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Metabolic syndrome is a constellation of risk factors, including abdominal obesity, 

hypertriglyceridemia, low HDL cholesterol, high blood pressure, and high fasting 

glucose, that commonly cluster together and can result in cardiovascular disease. The 

prevalence of metabolic syndrome and the components that comprise the syndrome 

vary by age and by racial/ethnic group. In addition, previous research has indicated that 

the risk factors contributing to metabolic syndrome may be exacerbated by exposure to 

perceived stress. This study utilized data from the 2002, 2004, and 2006 Health and 

Retirement Study (HRS) and National Health and Nutrition Examination Survey 

(NHANES) data sets. It was hypothesized that depression and anxiety (conceptualized 

as stress in this study) increase the risk of presenting with metabolic syndrome while 

social support decreases the risk of metabolic syndrome. While results of cross-

sectional analysis do not indicate a significant relationship between depression and 

metabolic syndrome (t = -.84, ns), longitudinal analysis does indicate a significant 

relationship between depression and metabolic syndrome over time (t = -5.20, p <.001). 

However, anxiety is not significantly related to metabolic syndrome when the 

relationship is examined through cross-sectional analysis (t = -1.51, ns) and longitudinal 

analysis (χ² = 13.83, ns). Similarly, social support is not significantly related to metabolic 

syndrome when examined in cross-sectional (χ² = .63, ns) and longitudinal (t = 1.53, ns) 

analysis. Although level of stress is not significantly related to metabolic syndrome as a 

whole, there is a significant relationship between stress and both triglyceride level (t = -

2.94, p = .003) and blood glucose level (t = -3.26, p = .001).  
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CHAPTER I 

INTRODUCTION 

 
 Metabolic syndrome is a constellation of risk factors that commonly cluster together and 

can result in cardiovascular disease. Individuals with metabolic syndrome also appear to be 

susceptible to other medical conditions including fatty liver, cholesterol gallstones, asthma, 

sleep disturbances, polycystic ovary syndrome, and some types of cancer (Grundy, Brewer, 

Cleeman, Smith, & Lenfant, 2004). The syndrome was first described by Reavan (1988) who 

named the constellation syndrome X. The cluster of risk factors has also been known as “the 

insulin resistance syndrome” and “the deadly quartet” (Eckel, Grundy, & Zimmet, 2005). In 

more recent years “metabolic syndrome” is the term most commonly used in order to avoid the 

implication that insulin resistance is the central cause of the associated risk factors (Grundy et 

al., 2004). However, no standard definition for metabolic syndrome has been established.  

 The clinical definition of metabolic syndrome has varied over time and by authoring 

agency. However, the three most commonly used definitions include aspects related to 

obesity, diabetes and cardiovascular disease. While there are two types of diabetes, no 

definition of metabolic syndrome differentiates between Type I or Type II diabetes. Most 

research appears to focus only on Type II diabetes; for this reason, all discussions of diabetes 

in this paper will refer to Type II diabetes.  

 In 1998, the World Health Organization (WHO) proposed a definition of metabolic 

syndrome that included specific criteria. According to this WHO definition, an individual must 

be diagnosed with diabetes, impaired glucose tolerance, impaired fasting glucose or insulin 

resistance, as well as two or more of the following: high blood pressure (≥160/90 mmHg), 

hyperlipidemia (triglyceride concentration ≥150 mg/dL and or high-density lipid (HDL) 
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cholesterol <35 mg/dL in men and <39 mg/dL in women), central obesity (waist-to-hip ratio 

>0.90 in men or >0.85 in women and/or body mass index (BMI) >30 kg/m²), or 

microalbuminuria (urinary albumin excretion rate ≥20 µg/min or an albuine-to-creatinine ratio 

≥20 mg/g) (Ford & Giles, 2003). More recently, in 2002, the Third Report of the National 

Cholesterol Education Expert Panel on Detection, Evaluation, and Treatment of High Blood 

Cholesterol in Adults (Adult Treatment Panel III [ATP III]) has established a similar, but not 

identical, definition. According to this ATP III definition, an individual can be classified as 

having metabolic syndrome if three or more of the following criteria are met: abdominal obesity 

(waist circumference >102 cm in men and >88 cm in women), hypertriglyceridemia (triglyceride 

concentration ≥50 mg/dL), low HDL cholesterol (<40 mg/dL in men and <50 mg/dL in women), 

high blood pressure (≥130/85 mg Hg), or high fasting glucose (≥110 mg/dL) (Ford & Giles, 

2003). Other risk factors included in this definition, but not with specific criteria, are a 

proinflammatory state (elevated C-reactive protein (CRP) and a prothrombotic state (increased 

plasma plasminogen activator inhibitor (PAI)-1 and fibrinogen). In addition, in the ATP III 

definition of metabolic syndrome, other non-metabolic factors such as physical inactivity, 

advanced age, diet, cigarette smoking, and family history of premature coronary heart disease 

are considered risk factors for metabolic syndrome but are not specifically defined (Grundy, et 

al., 2004). 

 Yet a third definition of the metabolic syndrome was released by the International 

Diabetes Federation (IDF) in 2005 (Wyne, 2005). While similar to the above WHO and ATP-III 

definitions, the IDF criteria was developed to stress the role played by insulin resistance and 

central obesity in the development of the metabolic syndrome. In addition, the IDF definition is 

the only definition that contains ethnic-specific criteria for waist circumference measurement. 
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According to the IDF definition of the metabolic syndrome, an individual can be considered to 

have metabolic syndrome if he/she has central obesity (waist circumference >94 cm for 

European men and >80 cm for European women, with ethnicity-specific values for other 

groups) plus two of the following factors: increased triglyceride level (> 150 mg/dL or 

undergoing specific treatment for increased triglycerides), reduced HDL cholesterol (< 40 

mg/dL in men and <50 mg/dL in women or undergoing specific treatment for reduced HDL 

cholesterol), hypertension (systolic blood pressure >130 mm Hg or diastolic blood pressure > 

85 mm Hg or undergoing treatment for previously diagnosed hypertension), or increased 

fasting plasma glucose (> 100 mg/dL or previously diagnosed type 2 diabetes). Ethnic-specific 

values for waist circumference have been established for the following groups: European 

(males: ≥ 94 cm, females: ≥ 80 cm), South Asian (based on a Chinese, Malay and Asian-

Indian population: males: ≥ 90 cm, females: ≥ 80 cm), and Japanese (males: ≥ 95 cm, females: 

≥ 90 cm). For ethnic South and Central American groups, the IDF has suggested that South 

Asian recommendations be applied until more specific data are available. The IDF has 

recommended also that European data be used for Sub-Saharan African, and Eastern 

Mediterranean and Arab populations until more specific data are available. The IDF has 

additionally recognized that in the United States the ATP III values for waist circumference 

(males ≥ 102 cm, females ≥ 88) are likely to continue to be used for clinical purposes.  

Prevalence and Ethnicity Distribution of Metabolic Syndrome 

  Previous research of the prevalence of the metabolic syndrome in the United States 

has indicated that prevalence varies according to the definition of metabolic syndrome and 

among various ethnic groups. Ford and Giles (2003) analyzed data from the Third National 

Health and Nutrition Examination Study (NHANES III), a cross-sectional health examination 
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study of a nationally representative sample of the United States population that was carried out 

from 1988 to 1994. Using the ATP III definition, the age-adjusted prevalence among 8,608 

participants was 23.9%, and using the WHO definition, this age-adjusted prevalence was 

25.1%. Among all the participants in the study, 86.2% of those who met either of the two 

diagnostic criteria were considered to have metabolic syndrome under both definitions (i.e., 

diagnostic overlap). Because of slight differences in the two definitions, using the ATP III 

criteria, 6.2% were considered to have metabolic syndrome; however, when the WHO criteria 

is applied, these same individuals are not considered to have metabolic syndrome. 

Conversely, using WHO criteria 7.6% were classified as having metabolic syndrome while 

these same individuals were not considered to have metabolic syndrome when ATP III criteria 

is used. Of those individuals who were classified as having metabolic syndrome under the ATP 

definition but not under the WHO definition, 89.0% did not have hyperglycemia and were not 

insulin resistant but did meet at least two of the WHO criteria. On the other hand, of those who 

had metabolic syndrome under the WHO definition but not under the ATP III definition, 82.4% 

had two of the ATP III criteria.  

  Perhaps more significantly, notable differences were observed for some ethnic groups 

(Ford & Giles, 2003). For Caucasian groups, the WHO prevalence estimates were similar to 

the ATP III estimates, however, WHO estimates were higher than ATP III estimates for other 

ethnic groups. African American men presented with the largest difference: using ATP III 

criteria, 16.5% were considered to have metabolic syndrome, while under WHO criteria, almost 

25% (24.9%) were considered to have metabolic syndrome.  

 Diabetes appears to play a strong role in the development of metabolic syndrome. It is 

estimated that 68.6% of the total population of diabetics have metabolic syndrome (Lin & Pi-
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Sunyer, 2007). Of this total, prevalence among Caucasians is 69.9%, among African 

Americans 64.8%, and among Mexican Americans 62.4%. The prevalence of metabolic 

syndrome in nondiabetics is much lower; among Mexican Americans, prevalence is 29.5%, 

among Caucasians 24%, and among African Americans 16.5%. These prevalence rates 

suggest the strong role played by the presence of diabetes in the development of metabolic 

syndrome. 

 Gender and age also appear to influence the prevalence of metabolic syndrome. Ford, 

Giles, and Dietz (2002) found that prevalence increases as individuals grow older, but then 

appears to decrease slightly at approximately age 70 and older. The researchers do not 

speculate on possible causes for the small decline in metabolic syndrome that occurs in older 

adults, but it is possible that some individuals with metabolic syndrome die of cardiovascular 

disease prior to age 70. In addition, while age-adjusted prevalence was similar for men and 

women in the total population, prevalence was higher in women than in men among both 

African Americans and Mexican Americans. 

Insulin Resistance in Metabolic Syndrome 

  Insulin resistance occurs when body cells are unable to utilize the insulin that is 

produced by the pancreas and results in increased glucose, triglycerides and fatty acids in the 

blood. While the presence of fatty acids in the blood can stimulate the secretion of insulin, 

prolonged excessive concentration of fatty acids causes a decrease in insulin secretion (Eckel 

et al., 2005). While insulin resistance can exist at any level of body fat content, resistance 

tends to increase as body fat percentage increases (Grundy et al., 2004). In addition, insulin 

resistance appears to provide a modest contribution to the associated development of 

hypertension in metabolic syndrome (Eckel et al., 2005). 
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Obesity and Abnormal Body Fat Distribution in Metabolic Syndrome 

  While there are multiple risk factors for metabolic syndrome, obesity appears to be a 

key factor and is considered by some researchers to be the “predominant driving force behind” 

(Grundy, 2007) metabolic syndrome. Abdominal obesity specifically appears to play a role in 

metabolic syndrome as excess adipose tissue contributes to an increase in the presence of 

fatty acids and a resulting increase in triglycerides. 

 Obesity may also cause an increase of blood pressure, as there is excess leptin, a 

hormone that triggers increased sympathetic activity of the cardiovascular system. Leptin 

resistance also appears to be stimulated by the increased presence of glucosteroids and is 

strongly associated with obesity because of impaired signals of hunger satiety (Björntorp, 

Holm, & Rosmond, 2000).  

Cardiovascular Components of Metabolic Syndrome 

 It is difficult to separate cardiovascular components of metabolic syndrome from the 

insulin resistance and obesity components; this is a result of the complicated interrelationship 

between these component metabolic syndrome factors. Even though difficult to parcel out, it is 

important to note the multiple cardiovascular factors that play a role in the diagnosis of 

metabolic syndrome. While some research has indicated that there is not a strong relationship 

between elevated blood pressure and metabolic syndrome (Meigs, 2000), other studies have 

suggested that there is a strong association between obesity and hypertension (Grundy et al., 

2004). In addition, Wyne (2005) has noted that insulin can stimulate the production of 

angiotensin II, a hormone that increases blood pressure. This suggests that hypertension may 

act as a “surrogate marker for hyperinsulinemia” (Wyne, 2005) in individuals who are at risk of 

developing diabetes or metabolic syndrome. 
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 Dyslipidemia is another cardiovascular component that is important in all of the 

definitions of metabolic syndrome. Elevated triglycerides and the associated decreased HDL 

levels can contribute to the development of atherosclerosis (Wyne, 2005). Increased 

concentration of insulin in the blood may also contribute to the increased level of triglycerides 

present in individuals with metabolic syndrome (Grundy et al., 2004). Other research has 

indicated that individuals with metabolic syndrome frequently present with increased heart rate 

(Pannier, Thomas, Eschwege, Bean, Benetos, Leocmach, et al., 2006), yet another possible 

contributor to cardiovascular disease when present with other cardiovascular risk factors. 

 A proinflammatory state and a prothrombotic state are also frequently associated with 

metabolic syndrome (Grundy et al., 2004). A proinflammatory state refers to an elevated level 

(> 3mg/L) (Wyne, 2005) of C-reactive protein (CRP) and is considered a risk factor for 

cardiovascular disease. A proinflammatory state may also be linked to the presence of obesity 

because excess adipose tissue releases inflammatory cytokines that may in turn produce 

increased levels of CRP. A prothrombotic state occurs when there are elevated levels of 

plasma plasminogen activator inhibitor and fibrogen (Grundy et al., 2004), both of which 

produce increased clotting in the blood and are related to cardiovascular diseases. Because 

levels of fibrogen increase in response to increased release of cytokinines, it is possible that 

the inflammatory and prothrombotic states are interrelated. 

Allostasis and Allostatic Load 

 Allostasis is defined as a dynamic process in which an organism is able to achieve 

stability through adaptation (McEwen & Wingfield, 2003). That is, as the environment around 

an organism changes, the organism, in this case the human body, achieves a stability of 

physiological systems by adapting to both predictable and unpredictable changes, such as 
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social interactions, disease, and weather, in the surrounding environment. During allostasis, 

various neural, neuroendocrine, and neuroendocrine-immune systems are activated to allow 

the body to adapt (McEwen, 1998). If these systems are not activated too frequently and are 

able to be activated and deactivated properly, the body is able to cope efficiently with the 

various adaptational challenges that confront it. However, there may be occasions when the 

allostatic systems are either activated too frequently or do not perform correctly; this condition 

has been described by McEwen as “allostatic load” or the “price of adaptation” (McEwen, 

1998). This can result in a gradual decline in the body’s ability to maintain its various systems 

within the normal ranges at both rest and when responding to environmental challenges 

(Karlamangla, Singer, McEwen, Rowe, & Seeman, 2002). In terms of physiological 

presentation, allostatic load has been operationalized (Seeman, McEwen, Row, & Singer, 

2001) as a collection of ten components which assess the functioning of multiple systems 

including metabolic processes, the sympathetic nervous system, and the cardiovascular 

system.  Of these ten components, four have been found to also be main components utilized 

to determine the presence or absence of metabolic syndrome. These four components are: 

systolic and diastolic blood pressure, HDL level, and abdominal obesity.  The presence of 

hypertension, abdominal obesity, and decreased HDL level can therefore indicate that an 

individual is experiencing allostatic load. 

 There are two different types of allostatic load. Type 1 allostatic overload occurs when 

energy demand exceeds energy supply (McEwen & Wingfield, 2003), including energy stored 

within various body systems. For example, when an individual is confronted with a decrease in 

food availability but must continue to perform his/her usual activities, Type 1 allostatic overload 

results. In comparison to Type 1 allostatic overload, when energy demands are not exceeded 
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yet the body continues to ingest or store as much or more energy than it needs, Type 2 

allostatic overload results. This type of overload may be seen when an individual consumes a 

diet rich in fats, increases food consumption as a way of coping with stress, or has metabolic 

imbalances that predispose the individual to fat deposition in body tissues (McEwen & 

Wingfield, 2003). Events which are perceived to be stressful and which induce behavioral 

and/or physiological reactions can also contribute to allostatic overload. Individuals who are 

more reactive to aversive changes in the environment will tend to have less stability of the 

adaptive systems while individuals who have better psychological coping skills or buffers will 

tend to have less reactivity and increased stability of the adaptive systems (McEwen, 1998). 

Model of Mechanism of Allostatic Control 

 While the activation of the various systems associated with allostasis has a protective 

function in the short term, over longer time periods as in a sustained allostatic state, prolonged 

activation of neural, neuroendocrine, and neuroendocrine-immune systems can have 

damaging effects. For example, in times when increased energy is needed in order for the 

body to react to a perceived stressor in the environment, proteins and lipids are converted to 

more easily-utilized carbohydrates by glucocorticosteroids. (Glucocorticosteroids are 

hormones that promote the conversion of proteins and lipids to carbohydrates which are more 

easily broken down to supply energy to muscles and allow the body to initiate a behavioral 

response such as running.) By this same mechanism, glucocorticosteroids also enable the 

body to replenish energy reserves after the period of running has been completed. In addition, 

glucocorticosteroids act on structures within the brain to promote food-seeking behavior. In this 

way, glucocorticosteroids regulate behaviors that influence energy expenditure and intake 

(McEwen & Wingfield, 2003). However, in a situation where there is inactivity and a lack of 
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energy expenditure, such as when there is a perceived stress that does not require a 

behavioral response, chronically elevated glucocorticosteroid levels can reduce the normal 

action of insulin to facilitate glucose uptake. As a result, both insulin levels and glucose levels 

in the blood rise, and in combination with the increased level of glucosteroid levels, foster the 

development of atherosclerotic plaques in coronary arteries as well as the depositing of body 

fat in tissues (McEwen & Wingfield, 2003). Thus, the presence of increased blood glucose 

level, increased triglycerides in the blood, and obesity can indicate not only metabolic 

syndrome but also serve as an indication that an individual is experiencing allostatic load in 

response to inability to adapt to the environment or prolonged exposure to an environment 

perceived to be stressful.  

 Glucocorticosteroids also work in conjunction with the nervous system to influence an 

individual’s reactions to various situations. According to McEwen & Wingfield (2003), the 

nervous system acts to determine how “stressful” a particular situation is to the individual and 

then determines what the behavioral and physiological reactions to the situation will be. Within 

the brain, strong emotional responses to the stressful situation can result in the formation of 

memories. Glucocorticosteroids can act through intracellular receptors to assist in the 

establishment of long-lasting memories of situations and the individual’s responses. While this 

can be an adaptive function at times, it can also be maladaptive when there is repeated stress 

over days or when, as a result of allostatic load, glucocorticosteroid levels remain high for an 

extended period. In this case, the result can be atrophy of neurons in the hippocampus with 

resulting shrinkage of the hippocampus. Impaired function of the hippocampus can result in 

decreased accuracy of contextual memory. Impaired contextual memory has been 
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hypothesized to cause the individual to perceive as stressful situations that might ordinarily be 

non-stressful if contextual memory was intact (McEwen, 1998). 

Cortisol and Stress Hormones 

 It has been hypothesized that increased activity of the hypothalamic-pituitary-adrenal 

(HPA) axis in response to perceived stressors in the environment is associated with increased 

production of glucocorticosteroids, specifically cortisol (Björntorp, et al., 2000; Pasquali, 

Vicennati, Cacciari, & Pagotto, 2006). The HPA axis is made up of feedback interactions 

between the hypothalamus, the pituitary gland, and the adrenal gland. As part of the 

neuroendocrine system, the HPA acts to control reactions to environmental stressors.  

 The hypothalamic region functions to process incoming signals that are transmitted 

through the endocrine and/or autonomic nervous system. The hypothalamic region influences 

a variety of mechanisms, such as temperature regulation and changes in energy balance, to 

ensure that homeostasis is maintained. However, there are frequently threats to an organism’s 

homeostasis. Such threats include external threats such as toxins, infections, and physical 

trauma (Björntorp, et al., 2000), as well as perceived threats, often called “stress” in research 

literature. The hypothalamus is activated when a stressor is perceived and both the 

sympathetic nervous system and the HPA axis are activated. 

 The sympathetic nervous system (SNS) is part of the autonomic nervous system and 

functions without conscious control of the organism. The SNS regulates stress response 

commonly known as the “fight or flight response.” During this response adrenaline and 

noradrenalin are released and primarily activate the cardiovascular system.  

 Research suggests that individuals who are unable to cope effectively with long-term 

adverse stressors are likely to also present with increased HPA axis activity in conjunction with 
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increased sympathetic nervous system activity (Pasquali, et al., 2006). Specifically, chronic 

sympathetic nervous system activation has been linked to the development of hypertension 

while chronic activation of the HPA axis has been shown to have an effect on the endocrine 

and metabolic systems (Björntorp et al., 2000).   

  When the HPA axis is activated, glucocorticosteroid hormones, specifically, cortisol are 

released into the blood. The elevated level of free cortisol in turn results in increased fat 

deposition especially in the central/abdominal region of the body. In addition, an extended 

increase in HPA axis activity is associated with insulin resistance. Because of the strong 

association between abdominal obesity, abnormalities in HPA axis activity, and insulin 

resistance (Pasquali et al., 2006), abdominal obesity and measures of insulin resistance are 

frequently used as indicators that there is an alteration in HPA axis activity over time and that 

there is a risk for the development of metabolic syndrome. 

 Because individuals react not only to physical stressors, but also to perceived stressors, 

psychosocial factors can play a role in hypothalamic arousal and activation of the HPA axis. 

The way that individuals interpret perceived stressors influences their reactions to stress. For 

example, when faced with persistent stressors, individuals may react with either helplessness 

or hypervigilance, reactions that are strongly associated with feelings of anxiety. In addition, 

neurochemical changes that occur in the brain can result in cognitive impairment or depression 

(McEwen, 1998). 

Depression and Anxiety 

 Research has indicated that psychological conditions such as depression and anxiety 

have a negative impact on physical health and can play a contributing role in the development 

or exacerbation of physical illnesses (Balon, 2006). This concept is not new; Weitz (1983), 
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writes that the relationship between the mind and body and disease have been noted “in the 

writings of philosophers and physicians dating back to antiquity.” More recently, almost three 

decades ago, insurance companies noticed a correlation between psychological distress and 

health insurance claims. That is, those individuals who experienced greater subjective stress 

accounted for a larger percentage of claims. In response, some large firms implemented 

programs to decrease employees’ psychological distress in an attempt to decrease insurance 

costs (Pelletier & Frecknall, 1989). More recently, Glannon (2003) has indicated that 

psychological conditions such as depression and anxiety have an effect on both neurological 

and endocrine systems of the body.  

 Other research has indicated that stress can reduce the activity of the immune system, 

and furthermore, that coping mechanisms can influence the magnitude of this effect (Myers 

and Benson, 1992). Furthermore, in a review of research spanning a decade, Pelletier (1992) 

found that psychological factors appear to be significant in both health and chronic disorders. 

In addition, Pelletier indicates that psychologically-based interventions can be as effective as 

medically-based treatments. Regarding specific illnesses, Weitz (1983) found a correlation 

between negative psychological states and the development and progression of cancer.  

 Depression is a mood disorder characterized by a number of symptoms. The essential 

feature of a depressive disorder is “either depressed mood or the loss of interest or pleasure in 

nearly all activities” (Diagnostic and statistical manual of mental disorders (4th ed., text 

revision), 2000, p. 369 (DSM-IV-TR)). In addition, the depressed individual must experience at 

least four of the following symptoms: changes in appetite or weight, changes in sleep, changes 

in psychomotor activity, decreased energy, difficulty thinking, concentrating, or making 

decisions, feelings of worthlessness or guilt, or recurrent thoughts of death or suicidal ideation, 
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plans, or attempts (DSM-IV-TR, 2000). The individual’s perception of external challenges may 

play a role in depression. An individual who perceives environmental challenges as stressors 

may be likely to experience a sense of worthlessness or guilt or may experience impaired 

ability to concentrate or make decisions when faced with stressors. An individual faced with 

seemingly unmanageable stressors also may attempt to cope through overeating, making poor 

nutritional choices, or decreasing physical activity. 

 Anxiety encompasses fear, apprehension, or worry (DSM-IV-TR, 2000) and anxiety is a 

central feature in a number of psychological disorders. Individuals may experience anxiety 

when confronting environmental threats or challenges. In some instances, the demand may be 

related to a performance requirement such as at a work place or in the home. In other cases, 

anxiety may be a factor for the individual concerned with aspects of living, such as finances, 

housing, or food supply. Frequently, the focus of the anxiety can shift as environmental factors 

change. Anxiety may also be associated with some somatic symptoms as well as with 

symptoms of depression. In both depression and anxiety, perception plays a key role as 

symptoms are likely related to the perception of environmental demands as threats or 

stressors rather than as positive challenges. 

 Research by Räikkönen, Matthews, and Kuller (2007) indicated that the psychosocial 

factors of severe depressive symptoms or very stressful life events increased the risk of 

developing metabolic syndrome in women. Other studies focusing on metabolic syndrome 

have found that females, but not males, with a history of depression (Kinder, Carnethon, 

Palaniappan, King, & Fortmann, 2004) or social anxiety (Landen, Baghaei, Rosmond, Holm, 

Björnthorp, & Eriksson, 2004) are at greater risk of developing metabolic syndrome. These 

studies focused on young or middle-aged women and did not include older females or males of 
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any age in the analyses. In a study of a population comprised of males and females, Herva, et 

al. (2006), found no association between metabolic syndrome and depression.  However, 

these findings are contradicted by those of Heiskanen et al. (2006) who found that there is a 

high incidence of metabolic syndrome present among individuals with a history of depression.  

It is important to note that much of the research has been cross-sectional in nature; little work 

has been to examine if and how the relationship between depression and metabolic syndrome 

may change over time. This current study was conducted to address the lack of longitudinal 

analysis of the relationship between metabolic syndrome and not only depression, but also 

anxiety and emotional support. 

 Regarding the relationship between anxiety and metabolic syndrome, earlier research 

has yield mixed results.  Some work has indicated that anxiety is significantly related to 

metabolic syndrome (Vogelzangs et al., 2007).  However, Herva, et al. (2006) did not find that 

there is a significant relationship between anxiety and metabolic syndrome.  As in the case of 

analysis of depression and metabolic syndrome, there is a lack of research examining the 

longitudinal relationship between anxiety and metabolic syndrome.  

Perceived Stress: Effects on Metabolic Syndrome 

 Lundberg (2006) has indicated that perceived stress has a negative affect on multiple 

body systems including the cardiovascular and immune systems. Lazarus and Folkman (1984) 

defined stress as a discrepancy between what an individual perceives to be demands in the 

environment and that individual’s perceived resources available to cope with the demands. If 

depression and anxiety are hypothesized to be either the result of an individual’s perception of 

chronic stress or a personality trait that predisposes an individual to perceive challenges in the 
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environment as stressors, it can be hypothesized that depression and anxiety would have a 

significant effect on the individual’s health.  

 Perceived stress initiates a series of processes that influence multiple systems via 

numerous feedback mechanisms. For the purpose of the current study, only the HPA axis and 

sympathetic nervous system will be considered. As indicated previously, when a stressor is 

perceived, the HPA axis is activated resulting in the release of cortisol. Simultaneously, the 

sympathetic nervous system acts to increase heart rate and blood pressure, to activate some 

immune functions, and to stimulate the release of energy into the blood (Lundberg, 2006). In 

an acute stress situation, these responses have a protective effect. However, when chronic 

stress exists, these same responses have a deleterious effect on body systems.  

 The type of stress perceived also has an influence on whether the physiological 

reactions to stress are beneficial or not. In industrialized society, most stressors are 

psychosocial rather than physical demands. Without the initiation of physical activity, such as 

running, in response to a demand, the increased activity of the sympathetic nervous system 

can put a significant burden on the cardiovascular system and may contribute to 

cardiovascular disorders (Lucini, Di Fede, Parati, & Pagani, 2005). Psychosocial stressors also 

differ from physical threats in that stressors such as financial or interpersonal difficulties, 

unsatisfactory work situations, or other persistent concerns are frequently of a longer duration 

than physical challenges and can not be turned off in the same manner that physical activity 

can be stopped (Lundburg, 2006). Vitaliano, Scanlan, Siegler, McCormick, and Knopp (1998) 

also report that symptoms of metabolic syndrome such as insulin resistance, increased 

triglyceride concentration, and coronary heart disease progression are associated with more 

daily hassles and fewer emotionally satisfying experiences.  
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 While there appears to be a strong association between psychosocial factors and 

metabolic syndrome, most literature on metabolic syndrome does not have in-depth discussion 

of the role psychosocial factors play in the disorder. However, some research has examined 

the relationship between aspects of socioeconomic status and metabolic syndrome. Kinnunen, 

Feldt, Kinnunen, Kaprio, and Pulkkinen (2006) have indicated that lower socioeconomic status 

is associated with greater prevalence of metabolic syndrome as well as increased mortality 

and morbidity related to cardiovascular disease. Similarly, Brunner, Marmot, Nanachahal, 

Shipley, Stansfeld, Jeneja, et al., (1997) found that social inequality was associated with 

increased prevalence of metabolic syndrome. More specifically, those individuals in 

occupations that were considered to be at a lower level in society were more likely to have 

metabolic syndrome. Other research has shown that high job stress as indicated by high job 

demands and low decision-making latitude contributes to central obesity, an important factor in 

both metabolic syndrome and cardiovascular disease (Brunner, Chandola, & Marmot, 2007). 

  Wealth and education level also appear to increase the likelihood of developing 

metabolic syndrome. Perel, Langenberg, Ferrie, Moser, Brunner, and Marmot (2006) found 

that, even after adjustment for other socioeconomic factors such as marital status, education 

level, and ethnicity, household wealth was “strongly and inversely” associated with the 

prevalence of metabolic syndrome in both males and females. Additionally, education level 

appears to be significant in the development of metabolic syndrome. Several studies have 

indicated that a lower education level is highly likely to predict development of metabolic 

syndrome in women (Lidfeldt, Nyberg, Nerbrand, Samsio, Scherstén, & Agardh, 2003; 

Wamala, Lynch, Horsten, Mittleman, Schenk-Gustafsson, & Orth-Gomer, 1999). Additionally, 

in their research, Prescott, Godtfredsen, Osler, Schnohr, & Barefoot (2007) found that the risk 
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of developing metabolic syndrome was three times higher in both male and female subjects 

with the lowest education levels compared to subjects with the highest levels of education.  

 As previously indicated, there is not a great deal of literature indicating the probable 

effects of chronic stress on physiological systems. In addition, there is little research 

discussing the effect of lifestyle factors on the risk of metabolic syndrome (Grundy, et al., 

2004). However, while not specifically addressed in literature discussing metabolic syndrome, 

it is plausible that psychosocial factors influence multiple lifestyle factors such as choice of 

diet, smoking, drinking, and level of activity. For example, foods high in saturated fat and 

sodium are often less expensive than fresh fruits and vegetables and foods that are lower in fat 

and sodium. Individuals with limited financial means may choose to extend their food-

purchasing budget by buying less expensive, less nutritious foods rather than buying fewer 

more costly but healthier foods. While this enables individuals to obtain more foods to feed 

themselves and their families, there is a cost in the form of the risk of hypertension and 

cardiovascular disease, two components of metabolic syndrome. Other individuals facing 

chronic perceived stressors may choose to cope with these stressors by overeating, smoking, 

or drinking in excess; all of these behaviors can increase the risk of metabolic syndrome. 

  In addition to the psychosocial factors influencing the development of risk factors for 

metabolic syndrome, there is also a feedback mechanism involved in the disorder. Kyrou, 

Chrousos, and Tsigos (2006) have found that accumulation of visceral adipose tissue and 

resulting obesity is not only induced by the challenge of responding to chronic stress, but that 

obesity is a stressful state in itself that causes the further release of inflammatory hormones by 

the adipose tissue resulting in an additional increase in HPA axis activity. This is supported by 

other research indicating that excess adipose tissue releases a number of substances that can 
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worsen the risk factors for metabolic syndrome. Some of these factors include nonesterified 

fatty acids which, when at excessive levels in the blood, cause lipid to deposit in muscles and 

the liver resulting in increased insulin resistance. Obesity can also cause increased levels of C-

reactive proteins that can indicate a proinflammatory state found in metabolic syndrome 

(Grundy et al., 2004). 

 While there is relatively little literature regarding the relationship between psychosocial 

factors and metabolic syndrome, there is a larger pool of research indicating relationships 

between these other factors and components of metabolic syndrome such as cardiovascular 

dysfunction and diabetes. Previous work (Kubanzansky, Davidson, & Rozanski, 2005; 

McCann, Fauerbach, & Thombs, 2005; Williams, Barefoot, & Schneiderman, 2003; Sheps & 

Sheffield, 2001) has indicated that depression and anxiety are indeed risk factors for the 

development of cardiovascular disease. Similarly, depression and anxiety appear to play a role 

in increasing the risk for developing diabetes (Engum, 2007). In many cases, individuals 

experiencing symptoms of depression or anxiety may engage in detrimental lifestyle practices 

such as overeating, smoking, drinking alcohol to excess or decreasing activity levels in order to 

cope with the symptoms that they are experiencing. As a result of these negative coping 

mechanisms, it is highly probable that depression and anxiety are significant risk factors for 

metabolic syndrome. In most cases, both depression and anxiety are considered within a 

specific research study; it is likely this is done because of the difficulty of discriminating 

between symptoms in individuals who express negative psychological states. 

Social Support 

  While it appears that depression and anxiety can increase the risk of metabolic 

syndrome, there may be other psychosocial factors that decrease the likelihood of developing 
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the disorder. Social support may be such a factor. Social support can be conceptualized as the 

instrumental and emotional comfort and assistance given to an individual by others. Social 

support can come from a variety of sources including family members, neighbors, work 

associates, and friends.  

Protective Effect 

 While there is scant literature regarding the relationship between depression, anxiety, 

and metabolic syndrome, there is even less regarding what relationship, if any, exists between 

social support and metabolic syndrome. However, as in the study of depression and anxiety, 

there has been some research on the relationship between social support and the individual 

components of metabolic syndrome. 

 The protective effects of social support on cardiovascular disease are supported by 

prior research. Seeman and Chen (2005) found that individuals diagnosed with cardiovascular 

disease who reported greater emotional support had higher baseline levels of functioning and 

experienced fewer declines in functioning than those who reported less emotional support. 

Other literature indicates that familial social support can decrease the prevalence of negative 

lifestyle behaviors that increase the risk of cardiovascular disease. Additionally, such support 

can promote the initiation of positive lifestyle behaviors that decrease the risk of cardiovascular 

disease (Heitman, 2006). 

 There is less research regarding the protective effect of social support on diabetes. 

However, Cheng & Boey (2000), in a study on older Chinese adults with diabetes, found that 

there is evidence that social support can decrease the negative effects of diabetes. It is 

theorized that social support enables individuals to better cope with their disease and to 

engage in positive lifestyle behaviors. It was also found that general social support appeared to 
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be more beneficial than diabetes-specific support and that support from friends was more 

significant that support from family members.  

Purpose of Study 

 Metabolic syndrome is increasing in prevalence in the general population. While there is 

a vast amount of research examining the physiological mechanisms that bring about the 

condition, little work has been done to examine the relationship between psychosocial factors 

and metabolic syndrome. This study examined whether negative psychosocial factors, such as 

anxiety and depressive symptoms, act as risk factors for metabolic syndrome while positive 

psychosocial factors, such as social support, act as protective factors for metabolic syndrome. 

This study also made gender-based female-male comparisons and African American-

Caucasian-Mexican American ethnic/racial comparisons in order to explore health disparity 

issues in metabolic syndrome in these groups.  

 Three specific hypotheses were examined. The first hypothesis was that depression 

increases the likelihood of developing metabolic syndrome. The second hypothesis was that 

anxiety, likewise, increases the likelihood of developing metabolic syndrome. Because the 

National Health and Nutrition Examination Survey (NHANES) and Health and Retirement 

Study (HRS) data sets do not specifically address anxiety, this factor will be conceptualized as 

“worry” for the purpose of this paper. The third hypothesis was that positive psychosocial 

factors, such as social support, decrease the likelihood of developing metabolic syndrome. 

 A longer list of non-directional research questions was examined. These research 

questions included: 

1. A comparison of males to females on the prevalence of metabolic syndrome 
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2. A comparison of prevalence among African Americans, Caucasians, and Mexican 

Americans 

3. Gender by racial/ethnic identity comparisons of the five components of metabolic 

syndrome of abdominal obesity, hypertriglyceridemia, low HDL cholesterol, high blood 

pressure, and high fasting glucose as well as the psychosocial factors of anxiety, 

depression, and social support 

4. Exploratory analyses of the correlational relationships of the five components of 

metabolic syndrome with the psychosocial variables. These analyses also compared 

by gender and by racial/ethnic group. 
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CHAPTER II 

METHOD 

Participants and Procedure 

National Health and Nutrition Examination Survey 

 This study utilized data from the National Health and Nutrition Examination Survey 

(NHANES). NHANES is a series of repeated panel studies designed to obtain information on 

the health and nutrition status of the United States population sponsored by the United States 

Department of Health and Human Services, the Centers for Disease Control and Prevention, 

and the National Centers for Health Statistics. Ages of participants range from birth to 80 

years. The NHANES data sets are comprised of multistage, stratified, clustered samples of 

non-institutionalized, civilian individuals (National Health and Nutrition Examination Survey, 

2004). In order to increase the reliability of health status estimates, specific subgroups have 

been over sampled: African Americans, Mexican Americans, low-income Caucasian (non-

Hispanic) Americans, adolescents aged 12-19 years, and individuals aged 60 years and older. 

The survey is performed on a continuous basis and released every two years, beginning in 

1999. While the original proposal for this project was to utilize two cycles of the HRS data, the 

project was revised to include three cycles in order to increase sample size and produce 

estimates with increased statistical reliability. As a result, the 2001/2002, 2003/2004, and 

2005/2006 survey cycles were combined. In addition, for the purposes of this project, only 

participants 50 years of age and older were selected. 

 The NHANES uses a combination of interviews and physical examinations/laboratory 

measures to obtain a more thorough assessment of participants’ health status. The interview 

contains an assortment of questions related to participants’ demographics, socioeconomic 
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status, diet, and health and is conducted in the participants’ homes. The physical examination 

is made up of medical examinations, laboratory tests, and physiological measurements and is 

performed in the NHANES Mobile Examination Center (MEC). The MEC is a motor home-like 

vehicle in which extensive physical examinations can  be completed. NHANES field staff is 

fluent in both Spanish and English in order to decrease the probability of a language barrier 

between staff and participants.  

 The NHANES allows for a broad cross-sectional view of the health status of the United 

States population and allows for comparison across ethnic groups and gender. Utilizing this 

large survey, physiological measures related to metabolic syndrome as well self-reported 

psychosocial factors such as depression, anxiety and social support were examined.  

Health and Retirement Study (HRS) 

 This study utilized longitudinal data from the 2002, 2004, and 2006 releases (waves) of 

the Health and Retirement Study (HRS), a longitudinal study of older Americans funded by the 

National Institute of Aging (Juster & Suzman, 1995). The HRS is a nationally representative 

study of the lives of Americans aged 50 or older at the time of initial entry into the study and 

their spouses. The study uses a multistage area random probability sampling with a 100% over 

sampling of African Americans, Hispanics and Florida residents (Health and Retirement Study, 

2003). Racial/ethnic oversampling was included because of variations in the aging process 

among racial/ethnic populations. Because of the large number of older Americans living in 

Florida, residents of that state were also oversampled.  

 Survey participants were interviewed by telephone in most cases; however, face-to-face 

interviews were carried out when the participant was unable to complete the interview by 

telephone. HRS interviews include questions on a variety of topics including demographics, 
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physical and cognitive function, retirement plans, health, and psychological status. In addition 

to the core survey given to each participant, each HRS wave includes experimental modules 

that are administered to a smaller number of participants. While the modules consist of smaller 

sample sizes, they are constructed to be demographically similar to the larger sample 

population found in each cycle. 

Procedure 

 The focus of this project was on variables related to psychosocial factors and 

components of metabolic syndrome. To allow for a larger sample size and additional 

longitudinal analysis, the HRS 2001/2002, 2003/2004, and 2005/2006 cycle data sets were 

combined. Refer to Appendix B for a complete listing of the HRS variables assessed. 

 Similarly, the NHANES 2001/2002, 2003/2004, and 2005/2006 cycle data sets were 

combined to allow for a larger sample size. Sections of the home interview pertaining to the 

psychosocial factors of depression, anxiety, and social support were utilized. In addition, 

components of the medical examination that related to metabolic syndrome were used. See 

Appendix B for a complete listing of NHANES variables included. 

Measures 

Obesity 

  There are three different measures that have been used to estimate obesity in prior 

research. Some studies have used body-mass index (BMI) while others have used a waist 

circumference-to-hip circumference ratio and still other investigators used waist circumference 

alone to estimate obesity. While prior research appears to indicate that waist circumference is 

more effective than body-mass index in identifying metabolic syndrome in individuals, recent 

literature counters these earlier findings. Ryan, Farin, Abbasi, and Reaven (2008) found that 
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BMI and waist circumference were highly correlated in the determination of the presence of 

metabolic syndrome in subjects, and that BMI is just as effective as waist circumference in 

identifying individuals at risk for metabolic syndrome. For the current study, height and weight 

self-reports taken from 2002, 2004, and 2006 HRS data were used to calculate BMI during 

each wave. Based on National Institute of Health Guidelines (2008), those individuals with BMI 

greater than or equal to 25 were considered overweight. In addition, height, weight, hip 

circumference, and waist circumference measurements were obtained from the MEC portion of 

the NHANES 2001/2002, 2003/2004, and 2005/2006 data. From these measurements, it was 

determined if criteria for obesity were met.  

Diabetes 

HRS data contains participant self-report responses to questions asking whether 

participants have ever been told that they have diabetes. Each positive response was counted 

once in order to determine presence of diabetes. In the NHANES data, MEC measurements of 

elevated fasting glucose (≥110 mg/dL) were used to assess for the presence of diabetes. 

Cardiovascular Disease 

 Responses to HRS questions regarding a diagnosis of high blood pressure were 

examined to assess for presence of hypertension. In the NHANES data, level of triglycerides in 

the blood, blood pressure, low high-density lipoprotein (HDL) cholesterol, were used to 

examine factors of metabolic syndrome. 

 In selecting appropriate respondents for this project, only those HRS respondents aged 

50 years and older who met criteria for hypertension, obesity, and diabetes based on self-

report were selected. Likewise, those subjects in the NHANES data set aged 50 years and 

older who met criteria for at least three of the five criteria for metabolic syndrome: abdominal 
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obesity (waist circumference >102 cm in men and >88 cm in women), hypertriglyceridemia 

(triglyceride concentration ≥50 mg/dL), low HDL cholesterol (<40 mg/dL in men and <50 mg/dL 

in women), high blood pressure (≥130/85 mg Hg), or high fasting glucose (≥110 mg/dL)) as 

established by ATP III were selected. 

Depression 

In the HRS survey, participants answer a 9-question form of the CES-D (Center for 

Epidemiologic Studies Depression Scale) in which respondents provided a “yes” or “no” to 

each of the individual items. It should be noted that this version of the CES-D has been found 

to be equivalently reliable and valid when compared to the original 20-item scale (Radloff & 

Teri, 1986). Some of the individual items were reverse-coded so that all of the responses were 

consistent in terms of indicating endorsement or lack of endorsement of a symptom of 

depression. An average depression score was formulated by calculating the mean of the 

scores on the nine individual items. Mean scores ranged from 1.0 to 5.0, with a greater score 

indicating a higher level of depression. To further explore the significance of any change in 

mean CESD scores between 2002 and 2006, the sample was divided into three groups 

defined by the top and bottom quartiles and the middle half. The top quartile consisted of 

individuals who reported no negative feelings related to depression, had mean CESD scores of 

1.0, and were categorized as “not depressed.” The bottom quartile consisted of individuals who 

reported many negative feelings related to depression, had mean CESD scores equal to or 

greater than 2.33, and were categorized as “depressed.” The middle half consisted of 

individuals who reported some feelings of depression, had mean CESD scores between 1.0 

and 2.33, and were categorized as “intermediate.”  
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 Prior to 2006, only individuals younger than 39 years of age in the NHANES study were 

queried about feelings of depression. However, in 2006, a depression screener taken from the 

Patient Health Questionnaire (PHQ-9) was administered to all participants. Because the 

demographic composition of each of the NHANES cycles is similar, results from the 2005-2006 

cycle can be generalized to the entire sample used in this project. The PHQ-9 is a version of 

the Prime-MD diagnostic instrument and contains self-report items that are based on the 

diagnostic criteria for depression in the Diagnostic and statistical manual (4th ed.)(1994) (DSM-

IV). The PHQ-9 has been found to be a valid and reliable measure in making a criteria-based 

diagnosis of depression as well as in measuring severity of depression (Kroenke, Spitzer, & 

Williams, 2001). In addition, the PHQ-9 has been found to be valid and reliable when used with 

subjects of various racial/ethnic groups including Caucasian, African American, Latino, and 

Asian (Huang, Chung, Kroenke, Delucchi, & Spitzer, 2006). In responding to the individual 

items of the PHQ-9, individuals could select from the following responses regarding the 

number of days in the past 2 weeks that they endorsed the particular item: “not at all,” “several 

days,”  “more than half the days,” “nearly every day.” Scores ranged from 0.0 to 3.0, with a 

greater score indicating a higher level of depression.  

Anxiety 

 Additional analyses were performed to examine the relationship of other psychosocial 

variables, namely, ability to obtain emotional support from others and perceived lack of control. 

These additional variables were contained in two modules existing in the 2002 and 2004 

cycles. Modules are groups of additional experimental questions that were asked of a 

percentage of the entire sample at the end of the main survey. As a result, the number of 

individuals who respond to module questions is much smaller than the number in the main 
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sample. However, because the demographic composition of each of these modules is similar 

to the demographic composition of each of the 2002 and 2004 models, results can be 

generalized to the entire sample. For the purpose of this project, anxiety was conceptualized 

as stress or a sense of lacking control over life situations. The 2002 and 2004 modules, in, in 

addition to addressing social support, also contained questions that were used to assess 

individual’s feelings of anxiety conceptualized as lack of control. Four questions addressed 

respondents’ perceptions regarding ability to control important things in their lives, ability to 

handle difficult problems, belief that things are going their way, and belief that difficulties are 

accumulating and cannot be overcome. Responses to individual items ranged from 0 to 3 with 

increasing scores indicating decreased sense of personal control over daily life circumstances. 

As in the case of the HRS items assessing depression, some of the items regarding lack of 

control were reverse-coded so that responses were consistent in terms of indicating a feeling 

of decreased control over life situations. A mean score was then calculated; mean scores 

ranged from 1.0 to 5.0 with a greater score indicating a greater sense of lacking control over 

life situations.  

 For analysis of the NHANES data set, anxiety was again conceptualized as related to 

stress. While there are no individual items that assess stress or anxiety, there are several 

items assessing factors that might invoke anxiety or stress. These items include: 1) not having 

enough food to eat due to lacking sufficient financial resources to obtain food, 2) inability to 

obtain health insurance as a result of insufficient financial resources, 3) experiencing a decline 

in health, experiencing difficulty functioning due to “depression, anxiety or other emotional 

problem,” and 4) seeing a mental health professional for assistance in dealing with 

psychological or emotional distress. Responses to these individual items were tallied and 



   

 
 

30

compiled into a “stress index” ranging in value from 0 to 4 with a greater value indicating 

greater stress level confronted by an individual. 

Social support 

 Responses to questions in the HRS module assessing social support were 

examined to determine level of social support experienced by participants. Specifically, 

respondents were asked three questions regarding how often they are able to obtain 

emotional support from their spouse/partner, other household members, and friends. 

Responses were scored 1, 2, or 3 with greater numbers indicating increased frequency 

of emotional support. For the purposes of this study, a mean social support score for 

each individual was calculated from the responses to the three questions.   

For the NHANES study, respondents were asked whether they received 

emotional support from others as well as whether they needed more social support. 

Lower scores indicated having no social support, middle scores indicated having some 

emotional support but needing more support, and high scores indicated having 

adequate social support. 
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CHAPTER III 
 

RESULTS 

HRS Results 

As stated previously, in order to increase sample size as well as the longitudinal 

relationship between depression and likely metabolic syndrome, an additional HRS 

cycle (2006) was included in this study. As a result, comparisons could be made 

between the same participants in the years 2002, 2004, and 2006.  

 As a longitudinal study of health, retirement, and aging, HRS relies on self-report 

regarding health status, rather than having investigators perform more objective 

physiological analysis such as blood tests and blood pressure measures. Therefore, it 

was not possible to obtain data such as lipid profiles or blood pressure readings as in 

the NHANES. For this reason, participant responses to specific questions regarding 

hypertension and diabetes were used to determine the likelihood that respondents meet 

criteria for metabolic syndrome. Those respondents who answered affirmatively to the 

questions: “Has a doctor ever told you that you have high blood pressure or 

hypertension?” and “Has a doctor ever told you that you have diabetes or high blood 

sugar?” and presented with a body-mass index greater than 25 were considered likely 

to have metabolic syndrome. 

 There were a total of 12,443 individuals in the final selection group (those 
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with body-mass index greater than or equal to 25). The distribution of males and 

females was almost equivalent with 45.4% males and 54.6% females. Of these, 9,092 

were Caucasian (4,322 males, 4,770 females), 1,875 were African American (657 

males, 1,218 females), and 1,212 were Hispanic (555 males, 657 females). An 

additional 262 individuals described themselves as “other.” These individuals made up 

2.1% of the total group and were omitted. It is hypothesized that these omitted 

individuals were Asian or multi-racial. 

 The majority of the subjects in the HRS sample did not meet criteria for likely 

metabolic syndrome. In 2002, 13.9% met criteria while in 2004, 15.5% met criteria for 

likely metabolic syndrome and in 2006, 18.1% met criteria. Chi-square analysis (Table 

2) indicates that there was not a significant difference between genders regarding the 

presence or absence of probable metabolic syndrome in the 2002 (χ2(1, 10364) = .51, 

ns), 2004 (χ2(1, 12412) = .13, ns), or 2006 (χ2(1, 12405) = .33, ns) cycles. Comparisons 

were also made between the racial/ethnic groups (Table 3) to determine if there was a 

significant relationship between race/ethnicity and the presence of likely metabolic 

syndrome. Chi-square results indicated that there is a significant difference in 

prevalence of probable metabolic syndrome between racial/ethnic groups (Table 3). For 

the 2002 cycle, χ2(2, 10171) = 169.87, p < .001; similarly, in the 2004 cycle, χ2(2, 

12146) = 194.45, p < .001, and in the 2006 cycle, χ2(2, 12141) = 193.69, p < .001. 

Caucasians appear to be less likely to present with probable metabolic syndrome while 

African Americans and Hispanics appear to be more likely to present with probable 

metabolic syndrome. In addition, comparisons were performed to investigate the 

relationship between race/ethnicity, gender and the presence of likely metabolic 
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syndrome (Table 4). For the 2002 cycle, χ2(2, 10171) = 50.63, p < .001; similarly, in the 

2004 cycle, χ2(2, 12146) = 70.48, p < .001, and in the 2006 cycle, χ2(2, 12141) = 66.95, 

p < .001 African American females, Hispanic females, and Caucasian males present 

with greater prevalence of probable metabolic syndrome. However, gender appears to 

decrease the influence of race/ethnicity on the presence of likely metabolic syndrome. 

Comparing groups on age (Table 5), those who meet criteria for likely metabolic 

syndrome are older (2002: M = 67.23, SD = 8.11, 2004: M = 67.23, SD = 8.85, 2006: M 

= 68.77, SD = 8.70) than those who do not meet criteria (2002: M = 66.51, SD = 8.86, 

2004:  M = 66.14, SD = 9.94, 2006: M = 68.20, SD = 10.05). Results are significant 

within each cycle (2002: t = -2.91, p = .004, 2004: t = -4.50, p < .001, 2006: t = 2.48, p = 

.013). 

A comparison was also performed to examine if participation in a committed 

relationship was related to the prevalence of likely metabolic syndrome. In order to 

perform this analysis, the individuals who indicated that they were part of couple, 

whether formally married or involved in a committed relationship were combined into 

one category. Similarly, those individuals who indicated that they were not in a 

relationship, whether never-married, divorced, separated, or widowed, were combined 

into a second category. Results were significant in each cycle (2002: p = .007, df = 1, 

OR = 1.18, CI = 1.05 – 1.325; 2004: p = .001, df = 1, OR = 1.19, CI = 1.07 – 1.31; 2006: 

p < .001, df = 1, OR = 1.22, CI = 1.11 – 1.34) indicating that respondents who do not 

consider themselves part of a couple are more likely to present with probable metabolic 

syndrome (Table 6). 
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Comparing groups on educational status (Table 7), those who do not meet 

criteria for likely metabolic syndrome have achieved greater educational attainment 

(2002: M = 12.33, SD = 3.56, 2004: M = 12.61, SD = 4.57, 2006: M = 12.61, SD = 4.54) 

than those who do meet criteria for likely metabolic syndrome (2002: M = 11.38, SD = 

3.43, 2004: M = 11.52, SD = 4.00, 2006: M = 11.65, SD = 3.86). Results are significant 

(2002: t = 9.43, p < .001, 2004: t = 9.75, p < .001, 2006: t = 9.23, p < .001). More 

specifically, those who complete high school are more likely not to meet criteria for 

probable metabolic syndrome (Table 8). Additionally, the likelihood of presenting with 

probable metabolic syndrome appears to drop as years of post-high school education 

increase. 

 Self-reported health status change refers to how an individual perceives that 

his/her health has changed since the previous HRS cycle. The responses were scored 

1,2, or 3 where 1 denotes improved health, 2 no change in health, and 3 worsened 

health. A t-test was performed to compare between groups on whether criteria for 

probable metabolic syndrome was met. While both those who met criteria for likely 

metabolic syndrome and those who did not meet criteria reported a perceived decline in 

health between cycles (Table 9), those who met criteria for likely metabolic syndrome 

reported a greater decline in health (2002: M = 2.28, SD = 0.62, 2004: M = 2.27, SD = 

0.64, 2006: M = 2.25, SD = 0.65) than those who did not meet criteria for likely 

metabolic syndrome (2002: M = 2.13, SD = 0.55, 2004: M = 2.15, SD = 0.58, 2006: M = 

2.15, SD = 0.58). Results for analysis of each cycle were significant (2002: t = -9.01, p < 

.001, 2004: t = -7.73, p < .001, 2006: t = -7.19, p < .001). While perceived health status 

change exists on a continuum, when individuals’ responses are categorized, results 
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(Table 10) similar to those discussed above indicate that individuals who report a 

decline in health status are more likely to meet criteria for probable metabolic syndrome 

(p < .001, df = 2).  

 Additional analysis was performed to examine if individuals who did not meet 

criteria for likely metabolic syndrome in one cycle did meet criteria in a subsequent 

cycle. Conversely, analysis was performed to examine if individuals who did meet 

criteria for likely metabolic syndrome did not meet criteria in a subsequent cycle (Table 

11). Results indicate that while most respondents maintained the same status of either 

meeting or not meeting criteria for probable metabolic syndrome, a small percentage did 

change status. In the time between the 2002 and 2004 cycles and between the 2004 

and 2006 cycles, a small percentage of individuals who did not meet criteria for 

probable metabolic syndrome in the earlier cycle did meet criteria in the later cycle.  In 

addition, some individuals who met criteria in the earlier cycle did not meet criteria for 

probable metabolic syndrome in the later cycle.  Overall, the number of individuals who 

transitioned from not meeting criteria to meeting criteria for probable metabolic 

syndrome was greater than the number of individuals who transitioned from meeting 

criteria for probable metabolic syndrome to not meeting criteria.  

 When analyzing the HRS data, it was not possible to examine the relationships 

between being diagnosed with hypertension or diabetes with meeting criteria for likely 

metabolic syndrome because hypertension and diabetes are components that were 

used to determine if respondents met criteria for likely metabolic syndrome. For this 

reason, further examination of these components of metabolic syndrome is not possible 

using this data set.  
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 Correlations were run to examine the relationship between psychosocial 

variables and meeting criteria for probable metabolic syndrome. Overall correlations 

(Table 12) indicated that mean depression level in 2002 was positively correlated with 

meeting criteria for probable metabolic syndrome in 2002, 2004, and 2006. In addition, 

mean depression level in 2002 was positively correlated with mean depression levels in 

2004 and 2006, as well as having a sense of decreased control in 2002 and 2004. 

Mean depression level in 2002 was negatively correlated with social support in 2002 

and 2004. Similar results were found for mean depression levels in 2004 and 2006. 

Level of social support in 2002 was positively correlated with level of social support in 

2004 and negatively correlated with meeting criteria for probable metabolic syndrome in 

2002, mean depression level in 2002, 2004, and 2006, and with perceived sense of 

decreased control in 2002 and 2004. Analysis of social support in 2004 indicated similar 

results. Perceived sense of decreased control in 2002 was positively correlated with 

meeting criteria for metabolic syndrome in 2002, 2004, and 2006 as well as mean 

depression levels in 2002, 2004, and 2006, and with sense of decreased control in 

2004. Perceived decreased control in 2002 was negatively correlated with social 

support in 2002 and 2004. 

 When examining correlations by gender, results vary somewhat (Table 13). In 

contrast with correlations of the entire sample, neither social support nor perceived 

decreased control in males is significantly correlated with meeting criteria for likely 

metabolic syndrome. However, in females, only social support in 2004 is not 

significantly correlated with meeting criteria for probable metabolic syndrome. All other 

correlations are similar to the overall sample. 
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 When examining correlations by race/ethnic group (Table 14), social support and 

perceived decreased control are not significantly correlated with meeting likely 

metabolic syndrome in Caucasians, African Americans, or Hispanics. In addition, for 

African Americans, mean level of depression in each of the cycles is not significantly 

correlated with social support. In Hispanics, mean depression in 2002 is not significantly 

correlated with meeting criteria for probable metabolic syndrome in 2002 or 2004 but is 

positively correlated with meeting criteria for likely metabolic syndrome in 2006. 

Additional analysis of correlations by racial/ethnic group and gender (Table 15) 

indicates that for each of the race/ethnicity/gender subsamples, there are no significant 

correlations between psychosocial variables and meeting criteria for probable metabolic 

syndrome in the 2002, 2004, or 2006 cycles. 

 Comparing groups on average CESD scores in all three cycles (Table 16), those 

who meet criteria for likely metabolic syndrome report higher levels of depression than 

those who do not meet criteria. In 2002, those who met criteria for likely metabolic 

syndrome had mean depression scores of 2.41 (SD = 2.31) while those who did not 

meet criteria had mean depression scores of 1.82 (SD = 2.13, t = -8.83, p <.001). 

Similar results were seen in analysis of the 2004; mean depression scores for those 

who met criteria for probable metabolic syndrome were 2.54 (SD = 2.36) while mean 

depression scores for those who did not meet criteria were lower (M = 1.80, SD = 2.15, t 

= -12.32, p < .001). This trend continued in 2006; mean depression scores for those 

who met criteria for likely metabolic syndrome (M = 2.13, SD = 2.44) were higher than 

depression scores for those who did not meet criteria (M = 1.51, SD = 2.11, t = -10.81, p 

<.001). In addition, the relationship between the change in mean depression scores 
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between 2002 and 2006 and the likelihood of presenting with metabolic syndrome was 

examined. Results indicate that, the group of respondents who meet criteria for likely 

metabolic syndrome in 2006 reported a greater increase in level of depression (M = 

0.08, SD = 0.96) than those respondents in the group who do not meet criteria for likely 

metabolic syndrome (M = 0.02, SD = 0.90, t = -2.48, p = .013). 

 When comparing those who did not meet criteria for likely metabolic syndrome in 

2002 but did meet criteria in 2004 with those who either did not meet criteria in either 

2002 or 2004 and those who met criteria in both 2002 and 2004, results (Table 17) 

indicate that those who transitioned from not meeting criteria to meeting criteria in the 

next cycle presented with higher mean depression scores in the later cycle. Results are 

similar when examining the transition from the 2004 cycle to the 2006 cycle. When 

analyzing depression scores over the three cycles, those who did not meet criteria for 

probable metabolic syndrome in 2002 but did meet criteria in 2006 also showed an 

increase in mean depression scores when compared to those who either did not meet 

criteria in both 2002 and 2006 or did meet criteria in both cycles.  

 The change scores between 2002 and 2004 (moving into the disease state) for 

diabetes and hypertension were then correlated with depression scores in 2006.  All 

correlations were small in magnitude but, due to the large data set, significant. The most 

noteworthy correlations was between depression scores in 2006 and getting diagnosed 

with diabetes (n = 9430, R = .04, p =.01). In addition to the correlations with change 

scores, it was noted that depression in 2006 was significantly related to BMI in 2006 (n 

= 9437, R = .12, p = .01) 
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 Interestingly, when comparing those who met criteria for likely metabolic 

syndrome in 2002 but not in 2004 with those who did not meet criteria in either 2002 or 

2004 or met criteria in both 2002 and 2004, results indicate (Table 18) that those who 

transitioned to meeting criteria for likely metabolic syndrome in the later cycle presented 

with greater mean depression scores in the later cycle than those who experienced no 

change in meeting or not meeting criteria in the two cycles. Results remain consistent 

when comparing between the 2004 and 2006 cycles and between the 2002 and 2006 

cycles. Of note, those who transitioned from meeting criteria for probable metabolic 

syndrome to not meeting criteria reported greater levels of depression than did those 

who transitioned from not meeting criteria for likely metabolic syndrome to not meeting 

criteria. When mean depression scores were categorized into “not depressed,” 

“intermediate,” and “depressed,” analysis of categories indicated that two groups were 

more likely to present with likely metabolic syndrome in 2006 (Table 19): those 

respondents who were categorized as “intermediate” in 2002 and either remained at the 

same level or transitioned to “depressed” in 2006 as well as those respondents who 

were categorized as “depressed” in 2002 and either remained at that level or 

transitioned to “intermediate” in 2006. In each case, individuals with symptoms of 

depression are more likely to present with probable metabolic syndrome. 

  Regarding perceived decreased control over factors in daily life, results 

comparing between those who met criteria for probable metabolic syndrome and those 

who did not meet criteria were similar in both the 2002 and 2004 cycles (Table 20). In 

2002, those who met criteria for likely metabolic syndrome presented with a greater 

level of perceived decreased control (M = 1.45, SD = 0.42) than those who did not meet 
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criteria (M = 1.38, SD = 0.43, t = -2.22, p = .027). Examination of the 2004 cycle 

indicated that those who met criteria for probable metabolic syndrome likewise 

presented with a higher level of perceived decreased control (M = 1.45, SD = 0.43) than 

did those who did not meet criteria (M = 1.40, SD = 0.43, t = -2.65, p = .009.  However, 

examination of change in sense of control between cycles does not indicate a significant 

change in magnitude of perceived lacking control (Table 21). 

 Examination of level of emotional support indicated that individuals who did not 

meet criteria for likely metabolic syndrome in 2002 (Table 22) reported a slightly higher 

level of emotional support (M = 2.40, SD = 0.58) than did those who did meet criteria for 

likely metabolic syndrome (M = 2.31, SD = 0.62, t = 2.07, p = .039). Results in 2004 

were similar, but not significant. (Meets criteria: M = 2.31, SD = 0.64, does not meet 

criteria: M = 2.38, SD = 0.59, t = 1.53, p = .126).  

 Because the original responses to the questions regarding perceived ability to 

obtain emotional support were categorized, additional analyses could be conducted 

regarding changes in emotional support available between 2002 and 2004. Responses 

were categorized as “frequently,” “occasionally,” and “rarely.” Results (Table 23) 

indicate that respondents with lower levels of emotional support or a decline in 

emotional support over time are more likely to present with probable metabolic 

syndrome (p = .038, df = 8). 

 Analyses were conducted to examine the related to levels of depression and 

levels of emotional support. Results (Table 24) of analysis of the 2002 cycle indicate 

that not being depressed is highly correlated with having good emotional support while 

being depressed is highly correlated with having little emotional support (p < .001, df = 
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4). Similar results were obtain when examining correlations between levels of 

depression and emotional support in 2004 (p < .001, df = 4). 

 MANOVAs conducted to examine the effects of gender on the psychosocial 

variables of depression, perceived decreased control, and social support (Table 25) 

indicates that in the 2002 cycle there were significant effects of gender (Wilks’ λ = .986, 

F(3, 1332) = 6.34, p <.001, ή² = .01). Follow-up univariate ANOVA results indicate that 

females reported greater levels of depression (M = 1.97, sd = .1.02) than males (M = 

1.67, SD = .85, F(1, 1339) = 12.92, p <.001, ή² = .01). However, effects of gender on 

perceived decreased control and social support were not significant. Analysis of the 

2004 cycle yielded similar effects of gender (Wilks’ λ = .989, F(3, 1521) = 5.70, p =.001, 

ή² = .01). Again, follow-up univariate ANOVA results indicate that females reported 

higher levels of depression (M = 1.98, SD = 1.04) than males (M = 1.69, SD = .87, F(1, 

1339), p <.001, ή² = .01). However, in the 2004 cycle, males reported higher levels of 

perceived decreased control (M = 1.68, SD = .41) than did females (M = 1.44, SD = .44) 

and results were significant (F(1,1339) = 7.91, p <.001 ή² = .01).  

 Further analysis indicated that there were significant effects of racial/ethnic group 

on psychosocial variables (Table 26). In the 2002 cycle, Wilks’ λ = .978, F(6, 2664) = 

4.99, p <.001, ή² = .01, and in the 2004 cycle, Wilks’ λ = .970, F(6, 3042) = 6.00, p 

<.001, ή² = .02. Specifically, in 2002, race/ethnicity had a significant effect on mean 

depression level (F(2,1525) = 6.54, p <.001, ή² = .01) and social support (F(2,1525) = 

9.29, p <.001, ή² = .01). For the 2004 cycle, post-hoc analysis indicates significant 

effects of race/ethnicity on mean depression level (F(2, 1525) = 11.58, p <.001, ή² = 
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.02), level of perceived decreased control (F(2,1525) = 14.53, p <.001, ή² = .02), and 

social support (F(2,1525) = 8.09, p <.001, ή² = .01).  

 Gender and race/ethnicity interactions (Table 27) did not have significant effects 

on the psychosocial variables in the 2002 cycle. However, interaction effects were 

significant in the 2004 cycle (Wilks’ λ = .988, F(6, 3042) = 3.15, p =.004, ή² = .01). 

Follow-up ANOVA results were significant only for mean depression level in the 2004 

cycle (F(1, 1339) = 14.28, p <.001, ή² = .02).  

 Stepwise forward logistic regression analyses were performed to determine 

whether levels of depression, decreased control and emotional support predict, either 

concurrently or longitudinally, the presence or absence of probable metabolic 

syndrome. Examining concurrent prediction within the 2002 and 2004 cycles, regression 

analysis did not indicate that any of the psychosocial variables are significant in 

predicting the presence or absence of probable metabolic syndrome within those 

cycles. Furthermore, longitudinal analysis did not indicate that any of the psychosocial 

variables in the 2002 or 2004 cycles were significant in predicting the presence or 

absence of likely metabolic syndrome in the 2006 cycle. 

NHANES Results 

Logical problems must be acknowledged in the NHANES analysis. The data for 

each individual in the NHANES data set was examined to determine if the individual met 

the criteria for the components that comprise metabolic syndrome. For example, data 

was examined to determine if a particular individual met criteria for waist circumference 

and then that individual was placed into a categorical group: “meets criteria” or “does 

not meet criteria.” Each component categorical group was then crossed with the group 



   

 
 

45

status of “has metabolic syndrome” or “does not have metabolic syndrome.” While there 

are logical problems with performing this analysis, it was done to evaluate which 

components are more strongly related to having metabolic syndrome. 

 There were a total of 2,815 individuals in the final selection group (those aged 50 

years and older with complete laboratory tests). The distribution of males and females 

was almost perfectly even with 50.4% males and 49.6% females. Of these, 1,727 were 

Caucasian (880 males, 847 females), and 445 were African American (214 males, 231 

females). For this analysis, because the category of “other Hispanic” was very small, the 

categories “Mexican American” and “other Hispanic” were combined into one Hispanic 

category comprised of 560 individuals (286 males, 274 females). An additional 57 

individuals described themselves as “other” (25 males, 32 females). These individuals 

made up 3.0% of the total group and were omitted. It is hypothesized that these omitted 

individuals were Asian or multi-racial.  

 Approximately half of the NHANES sample met criteria for metabolic syndrome. 

Chi-square analysis (Table 28) indicated that there is a significant difference in 

prevalence of metabolic syndrome between genders (χ2(1, 2814) = 43.28, p < .001) 

with more females than males meeting criteria for metabolic syndrome. Comparing 

between racial/ethnic groups (Table 29), chi-square analysis is significant (χ2(2, 2730) = 

14.36, p < .001). Hispanics presented with a greater prevalence of metabolic syndrome 

than did African Americans or Caucasians. However, the interaction of gender with 

race/ethnicity (Table 30) did not appear to have a significant effect on the prevalence of 

metabolic syndrome (χ2(2, 2730) = 4.89, ns). 
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Comparing age between groups (Table 31), those who meet criteria for metabolic 

syndrome are older (M = 65.24, SD = 10.85) than those who do not meet criteria (M = 

67.33, SD = 9.97). While the difference may appear relatively small, results are highly 

significant (t = -5.30, p < .001). 

Because education is categorized in the NHANES study, it was not possible to 

compare mean levels of education with the presence or absence of metabolic 

syndrome. However, results of chi-square analysis (Table 32) indicates that level of 

education has a significant effect on metabolic syndrome (χ2(2, 1925) = 31.14, p < 

.001). Additionally, it appears that attaining education beyond 12th grade has an effect in 

reducing the presence of metabolic syndrome. 

Marital status was examined in two ways. First, reported marital status was 

compared to the presence or absence of metabolic syndrome. In this analysis, those 

who reported living with a partner were combined with those who reported being 

married. In addition, those who reported an annulled marriage or being separated were 

combined with those individuals who reported being divorced. Results (Table 33) 

indicate that those who are married are less likely to present with metabolic syndrome 

than those who are widowed, divorced or have never been married (χ2(3, 2810) = 

12.82, p < .001). A second analysis was done to compare being part of a committed 

relationship with not being part of a committed relationship and the presence of 

metabolic syndrome (Table 34). In this analysis, those who were married were 

considered to be part of a couple while those who were widowed, divorced, or never 

married were considered not to be part of a couple. Results were similar (χ2(3, 2810) = 

7.33, p < .001, OR = 1.24, CI = 1.06 – 1.45) strengthening the premise that being part of 
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a committed relationship may decrease the likelihood of developing metabolic 

syndrome. 

Comparing groups on household income, those individuals who did not meet the 

criteria for metabolic syndrome reported higher household income ($35,000 - $44,999 

range) than did those who met criteria for metabolic syndrome ($25,000 – 34,999 

range), p = .008. Chi-square analysis indicates that higher income may decrease the 

likelihood of presenting with metabolic syndrome (p < .001, df = 8) (Table 35). It should 

be noted that 126 individuals were omitted from the analysis because their responses 

indicated that they either did not know their household income or refused to report 

household income. 

The components of metabolic syndrome were then analyzed. Comparing waist 

circumference between groups (Table 36), those who do not meet criteria for metabolic 

syndrome have a smaller waist circumference (M = 93.28 cm, SD = 12.61) than those 

who do meet criteria (M = 106.02, SD = 12.45, t = -26.769, p < .001). This finding is 

confirmed when individuals are sorted into categorical groups based on whether their 

waist circumference meets the waist circumference criteria (102 cm for men, 88 cm for 

women) (Table 37). The prevalence of metabolic syndrome in those who meet criteria 

for waist circumference is greater than in those who do not meet criteria (χ2(1, 2814) = 

985.82, p < .001, OR = 16.74; CI = 13.80 – 20.32).  

When examining HDL levels, comparisons between groups (Table 38) indicate 

that individuals who meet criteria for metabolic syndrome have lower HDL (M = 51.19, 

SD = 15.83) levels than those who do not meet criteria (M = 59.48, SD = 16.31, t = 

13.59, p < .001, df = 2813). People with low HDL levels are more likely (χ2(1, 2814) = 
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616.42, p < .001, OR=6.44; CI = 5.16 – 8.05) to develop metabolic syndrome (Table 

39). 

Comparing groups based on triglyceride levels (Table 40), those who do not 

meet criteria for metabolic syndrome have lower triglyceride levels (M = 129.19, SD = 

124.67) than those who do meet criteria for metabolic syndrome (M = 180.29, SD = 

156.67, t = -9.35, p < .001). When groups are categorized as meeting or not meeting 

triglyceride criteria (Table 41), results indicate that individuals with elevated triglycerides 

are more likely (χ2(1, 2814) = 52.95, p < .001, OR = 21.17; CI = 6.57 – 68.18) to present 

with metabolic syndrome .  

Systolic and diastolic blood pressures are presented separately in the NHANES 

data set. While the two could be combined into a single reading for the purpose of 

determining if the criteria for hypertension was met, it was not possible to combine the 

two numbers for the purpose of comparing between groups. For this reason, two 

separate comparisons are presented. Examining systolic blood pressure (Table 42), 

those who did not meet criteria for metabolic syndrome presented with lower systolic 

blood pressure (M = 125.19, SD = 19.53) than those who did meet criteria for metabolic 

syndrome (M = 141.21, SD = 21.13, t = -19.66, p < .001). Similarly, a comparison 

between groups on diastolic blood pressure (Table 43) demonstrates that those who did 

not meet criteria for metabolic syndrome (M = 68.66, SD = 13.02) presented with lower 

diastolic blood pressure (M = 70.45, SD = 14.79) than those who meet criteria (t = -3.35, 

p = .001). Regarding the combination of systolic and diastolic blood pressure (Table 44), 

those who meet criteria for hypertension (130/85 and higher) are more likely (χ2(1, 
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2814) = 564.81, p < .001, OR = 6.97, CI = 5.90 – 8.24) to present with metabolic 

syndrome than those who do not meet criteria for elevated blood pressure.  

Comparing groups, those who did not meet criteria for metabolic syndrome 

presented with lower glucose levels (Table 45) (M = 99.15, SD = 20.02) than those who 

did meet criteria for metabolic syndrome (M = 125.33, SD = 49.02, t = -17.58, p < .001). 

Results were confirmed when the groups were categorized as meeting or not meeting 

criteria for fasting glucose (Table 46); those with elevated fasting glucose levels were 

more likely (χ2(1, 2814) = 672.33, p < .001, OR = 15.46; CI = 12.13 – 19.70) to present 

with metabolic syndrome than those whose glucose levels were not elevated. 

 Not having enough food to eat due to lack of money was not significant for 

presenting with metabolic syndrome (Table 47), although it approached significance 

(χ2(1, 2814) = 3.52, p = .066). It should be noted that individuals whose household 

income exceeded four times the poverty level ($18,100 in 2002, $18,850 in 2004, 

$20,000 in 2006, for a family of 4) were not asked about having enough food to eat. It is 

presumed that those whose income exceeds four times the poverty level have a 

sufficient quantity of food to eat.  

Not having health insurance coverage (Table 48) was not significant (χ2(1, 1914) 

= 0.60, p = 0.454). This may be due to the fact that many people aged 65 and older are 

covered by Medicare and therefore do not lack health insurance. Other individuals may 

be covered by Medicaid or other government-funded insurance plans. 

Having a change in health status was not significant in the presence or absence 

of metabolic syndrome. In general, changes in health are considered to be on a 

continuum. However, because responses to a question regarding change in health 
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since the previous year were categorized as “better,” “worse,” and “no change” in 

NHANES, a chi-square analysis was performed (Table 49). Results were not significant 

(χ2(1, 2814) = 1.15, ns) indicating no significant relationship between change in health 

status and metabolic syndrome. It should be noted that many individuals either 

responded that they did not know how their health status changed or refused to answer 

the question. 

Seeing a mental health professional in the past year (Table 50) was not 

significant (χ2(1, 2814) = 0.315, p= .583). There does not appear to be a relationship 

between receiving mental health services and the presence or absence of metabolic 

syndrome. 

Comparing groups based on mean depression score (Table 51), individuals who 

met criteria for metabolic syndrome reported a greater mean depression level (M = 0.29, 

SD = 0.42) than did those who did not meet criteria for metabolic syndrome (M= 0.26, 

SD = 0.41). However, the difference between groups was minimal and not significant (t 

= -.84, ns). 

A stress index was created from the variables assessing lack of sufficient food, 

lack of health insurance, decline in health status, and not partaking in one’s usual 

activities due to a mental or emotional problem. Scores ranged from 0 to 4, with a 

greater score indicating increased stress or perceived anxiety due to stressors. 

Comparing groups on the stress index score (Table 52), those who met criteria for 

metabolic syndrome experienced a higher level of stress (M = 0.36, SD = .64) than 

those who did not meet criteria for metabolic syndrome (M = 0.33, SD = .60). However, 

the difference between groups was not significant (t = -1.51, ns). 
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Social support was categorized as “no emotional support,” “insufficient social 

support” conceptualized as having some support but needing more, and having 

“sufficient social support.” Chi-square analysis (Table 53) indicated that level of support 

was not significantly related to meeting or not meeting criteria for metabolic syndrome 

(χ2(1, 2404) = .63, ns).  

Correlations were run to examine the relationship between psychosocial 

variables and physical components of metabolic syndrome. Overall correlations (Table 

54) indicate mean depression level is positively correlated with waist circumference and 

stress level and negatively correlated with level of social support. Stress level is 

negatively correlated with systolic blood pressure, HDL level, and level of social 

support, and is positively correlated with depression. When examining correlations by 

gender (Table 55), for both males and females, mean depression level and stress level 

were positively correlated with each other and negatively correlated with level of social 

support. However, in males, mean depression was also negatively correlated with mean 

systolic blood pressure, while in females, mean depression level was also positively 

correlated with glucose level and negatively correlated with HDL level. In addition, 

stress level was also negatively correlated with HDL level in females.  

 Correlations also varied between racial/ethnic groups (Table 56). For 

Caucasians, mean depression level is positively correlated with blood glucose level and 

stress but negatively correlated with level of social support. In addition, stress is 

negatively correlated with level of social support and systolic blood pressure. 

Furthermore, social support is not only negatively correlated with mean depression and 

stress but is positively correlated with mean diastolic blood pressure and triglyceride 
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level. Similar to Caucasians, in African Americans, mean depression level is positively 

correlated with stress level and negatively correlated with level of social support; 

however, in this group, mean depression level is also positively correlated with waist 

circumference and triglyceride level. In contrast, for Hispanics mean depression was 

positively correlated with social support level but not significantly correlated with level of 

social support. However, Stress level was positively correlated with waist circumference 

and level of social support. In addition to being positively correlated with both 

depression and stress levels, level of social support was negatively correlated with waist 

circumference in Hispanics. 

 Further analysis was made between groups divided by gender and race/ethnicity 

(Table 57). Correlations for Caucasian males indicate that mean depression level is 

positively correlated with stress level but negatively correlated with HDL level and with 

level of social support. Stress level also is negatively correlated with mean systolic 

blood pressure and level of social support while social support is also positively 

correlated with mean diastolic blood pressure. For Caucasian females, mean 

depression level is likewise positively correlated with stress level and negatively 

correlated with level of social support, but in contrast to Caucasian males, mean 

depression is positively correlated with waist circumference. In addition, social support 

level is negatively correlated with stress level and waist circumference. Stress level is 

positively correlated with mean depression level and negatively correlated with level of 

social support and HDL level. For African American males, mean depression level is 

negatively correlated with level of social support only. Stress is not correlated with any 

psychosocial or physical variable while level of social support is negatively correlated 
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with mean depression level. In contrast, in African American females, mean depression 

level is positively correlated with stress level and is not correlated with any other 

variables. In addition, in African American females, social support is negatively 

correlated with stress level only while stress level is positively correlated with mean 

depression level and negatively correlated with level of social support. For Hispanic 

males, mean depression is positively correlated with stress level and negatively 

correlated with level of social support. In addition to being positively correlated with 

mean depression level, stress is negatively correlated with level of social support. For 

Hispanic females, mean depression is not correlated with any other psychosocial 

variables but is positively correlated with triglyceride level and glucose level but is 

negatively correlated with HDL level. Stress level is correlated only with mean diastolic 

blood pressure while social support is not correlated with either physical or psychosocial 

variables. 

MANOVAs conducted to examine the effects of gender on the physical 

components of metabolic syndrome indicate that there were significant effects of gender 

(Wilks’ λ = .912, F(6, 2721) = 43.86, p <.001, ή² = .09). Follow-up univariate ANOVA 

results indicate that males and females present significant differences in waist 

circumference, mean systolic and diastolic blood pressures, and HDL level (Table 58). 

Analysis of the effects of gender on psychosocial variables indicate that there were 

significant effects of gender (Wilks’ λ = .985, F(3, 817) = 1.43, p =.006, ή² = .02).  

 Further analysis indicated that there were significant effects of race/ethnicity on 

physical components of metabolic syndrome as well (Wilks’ λ = .923, F(6, 5442) = 

18.47, p <.001, ή² = .04) (Table 59).  Post-hoc comparisons indicate significant 
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differences in waist circumference between African Americans and Caucasians (p = 

.026) and between African Americans and Hispanics (p = .022). There are significant 

differences between Caucasians and African Americans (p <.001) and Caucasians and 

Hispanics (p < .001) when examining both average systolic and diastolic blood 

pressures. Differences in triglyceride level are significant between Caucasians and 

Hispanics (p = .001), Caucasians and African Americans (p < .001), and African 

Americans and Hispanics (p < .001). Examining blood glucose levels, post-hoc 

comparisons between groups indicate significant differences between Caucasians and 

Hispanics (p < .001), Caucasians and African Americans (p < .001), and African 

Americans and Hispanics (p = .001). Likewise, significant differences in HDL level were 

found between Caucasians and Hispanics (p < .001), Caucasians and African 

Americans (p = .001), and African Americans and Hispanics (p < .001).  

 Regarding interaction effects of racial/ethnic group and gender (Table 60), results 

indicate that there were significant interaction effects on the physical components of 

metabolic syndrome (Wilks’ λ = .99, F(12, 5442) = 3.48, p <.001, ή² = .01). There were 

significant differences in waist circumference and HDL level due to interaction effects of 

race/ethnicity and gender.  

 Overall MANOVA analysis of the psychosocial variables, depression, stress, and 

social support, indicates significant differences between genders (Wilks’ λ = .979, F(4, 

818) = 4.44, p =.001, ή² = .02). Specifically, there are significant differences in level of 

depression between groups. Follow-up univariate ANOVA results indicate that females 

reported higher levels of depression than males (Table 61).  
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 Analysis of difference in levels of the psychosocial variables indicates that there 

were significant differences between racial/ethnic groups (Wilks’ λ = .963, F(6, 1632) = 

5.14, p <.001, ή² = .02). Post-hoc comparisons indicate significant differences in level of 

social support between Hispanics and Caucasians (p < .001) and between Hispanics 

and African Americans (p = .001). However, there were not significant differences in 

level of social support between African Americans and Caucasians.  There were not 

significant differences between groups when evaluating mean level of depression or 

level of stress (Table 62). 

 Regarding interaction effects of racial/ethnic group and gender (Table 63), results 

indicate that interaction effects on the psychosocial variables neared significance (Wilks’ 

λ = .99, F(6, 1636) = 4.14, p =.052, ή² = .01). Interaction effects were significant on 

depression level (p = .008). 

  Logistic regression analysis indicated that none of the psychological variables 

were significant in predicting the presence or absence of metabolic syndrome; only 

physical measures were found to be significant. Caution must be exercised when 

interpreting these results as the predictors are not orthogonal to the dependent variable, 

metabolic syndrome. However, because metabolic syndrome is determined by the 

presence of a combination of any of the physical determinates of metabolic syndrome, 

these results can be analyzed. It appears that waist circumference is the strongest 

predictor of the presence of metabolic syndrome, followed closely by systolic blood 

pressure and blood glucose.  

 However, hierarchical regression analysis (Table 64) indicated that psychological 

variables are significant in predicting the individual physical components of metabolic 
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syndrome. Based on findings from the MANOVAs that race/ethnicity and gender have a 

significant effect on the variance of each physical component of metabolic syndrome, 

race/ethnicity and gender were entered in Step 1 and mean level of depression, stress 

level, and level of social support were entered in Step 2 of each analysis. Results 

indicated that race/ethnicity and gender accounted for approximately 4% of the variance 

in waist circumference and the inclusion of depression explained an additional 2% of the 

variance. In addition, race/ethnicity and gender accounted for approximately 10% of the 

variance in HDL level while the addition of depression explained an additional 10% of 

the variance.  Both depression and stress level were significant in the analysis of 

triglyceride level and blood glucose level. Race/ethnicity and gender accounted for 

approximately 3% of the variance in triglyceride level and mean depression level and 

stress level accounted for an additional 2% of the variance. Analysis of blood glucose 

level indicated that race/ethnicity and gender explained approximately 1% of the 

variance and stress and depression accounted for an additional 2% of the variance. 

Analysis of systolic and diastolic blood pressure indicated that the psychological 

variables did not significantly moderate the effect of race/ethnicity and gender.  
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CHAPTER IV 

DISCUSSION 

 All findings of tests of hypotheses and research questions are visually summarized 

below: 

Hypotheses: 

1. Depression increases the likelihood of developing metabolic syndrome 

2. Anxiety increases the likelihood of developing metabolic syndrome 

3. Social support decreases the likelihood of developing metabolic syndrome 

Research Questions: 

1. A comparison of males to females on the prevalence of metabolic syndrome 

2.   A comparison of prevalence among African Americans, Caucasians, and Mexican 

Americans 

3.  Gender by racial/ethnic identity comparisons of the five components of metabolic 

syndrome of abdominal obesity, hypertriglyceridemia, low HDL cholesterol, high blood 

pressure, and high fasting glucose as well as the psychosocial factors of anxiety, 

depression, and social support 

4.  Exploratory analyses of the correlational relationships of the five components of 

metabolic syndrome with the psychosocial variables. These analyses also compared by 

gender and by racial/ethnic group 
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Table 1 
 
Comparison of Results 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Note: In the above table, “Found “ indicates that a statistically significant relationship was 
found; see specific “results” page for details. 
 

The purpose of this study was to examine the relationship between psychosocial variables and 

the incidence of metabolic syndrome. Two types of psychosocial variables were examined, 

negative factors that are typically viewed as having a detrimental effect on physical health, and 

positive factors that are usually seen has having a beneficial effect on physical health. For this 

study, depression and anxiety were conceptualized as two separate negative psychosocial 

variables while emotional support was considered to be a positive psychosocial variable. There 

were three hypotheses evaluated. The first was that depression increases the likelihood of 

presenting with metabolic syndrome. In a similar vein, the second hypothesis was that anxiety 

increases the likelihood of presenting with metabolic syndrome. The third hypothesis was that 

emotional  support decreases the likelihood of developing metabolic syndrome. Additional 

 Findings from HRS Findings from NHANES 

 Results on page Findings Results on page Findings 

H1 39 Found 51 Not Found 

H2 42 Not Found 51 Not Found 

H3 42 Not Found 52 Not Found 

RQ1 34 Not Found 46 Found 

RQ2 34 Found 46 Found 

RQ3 43 Found 54 Found 

RQ4 38 Found 52 Found 
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analyses were performed to compare the prevalence of metabolic syndrome in males and 

females as well as the prevalence of metabolic syndrome among the racial/ethnic groups 

comprised of African Americans, Caucasians, and Mexican Americans. Further analysis was 

done to allow for gender by racial/ethnic identity comparisons of the five components of 

metabolic syndrome and the psychosocial factors examined in this study. The correlational 

relationships of the five metabolic syndrome components with the psychosocial factors were 

examined and compared by gender and by racial/ethnic group.  

 Two archival data sets were used to examine the relationship between psychosocial 

variables and metabolic syndrome. One data set is from the Health and Retirement Study, a 

large nationally representative longitudinal study that is funded by the National Institute on 

Aging and conducted by the Institute for Social Research at the University of Michigan. A 

subset of this larger data set was used to conduct this study; specifically, demographic, self-

report physical measures, and self-report affective information about respondents collected 

during the 2002, 2004, and 2006 interviews. The second data set is from the National Health 

and Nutrition Examination Study, and is a large nationally representative cross-sectional data 

set that is sponsored by the United States Department of Health and Human Services, the 

Centers for Disease Control and Prevention, and the National Centers for Health Statistics. As 

with the HRS data set, a subset was used for the purposes of this study. In the case of the 

NHANES data set, objective physical measurements in addition to demographic information 

and self-report affective information about participants were used. 

 Results from analysis differed somewhat regarding the hypotheses. The first 

hypothesis, depression increases the likelihood of developing metabolic syndrome was 

supported by analysis of the HRS data. Results of this data indicated that individuals who met 
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criteria for probable metabolic syndrome reported higher levels of depression than did 

individuals who did not meet criteria for likely metabolic syndrome. Further analysis over time 

indicates that individuals who meet criteria for probable metabolic syndrome reported higher 

levels of depression during later HRS cycles than individuals who do not meet criteria for 

probable metabolic syndrome. In addition, individuals who meet criteria for probable metabolic 

syndrome reported greater increases in levels of depression over time than do those who do 

not meet criteria for likely metabolic syndrome. However, while the relationship between 

depression and metabolic syndrome is significant, results did not indicate the direction of the 

relationship. That is, it was not determined if depression predicts the presence of metabolic 

syndrome over time. 

 While analysis of the HRS data set indicates that there is a significant relationship 

between depression and metabolic syndrome, exploration of the NHANES data set did not 

support the first hypothesis that depression increases the risk for presenting with metabolic 

syndrome. While analysis indicated significant differences in mean depression level between 

genders, further analysis of the NHANES data set did not find a significant difference in level of 

depression between those who meet criteria for metabolic syndrome and those who do not 

meet criteria.  

 It is possible that the process used in selecting NHANES participants who met criteria 

for metabolic syndrome may have had an indirect effect on the level of depression reported by 

individuals. Where the HRS study gathered data through self-report, the NHANES study was 

based on physical measurements, those subjects who could not participate in the physical 

examination were eliminated from this study. For example, a subject who could not have blood 

drawn for any number of possible reasons would not provide data regarding blood glucose or 
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triglycerides. It is therefore possible that as a result of the selection process, the more 

physically frail and possibly more depressed individuals were eliminated from analysis. That is, 

the selection process selected individuals with greater physical function and possibly lower 

mean scores of depression. Because the HRS selection process for this study was based on 

self-report without using physical measurements, it included individuals who could not 

participate in an examination that obtained physical measurements.  

 However, multiple regression analysis of the cross-sectional NHANES data set does 

indicate that depression has a moderating effect on the influence of race/ethnicity and gender 

for four of the five components of metabolic syndrome: waist circumference, triglyceride level, 

blood glucose level, and HDL level. This suggests that while the causal relationship between 

metabolic syndrome and psychological factors, specifically depression, was not clearly defined 

by this study, there may be a longitudinal effect in that the impact of depression on the 

individual components of metabolic syndrome may result in the development of metabolic 

syndrome over time. 

 These contradictory findings are supported by the varied results of previous studies 

examining the relationship between depression and metabolic syndrome. Results similar to the 

analysis of the NHANES data set is supported by earlier cross-sectional research by Herva, et 

al. (2006) who found no association between metabolic syndrome and depression. However, 

Skilton, Moulin, Terra, and Bonnet (2007) found that metabolic syndrome is associated with 

depression and depressive subjects. Similarly, Heiskanen et al. (2006) found that metabolic 

syndrome is highly prevalent among outpatients with a history of depression; however, they 

also point out that little research has been done to examine the longitudinal relationship 

between metabolic syndrome and depression. While the causal relationship between 
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depression and metabolic syndrome is not directly known, the findings from the analysis of the 

HRS data set in this study are supported by findings from Goldbacher and Matthews (2007). 

They suggest that depression may increase risk for metabolic syndrome, but they also 

indicated that additional longitudinal research is needed to better examine the relationship 

between metabolic syndrome and depression. These findings are reflective of previous 

literature examining the relationship between depression and diabetes. Depression and 

diabetes have been found to be significantly related, however, the relationship is bidirectional 

with causality as yet not certain (Golden et al., 2007; Eren, Erdi, and Sahin, 2008). Analysis of 

the HRS data set is a step toward further understanding of the relationship between 

depression and metabolic syndrome and indicates that there is a need to assess for 

depression in individuals who are diagnosed with one or more of the physical components of 

metabolic syndrome.  

 Looking at transitions between cycles, the number of individuals who transition from not 

meeting criteria for probable metabolic syndrome to meeting criteria, or from meeting criteria to 

not meeting criteria, make up a very small percentage of the entire HRS data set, but the 

analysis of this relatively small group is worth discussing. The group of respondents in the 

HRS data set who transitioned from not meeting criteria for probable metabolic syndrome to 

meeting criteria reported an increase in mean depression level in later cycles. This increase in 

depressive symptoms could be attributed to a number of factors. Individuals may become 

more depressed as they are confronted with an increased number of medical issues such as 

being newly diagnosed with diabetes or hypertension. Alternatively, individuals who are 

depressed may partake in unhealthy lifestyles that can result in obesity, hypertension, or 

diabetes. It is also possible that as individuals learn that they must undertake a change in 
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behavior, such as increasing activity, monitoring food intake, or monitoring blood sugar or 

blood pressure, in order to manage their medical condition, they experience increased 

symptoms or severity of symptoms of depression. However, it is interesting to note that mean 

level of depression also increased in those HRS respondents who transitioned between cycles 

from meeting criteria for probable metabolic syndrome to not meeting criteria. It may be that 

individuals who are successful in undertaking the behavior modifications necessary to improve 

their health or to manage the chronic conditions of diabetes or hypertension may experience 

increases in symptoms of depression due to the effort required to make the necessary lifestyle 

changes.  

 It is difficult to determine whether the increase in depression predisposes an individual 

to the change in meeting or not meeting criteria or whether the transition in meeting/not 

meeting criteria predisposes the individual to report a greater level of depression. A 

longitudinal study of middle-aged women by Goldbacher (2008) found that baseline depression 

predicted marginally greater odds of having metabolic syndrome over six years. However, 

other research (Koponen, et al., 2008) indicates that metabolic syndrome may be a 

predisposing factor for the development of depression. Stewart-Knox (2005) proposed a 

longitudinal study of the relationship between metabolic syndrome and a number of 

psychosocial variables among subjects older than 50 years residing in Britain and Portugal, but 

results will not be known for several years. Overall, as Heiskanen, et al. (2006) point out, while 

there is cross-sectional research investigating the relationship between metabolic syndrome 

and depression, there is little longitudinal research in this area. Further research would be 

useful in exploring the direction of the relationship between metabolic syndrome and 

depression. In the interim, the results from analysis of HRS data as well as previous literature 
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indicate a strong need to assess individuals not only for the presence of physical risk factors 

for metabolic syndrome but also for the presence of symptoms of depression. Results of the 

analysis of the HRS data set indicate that use of a reliable scale as short as the 9-item CESD 

scale used in this study may be beneficial in identifying individuals with symptoms of 

depression. 

 While the influence of race on the individual components of metabolic syndrome must 

be recognized, it is important to note the relationship of psychosocial variables to these 

individual components. African Americans have a different lipid profile than do Caucasians and 

Hispanics; as a result, race is expected to have an influence on the components of 

triglycerides, HDL, and blood pressure. However, even when considering physiological 

differences inherent in racial/ethnic groups, psychosocial factors have an influence on 

individual components of metabolic syndrome. For example, depression has a significant effect 

in predicting waist circumference and HDL level. It is possible that depressed individuals make 

poor food choices, have a greater consumption of food, and partake in a less active lifestyle. 

These actions, taken singularly or in combination, can result in increased waist circumference, 

lower HDL level, and a greater likelihood of developing metabolic syndrome. This suggests 

that treating symptoms of depression may reduce the prevalence of metabolic syndrome. 

Regression analysis indicates that stress level has an effect on both triglyceride level and 

blood glucose level. While stress level did not show a significant effect on the development of 

metabolic syndrome as a whole, the finding that it significantly affects two of the components 

of metabolic syndrome has important clinical implications. Those individuals who present with 

increased triglycerides or blood glucose levels may benefit from education in stress 

management techniques as well as the usual education regarding diet.    
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 In the analysis of the HRS data set, anxiety was conceptualized as perceiving 

decreased control over factors/events in life. Analysis indicated no significant differences 

between genders regarding perceived decreased control. However, with regard to race, while 

there were not significant differences in decreased sense of control between racial/ethnic 

groups in the 2002 cycle, there were significant differences between racial/ethnic groups in the 

2004 cycle. These differences were not seen in analysis of interactions between gender and 

race/ethnicity, indicating that effects of gender minimize any differences due to race/ethnicity. 

In addition, perceived decreased control did not have a significant effect when examined 

longitudinally as decreased control in either the 2002 or 2004 cycle, and did not have an effect 

on the presence or absence of probable metabolic syndrome in 2006.  

  Because of different variables contained in the NHANES data set, anxiety was 

conceptualized as a level of stress that resulted from exposure to a number of stressors. While 

the conceptualization of anxiety varied somewhat from that seen in analysis of the HRS data 

set, the results were similar in that stress did not have a significant effect on the presence or 

absence of metabolic syndrome. Overall, examination of the data sets did not support the 

second hypothesis that anxiety increases the risk of presenting with metabolic syndrome. In 

this study, neither cross-sectional nor longitudinal analysis indicated that there is a significant 

relationship between anxiety and metabolic syndrome. These findings are somewhat in 

contrast with those of Vogelzangs, et al. (2007) who conducted a study of adults aged 70 to 79 

years. In that study, results indicate that anxiety was significantly associated with metabolic 

syndrome in females, but not males. However, other research does not indicate a significant 

relationship between metabolic syndrome and anxiety (Skilton, Moulin, Terra & Bonnet, 2007; 

Herva, et al., 2006) regardless of gender. Therefore, while the findings of this study do not 
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support the second hypothesis presented, the findings are consistent with some previous 

research.  

 It should be considered that the measures of stress and decreased control might not 

adequately capture the full concept of anxiety especially when considering the different 

racial/ethnic groups in this study. Neither the HRS data set nor the NHANES data set contains 

items that assess the effects of racism as experienced by the various racial/ethnic groups. 

Sue, et al. (2007) discuss the effects of microagression as experienced by racial/ethnic 

minority groups in the United States. Microagression refers to very subtle “verbal, behavioral, 

and environmental indignities” (Sue, et al., 2007, p. 272 that may be conscious or 

unconscious. While one incidence of microagression may not invoke an increase in anxiety or 

stress, it is possible that frequent occurrences of microagression may result in an increase in 

anxiety that is experienced by African Americans or Hispanics but not experienced by 

Caucasians. Future research would benefit from the inclusion of anxiety/stress measures that 

have been found to be reliable and valid when used with different racial/ethnic groups. 

 The third hypothesis proposed that social support decreases the likelihood of metabolic 

syndrome. Analysis of both HRS and NHANES data sets do not support this hypothesis. The 

difference in level of support reported by those who presented with metabolic syndrome or 

probable metabolic syndrome differed only marginally from the level of support reported by 

individuals who did not present with metabolic syndrome or probable metabolic syndrome. This 

finding was consistent in both cross-sectional and longitudinal analyses in this study and in 

contrast to results discussed in the literature. Paskala-Korcala et al. (2008) found that a low 

level of social support level was significantly associated with the occurrence of metabolic 

syndrome in both males and females. Similar results were found in a study of older adults 
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(Vogelzangs, et al., 2007); individuals who reported having inadequate social support were 

more likely to present with metabolic syndrome than individuals who reported receiving 

adequate social support. Because the majority of individuals in both the HRS and NHANES 

reported having sufficient social support and did not report needing additional support, the 

sample was somewhat skewed and it is possible that an accurate assessment of the 

relationship between social support and metabolic syndrome was not achieved.  

 There are several other possible reasons for the lack of significance of social support in 

this study. First, the assessment of social support was rather brief, only two or three items, in 

both the HRS and NHANES methodologies. It is highly likely that such a limited number of 

items cannot sufficiently assess adequacy or inadequacy of social support. In addition, it is 

possible that social support is conceptualized differently among genders and different 

racial/ethnic groups. It is quite possible that the brief assessments of social support contained 

in the HRS and NHANES data sets do not adequately explore the varied ways that different 

genders and racial/ethnic groups perceive social support. It is suggested that future research 

utilize a measure of social support that not only contains more items but has been found to be 

reliable and valid when used with different genders and racial/ethnic groups. 

 It is also possible that as various racial/ethnic groups become more acculturated in the 

United States, the need for social support may likewise change. That is, when members of a 

specific racial/ethnic group first arrive in the United States, their need for social support during 

the adjustment to a new environment and culture may very strong. However, as later 

generations adapt to the prevailing culture, the need for social support within the racial/ethnic 

group may decrease. Since neither the HRS study nor the NHANES study address 
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acculturation, the degree of acculturation experienced by members of racial/ethnic groups 

could not be addressed in the current study. 

 In addition to exploring the hypotheses proposed in this study, additional research 

questions were undertaken. Regarding the prevalence of metabolic syndrome among males 

and females, results were mixed. Examination of the HRS data set indicated that within each 

of the 2002, 2004, and 2006 cycles, gender did not have a significant relationship with 

metabolic syndrome. This finding is in accord with previous literature (Grundy, 2007; Ford, 

Giles, & Dietz, 2002) indicating that the prevalence of metabolic syndrome in the United States 

is approximately equally divided between males and females. However, within the NHANES 

data set, there was a significant relationship between gender and metabolic syndrome with the 

disorder more prevalent in women than in men. While this finding is in contrast to the analysis 

of HRS data and to some previous literature, it is supported by other research (Maggi, Noal, 

Zambon, Limongi, Romanato, and Crepaldi, 2007) which indicated a greater prevalence of 

metabolic syndrome among females. Overall, it appears that when examining the prevalence 

of metabolic syndrome among the genders, findings have been contradictory. While these 

contrasting findings highlight the need for further study, they also demonstrate the need to 

consider other factors such as the racial/ethnic composition of a population. 

 Regarding race/ethnicity, analysis of both HRS and NHANES data indicates a greater 

prevalence of metabolic syndrome among African Americans and Hispanics than among 

Caucasians. It is possible that the higher prevalence of hypertension among African Americans 

drives the increased prevalence of metabolic syndrome among this racial/ethnic group, in spite 

of the findings that African Americans have a more favorable lipid profile, specifically lower 

levels of triglycerides (Stein, Kushner, Gidding, & Falkner, 2007). Similarly, the greater 
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distribution of diabetes and obesity among Hispanics may be the factors underlying the greater 

distribution of metabolic syndrome among that segment of the population.  

 It appears that the prevalence of metabolic syndrome is best examined when both 

gender and race/ethnicity are taken into account. Within both the HRS and NHANES data, 

prevalence of metabolic syndrome was greater in Caucasian males, African American females, 

and Hispanic females. It should be noted that these results, while significant in the analysis of 

HRS data, were not significant when analyzing the NHANES data. These findings both 

contrast and support earlier findings. Regarding the greater prevalence of metabolic syndrome 

in Caucasian males, the findings in this study contrast earlier studies which indicate a roughly 

equal distribution of metabolic syndrome among Caucasian males and females. However, 

support can be found for the results in this study from research by Frimann, et al. (2008) who 

found a higher prevalence in Caucasian males than in Caucasian females. A possible reason 

for the difference in findings is that the earlier literature is based on the population profiles that 

existed in the 1980’s and 1990’s while this study and that by Firmann, et al. examined 

individuals in the early part of the twenty-first century. As the population has become more 

obese in recent years, it is possible that Caucasian males are likewise getting more obese 

resulting in an increase in prevalence of metabolic syndrome in that subgroup of the national 

population.  Regarding the higher prevalence of metabolic syndrome in African American and 

Hispanic females, these findings support earlier work by Grundy (2007) and Ford, et al. (2002). 

In addition, while African Americans in general are more likely to have hypertension, African 

American males tend to present with lower waist circumference, lower triglyceride levels, and 

greater HDL levels (Vega, Adams-Huet, Peshock, Willett, Shah, and Grundy, 2006), factors 

which protect against the development of metabolic syndrome. In contrast, African American 
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females, in addition to presenting with hypertension are more likely to be obese (Smith et al, 

2005) with the result that metabolic syndrome is more prevalent in this portion of the 

population. Hispanic females tend to present with three of the major risk factors: hypertension, 

obesity, and diabetes (Ong, Carroll, Curtin, McDowell, Tabak, and Flegal, 2007).  

 In the case of the NHANES data set, multiple physical factors were examined in 

determining if criteria for metabolic syndrome were met, thus it was possible to make gender 

by racial/ethnic identity comparisons of both physical and psychosocial variables. Examining 

level of depression, overall, the level of depression reported in both the HRS and NHANES 

data sets were very low. There are several possible reasons for this finding. The average age 

of the HRS sample in this study was 66 years old; it is possible that individuals of this age 

cohort are reluctant to admit to experiencing symptoms of depression. It is also possible that at 

this age, most individuals are still relatively independent and may be experiencing fewer 

symptoms of depression as they do not experience the burdens of work or childcare. 

Interestingly, the level of depression did increase for both cycles with each successive cycle. It 

is possible that as the individuals in this sample continue to grow older, they may experience 

increased symptoms or intensity of symptoms of depression as their level of independence or 

physical health changes. With regard to gender and depression, females did report a slightly 

higher level of depression than did males. In addition, females in the HRS data set reported a 

greater level of perceived loss of control over factors in their lives than did males while, in the 

NHANES data set, females reported greater levels of stress. However, concurrently, females 

in the HRS data set also reported higher levels of social support than did males while the level 

of help available was essentially equal between the genders. Analysis of the NHANES data set 

revealed that males and females reported receiving the same level of social support while 
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females reported needing slightly more social support; however, these findings were not 

significant. The finding that females reported increased levels of depression and perceived 

loss of control yet also reported greater levels of emotional support is somewhat perplexing; 

further research regarding perceived social support is indicated. 

 Race/ethnic identity comparisons of psychosocial variables revealed varying results. 

Among individuals in the HRS data set, Hispanics reported the greatest level of depression. 

This is not unexpected given the greater prevalence of metabolic syndrome in Hispanics and 

supports previous findings that depression increases the risk of metabolic syndrome 

(Vogelzangs, et al., 2007). In the NHANES data set, levels of depression reported by African 

Americans and Hispanics were essentially equal and greater than that reported by 

Caucasians; however, results were not significant. Regarding perceived sense of control, 

Caucasians reported the greatest sense of control while Hispanics reported the least sense of 

control. Hispanics also reported the highest stress level; however, African Americans reported 

the lowest stress level. Because perceived sense of control and stress level do not measure 

the same factors, it is difficult to draw conclusions regarding these results. Analysis of social 

support provided contradictory results between the two data sets. Examination of the HRS 

data set indicated that Caucasians reported the highest level of both emotional support and 

help available while examination of the NHANES data set indicated that Hispanics reported the 

highest level of emotional support, and Caucasians and African Americans reported a greater 

level of need for additional support. The HRS results are supported by the work of Vogelzangs, 

et al. (2007) who found that inadequate emotional support is a risk factor for presenting with 

metabolic syndrome, yet these same findings do not support the results of analysis of the 

NHANES data set. As stated previously, it is possible that the small number of items used to 
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determine level of social support may not adequately assess the adequacy or inadequacy of 

emotional support. 

 Because the NHANES contained all five factors, of which three are required for the 

diagnosis of metabolic syndrome, it was possible to perform gender by race/ethnic identity 

comparisons of the physical measures. Analysis of the individual components of metabolic 

syndrome indicate that females tend to present with higher systolic blood pressure; however, 

males tend to present with higher diastolic blood pressure, greater waist circumference, 

increased levels of triglycerides, greater levels of blood glucose, and lower levels of high-

density lipoproteins. This finding is unexpected given that, in the NHANES data set, the 

prevalence of metabolic syndrome is greater in females than in males. It is possible that within 

males, an increase in one physical component was offset by a protective decrease (or, in the 

case of HDL, increase) of another component.  

 Further analysis was performed to compare between the racial/ethnic groups on the 

levels of each of the physical components. African Americans presented with the highest 

systolic and diastolic blood pressure and largest waist circumference. However, they also 

presented with the lowest triglyceride level and highest HDL level. Hispanics presented with 

the highest triglyceride levels, highest blood glucose levels, and lowest HDL level. Therefore, it 

is not surprising that the prevalence of metabolic syndrome in this study was higher among 

African Americans and Hispanics. These findings were supported by earlier research by 

Grundy (2007) and Ford, et al. (2002). The results of this and earlier studies indicate a strong 

need for education among ethnic groups regarding the risk factors for metabolic syndrome.  

Clinical Implications 
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 There appears to be a significant relationship between depression and metabolic 

syndrome. While the findings do not indicate that depression is predictive of the presence of 

metabolic syndrome, but do support the bidirectionality of the relationship between the two, 

results do indicate that individuals who present with components of metabolic syndrome 

should be screened for symptoms of depression. Similarly, individuals who present with 

symptoms of depression should be educated about the risks of developing metabolic 

syndrome and measures that can be implemented in an effort to decrease the likelihood of 

developing metabolic syndrome. It should be noted that some of the non-pharmacological 

measures that can be implemented to decrease the severity of depression, such as increasing 

activity level and improving sleep, can also improve several of the components of metabolic 

syndrome, including reducing waist circumference and reducing blood pressure. 

Indications for Further Study 

  Future research could build upon this study by including a deeper analysis of social 

support and anxiety. While the NHANES and HRS data sets do include measures of social 

support and anxiety (conceptualized as stress), the inclusion of measures that have been 

found to be valid and reliable among various racial/ethnic groups would be beneficial. In 

addition, the inclusion of a sample of individuals diagnosed with clinical depression would be 

beneficial in further exploring the relationship of depression and metabolic syndrome. 
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Table 2 
 
HRS Gender x Probable Metabolic Syndrome 

 2002 2004 2006 
 
 

Does Not 
Meet Criteria 
for Probable 

Metabolic 
Syndrome  

Meets 
Criteria for 
Probable 
Metabolic 
Syndrome  

Total Does Not 
Meet Criteria 
for Probable 

Metabolic 
Syndrome 

Meets 
Criteria for 
Probable 
Metabolic 
Syndrome 

Total Does Not 
Meet Criteria 
for Probable 

Metabolic 
Syndrome 

Meets 
Criteria for 
Probable 
Metabolic 
Syndrome 

Total 

Gender 

Male 
Actual 3963 625 4588 4796 843 5639 4635 1000 5635 
Expected 3951.5 636.5 4588 4765.4 873.6 5639 4614.4 1020.6 5635 
Percent 38.2 6.0 44.3 38.6 6.8 45.4 37.4 8.1 45.4 

Female 
Actual 4964 813 5777 5694 1080 6774 5524 1247 6771 
Expected 4975.5 801.5 5777 5724.6 1049.4 6774 5544.6 1226.4 6771 
Percent 47.9 7.8 55.7 45.9 8.7 54.6 44.5 10.1 54.6 

Total 
Actual 8927 1438 10365 10490 1923 12413 10159 2247 12406 
Expected 8927 1438 10365 10490 1923 12413 10159 2247 12406 
Percent 86.1 13.9 100.0 84.5 15.5 100.0 81.9 18.1 100.0 

Pearson Chi-square 0.434 2.322 0.932 
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Table 3 
 
HRS Race/Ethnicity x Probable Metabolic Syndrome 

 2002 2004 2006 
 Does Not 

Meet 
Criteria for 
Probable 
Metabolic 
Syndrome 

Meets 
Criteria for 
Probable 
Metabolic 
Syndrome 

Total Does Not 
Meet 

Criteria for 
Probable 
Metabolic 
Syndrome 

Meets 
Criteria for 
Probable 
Metabolic 
Syndrome 

Total Does Not 
Meet 

Criteria for 
Probable 
Metabolic 
Syndrome 

Meets 
Criteria for 
Probable 
Metabolic 
Syndrome 

Total 

Race/ 
Ethnicity 

 

Caucasian 
Actual 6881 893 7774 7908 1163 9071 7678 1385 9063 
Expected 6695.1 1078.9 7774 7670.3 1400.7 9071 7425.6 1637.4 9063 
Percent 67.6 8.8 76.4 65.1 9.6 74.7 63.2 11.4 74.6 

African 
American 

Actual 1132 349 1481 1411 457 1868 1353 518 1871 
Expected 1275.5 205.5 1481 1579.6 288.4 1868 1533.0 338.0 1871 
Percent 11.1 3.4 14.6 11.6 3.8 15.4 11.1 4.3 15.4 

Hispanic 
Actual 749 170 919 954 256 1210 919 291 1210 
Expected 791.5 127.5 919 1023.2 186.8 1210 991.4 218.6 1210 
Percent 7.4 1.7 9.0 7.9 2.1 10.0 7.6 2.4 10.0 

Total 
Actual 8762 1412 10174 10273 1876 12149 9950 2194 12144 
Expected 9762 1412 10174 10273 1876 12149 9950 2194 12144 
Percent 86.1 13.9 100.0 84.6 15.4 100.0 81.9 18.1 100.0 

Pearson Chi-square 169.874*** 194.454*** 193.691*** 
***Significant at < .001 level         
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Table 4 
 
HRS Race/Ethnicity x Gender x Probable Metabolic Syndrome 

 2002 2004 2006 

Male Female Total Male Female Total Male Female Total 

Does Not 
Meet 

Criteria for 
Probable 
Metabolic 
Syndrome 

Caucasian 
Actual 3166 3715 6881 3745 4163 7908 3621 4057 7678 

Expected 6063.5 3817.5 6881 3619.5 4288.5 7908 3506.4 4171.6 7678 

Percent 36.1 42.4 78.5 36.5 40.5 77.0 36.4 40.8 77.2 

African 
American 

Actual 393 739 1132 500 911 1411 479 874 1353 

Expected 504.0 628.0 1132 645.8 765.2 1411 617.9 735.1 1353 

Percent 4.5 8.4 12.9 4.9 8.9 13.7 4.8 8.8 13.6 

Hispanic 
Actual 342 407 749 434 497 954 444 475 919 

Expected 333.5 415.5 749 436.7 517.3 954 419.7 499.3 919 

Percent 3.9 4.6 8.5 4.4 4.8 9.3 4.5 4.8 9.2 

Total 
Actual 3901 4861 8762 4702 587 10273 4544 5406 9950 

Expected 3901.0 4861 8762 4702 649.7 10273 4544 5406 9950 

Percent 44.5 55.5 100 45.8 54.2 100.0 45.7 54.3 100 

Meets 
Criteria for 
Probable 
Metabolic 
Syndrome 

Caucasian 
Actual 437 456 893 576 587 1163 695 690 1385 

Expected 388.3 504.7 893 201.7 649.7 1163 620.5 764.5 1385 

Percent 30.9 32.3 63.2 8.3 31.3 62.0 31.7 31.4 63.1 

African 
American 

Actual 114 235 349 97 302 457 178 340 518 

Expected 151.8 197.2 349 113.0 255.3 457 232.1 285.9 518 

Percent 8.1 16.6 24.7 5.2 16.1 24.4 8.1 15.5 23.6 

Hispanic 
Actual 63 107 170 97 159 256 110 181 291 

Expected 73.9 96.1 170 113.0 143.0 256 130.4 160.6 291 

Percent 4.5 7.6 12.0 5.2 8.5 13.6 5.0 8.2 13.3 

Total 
Actual 614 798 1412 828 1048 1876 983 1211 2194 

Expected 614 798 1412 828 1048 1876 983 1211 2194 

Percent 43.5 56.5 100.0 44.1 55.9 100.0 44.8 55.2 100.0 

Pearson Chi-square 50.625*** 70.484*** 66.947*** 

***Significant at < .001 level 
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Table 5 
 
HRS Age and Probable Metabolic Syndrome 

  2002 2004 2006 
Meets 

Criteria for 
Probable 
Metabolic 
Syndrome 

N m SD t p N m SD t p N m SD t p 

Age 

Yes 
1433 67.23 8.11 -2.91 .004 1923 67.23 8.85 -4.50 .000 2247 68.77 8.70 -2.48 .013 

No 
8904 66.51 8.86 10490 66.14 9.94 10159 68.20 10.05 
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Table 6 
 
HRS Coupleness and Probable Metabolic Syndrome  
 2002 2004 2006 

Does Not 
Meet 

Criteria for 
Probable 
Metabolic 
Syndrome 

Meets 
Criteria 

for 
Probable 
Metabolic 
Syndrome 

Total Does Not 
Meet 

Criteria 
for 

Probable 
Metabolic 
Syndrome 

Meets 
Criteria 

for 
Probable 
Metabolic 
Syndrome 

Total Does Not 
Meet 

Criteria 
for 

Probable 
Metabolic 
Syndrome 

Meets 
Criteria 

for 
Probable 
Metabolic 
Syndrome 

Total 

Part of a 
Couple 

Actual 6126 934 7060 6945 1198 8143 6510 1333 7843 
Expected 6081.5 978.5 7060 6881.5 1261.5 8143 6422.5 1420.5 7843 
Percent 59.2 9.0 68.2 55.9 9.7 65.6 52.5 10.7 63.2 

Not Part 
of a 

Couple 

Actual 2786 500 3286 3545 725 4270 3649 914 4563 
Expected 2830.5 455.5 3286 3608.5 661.5 4270 3736.5 826.5 4563 
Percent 26.9 4.8 31.8 28.6 5.8 34.4 29.4 7.4 36.8 

Total 
Actual 8912 1434 10346 10490 1923 12413 10159 2247 12406 
Expected 8912 1434 10346 10490 1923 12413 10159 2247 12406 
Percent 86.1 13.9 100.0 84.5 15.5 100.0 84.9 18.1 100.0 

Pearson Chi-square 7.412*** 10.995*** 17.911*** 
***Significant at < .001 level 
Note: Being part of a couple includes individuals who are married, living with a partner, or part of a committed relationship. Not being part of a couple includes individuals who are 
unmarried, divorced, widowed, or otherwise not part of a committed relationship. 
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Table 7 
 
HRS Education and Probable Metabolic Syndrome 

 2002 2004 2006 
Meets 

Criteria for 
Probable 
Metabolic 
Syndrome 

N m 
(yrs) 

SD t p N m 
(yrs) 

SD t p N m 
(yrs) 

SD t p 

Highest 
Level of 
Education 

No 
8927 12.33 3.56 9.42 .000 10490 12.61 4.57 9.74 .000 10156 12.61 4.54 9.23 .000 

Yes 
1438 11.38 3.43 1923 11.52 4.00 2247 11.65 3.86 
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 Table 8 
 
HRS Education Categories and Probable Metabolic Syndrome  
 2002 2004 2006 

Does Not 
Meet 

Criteria 
for 

Probable 
Metabolic 
Syndrome 

Meets 
Criteria 

for 
Probable 
Metabolic 
Syndrome 

Total Does Not 
Meet 

Criteria 
for 

Probable 
Metabolic 
Syndrome 

Meets 
Criteria 

for 
Probable 
Metabolic 
Syndrome 

Total Does Not 
Meet 

Criteria 
for 

Probable 
Metabolic 
Syndrome 

Meets 
Criteria 

for 
Probable 
Metabolic 
Syndrome 

Total 

Education 
 

Did Not 
Complete 

High School 

Actual 2221 535 2756 2401 692 3093 2332 759 3091 
Expected 2373.6 382.4 2756 2613.8 479.2 3093 2531.2 559.8 3091 
Percent 21.4 5.2 26.6 19.3 5.6 24.9 18.8 6.1 24.9 

High School 
Diploma 

Actual 3161 482 3643 3595 628 4223 3461 757 4218 
Expected 3137.6 505.4 3643 3568.8 654.2 4223 3454.0 764.0 4218 
Percent 30.5 4.7 35.1 29.0 5.1 34.0 27.9 6.1 34.0 

Some Post-
high School 
Education 

Actual 2622 333 2955 3317 475 3792 3222 570 3792 
Expected 2545.0 410.0 2955 3204.6 587.4 3792 3105.2 686.8 3792 
Percent 25.3 3.2 28.5 26.7 3.8 30.5 26.0 4.6 30.6 

4-year 
Degree or 
Beyond 

Actual 923 88 1305 1177 128 1305 1144 161 1305 
Expected 870.7 140.3 1305 1102.8 202.2 1305 1068.6 236.4 1305 
Percent 8.9 0.8 10.5 9.5 1.0 10.5 9.2 1.3 10.5 

Total 
Actual 8927 1438 10365 10490 1923 12413 10159 2247 12406 
Expected 8927 1438 10365 10490 1923 12413 10159 2247 12406 
Percent 86.1 13.9 100.0 84.8 15.5 100.0 81.9 18.1 100.0 

Pearson Chi-square 111.40*** 170.78*** 140.19*** 
***Significant at < .001 level 
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Table 9 
 
HRS Change in Health Status 

  2002 2004 2006 
Meets Criteria 
for Probable 

Metabolic 
Syndrome 

N m SD t p N m SD t p N m SD t p 

Change 
in 

Health 
Status 

Yes 
1423 2.28 0.62 -9.01 .000 1731 2.27 0.64 -7.7 .000 2244 2.25 0.65 -7.19 .000 

No 
8818 2.13 0.55 8857 2.15 0.58 10153 2.15 0.58 

 



   

 82

Table 10 
 
HRS Change in Health Status Between Cycles and Probable Metabolic Syndrome 
 2000 to 2002 2002 to 2004 2004 to 2006 

Does Not 
Meet Criteria 
for Probable 

Metabolic 
Syndrome in 

2002 

Meets 
criteria for 
Probable 
metabolic 
syndrome 
in 2002 

Total Does Not 
Meet Criteria 
for Probable 

Metabolic 
Syndrome in 

2004 

Meets 
criteria for 
Probable 
metabolic 

syndrome in 
2004 

Total Does Not 
Meet Criteria 
for Probable 

Metabolic 
Syndrome in 

2006 

Meets 
criteria for 
Probable 
metabolic 
syndrome 
in 2006 

Total 

Health 
Status 

Change 
 

Better 
Actual 804 126 930 954 181 1135 1057 261 1318 
Expected 800.8 129.2 930 949.4 185.6 1135 1079.4 238.6 1318 
Percent 7.9 1.2 9.1 9.0 1.7 10.7 8.5 2.1 10.6 

No 
Change 

Actual 6020 775 6795 5656 908 6564 6498 1158 7656 
Expected 5850.8 944.2 6795 5490.9 1073.1 6564 6270.2 1385.8 7656 
Percent 58.8 7.6 66.4 53.4 8.6 62.0 52.4 9.3 61.8 

Worse 
Actual 1994 522 2516 2247 642 2889 2598 825 3423 
Expected 2166.4 349.6 2516 2416 472.3 2889 2803.4 619.6 3423 
Percent 19.5 5.1 24.6 21.2 6.1 27.3 21.0 6.7 27.6 

Total 
Actual 8818 1423 10241 8857 1731 10588 10153 2244 12397 
Expected 8818 1423 10241 8857 1731 10588 10153 2244 12397 
Percent 86.1 13.9 100.0 83.7 16.3 100.0 81.9 18.1 100.0 

Pearson Chi-square 134.031*** 103.386*** 131.443*** 
***Significant at < .001 level 
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Table 11 
 
HRS Meeting Criteria for Metabolic Syndrome Across Cycles 

Meets 
criteria for 
Probable 
Metabolic 
Syndrome 

in 2002 

 Meets Criteria for Probable 
Metabolic Syndrome in 2004 

Meets 
Criteria 
for 
Probable 
Metabolic 
Syndrome 
in 2004 

 Meets Criteria for Probable 
Metabolic Syndrome in 2006 

No  Yes Total No  Yes  Total 

No 
Actual 8523 396 8919 

No 
Actual 9963 506 10469 

Expected 7473.6 1445.4 8919 Expected 8586.2 1882.8 10469 
Percent 82.4 3.8 86.2 Percent 80.5 4.1 84.6 

Yes 
Actual 143 1280 1423 

Yes 
Actual 188 1720 1908 

Expected 1192.4 230.6 1423 Expected 1564.8 343.2 1908 
Percent 1.4 12.4 13.8 Percent 1.5 13.9 15.4 

Total 
Actual 8666 1676 10342 

Total 
Actual 10151 2226 12377 

Expected 8666 1676 10342 Expected 10151 2226 12377 
Percent 83.8 16.2 100.0 Percent 82.0 18.0 100.0 

Pearson Chi-square 6608.081***  7963.423*** 
***Significant at < .001 level 
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Table 12 
 
HRS Pearson Correlations: Psychosocial Variables x Meeting Criteria for Probable Metabolic Syndrome 
 Meets Criteria 

for Probable 
MS 2002 

Meets 
Criteria for 
Probable MS 
2004 

Meets 
Criteria for 
Probable MS 
2006 

Mean 
Depression 
Level 2002 

Mean 
Depressio
n Level 
2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 2004 

Meets Criteria 
for Probable 
MS 2002 

1.00 .80** .69** .10** .13** .13** -.06* -.03 .08** .06* 

Meets Criteria 
for Probable 
MS 2004 

.80** 1.00 .80** .11** .13** .14** -.06 -.04 .07** .08** 

Meets Criteria 
for Probable 
MS 2006 

.69** .80** 1.00 .10** .13** .13** -.06* -.05* -.07* .05* 

Mean 
Depression 
Level 2002 

.10** .11** .10** 1.00 .58** .56** -.20** -.23* .41** .53** 

Mean 
Depression 
Level 2004 

.13** .14** .13** .56** 1.00 .61** -.19** -.25** .52** .44** 

Mean 
Depression 
Level 2006 

.13** .14** .13** .56** -.19** 1.00 -.17** -.24** .43** .41** 

Social Support 
2002 

-.06* -.06* -.06* -.20** -.19** -.17** 1.00 .48** -.22** -.28** 

Social Support 
2004 

-.03 -.04 -.05* -.23** -.25** -.24** .48** 1.00 -.29** .27** 

Decreased 
Control 2002 

.08** .07** .07** .41** .52** .43** -.22** -.29** 1.00 .47** 

Decreased 
Control 2004 

.06* .08* .05* .53* .44** .41** -.28** -.27** .47** 1.00 

** Significant at the .01 level * Significant at the .05 level 
MS = Metabolic Syndrome 
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Table 13 
 
HRS Pearson Correlations x Gender: Psychosocial Variables x Meeting Criteria for Probable Metabolic Syndrome 

Males 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .81** .69** .09** .12** .12** -.03 -.01 .02 .05 

Meets 
Criteria for 
Probable 
MS 2004 

.81** 1.00 .81** .10** .13** .14** -.04 -.03 .06 .07 

Meets 
Criteria for 
Probable 
MS 2006 

.69** .81** 1.00 .10** .13** .13** -.03 -.06 .03 .05 

Mean 
Depression 
Level 2002 

.09** .10** .10** 1.00 .56** .55** -.21** -.29** .51** .39** 

Mean 
Depression 
Level 2004 

.12** .13** .13** .56** 1.00 .60** -.24** -.31** .41** .51** 

Mean 
Depression 
Level 2006 

.12** .14** .13** .55** .60** 1.00 -.16** -.32** .37** .46** 

Social 
Support 
2002 

-.03 -.04 -.03 -.21** -.24** -.16** 1.00 .46** -.24** -.16** 

Social 
Support 
2004 

-.01 -.03 -.06 -.29** -.31** -.32** .46** 1.00 -.27** -.32** 

Decreased 
Control 
2002 

.02 .06 .03 .51** .41** .37** -.24** -.27** 1.00 .43** 

Decreased 
Control 
2004 

.05 .07 .05 .39** .51** .46** -.16** -.32** .43** 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 13 (continued) 
 

Females 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .80** .69** .10** .13** .13** -.08** -.04 .08* .10** 

Meets 
Criteria for 
Probable 
MS 2004 

.80** 1.00 .80** .12** .12** .14** -.08** -.04 .09* .07* 

Meets 
Criteria for 
Probable 
MS 2006 

.69** .80** 1.00 .11** .12** .13** -.07** -.05 .07* .08* 

Mean 
Depression 
Level 2002 

.10** .12** .11** 1.00 .58** .55** -.21** -.22** .54** .41** 

Mean 
Depression 
Level 2004 

.13** .12** .12** .58** 1.00 .59** -.18** -.22** .43** .52** 

Mean 
Depression 
Level 2006 

.13** .14** .13** .55** .59** 1.00 -.19** -.21** .42** .40** 

Social 
Support 
2002 

-.08** -.08** -.07** -.21** -.18** -.19** 1.00 .49** -.32** -.27** 

Social 
Support 
2004 

-.04 -.04 -.05 -.22** -.22 -.21** .49** 1.00 -.28** -.29** 

Decreased 
Control 
2002 

.08* .09* .07* .54** .43** .42** -.32** -.28** 1.00 .48** 

Decreased 
Control 
2004 

.10** .07* .08* .41** .52** .40** -.27** -.29** .48** 1.00 

** Significant at the .01 level * Significant at the .05 level 
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Table 14 
 
HRS Pearson Correlations x Race/Ethnicity: Psychosocial Variables x Meeting Criteria for Probable Metabolic Syndrome 

Caucasians 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .79** .68** .09** .12** .11** -.04 .00 .04 .05 

Meets 
Criteria for 
Probable 
MS 2004 

.79** 1.00 .79** .10** .11** .11** -.06* -.01 .05 .03 

Meets 
Criteria for 
Probable 
MS 2006 

.68** .79** 1.00 .09** .11** .10** -.03 -.01 .02 .03 

Mean 
Depression 
Level 2002 

.09** .10** .09** 1.00 .58** .57** -.18** -.22** .56** .40** 

Mean 
Depression 
Level 2004 

.12** .11** .11** .58** 1.00 .60** -.19** -.26** .45** .53** 

Mean 
Depression 
Level 2006 

.11** .11** .10** .57** .60** 1.00 -.18** -.24** .43** .44** 

Social 
Support 
2002 

-.04 -.06* -.03 -.18** -.19** -.18** 1.00 .48** -.26** -.20** 

Social 
Support 
2004 

.00 -.01 -.01 -.22** -.26** -.24** .48** 1.00 -.25** -.29** 

Decreased 
Control 
2002 

.04 .05 .02 .56** .45** .43** -.26** -.25** 1.00 .47** 

Decreased 
Control 
2004 

.05 .03 .03 .40** .53** .44** -.20** -.29** .46** 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 14 (continued) 
 

African 
Americans 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .84** .75** .09** .10** .16** .06 -.03 .00 .12 

Meets 
Criteria for 
Probable 
MS 2004 

.84** 1.00 .83** .11** .12** .18** .08 -.05 .03 .13 

Meets 
Criteria for 
Probable 
MS 2006 

.75** .83** 1.00 .08** .11** .15** -.02 -.13 .06 .13 

Mean 
Depression 
Level 2002 

.09** .11** .08** 1.00 .57** .53** -.15 -.12 .41** .36** 

Mean 
Depression 
Level 2004 

.10** .12** .11** .57** 1.00 .61** -.15 -.23** .32** .42** 

Mean 
Depression 
Level 2006 

.16** .18** .15** .53** .61** 1.00 -.10 -.24* .26** .36** 

Social 
Support 
2002 

.06 .08 -.02 -.15 -.15 -.10 1.00 .44** -.26** -.25** 

Social 
Support 
2004 

-.03 -.05 -.13 -.12 -.23** -.24** .44** 1.00 -.19** -.28** 

Decreased 
Control 
2002 

.00 .03 .06 .41** .32** .26** -.29** -.19** 1.00 .38** 

Decreased 
Control 
2004 

.12 .13 .13 .36** .42** .36** -.25** -.28** .38** 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 14 (continued) 
 

Hispanics 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .77** .64** .07 .12** .15** -.25* -.07 .11 .16 

Meets 
Criteria for 
Probable 
MS 2004 

.77** 1.00 .79** .07 .11** .13** -.18 -.09 .14 .07 

Meets 
Criteria for 
Probable 
MS 2006 

.64** .79** 1.00 .10** .12** .14** -.15 -.12 .13 .12 

Mean 
Depression 
Level 2002 

.07 .07 .10** 1.00 .57** .51** -.34** -.38** .43** .48** 

Mean 
Depression 
Level 2004 

.12** .11** .12** .57** 1.00 .59** -.14 -.12 .38** .53** 

Mean 
Depression 
Level 2006 

.15** .13** .14** .51** .59** 1.00 -.20 -.21* .42** .43** 

Social 
Support 
2002 

-.25* -.18 -.15 -.34** -.14 -.20 1.00 .47** -.29** -.28* 

Social 
Support 
2004 

-.07 -.09 -.12 -.38** -.12 -.21* .47** 1.00 -.47** -.25** 

Decreased 
Control 
2002 

.11 .14 .13 .43** .38** .42** -.29** -.47** 1.00 .48** 

Decreased 
Control 
2004 

.16 .07 .12 .48** .53** .43** -.28** -.25** .48** 1.00 

** Significant at the .01 level * Significant at the .05 level 
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Table 15 
 
HRS Pearson Correlations x Race/Ethnicity and Gender: Psychosocial Variables x Meeting Criteria for Probable Metabolic Syndrome 

Caucasian 
Males 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .81*** .69** .09** .13** .12** -.02 -.03 .02 .03 

Meets 
Criteria for 
Probable 
MS 2004 

.81** 1.00 .81** .10** .13** .13** -.05 -.03 .07 .04 

Meets 
Criteria for 
Probable 
MS 2006 

.69** .81** 1.00 .11** .14** .12** -.03 -.04 .02 .03 

Mean 
Depression 
Level 2002 

.09** .10** .11** 1.00 .58** .56** -.21** -.30 .51** .39** 

Mean 
Depression 
Level 2004 

.13** .13** .14** .58** 1.00 .61** -.22** -.34** .44** .56** 

Mean 
Depression 
Level 2006 

.12** .13** .12** .56** .61** 1.00 -.15** -.32** .40** .46** 

Social 
Support 
2002 

-.02 -.05 -.03 -.21** -.22** -.15** 1.00 .46** -.25** .14** 

Social 
Support 
2004 

-.03 -.03 -.04 -.30** -.34** -.32** .46** 1.00 -.26** -.35** 

Decreased 
Control 
2002 

.02 .07 .02 .51** .44** .40** -.25** -.26** 1.00 .44** 

Decreased 
Control 
2004 

.03 .04 .03 .39** .56** .46** -.14** -.35** .44** 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 15 (continued) 
 

Caucasian 
Females 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .78** .67** .09** .12** .11** -.04 .02 .06 .06 

Meets 
Criteria for 
Probable 
MS 2004 

.78** 1.00 .77** .10** .10** .11** -.07 .01 .04 .03 

Meets 
Criteria for 
Probable 
MS 2006 

.67** .77** 1.00 .09** .10** .10** -.03 .02 .03 .03 

Mean 
Depression 
Level 2002 

.09** .10** .10** 1.00 .46** .56** -.18** -.20** .58** .40** 

Mean 
Depression 
Level 2004 

.12** .10** .10** .56** 1.00 .58** -.19** -.22** .45** .51** 

Mean 
Depression 
Level 2006 

.11** .11** .10** .56** .58** 1.00 -.21** -.21** .43** .41** 

Social 
Support 
2002 

-.04 -.07 -.03 -.18** -.19** -.21** 1.00 .48** -.29** -.23** 

Social 
Support 
2004 

.02 .01 .02 -.20** -.22** -.21** .48** 1.00 -.26** -.26** 

Decreased 
Control 
2002 

.06 .04 .03 .58** .45** .43** -.29** -.26** 1.00 .47** 

Decreased 
Control 
2004 

.06 .03 .03 .40** .51** .41** -.23** -.26** .47** 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 15 (continued) 
 

African 
American 

Males 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .84** .72** .04 .00 .10* .10 .11 -.15 .09 

Meets 
Criteria for 
Probable 
MS 2004 

.84** 1.00 .83** .09 .08* .15** .18 -.01 -.12 .15 

Meets 
Criteria for 
Probable 
MS 2006 

.72** .83** 1.00 .04 .05 .13** .08 -.10 .02 .10 

Mean 
Depression 
Level 2002 

.04 .09 .04 1.00 .48** .53** -.04 -.13 .46** .35** 

Mean 
Depression 
Level 2004 

.00 .08* .05 .48** 1.00 .59** -.22 -.31** .24 .24* 

Mean 
Depression 
Level 2006 

.10* .15** .13** .53** .59** 1.00 -.11 -.41** .13 .37** 

Social 
Support 
2002 

.10 .18 .08 -.04 -.22 -.11 1.00 .54** -.15 -.18 

Social 
Support 
2004 

.11 -.01 -.01 -.13 -.31 -.41** .54** 1.00 -.24 -.20 

Decreased 
Control 
2002 

-.15 -.12 .02 .46** .24 .13 -.15 -.24 1.00 .30* 

Decreased 
Control 
2004 

.03 .15 .10 .35** .24* .37** -.18 -.20 .30* 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 15 (continued) 
 

African 
American 
Females 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .85** .77** .10** .14** .18** .03 -.08 .03 .12 

Meets 
Criteria for 
Probable 
MS 2004 

.85** 1.00 .83** .12** .14** .19** .04 -.07 .09 .12 

Meets 
Criteria for 
Probable 
MS 2006 

.77** .83** 1.00 .10** .13** .16** -.07 -.14 .08 .15 

Mean 
Depression 
Level 2002 

.10** .12** .10** 1.00 .59** .53** -.20* -.12 .38** .36** 

Mean 
Depression 
Level 2004 

.14** .14** .13** .59** 1.00 .61** -.14 -.20* .34** .48** 

Mean 
Depression 
Level 2006 

.18** .19** .16** .53** .61** 1.00 -.09 -.18* .30** .35** 

Social 
Support 
2002 

.03 .04 -.07 -.20** -.14 -.09 1.00 .39** -.37** .29** 

Social 
Support 
2004 

-.08 -.07 -.14 -.12 -.20* -.17* .39** 1.00 -.16 -.31** 

Decreased 
Control 
2002 

.03 .09 .08 .38** .34** .30** -.37** -.16 1.00 .40** 

Decreased 
Control 
2004 

.12 .12 .15 .36** .48** .35** -.29** -.31** .40** 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 15 (continued) 
 

Hispanic 
Males 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .76** .65** .04 .14* .13* -.27 -.09 .19 .21 

Meets 
Criteria for 
Probable 
MS 2004 

.76** 1.00 .76** .04 .13** .11* -.17 -.07 .02 .17 

Meets 
Criteria for 
Probable 
MS 2006 

.65** .76** 1.00 .05 .10* .13** -.13 -.14 .06 .16 

Mean 
Depression 
Level 2002 

.04 .04 .05 1.00 .47** .43** -.39 -.46** .49** .41* 

Mean 
Depression 
Level 2004 

.14* .13** .10* .47** 1.00 .53** -.37 -.11 .32 .69** 

Mean 
Depression 
Level 2006 

.13* .11* .13** .43** .53** 1.00 -.28 -.16 .32 .55** 

Social 
Support 
2002 

-.27 -.17 -.13 -.39* -.37 -.28 1.00 .32 -.08 -.14 

Social 
Support 
2004 

-.09 -.07 -.14 -.46** -.11 -.16 .32 1.00 -.44* -.24 

Decreased 
Control 
2002 

.19 .02 .06 .49** .32 .32 -.08 -.44* 1.00 .46* 

Decreased 
Control 
2004 

.21 .17 .16 .41* .39** .55** -.14 -.24 .46* 1.00 

** Significant at the .01 level * Significant at the .05 level         (table continues) 
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Table 15 (continued) 
 

Hispanic 
Females 

 Meets 
Criteria for 
Probable 
MS 2002 

Meets 
Criteria for 
Probable 
MS 2004 

Meets 
Criteria for 
Probable 
MS 2006 

Mean 
Depression 
Level 2002 

Mean 
Depression 
Level 2004 

Mean 
Depression 
Level 2006 

Social 
Support 
2002 

Social 
Support 
2004 

Decreased 
Control 
2002 

Decreased 
Control 
2004 

Meets 
Criteria for 
Probable 
MS 2002 

1.00 .77** .63** .07 .09* .14** -.26** -.04 .06 .09 

Meets 
Criteria for 
Probable 
MS 2004 

.77** 1.00 .80** .07 .08 .13** -.21 -.09 .19 -.02 

Meets 
Criteria for 
Probable 
MS 2006 

.63** .80** 1.00 .10* .10* .12** -.19 -.11 .14 .04 

Mean 
Depression 
Level 2002 

.07 .07 .10* 1.00 .60** .52** -.35** -.33** .39** .46** 

Mean 
Depression 
Level 2004 

.09* .08 .10** .60** 1.00 .60** -.06 -.12 .40** .56** 

Mean 
Depression 
Level 2006 

.14** .13** .12** .52** .60** 1.00 -.18 -.24* .46** .33** 

Social 
Support 
2002 

-.26* -.21 -.19 -.35** -.06 -.18 1.00 .57** -.44** -.39** 

Social 
Support 
2004 

-.04 -.09 -.11 -.33** -.12 -.24* .57** 1.00 -.47** -.25* 

Decreased 
Control 
2002 

.06 .19 .14 .39** .40** .46** -.44** -.47** 1.00 .48** 

Decreased 
Control 
2004 

.09 -.02 .04 .46** .56** .33** -.39** -.25* .48** 1.00 

** Significant at the .01 level * Significant at the .05 level
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Table 16 
 
HRS Change in Meeting Criteria for Probable Metabolic Syndrome and Mean Depression Scores 

  2002 2004 2006 
Meets 

Criteria for 
Probable 
Metabolic 
Syndrome  

N m SD t p N m SD t p N m SD t p 

Mean 
Depression 

Score 

No 
8170 1.82 2.13 -8.83 .000 9705 1.80 2.15 -12.32 .000 9502 1.51 2.11 -10.81 .000 

Yes 
1321 2.41 2.31 1770 2.54 2.36 2100 2.13 2.44 
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Table 17 
 
HRS Change in Meeting Criteria for Probable Metabolic Syndrome and Mean Depression Scores 

  N m SD t p 
Mean 
Depression 
Score 

No Change in Meeting Criteria for Probable 
Metabolic Syndrome in 2002 or 2004 

9087 1.83 0.95 -4.41 .000 

Did Not Meet Criteria in 2002, Met Criteria in 
2004 

360 2.05 1.07 

       
Mean 
Depression 
Score 

No Change in Meeting Criteria for Probable 
Metabolic Syndrome in 2004 or 2006 

11023 1.89 0.99 -1.20 .046 

Did Not Meet Criteria in 2004, Met Criteria in 
2006 

470 1.98 1.05 

       
Mean 
Depression 
Score 

No Change in Meeting Criteria for Probable 
Metabolic Syndrome in 2002 or 2006 

8839 1.89 0.96 -4.26 .000 

Did Not Meet Criteria in 2002, Met Criteria in 
2006 

666 2.02 1.05 
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Table 18 
 
HRS Change in Meeting Criteria for Probable Metabolic Syndrome and Mean Depression Scores 
  N m SD t p 
Mean 
Depression 
Score 

No Change in Meeting Criteria for Probable 
Metabolic Syndrome in 2002 or 2004 

9087 1.83 0.95 -4.54 .000 

Met Criteria in 2002, Did Not Meet Criteria in 
2004 

119 2.23 1.09 

       
Mean 
Depression 
Score 

No Change in Meeting Criteria for Probable 
Metabolic Syndrome in 2004 or 2006 

11023 1.89 0.99 -4.62 .000 

Met Criteria in 2004, Did Not Meet Criteria in 
2006 

166 2.25 1.11 

       
Mean 
Depression 
Score 

No Change in Meeting Criteria for Probable 
Metabolic Syndrome in 2002 or 2006 

8839 1.89 0.96 -5.20 .000 

Met Criteria in 2002, Did Not Meet Criteria in 
2006 

167 2.25 1.19 
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 Table 19 
 
HRS Change in Overall Depression Level x Metabolic Syndrome  
 Does Not Meet 

Criteria for Probable 
Metabolic Syndrome 

in 2006 

Meets Criteria for 
Probable Metabolic 
Syndrome in 2006 

Total 

Change in 
Depression 

Level Between 
2002 and 2006 

Not Depressed → 
Not Depressed 

Actual 1572 185 1757 
Expected 1423.0 334.0 1757 
Percent 16.9 2.0 18.9 

Not Depressed → 
Intermediate 

Actual 839 175 1014 
Expected 821.2 192.8 1014 
Percent 9.0 1.9 10.9 

Not Depressed → 
Depressed 

Actual 228 43 271 
Expected 219.5 51.5 271 
Percent 2.5 0.5 2.9 

Intermediate → Not 
Depressed 

Actual 751 152 903 
Expected 731.3 171.7 903 
Percent 8.1 1.6 9.7 

Intermediate → 
Intermediate 

Actual 1486 362 1848 
Expected 1496.7 351.3 1848 
Percent 16.0 3.9 19.9 

Intermediate → 
Depressed 

Actual 655 210 865 
Expected 700.6 164.4 865 
Percent 7.1 2.3 9.3 

Depressed → Not 
Depressed 

Actual 197 33 230 
Expected 186.3 43.7 230 
Percent 2.1 0.4 2.5 

Depressed → 
Intermediate 

Actual 624 165 789 
Expected 639.0 150.0 789 
Percent 6.7 1.8 8.5 

Depressed → 
Depressed 

Actual 1167 440 1607 
Expected 1301.5 305.5 1607 
Percent 12.6 4.7 17.3 

Total 
Actual 7519 1765 9284 
Expected 7519 1765 9284 
Percent 81.0 19.0 100.0 

Pearson Chi-square 182.827*** 
***Significant at < .001 level
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Table 20 
 
HRS Perception of Control of One’s Life 

 Meets Criteria for 
Probable 
Metabolic 

Syndrome 2002 

N m SD t p Meets Criteria for 
Probable 
Metabolic 

Syndrome 2004 

N m SD t p 

Perception of 
Decreased 

Control 

Yes 
187 1.45 0.42 -2.22 .027 

Yes 
228 1.48 0.43 -2.65 .009 

No 
1173 1.38 0.43 

No 
1320 1.40 0.43 
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Table 21 
 
HRS Change in Sense of Control 
   Does Not Meet 

criteria for Probable 
Metabolic Syndrome 

in 2006 

Meets Criteria for 
Probable Metabolic 
Syndrome in 2006 

Total 

Change in 
Sense of 

Control Between 
2002 and 2004 

Good →Good  
Actual 220 37 257 
Expected 211.1 45.9 257 
Percent 43.2 7.3 50.5 

Good → Some 
Actual 42 8 50 
Expected 41.1 8.9 50 
Percent 8.3 1.6 9.8 

Good → Poor 
Actual 7 1 8 
Expected 6.6 1.4 8 
Percent 1.4 0.2 1.6 

Some →Good 
Actual 40 5 45 
Expected 37.0 8.0 45 
Percent 7.9 1.0 8.8 

Some →Some 
Actual 53 22 75 
Expected 61.6 13.4 75 
Percent 10.4 4.3 14.7 

Some →Poor 
Actual 19 7 26 
Expected 21.4 4.6 26 
Percent 3.7 1.4 5.1 

Poor → Good 
Actual 1 1 2 
Expected 1.6 0.4 2 
Percent 0.2 1.0 0.4 

Poor → Some 
Actual 18 5 23 
Expected 18.9 4.1 23 
Percent 3.5 1.0 4.5 

Poor → Poor 
Actual 18 5 23 
Expected 18.9 4.1 23 
Percent 3.5 1.0 4.5 

Total 
Actual 418 91 509 
Expected 418 91 509 
Percent 82.1 17.9 100.0 

Pearson Chi-square 13.83 
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Table 22 
 
HRS Emotional Support 
 Meets Criteria 

for Probable 
Metabolic 
Syndrome 

2002 

N m SD t p Meets Criteria 
for Probable 

Metabolic 
Syndrome 

2004 

N m SD t p 

Has 
Emotional 
Support 

Yes 
187 2.31 0.62 2.07 .039 

Yes 
228 2.31 0.64 1.53 .126 

No 
1170 2.40 0.58 

No 
1319 2.38 0.59 
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Table 23 
 
HRS Change in Emotional Support  
   Does Not Meet 

Criteria for 
Probable Metabolic 
Syndrome in 2006 

Meets Criteria for 
Probable Metabolic 
Syndrome in 2006 

Total 

Change in 
Emotional 

Support Level 
Between 2002 

and 2004 

Frequent → 
Frequent 

Actual 227 41 268 
Expected 219.1 48.9 268 
Percent 19.5 3.5 23.1 

Frequent → 
Occasional 

Actual 119 31 150 
Expected 122.6 27.4 150 
Percent 10.2 2.7 12.9 

Frequent → Rare 
Actual 16 1 17 
Expected 13.9 3.1 17 
Percent 1.4 0.1 1.5 

Occasional → 
Frequent 

Actual 100 29 129 
Expected 105.5 23.5 129 
Percent 8.6 2.5 11.1 

Occasional → 
Occasional 

Actual 335 62 397 
Expected 324.6 72.4 397 
Percent 28.8 5.3 34.2 

Occasional → Rare 
Actual 51 20 71 
Expected 58 13.0 71 
Percent 4.4 1.7 6.1 

Rare → Frequent 
Actual 17 2 19 
Expected 15.5 3.5 19 
Percent 1.5 0.2 1.6 

Rare → Occasional 
Actual 47 11 58 
Expected 47.4 10.6 58 
Percent 4.0 0.9 5.0 

Rare → Rare 
Actual 38 15 53 
Expected 43.3 9.7 53 
Percent 3.3 1.3 4.6 

Total 
Actual 950 212 1162 
Expected 950 212 1162 
Percent 81.8 18.2 100.0 

Pearson Chi-square 16.342* 
*Significant at the .05 level 
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Table 24 
 
HRS Depression x Emotional Support 
 Emotional Support 2002  Emotional Support 2004 

Good Ok Little Total Good Ok Little Total 

Depression 
Level 2002 

Not 
Depressed 

Actual 196 238 38 472 

Depression 
Level 2004 

Not 
Depressed 

Actual 227 254 40 521 
Expected 174.8 241.2 56.0 472 Expected 184.2 272.9 63.9 521 
Percent 14.4 17.5 2.8 34.8 Percent 14.6 16.4 2.6 33.6 

In-
between 

Actual 213 261 51 525 
In-

between 

Actual 211 339 61 611 
Expected 194.5 268.3 62.2 525 Expected 216.0 320.1 74.9 611 
Percent 15.7 19.2 3.8 38.7 Percent 13.6 21.9 3.9 39.4 

Depressed 

Actual 94 195 72 361 
Depressed 

Actual 110 219 89 418 
Expected 133.7 184.5 42.8 361 Expected 147.8 219.0 51.2 418 
Percent 6.9 14.4 5.3 26.6 Percent 7.1 14.1 5.7 27.0 

Total 

Actual 50. 694 161 1358 
Total 

Actual 548 812 190 1550 
Expected 503 694 161 1358 Expected 548 812 190 1550 
Percent 37.0 51.1 11.9 100.0 Percent 35.4 52.4 12.3 100.0 

Pearson Chi-square 44.685*** Pearson Chi-square 61.478*** 
***Significant at < .001 level 

 
 
Table 25 
 
HRS MANOVA Gender Differences in Psychosocial Variables 

Variable Males (mean) (SD) Females (mean) (SD) F ή2 
Mean Depression Level 2002 1.67 (.85) 1.97 (1.02) 12.95*** .01 
Decreased Control 2002 1.33 (.39) 1.42 2.08 .00 
Social Support 2002 2.35 (.59) 2.42 (.59) 2.29 .00 
Mean Depression Level 2004 1.69 (.87) 1.98 (1.04) 12.71*** .01 
Decreased Control 2004 1.68 (.41) 1.44 (.44) 7.91** .01 
Social Support 2004 2.31 (.58) 2.40 (.61) .06 .000 
*** Significant at <.001 level * Significant at .05 level 
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Table 26 
 
HRS MANOVA Race/Ethnicity Differences in Psychosocial Variables 

Variable Caucasians 
(mean) (SD) 

African 
Americans 

(mean) (SD) 

Hispanics 
(mean) (SD 

F ή2 

Mean Depression Level 2002 1.79 (.93) 2.00 (1.01) 2.07 (1.13) 6.54** .01 
Decreased Control 2002 1.36 (.43) 1.51 (.41) 1.48 (.41) 1.28 .00 
Social Support 2002 2.43 (.56) 2.22 (.70) 2.31 (.60) 9.29*** .01 
Mean Depression Level 2004 1.79 (.93) 2.02 (1.04) 2.10 (1.17) 11.58*** .02 
Decreased Control 2004 1.38 (.42) 1.54 (.43) 1.53 (.44) 14.53*** .02 
Social Support 2004 2.40 (.59) 2.23 (.62) 2.23 (.61) 8.09*** .01 
*** Significant at <.001 level * Significant at .05 level 

 
 
Table 27 
 
HRS MANOVA Gender and Race Interactions in Metabolic Syndrome 

Variable Caucasians (mean) 
(SD) 

African Americans 
(mean) (SD) 

Hispanics (mean) (SD) F ή2 

 Males Females Males Females Males Females   
Mean Depression 2002 1.63 (.82) 1.92 (.99) 1.82 (.87) 2.08 (1.06) 1.84 (.97) 2.22 (1.20) 0.94 .00 
Decreased Control 2002 1.31 (.39) 1.39 (.45) 1.43 (.40) 1.55 (.41) 1.42 (.43 1.50 (.39) 1.00 .00 
Social Support 2002 2.38 (.57) 2.46 (.56) 2.19 (.70) 2.24 (.70) 2.24 (.64) 2.35 (.59) 0.07 .00 
Mean Depression 2004 1.64 (.83) 1.91 (.99) 1.90 (.97) 2.09 (1.07) 1.81 (1.00) 2.31 (1.26) 14.28** .01 
Decreased Control 2004 1.35 (.41) 1.40 (.43) 1.50 (.39) 1.57 (.45) 1.42 (.41) 1.61 (.44) 0.27 .00 
Social Support 2004 2.32 (.58) 2.46 (.59) 2.27 (.59) 2.21 (.64) 2.26 (.58) 2.21 (.64) 3.00 .00 
** Significant at .01 level 
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Table 28 
 
NHANES Gender x Metabolic Syndrome 

 
 

Does Not Meet 
Criteria for Metabolic 

Syndrome 

Meets Criteria for 
Metabolic 
Syndrome 

Total 

Gender 

Male 
Actual 703 716 1419 
Expected 616.5 802.5 1419 
Percent 25.0 25.4 50.4 

Female 
Actual 520 876 1396 
Expected 606.5 789.5 1396 
Percent 18.5 31.1 49.6 

Total 
Actual 1223 1592 2815 
Expected 1223.0 1592 2815 
Percent 43.4 56.6 100.0 

Pearson Chi-square 43.278*** 
***Significant at < .001 level 
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Table 29 
 
NHANES Race/Ethnicity x Metabolic Syndrome 

 Does Not Meet 
Criteria for Metabolic 

Syndrome 

Meets Criteria for 
Metabolic 
Syndrome 

Total 

Race/ 
Ethnicity 

 

Caucasian 
Actual 793 934 1727 
Expected 749.7 977.3 1727 
Percent 29.0 34.2 63.2 

African 
American 

Actual 186 259 445 
Expected 193.2 251.8 445 
Percent 6.8 9.5 16.3 

Hispanic 
Actual 207 353 560 
Expected 243.1 316.9 560 
Percent 7.6 12.9 20.5 

Total 
Actual 1186 1546 2732 
Expected 1186 1546 2732 
Percent 43.4 56.6 100.0 

Pearson Chi-square 14.363*** 
***Significant at < .001 level  
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Table 30 
 
NHANES Race/Ethnicity x Gender x Metabolic Syndrome 
 Male Female Total 

Does Not Meet Criteria for 
Metabolic Syndrome 

Caucasian 
Actual 437 356 793 
Expected 454.7 338.3 793 
Percent 36.8 30.0 66.9 

African American 
Actual 115 71 186 
Expected 106.6 79.4 186 
Percent 9.7 6.0 15.7 

Hispanic 
Actual 128 79 207 
Expected 118.7 88.3 207 
Percent 10.8 6.7 17.5 

Total 
Actual 680 506 1186 
Expected 680 506 1186 
Percent 57.3 42.7 100.0 

Meets Criteria for 
Metabolic Syndrome 

Caucasian 
Actual 443 491 934 
Expected 422.9 511.1 934 
Percent 28.7 31.8 60.4 

African American 
Actual 99 160 259 
Expected 117.3 141.7 259 
Percent 6.4 10.3 16.8 

Hispanic 
Actual 158 195 353 
Expected 159.8 193.2 353 
Percent 6.4 12.6 22.8 

Total 
Actual 700 846 1546 
Expected 700 846 1546 
Percent 45.3 54.7 100.0 

Pearson Chi-square 4.858 
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Table 31 
 
NHANES Age x Metabolic Syndrome 
 Meets Criteria for Metabolic 

Syndrome 
N m SD t p 

Age 
No 1223 65.24 10.85 -5.30 .000 

Yes 1592 67.33 9.97 

 
 
Table 32 
 
NHANES Education x Metabolic Syndrome 
 Does Not Meet 

Criteria for 
Metabolic 
Syndrome 

Meets Criteria 
for Metabolic 

Syndrome 

Total 

Education 
 

Did Not 
Complete 

High School 

Actual 211 430 641 
Expected 257.5 383.5 641 
Percent 10.9 22.3 33.3 

High School 
Diploma 

Actual 172 282 454 
Expected 182.4 271.6 454 
Percent 8.9 14.6 23.6 

Some Post-
High School 
Education 

Actual 391 441 832 
Expected 334.2 497.8 832 
Percent 20.3 22.9 43.2 

Total 
Actual 774 1153 1927 
Expected 774 1153 1927 
Percent 40.2 59.8 100.0 

Pearson Chi-square 31.142*** 
*** Significant at < .001 level 
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Table 33 
 
NHANES Marital Status x Metabolic Syndrome 

 Does Not Meet Criteria 
for Metabolic Syndrome 

Meets Criteria for 
Metabolic 
Syndrome 

Total 

Marital 
Status 

 

Married 
Actual 802 965 1767 
Expected 767.6 999.4 1767 
Percent 28.5 34.3 62.8 

Widowed 
Actual 210 323. 533 
Expected 231.5 301.5 533 
Percent 7.5 11.5 18.9 

Divorced 
Actual 171 220 391 
Expected 169.9 221.1 391 
Percent 6.1 7.8 13.9 

Never 
Married 

Actual 39 83 122 
Expected 53.0 69.0 122 
Percent 1.4 3.0 4.3 

Total 
Actual 1222 1591 2813 
Expected 1222 1591 2813 
Percent 43.4 56.6 100.0 

Pearson Chi-square 12.819** 
** Significant at the .01 level 
 



   

 111 

Table 34 
 
NHANES Couple status x Metabolic Syndrome 
 Does Not Meet Criteria for 

Metabolic Syndrome 
Meets Criteria for 

Metabolic 
Syndrome 

Total 

Couple 
Status 

 

Part of a 
Couple 

Actual 802 965 1767 
Expected 767.6 999.4 1767 
Percent 28.5 34.3 62.8 

Not Part of a 
Couple 

Actual 420 626 1046 
Expected 454.4 591.6 1046 
Percent 14.9 22.3 37.2 

Total 
Actual 1222 1591 2813 
Expected 1222 1591 2813 
Percent 43.4 56.6 100.0 

Pearson Chi-square 7.328** 
** Significant at the .01 level 
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Table 35 
 
NHANES Household income x Metabolic Syndrome 

Income 

  Does Not Meet 
Criteria for 
Metabolic 
Syndrome 

Meets Criteria 
for Metabolic 

Syndrome 

Total 

0-4,999 
Actual 8 24 32 
Expected 13.9 18.1 32 
Percent 0.3 0.9 1.2 

5,000-
14,999 

Actual 156 263 419 
Expected 181.4 237.6 419 
Percent 6.0 10.2 16.2 

15,000-
24,999 

Actual 183 301 484 
Expected 209.5 274.5 484 
Percent 7.1 11.6 18.7 

25,000-
34,999 

Actual 149 199 348 
Expected 150.7 197.3 348 
Percent 5.8 7.7 13.5 

35,000-
44,999 

Actual 104 163 267 
Expected 115.6 151.4 267 
Percent 4.0 6.3 10.3 

45,000-
54,999 

Actual 103 140 243 
Expected 105.2 137.8 243 
Percent 4.0 5.4 9.4 

                   (table continues) 
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Table 35 (continued) 
 

 

  Does Not Meet 
Criteria for 
Metabolic 
Syndrome 

Meets Criteria 
for Metabolic 

Syndrome 
Total 

Income 

55,000-
64,999 

Actual 72 96 168 
Expected 72.7 95.3 168 
Percent 2.8 3.7 6.5 

65,000-
74,999 

Actual 73 60 133 
Expected 57.6 75.4 133 
Percent 2.8 2.3 5.1 

75,000 and 
over 

Actual 272 221 493 
Expected 213.4 279.6 493 
Percent 10.5 8.5 19.1 

Total 
Actual 1120 1467 2587 
Expected 1120 1467 2587 
Percent 43.3 56.7 100.0 

Pearson Chi-square 54.357*** 
*** Significant at < .001 level 
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Table 36 
 
NHANES Waist Circumference x Metabolic Syndrome 
 Meets Criteria for Metabolic 

Syndrome 
N Mean SD t p 

Waist 
Circumference 

(cm) 

No 1223 93.28 12.61 -26.769 .000 

Yes 1592 106.02 12.45 

 
Table 37 
 
NHANES Waist circumference and Metabolic Syndrome 
 Does Not Meet 

Criteria for 
Metabolic 
Syndrome 

Meets 
Criteria for 
Metabolic 
Syndrome 

Total 

Does Not Meet Waist 
Circumference Criteria 

Actual 855 368 1223 
Expected 455.7 767.3 1223 
Percent 30.4 13.1 43.4 

Meets Waist 
Circumference Criteria 

Actual 194 1398 1592 
Expected 593.3 998.7 1592 
Percent 6.9 49.7 56.6 

Total 
Actual 1049 1766 2815 
Expected 1049 1766 2815 
Percent 37.3 62.7 100.0 

Pearson Chi-square 985.817*** 
***Significant at < .001 level 
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Table 38 
 
NHANES HDL x Metabolic Syndrome  
 Meets Criteria for Metabolic 

Syndrome 
N m SD t p 

HDL 
No 1223 59.48 16.31 13.59 .000 

Yes 1592 51.19 15.83 

 
 Table 39 
 
NHANES HDL and Metabolic Syndrome 
  Does Not 

Meet Criteria 
for Metabolic 

Syndrome 

Meets Criteria 
for Metabolic 

Syndrome 

Total 

Does Not Meet HDL 
Criteria 

Actual 1116 107 1223 
Expected 912.4 310.6 1223 
Percent 39.6 3.8 43.4 

Meets HDL Criteria 
Actual 984 608 1592 
Expected 1187.6 404.4 1591 
Percent 35.0 21.6 56.6 

Total 
Actual 2100 715 2815 
Expected 2100 715 2815 
Percent 74.6 25.4 100.0 

Pearson Chi-square 316.42*** 
***Significant at < .001 level 
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Table 40 
 
NHANES Triglyceride Level x Metabolic Syndrome 
 Meets Criteria for Metabolic Syndrome N m SD t p 

Triglyceride 
(mg/dL) 

No 1223 129.19 124.67 -9.35 .000 

Yes 1592 180.29 156.67 

 
 
Table 41 
 
NHANES Triglyceride Level and Metabolic Syndrome 
  Does Not Meet 

Criteria for 
Metabolic 
Syndrome 

Meets Criteria 
for Metabolic 

Syndrome 

Total 

Does Not Meet 
Triglyceride Criteria 

Actual 47 3 50 
Expected 21.7 28.3 50 
Percent 1.7 0.1 1.8 

Meets Triglyceride Criteria 
Actual 1176 1589 2765 
Expected 1201.3 1563.7 2765 
Percent 41.8 56.4 98.2 

Total 
Actual 1223 1592 2815 
Expected 1223 1592 2815 
Percent 43.4 56.6 100.0 

Pearson Chi-square 52.949 
*** Significant at <.001 level 
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Table 42 
 
NHANES Systolic Blood Pressure x Metabolic Syndrome 
 Meets Criteria for Metabolic Syndrome N m SD t p 

Systolic Blood 
Pressure (mm Hg) 

No 1223 125.92 19.53 -19.66 .000 

Yes 1592 141.21 21.13 

 
Table 43 
 
NHANES Diastolic Blood Pressure x Metabolic Syndrome 
 Meets Criteria for Metabolic Syndrome N m SD t p 

Diastolic 
Blood 

Pressure 
(mm Hg) 

No 1223 68.66 13.02 -3.35 .001 

Yes 1592 70.45 14.79 

 

Table 44 
 
NHANES Blood pressure Criteria and Metabolic Syndrome 
 Does Not Meet Criteria 

for Metabolic Syndrome 
Meets Criteria for 

Metabolic Syndrome 
Total 

Does Not Meet Blood Pressure 
Criteria 

Actual 855 368 1223 
Expected 544.4 678.6 1223 
Percent 30.4 13.1 43.4 

Meets Blood Pressure Criteria 
Actual 398 1194 1592 
Expected 708.6 883.4 1592 
Percent 14.1 42.4 56.6 

Total 
Actual 1253 1562 2815 
Expected 1253 1562 2815 
Percent 44.5 55.5 100.0 

Pearson Chi-square 564.811 
*** Significant at < .001 level 
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Table 45 
 
NHANES Fasting Plasma Glucose x Metabolic Syndrome 
 Meets Criteria for Metabolic Syndrome N m SD t p 

Glucose 
(mg/dL) 

No 1223 99.15 20.02 -17.58 .000 

Yes 1592 125.33 49.02 

 
Table 46 
 
NHANES Fasting Plasma Glucose x Metabolic Syndrome 
 Does Not Meet 

Criteria for 
Metabolic 
Syndrome 

Meets Criteria for 
Metabolic 
Syndrome 

Total 

Does Not Meet Glucose 
Criteria 

Actual 1139 84 1223 
Expected 818.1 404.9 1223 
Percent 40.5 3.0 43.4 

Meets Glucose Criteria 
Actual 744 848 1592 
Expected 1064.9 527.1 1592 
Percent 26.4 30.1 56.6 

Total 
Actual 1883 932 2815 
Expected 1883 932 2815 
Percent 66.9 33.1 100.0 

Pearson Chi-square 672.326*** 
*** Significant at < .001 level 
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Table 47 
 
NHANES Lacking Food and Metabolic Syndrome 
  Does Not Meet Criteria for 

Metabolic Syndrome 
Meets Criteria for 

Metabolic Syndrome 
Total 

Did Not Have 
Enough Food 

Actual 13 31 44 
Expected 19.1 24.9 44 
Percent 0.5 1.1 1.6 

Had Enough 
Food 

Actual 1210 1561 2771 
Expected 1203.9 1567.1 2771 
Percent 43.0 55.5 98.4 

Total 
Actual 1223 1592 2815 
Expected 1223 1592 2815 
Percent 43.4 56.6 100.0 

Pearson Chi-square 3.515 

 
Table 48 
 
NHANES Covered x Health Insurance 
  Does Not Meet Criteria for 

Metabolic Syndrome 
Meets Criteria for 

Metabolic Syndrome 
Total 

Covered by 
Health 

Insurance 

Actual 710 1042 1752 
Expected 705.4 1046.6 1752 
Percent 37.1 54.4 91.5 

No Health 
Insurance 

Actual 61 102 163 
Expected 65.6 97.4 163 
Percent 3.2 5.3 8.5 

Total 
Actual 771 1144 1915 
Expected 771 1144 1915 
Percent 40.3 59.7 100.0 

Pearson Chi-square 0.597 
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Table 49 
 
NHANES Change in Health Status x Metabolic Syndrome 
  Does Not Meet Criteria for 

Metabolic Syndrome 
Meets Criteria for 

Metabolic Syndrome 
Total 

Health Better 
Actual 196 254 450 
Expected 195.6 254.4 450 
Percent 7.0 9.0 16.0 

Health Worse 
Actual 860 1141 2001 
Expected 869.7 1131.3 2001 
Percent 30.6 40.5 71.1 

Health Same 
Actual 167 196 363 
Expected 157.8 205.2 363 
Percent 5.9 7.0 12.9 

Total 
Actual 1223 1591 2814 
Expected 1223 1591 2814 
Percent 43.5 56.5 100.0 

Pearson Chi-square 1.148 
 

Table 50 
 
NHANES Saw Mental Health Professional  
  Does Not Meet Criteria for 

Metabolic Syndrome 
Meets Criteria for 

Metabolic Syndrome 
Total 

Saw Mental Health 
Professional 

Actual 80 96 176 
Expected 76.4 99.6 176 
Percent 2.8 3.4 6.3 

Did Not See 
Mental Health 
Professional 

Actual 1142 1496 2638 
Expected 1145.6 1492.4 2638 
Percent 40.6 53.2 93.7 

Total 
Actual 1222 1592 2814 
Expected 1222 1592 2814 
Percent 43.4 56.6 100.0 

Pearson Chi-square .315 
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Table 51 
 
NHANES Mean Depression Score 
 Meets Criteria for Metabolic 

Syndrome 
N m SD t p 

Mean 
Depression 

Score 

No 435 0.26 0.41 -0.84 .402 

Yes 423 0.29 0.42 

 
 
Table 52 
 
NHANES Stress Index 
 Meets Criteria for Metabolic 

Syndrome 
N m SD t p 

Stress 
Index 

No 1223 0.33 0.60 -1.51 .131 

Yes 1592 0.36 0.64 
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Table 53 
 
NHANES Emotional Support 
  Does Not Meet Criteria for 

Metabolic Syndrome 
Meets Criteria for 

Metabolic Syndrome 
Total 

No 
Emotional 
Support 

Actual 57 86 143 
Expected 60.5 82.5 143 
Percent 2.4 3.6 5.9 

 Insufficient 
Emotional 
Support 

Actual 154 224 378 
Expected 159.9 218.1 378 
Percent 6.4 9.3 15.7 

Sufficient 
Emotional 
Support 

Actual 807 1078 1885 
Expected 797.6 1087.4 1885 
Percent 33.5 44.8 78.3 

Total 
Actual 1018 1388 2406 
Expected 1018 1388 2406 
Percent 42.3 57.7 100.0 

Pearson Chi-square .629 
 



   

 123 

Table 54 
 
NHANES Pearson Correlations 
 

Waist 
Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 .00 .06** .14** .20** -.34** .10** .03 -.01 

Mean Systolic 
Blood 

Pressure 

.00 1.00 .00** -.01 .04* .07** -.05 -.05** .01 

Mean 
Diastolic 

Blood 
Pressure 

.06** .22** 1.00 .24** -.03 -.04* .02 .03 .02 

Triglyceride 
Level 

.14** -.01 .02 1.00 .24** -.30** .09* .01 .00 

Glucose Level .20** .04* -.03 .24** 1.00 -.17** .08* -.01 -.03 
HDL Level -.34** .07** -.04* -.30** -.17** 1.00 -.05 -.04* .02 

Mean 
Depression 

.10** -.05 .02 .09* .08* -.05 1.00 .23** -.25** 

Stress .03 -.05** .03 .01 -.01 -.04* .23** 1.00 -.13** 
Social Support -.01 .01 .02 .00 -.03 .02 -.25** -.13** 1.00 
** Significant at the .01 level * Significant at the .05 level 
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Table 55 
 
NHANES Pearson Correlations x Gender 

Male 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 -.01 .07** .12** .17** -.27** .08 .01 .04 

Mean Systolic 
Blood 

Pressure 

-.01 1.00 .27** -..04 .02 .04 -.10* -.08** .06 

Mean Diastolic 
Blood 

Pressure 

.07** .27** 1.00 .03 -.03 -.01 .07 -01 .05 

Triglyceride 
Level 

.12** -.04 .03 1.00 .25** -.27** .08 .00 .01 

Glucose Level .17** .02 -.03 .25** 1.00 -.14** .03 .03 -.02 
HDL Level -.27** .04 -.01 -.27** -.14** 1.00 -.06 -.03 .02 

Mean 
Depression 

.08 -.10* .07 .08 .03 -.06* 1.00 .34** -.29** 

Stress .01 -.08** -.01 .00 .03 -.03 .34** 1.00 -.26** 
Social Support .04 .06 .05 .01 -.02 .02 -.29** -.26** 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 55 (continued) 
 

Female 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 .05 .03 .19** .22** -.31** .16** 
.06* 

-.05 

Mean Systolic 
Blood 

Pressure 

.05 1.00 .20** -.04 .06* .04 .00 .01 -.03 

Mean Diastolic 
Blood 

Pressure 

.03 .20** 1.00 .01 -.04 -.03* -.01 .04 -.01 

Triglyceride 
Level 

.19** .04 .01 1.00 .26** -.43** .10 .05 -.02 

Glucose Level .22** .06* -.04 .26** 1.00 -.18** .13* .00 -.04 
HDL Level -.31** .04 -.03 -.43** -.18** 1.00 -.11* -.10* .02 

Mean 
Depression 

16** .00 -.01 .10 .13** -.11* 1.00 .27** -.21** 

Stress .06* .01 .04 .05 .00 -.10** .27** 1.00 -.28** 
Social Support -.05 -.03 -.01 -.02 -.04 .02 -.21** -.28** 1.00 

** Significant at the .01 level * Significant at the .05 level        
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Table 56 
 
NHANES Pearson Correlations x Race/Ethnicity 

Caucasians 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 -.01 .07** .17** .25** -.40** .08 .02 -.03 

Mean Systolic 
Blood 

Pressure 

-.01 1.00 .15** -.01 .03 .09** -.08 -.06** .02 

Mean Diastolic 
Blood 

Pressure 

.07** .15** 1.00 .04 -.07** -.04 .05 -.01 .06* 

Triglyceride 
Level 

.17** -.01 .04 1.00 .27** -.28** .07 -.02 .05* 

Glucose Level .25** .03 -.07** .27** 1.00 -.19** .09* -.04 -.01 
HDL Level -.40** .09** -.04 -.29** -.19** 1.00 -.08 -.04 .02 

Mean 
Depression 

.08 -.08 .05 .07 .09* -.08 1.00 .26** -.26** 

Stress .02 -.07** -.01 -.02 -.04 -.04 .26** 1.00 -.13** 
Social Support -.03 .02 .06* .05* -.01 .02 -.27** -.13** 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 56 (continued) 
 

African 
Americans 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 .01 .05 .15** .24** -.23** .20* .03 .00 

Mean Systolic 
Blood 

Pressure 

.01 1.00 .34** .03 .07 .00 -.02 -.02 .03 

Mean Diastolic 
Blood 

Pressure 

.053 .34** 1.00 .05 .03 -.10* -.09 .05 .04 

Triglyceride 
Level 

.15** .03 .05 1.00 .31** -.33** .15* .07 -.06 

Glucose Level .24** .07 .03 .31** 1.00 -.12* .07 -.03 .01 
HDL Level -.23** .00 -.10* -.33** -.12* 1.00 .00 .01 -.04 

Mean 
Depression 

.20* -.02 -.09 .15* .07 00 1.00 .28** -.23** 

Stress .03 -.02 .05 .07 -.03 .01 .28** 1.00 -.06 
Social Support .00 .03 .04 -.06 .00 -.04 -.23** -.06 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 56 (continued) 
 

Hispanics 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 -.01 .01 .09* .14** -.27** .02 .09* -.10* 

Mean Systolic 
Blood 

Pressure 

-.01 1.00 .30** -.03 -.01 .07 -.02 -.02 -.07 

Mean Diastolic 
Blood 

Pressure 

.01 .30** 1.00 .00 -.08 -.03 .09 .09* .03 

Triglyceride 
Level 

.09* -.03 .00 .1.00 .25** -.33** .11 .02 .04 

Glucose Level .14** -.01 -.08 .25** 1.00 -.18** .08 -.01 -.01 
HDL Level -.27** .07 -.03 -.33** -.18** 1.00 -.07 -.02 .02 

Mean 
Depression 

.02 -.02 .09 .11 .08 -.07 1.00 .16 .19* 

Stress .09* -.02 .09* .02 -.01 -.02 .16 1.00 .10* 
Social Support .02 .02 .03 .04 -.01 .02 .19* .10* 1.00 

** Significant at the .01 level * Significant at the .05 level         
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Table 57 
 
NHANES Pearson Correlations x Race/Ethnicity and Gender 

Hispanic 
Males 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 -.02 .07 .12* .15* -.26* .03 .06 .03 

Mean Systolic 
Blood 

Pressure 

-.02 1.00 .22** -.08 -.02 .00 -.03 -.12* .09 

Mean Diastolic 
Blood 

Pressure 

.07 .22** 1.00 .00 -.06 -.07 .14 .08 -.09 

Triglyceride 
Level 

.12* -.08 .00 .1.00 .26** -.31** -.02 .04 -.01 

Glucose Level .15* -.02 -.06 .27** 1.00 -.17** -.18 .01 .03 
HDL Level -.26** .00 -.07 -.31** -.17** 1.00 .12 .01 -.05 

Mean 
Depression 

.03 -.03 .14 -.02 -.18 .12 1.00 .35** -.41** 

Stress .06 -.12* .08 .04 .01 .01 .35** 1.00 -.13* 
Social Support .03 .09 -.09 -.01 .03 -.05 -.41** -.13* 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 57 (continued) 
 

Hispanic 
Females 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 .04 -.07 .04 .12* -.22* .05 .10 .02 

Mean Systolic 
Blood 

Pressure 

.04 1.00 .40** .06 .01 .07 .00 .00 -.05 

Mean Diastolic 
Blood 

Pressure 

-.07 .40** 1.00 -.02 -.11 .03 .07 .18** .03 

Triglyceride 
Level 

.04 .06 -.02 .1.00 .24** -.44** .41** .00 -.05 

Glucose Level .12* .01 -.11 .24** 1.00 -.18** .32** -.04 -.01 
HDL Level -.22** .07 .03 -.44** -.18** 1.00 -.28* -.08 .04 

Mean 
Depression 

.05 .00 .07 .41** .32** -.28 1.00 -.09 -.10 

Stress .10 .00 .18** .00 -.04 -.08 -.09 1.00 -.09 
Social Support .02 -.05 .03 -.05 -.01 .04 -.10 -.09 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 57 (continued) 
 

Caucasian 
Males 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 .01 .09** .12** .20** -.28** .06 -.02 .02 

Mean Systolic 
Blood 

Pressure 

.01 1.00 .22** -.03 .01 .06 -.16** -.11** .06 

Mean Diastolic 
Blood 

Pressure 

.09** .22** 1.00 .06 -.05 -.01 .04 -.04 .12** 

Triglyceride 
Level 

.12** -.03 .06 .1.00 .25** -.25** .12 -.04 -.06 

Glucose Level .20** .01 -.05 .25** 1.00 -.14** .11 -.05 .01 
HDL Level -.28** .06 -.01 -.25** -.14** 1.00 -.12* -.01 .02 

Mean 
Depression 

.06 -.16** .04 .12 .11 -.12* 1.00 .27** .-.22** 

Stress -.02 -.11** -.04 -.04 -.05 -.01 .27** 1.00 -.14** 
Social Support .02 .06 .12** .06 .01 .02 -.22** -.14** 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 57 (continued) 
 

Caucasian 
Females 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 .03 .02 .28** .28** -.37** .13* .05 -.08* 

Mean Systolic 
Blood 

Pressure 

.03 1.00 .11** .04 .07* .05 .01 -.03 -.01 

Mean Diastolic 
Blood 

Pressure 

.02 .11** 1.00 .00 -.11** -.01 .07 .01 -.01 

Triglyceride 
Level 

.28** .04 .00 .1.00 .33** -.44** .03 .02 .05 

Glucose Level .28** .07** -.11** .33** 1.00 -.20** .07 -.02 -.03 
HDL Level -.37 .05 -.01 -.44** -.20** 1.00 -.07 -.08* .03 

Mean 
Depression 

.13* .01 .07 .03 .07 -.07 1.00 .25** -.32** 

Stress .05 -.03 .01 .02 -.02 -.08* .25** 1.00 -.13** 
Social Support -.08* -.01 -.01 .05 -.03 .03 -.32* -.13** 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 57 (continued) 
 

African 
American 

Males 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 -.02 .05 .14* .29** -.26** .17 .11 .04 

Mean Systolic 
Blood 

Pressure 

-.02 1.00 .41** .02 .08 -.05 .05 .01 .06 

Mean Diastolic 
Blood 

Pressure 

.05 .41** 1.00 .03 .03 -.02 .14 .09 .07 

Triglyceride 
Level 

.14* .02 .03 .1.00 .39** -.34** .08 .07 .02 

Glucose Level .29** .08 .03 .38** 1.00 -.12 .11 .08 -.01 
HDL Level -.26** -.05 -.052 -.34** -.12 1.00 .00 .02 .08 

Mean 
Depression 

.17 .05 .14 .08 .11 .00 1.00 .18 -.43** 

Stress .11 .01 .09 .07 .08 .02 .18 1.00 .04 
Social Support .04 .06 .07 .02 -.01 .08 -.43** .04 1.00 

** Significant at the .01 level * Significant at the .05 level        (table continues) 
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Table 57 (continued) 
 

African 
American 
Females 

 
Waist 

Circumference 

Mean 
Systolic 
Blood 

Pressure 

Mean 
Diastolic 

Blood 
Pressure 

Triglyceride 
Level 

Glucose 
Level 

HDL 
Level 

Mean 
Depression 

Stress 
Social 

Support 

Waist 
Circumference 

1.00 .03 .05 .16* .21** -.22** .18 -.03 -.03 

Mean Systolic 
Blood 

Pressure 

.03 1.00 .30** .04 .06 .01 -.10 -.06 .00 

Mean Diastolic 
Blood 

Pressure 

.05 .30** 1.00 .08 .03 -.10 -.17 .03 .02 

Triglyceride 
Level 

.16* .04 .08 1.00 .26** -.35** .20 .07 -.13 

Glucose Level .21** .06 .03 .26** 1.00 -.13* .04 -.10 .02 
HDL Level -.22** .01 -.10 -.35** -.13* 1.00 -.11 -.03 -.12 

Mean 
Depression 

.18 -.10 -.17 .20 .04 -.11 1.00 .30** -.09 

Stress -.03 -.06 .03 .07 -.10 -.03 .30** 1.00 -.14* 
Social Support -.03 .00 .02 -.13 .02 -.12 -.09 -.14* 1.00 

** Significant at the .01 level * Significant at the .05 level 
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Table 58 
 
NHANES MANOVA Gender Differences in physical Components of Metabolic Syndrome 

Variable Males (mean) 
(SD) 

Females (mean) 
(SD) 

F ή2 

Waist Circumference 103.50 (13.22) 97.72 (14.13) 41.28*** .02 
Mean Systolic Blood Pressure 132.52 (20.25) 136.54 (23.03) 15.54*** .01 
Mean Diastolic Blood Pressure 70.45 (13.69) 68.67 (14.33) 9.01** .00 
Triglyceride Level 162.94 (183.41) 152.52 (96.69) 1.42 .00 
Blood Glucose Level 115.80 (41.72) 112.25 (41.22) 2.20 .00 
HDL Level 49.13 (13.72) 60.66 (17.18) 223.53*** .08 
*** Significant at <.001 level ** Significant at .01 level 
 
Table 59 
 
NHANES MANOVA Race Differences in physical Components of Metabolic Syndrome 

Variable Caucasians 
(mean) (SD) 

African Americans 
(mean) (SD) 

Hispanics 
(mean) (SD) 

F ή2 

Waist Circumference 100.46 (14.43) 102.07 (14.67) 100.09 (11.76) 3.31* .00 
Mean Systolic Blood Pressure 132.82 (21.06) 138.49 (22.55) 136.55 (22.68) 15.115*** .01 
Mean Diastolic Blood Pressure 68.50 (14.00) 72.14 (16.23) 70.83 (11.74) 15.41*** .01 
Triglyceride Level 15.49 (156.28) 119.49 (74.03) 182.94 (155.36) 23.65*** .02 
Blood Glucose Level 109.09 (30.52) 117.71 (48.46) 126.43 (58.60) 40.13*** .03 
HDL Level 55.14 (16.96) 57.74 (17.16) 51.58 (14.17) 19.32*** .01 
*** Significant at <.001 level * Significant at .05 level 
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Table 60 
 
NHANES MANOVA Gender and Race Interactions in Physical Components of Metabolic Syndrome 

Variable Caucasians m (SD) African Americans 
m (SD) 

Hispanics m (SD) F ή2 

 Males Females Males Females Males Females   
Waist Circumference 104.36 

(13.34) 
96.41 
(14.42) 

102.34 
(14.71) 

101.82 
(14.66) 

10175 
(11.33) 

98.35 
(11.96) 

16.00
*** 

.01 

Mean Systolic Blood 
Pressure 

130.89 
(19.05) 

134.83 
(22.80) 

137.27 
(22.61) 

139.61 
(22.48) 

133.97 
(21.35) 

139.25 
(23.72) 

0.57 .00 

Mean Diastolic Blood 
Pressure 

69.43 
(13.55) 

67.55 
(14.40) 

73.87 
(15.02) 

70.53 
(17.15) 

71.06 
(12.66) 

70.59 
(10.71) 

1.31 .00 

Triglyceride Level 165.05 
(196.17) 

153.71 
(98.89) 

119.44 
(76.10) 

119.54 
(72.22) 

188.99 
(194.00) 

176.61 
(100.28) 

0.30 .00 

Blood Glucose Level 111.22 
(32.12) 

106.86 
(28.61) 

117.06 
(41.03) 

118.32 
(54.53) 

128.95 
(61.46) 

123.80 
(55.80) 

0.96 .00 

HDL Level 48.84 
(13.63) 

61.68 
(17.59) 

52.55 
(14.69) 

62.55 
(17.89) 

47.45 
(12.82) 

55.90 
(14.24) 

4.91** .00 

*** Significant at <.001 level ** Significant at .01 level 
 
Table 61 
 
NHANES MANOVA Gender Differences in Psychosocial Variables 

Variable Males (mean) 
(SD) 

Females (mean) 
(SD) 

F ή2 

Mean Depression Level 0.25 (.40) 0.33 (.42)  9.25** .02 
Stress Index 0.18 (.42) 0.19 (.42) .44 .00 
Social Support 2.66 (.63) 2.70 (.57) 0.89 .00 
** Significant at .01 level  
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Table 62 
 
NHANES MANOVA Race Differences in Psychosocial Variables 

Variable Caucasians 
(mean) (SD) 

African 
Americans 

(mean) (SD) 

Hispanics 
(mean) 

(SD) 

F ή2 

Mean Depression Level 0.27 (.38) 0.34 (.49)  0.30 (.42) 1.67 .00 
Stress Index 0.18 (.43) 0.17 (.40) 0.18 (.40) 0.16 .00 
Social Support 2.75 (.55) 2.67 (.56) 2.46 (.76) 13.31*** .03 
*** Significant at <.001 level  
 
Table 63 
 
HANES MANOVA Gender and Race Interactions in Metabolic Syndrome 

Variable Caucasians (mean) 
(SD) 

African 
Americans 

(mean) (SD) 

Hispanics (mean) 
(SD) 

F ή2 

 Males Females Males Female
s 

Males Female
s 

  

Mean Depression 
Level 

0.26 
(.40) 

0.28 (.36) 0.21 
(.39) 

0.46 
(.54) 

0.25 
(.40) 

0.34 
(.43) 

4.71** .01 

Stress Index 0.21 
(.45) 

0.17 (.41) 0.12 
(.37) 

0.22 
(.42) 

0.14 
(.35) 

0.23 
(.45) 

2.52 .01 

Social Support 2.72 
(.59) 

2.78 (.49) 2.72 
(.53) 

2.63 
(.60) 

2.40 
(.80) 

2.52 
(.71) 

1.53 .00 

** Significant at .01 level 
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Table 64 
 
Summary of Hierarchical Regression Analyses for Variables Predicting Physical Components of Metabolic Syndrome 

Physical Component Variable B SE B β R² ∆ R² 

Waist Circumference 

Race/Ethnicity 1.69 .56 .10*** 
.04*** 

.02** 

Gender -5.81 1.05 -.19*** 
Depression 4.22 1.33 .11*** 

.06** 
Stress .77 1.27 .02 
Social Support -.03 .90 .00 

Systolic Blood Pressure 

Race/Ethnicity 2.11 .77 .10 
.01* 

.01 

Gender .83 1.44 .02 
Depression -1.94 1.84 -.04 

.02 
Stress -2.54 1.76 -.05 
Social Support .00 1.25 .00 

Diastolic Blood Pressure 

Race/Ethnicity -.32 .59 -.02 
.01* 

.00 

Gender -3.05 1.11 -.10 
Depression .86 1.42 .02 

.01 
Stress .96 1.36 .03 
Social Support -.43 .96 -.02 

Triglyceride Level 

Race/Ethnicity -19.29 3.81 -.18 
.03*** 

.02*** 

Gender -4.51 7.15 -.02 
Depression 31.16 9.11 .12 

.05*** 
Stress -25.57 8.69 -.10 
Social Support 7.97 6.17 .05 

Blood Glucose Level 

Race/Ethnicity -4.22 1.46 -.10 
.01* 

.02*** 

Gender .66 2.74 .01 
Depression -.67 3.49 .10 

.03*** Stress -10.87 3.33 -.12 
Social Support -1.44 2.37 -.02 

HDL Level 

Race/Ethnicity 1.97 .59 .11 
.10*** 

.10* 

Gender 10.27 1.12 .31 
Depression -3.95 1.42 -.10 

.11*** 
Stress .50 1.36 .01 
Social Support -1.18 .96 -.04 

*** Significant at p < .001, ** Significant at p = .01 *Significant at p = .05 
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Table A.1 
 
HRS Questions Related to Psychosocial Factors 

Construct Question Variable Name 

Depression 

(Much of the time during the past week…) 
You felt that everything that you did was 
an effort 

HD111/JD111/KC111 

Your sleep was restless HD112/JD112/KC112 
You were happy HD113/JD113/KC113 
You felt lonely HD114/JD114/KC114 
You enjoyed life HD115/JD115/KC115 
You felt sad HD116/JD116/KC116 
You could not get going HD117/JD117/KC117 
You had a lot of energy HD118/JD118/KC118 

Anxiety 

(In the last month…), how often have you 
felt you were unable to control the 
important things in your life? 

HV255/JV255 

How often have you felt confident about 
your ability to handle your personal 
problems? 

HV256/JV256 

How often have you felt that things were 
going your way? 

HV257/JV257 

How often have you felt difficulties were 
piling up so high that you could not 
overcome them? 

HV258/JV258 

Social 
Support 

If you need to talk about your worries, how 
often can you open up to your 
(husband/wife/partner)? 

HV260/JV260 

If you need to talk about your worries, how 
often can you open up to other people who 
live with you? 

HV261/JV261 

If you need to talk about your worries, how 
often can you open up to friends? 

HV262/JV262 
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Table A.2 
 
HRS Questions Related to Health 

Construct Question Variable Name 

Obesity 
About how much do you weigh (pounds)? HC139/JC139/KC139 
About how tall are you (inches)? HC140/JC140/KC140 

Diabetes 
Has a doctor ever told you that you have 
diabetes or high blood sugar? 

HC010/JC010/KC010 

Heart 
Disease 

Has a doctor ever told you that you have 
high blood pressure or hypertension? 

HC005/JC005/KC005 

 
 
Table A.3  
 
NHANES Questions Related to Psychosocial Factors 

Construct Question Variable Name 

Anxiety (Stress) 

In the last 30 days, did you ever 
eat less than you felt you should 
because there was not enough 
money for food? 

FSD420/FSQ420 

Are you covered by health 
insurance or some other health 
care plan? 

HID010/HIQ010 

During the past 12 months, have 
you talked to a mental health 
professional about your health? 

HUD090/HUQ090 

Social Support 

Can you count on anyone to 
provide you with emotional 
support? 

SSD011/SSQ011 

In the past 12 months, could you 
have used more emotional 
support than you received? 

SSD031/SSQ031 

How much more emotional 
support? 

SSD041/SSQ041 
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Table A.4 
 
NHANES Laboratory Measures 

MEC Section Measure 
Body Measurements Waist Circumference (inches) 

Cardiovascular Blood Pressure (mm Hg) 

Blood Lipids 
HDL Cholesterol 
Triglycerides 

Blood Glucose Plasma Glucose 
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