal range, or elevated.  

 

o Finally, the participants will receive instructions according to the low, moderate, or high risk 
categories listed above.  


