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Psychosocial, Sociocultural, and Biobehavioral Correlates of Glycemic Control among 

Individuals with Diabetes in the Hispanic Community Health Study/Study of Latinos 
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by 
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Professor Gregory A. Talavera, Chair 

 

Background: Individuals with uncontrolled diabetes are at higher risk for developing 

cardiovascular disease, dyslipidemia, hypertension and retinopathy. While there is evidence 

for poor diabetes management among high risk populations, such as Hispanic/Latinos, 

specific self-care and lifestyle practices that influence glycemic regulation remain poorly 

understood. 

Aims: This dissertation will examine psychosocial, sociocultural, and biobehavioral 

correlates of glycemic control among diverse Hispanic/Latinos with diabetes in the US 

through the following aims: (1) to examine psychosocial and sociocultural correlates of 

glycemic status; (2) to examine the role of sleep duration and glycemic status; and (3) to 
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examine the reported use of conventional and complimentary medicine and types of care 

accessed and its related influence on glycemic regulation status. 

Methods: Chapters 2-4 employ data from the Hispanic Community Health 

Study/Study of Latinos (HCHS/SOL). Data were collected as part of the HCHS/SOL study 

which included 16,415 self-identified Hispanic/Latinos ages 18-75 recruited between March 

2008 and June 2011. Analyses for the current study involved a subset of individuals with 

diabetes.   

Results: As presented in Chapter 2, older age, shorter duration of US residence, 

annual doctor visits, and better dietary quality were independently associated with improved 

glycemic control. No other variables, including those for psychosocial and sociocultural 

factors, were significantly associated with glycemic control. As presented in Chapter 3, 

individuals with long sleep duration (>9 hrs.) had suboptimal glycemic control status, 

compared to those who reported average sleep duration (6< 9hrs.).  As described in Chapter 

4, individuals with poor glycemic status were more likely to report being prescribed diabetes 

medication as well as reporting concomitant use of diabetes medication and botanical/herbal 

use compared to those who reported use of neither prescribed diabetes medications or 

supplement use. 

Conclusion: Addressing social and structural barriers such as routine care, 

particularly among younger Hispanic/Latinos and those with longer residence in the US may 

aid in improving glycemic control status and preventing complications related to suboptimal 

diabetes management. Further research is needed to examine acculturative processes and 

glycemic control which may offer greater insights into specific correlates of diabetes 

management among ethnically diverse Hispanic/Latinos in the US.
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CHAPTER 1: INTRODUCTION 

 

Over the last 30 years, and due in large part to the increase in modifiable risk factors 

such as obesity, the prevalence of type 2 diabetes mellitus (“diabetes”) has increased 

fourfold [1]. If trends continue, it is estimated that 1 out of every 3 adults in the United States 

(US) will be diagnosed with diabetes by 2050 [2]. Diabetes is a costly, debilitating and 

potentially deadly disease that affects over 9% (29.1 million) of the US population and the 

leading cause of over 234,000 annual deaths [3]. Hispanic/Latinos (hereafter referred to as 

“Latinos”) residing in the US are disproportionately affected by diabetes and experience a 

greater burden of related morbidity and mortality compared to non-Latino Whites (NHWs) [4]. 

These disparities are largely due to barriers to achieve optimal diabetes management [4].  In 

addition, Latinos with diabetes have higher rates of co-occurring conditions such as 

hypertension, obesity and dyslipidemia that may also be managed by addressing existing 

barriers to self-management and care [5].  Despite the increasing rates of diabetes and 

related challenges to manage this chronic disease, little is known about the specific factors 

that contribute to glycemic regulation, particularly among high risk populations [6]. This 

dissertation will examine psychosocial, sociocultural, and biobehavioral correlates of 

glycemic control among diverse Latinos with diabetes through the following aims: 

1. To examine psychosocial and sociocultural correlates of glycemic status (Chapter 2); 

2. To examine the role of sleep duration and glycemic status (Chapter 3); and 

3. To examine the reported use of conventional and complimentary medicine and types of 

care accessed and its influence on glycemic status (Chapter 4). 

 

BACKGROUND & SIGNIFICANCE 

 
Diabetes in the US and Psychosocial, Sociocultural Correlates of Glycemic Control  

 
Type 2 diabetes mellitus, which accounts for 90% to 95% of diabetes cases, can be 

delayed or prevented through healthy lifestyle changes [7]. However, without these, 15% to 
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30% of the estimated 87.3 million people in the US diagnosed with prediabetes will develop 

this disease within five years of diagnosis [8].  In fact, the number of individuals with diabetes 

has risen from 108 million in 1980 to 422 million in 2014 [7].  Paralleling the increase in 

diabetes, the economic cost of this chronic disease has experienced a 41% increase since 

2007 to 2012 [9]. Average medical costs incurred by individuals with diabetes are estimated 

at $245 billion, more than double compared to individuals without diabetes of similar ages 

[9].    

Globally, diabetes morbidity and mortality disproportionally impacts underserved and 

minority populations [10]. Although non-modifiable risk factors (e.g. age, family history) may 

increase the risk for diabetes development, the adoption of unhealthy lifestyle behaviors is 

considered largely responsible for the rising global rates of this disease [8]. While modifiable 

risk factors can be successfully managed, ethnic minorities such as Latinos in the US 

continue to face greater challenges to control this lifelong condition [11]. Latinos have also 

been shown to develop diabetes at younger ages compared to the US population overall 

[11]. Implications for developing diabetes, particularly at younger ages include excess costs 

and burden for both the health system and the individual in addition to a reduced quality of 

life [12].  

Challenges to properly regulate blood glucose levels among Latino populations 

include cultural and language barriers, poor health care utilization and access, low 

socioeconomic status (SES), and other gaps in health systems to address patient’s diverse 

needs and cultural competency [15-16].  In addition, psychosocial health and sociocultural 

factors have been linked either as protective or risk factors for glycemic regulation and self-

care.  Moreover, individuals suffering from anxiety, depression and other mental health 

disorders may be less likely to effectively manage diabetes, leading to other potentially 

debilitating comorbidities and poor health outcomes. For example, depression is twice as 

common among those with diabetes compared to the general population [17-18] and 

comorbid depression has been suggested as one of the possible causes of inadequate 
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glycemic control [19-21]. 

Sociocultural factors such as social support among Latinos have been found to 

influence diabetes management among individuals with diabetes. In addition, greater social 

resources and networks have been associated with lower diabetes incidence, greater 

adherence to diabetes care behaviors, and improved glycemic control across multiple 

studies [19, 22-25].  These factors may serve as protective factors that buffer stressors such 

as comorbid depression and anxiety among individuals with diabetes. However, the 

contribution of such factors to diabetes management among Latinos has not been fully 

tested. Understanding these factors and how they influence health is significant as they play 

a significant role in how individuals conceptualize and manage health [26]. 

Greater understanding of psychosocial and sociocultural aspects that play an 

important role in diabetes clinical outcomes (such as glycemic control) may guide the 

development of more relevant and sustainable approaches to curtail disease severity among 

this population. To this end, the first aim of this dissertation will examine psychosocial and 

sociocultural correlates of glycemic control among Latinos with diabetes in the HCHS/SOL 

study (Aim 1).  

 
Diabetes Management among Latinos, Sleep duration and Glycemic Control  

 
The Latino population is one of the fastest growing ethnic groups in the US [27].  

Despite this dramatic growth, there are significant gaps in research and data documenting 

the health needs and health disparities among Latinos of diverse heritage groups. In 

particular, there is a paucity of published research findings among distinct Latino background 

groups in the area of diabetes and other cardiovascular disease (CVD) related risk factors 

(e.g., hypertension, obesity, dyslipidemia) [28]. While there has been significant evidence for 

poor CVD risk management for Latinos with diabetes, specific self-care and lifestyle 

practices remain poorly understood. This is particularly the case for highly understudied but 

increasingly recognized factors such as sleep characteristics. 
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Available research findings regarding sleep characteristics and diabetes have 

focused on sleep as a risk factor for diabetes development rather than its role in diabetes 

regulation and management. Even fewer studies to date have explored the relationship 

between sleep duration and glycemic control among minority populations such as Latinos 

[29-31]. While the importance of sleep on health outcomes has been increasingly 

recognized, most related sleep research has been conducted among NHW, and to some 

extent African American and Asian populations [31-33]. The limited data available related to 

sleep among Latinos has produced complex findings. Sleep duration was found to be 

variable among distinct Latino heritage groups and in comparison to other racial/ethnic 

groups, which may be due to factors unrelated to racial or ethnic differences [32]. 

Among research focusing on glycemic status and sleep, findings indicate that sleep 

problems may be correlated to worse glycemic regulation status.  For example, a study 

conducted by Tsai et al., (2012) found that both poor sleep quality and less-efficient sleep to 

be significantly correlated with worse glycemic control among patients in an Asian population 

with type 2 diabetes [34]. Other studies have found similar findings showing that low sleep 

efficiency and poor sleep quality [35-37] may be correlated with higher fasting glucose, 

insulin resistance and other related factors as assessed by the homeostasis model 

assessment (HOMA) [38-39].  Though these findings suggest that sleep may play an 

important role in glycemic status, further research is needed to gain a greater understanding 

of this relationship particularly among ethnic/racial minorities. The second aim of this 

dissertation will examine the relationship between sleep duration and glycemic control 

among Latinos with diabetes (Aim 2).  

 
Conventional and Complimentary Forms of Diabetes Treatment and Glycemic Control 

 
In addition to barriers to health care utilization that ensure diabetes control, 

inadequate medication adherence has been identified as a significant factor contributing to 

poorly controlled diabetes [40]. Suboptimal adherence to prescribed medicines and health 



5 

 

 
 

care visits may contribute to a greater number of health complications and increased lifetime 

health care costs [41 - 44].  Equally important to consider is the use of non-prescribed 

medications and related alternative remedies, particularly for chronic diseases such as 

diabetes. Patients with chronic conditions such as cancer, arthritis, hypertension, and 

diabetes are more likely to use complementary and alternative medicine (CAM) than the 

general population [44-46] and, although patients may not necessarily use CAM as their 

primary treatment modality for chronic illness, more than 50% believe that the CAM helps 

their overall health [47-48]. 

The steady increase in diabetes prevalence and the challenges faced to provide 

ongoing care to achieve and maintain glycemic control stimulate the use of alternative forms 

of treatments [49], which is a growing phenomenon in the US. In addition, the use of CAM 

and related care is growing in popularity in the US, adding to the choices available for 

diabetes self-treatment, as well as filling the niche to meet the demand to manage diabetes 

[50-51]. Notably, utilization of different types of herbal supplements may jeopardize the 

patients’ health if they are replacing or combining traditional western medicines with CAM 

[52]. In this regard, Latinos have historically been found to use a variety of herbal and 

botanical supplements as well as traditional practices including healers or curanderos to treat 

various health conditions.  Cultural beliefs among Latinos regarding health treatment play a 

significant role in health decisions for care and health related behaviors [53-54]. For chronic 

diseases such as diabetes, these health behaviors, including the use of alternative forms of 

care (e.g. curanderos) and botanical and herbal supplements to treat diabetes, are 

commonly reported [55-57]. The use of herbal supplements and traditional healers among 

Latinos may also provide emotional and/or spiritual support through more culturally 

appropriate and holistic approaches than those offered in traditional western health systems.  

Rates of disclosure of this use to medical providers and the associated health systems 

however tends to be low among Latinos and rates of use reported among this population in 

research literature vary significantly [58-61]. 
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Understanding diabetes care through the use of multiple health systems relevant to 

individuals with diabetes, including those in socio-cultural realms, may produce more cultural 

relevance to successful management of diabetes and related comorbidities across the 

lifespan. Thus, the third aim of this dissertation will examine the prevalence of the reported 

types of health care accessed, use of herbal and botanical supplements, as well as the use 

of traditional healers among individuals with diabetes. In addition, the association of glycemic 

control status will be examined with health care status, use of traditional healers, and the use 

of prescribed diabetes medications and herbal and botanical supplements (Aim 3).  

 

STUDY SETTING 

 
The Hispanic Community Health Study/Study of Latinos (HCHS/SOL) is sponsored 

by the National Heart, Lung, and Blood Institute (NHLBI) and six other institutes, centers, 

and offices of the National Institutes of Health (NIH). The objectives of the HCHS, a 

multicenter community-based cohort study of Hispanics/Latinos in the US, are to provide 

information on the health status and disease burden of US Hispanics/Latinos and to examine 

relationships between baseline risk factors and disease incidence.  This includes examining 

the role of acculturation in the prevalence and development of disease, and to identify risk 

factors playing a protective or harmful role in Hispanics/Latinos including heart disease, 

sleep disorders, diabetes, kidney and liver disease, cognitive impairment among many 

others [62-63]. 

The HCHS/SOL data selected for use in Chapters 2-4 was collected between March 

2008 and June 2011 from San Diego, Chicago, Miami and the Bronx.  These four cities were 

purposively selected for the HCHS/SOL study based on characteristics of a nationally 

representative sample of diverse Hispanic/Latinos, recruitment capabilities and institutional 

stature of each site.  The sampled area in each of the four communities was defined by 

neighboring census tract groupings to provide geographical representation and diversity with 
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respect to Hispanic/Latino heritage background. Each of the four community field centers 

was designated based on their proximity to the study clinic, tract-level demographic 

distributions available from the 2000 Decennial U.S. Census, as well as information available 

regarding these neighborhoods. These field centers included the Albert Einstein College of 

Medicine in the Bronx, New York; Northwestern University in Chicago, San Diego State 

University, the University of Miami and the Coordinating Center at UNC [62-63].  

A two-stage probability sampling design within these four HCHS/SOL areas was 

used to minimize cohort selection, recruitment process biases and maximize participation 

rates. This sampling technique also ensured a broad representation of the target population 

of 16,000 persons of Hispanic/Latino origin (4000 per site), specifically of Cuban, Puerto 

Rican, Mexican, and Central/South American heritage groups [73]. Study participants 

underwent an extensive clinic exam and assessments to determine baseline risk factors and 

annual follow-up interviews are conducted for 2-4 years to determine health outcomes of 

interest.  The HCHS/SOL was developed recognizing the importance of community 

participatory research, research methodology and study design of HCHS/SOL to provide 

greater meaning and inform policy making and health care for future generations of US 

Latinos [62-64].  The following sections briefly describe each study location and provides a 

description of Latino heritage group by HCHS/SOL geographic community field site [62-64].  

 
Chicago, Illinois 

According to the 2014 US Census Bureau, American Community Survey, Latinos 

account for 30% percent of the total population in Chicago (2,722,407). The majority of 

Latinos in Chicago are of Mexican descent (21.6%), accounting for the third largest 

concentration of this Latino heritage group in the US. Latinos of Puerto Rican heritage 

background comprise 3.9 % of the Hispanic population, followed by Cubans which comprise 
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only 0.3% while Other Hispanics/Latinos who account for 3.1% of this population [79].  

HCHS/SOL participants were recruited from six Chicago communities selected for their 

diversity of Hispanic/Latinos, national origins, cultural and language use. These communities 

consisted of Albany Park, Belmont-Cragin, Hermosa, Humboldt Park, Irving Park and Logan 

Square [60].  

Diabetes continues to be a major public health concern in Chicago, and the state of 

Illinois. According to the Illinois Behavior Risk Factor Surveillance System (BRFSS) data, 

10.1% of the population was diagnosed with diabetes in 2014 [65]. Of Illinois adults with 

diabetes, 11.4 percent are between 45-64 years of age and 19.8 percent are 65 years of age 

or older. The prevalence of diabetes is similar among females (8.6%) and males (8.3%), 

while more prevalent in certain populations. In 2010, the prevalence of diagnosed diabetes 

was higher among non-white populations (11.0%), as compared to whites (7.4%). 

Hispanics/Latinos (10.2%) also had higher prevalence than NHWs (8.3%). Lastly, people 

with a disability also had a higher prevalence of diagnosed diabetes than those without a 

disability (15.2% vs 6.8%, respectively) [64-64]. 

 
The Bronx, New York 

Over half (54%) of the Bronx population identifies as Hispanic/Latino of any race, 

accounting for approximately 29% of the population statewide. Latinos residing in the Bronx 

are primarily of Puerto Rican descent (51%), followed by Dominicans 21%, and Mexicans 

(5.1%) while Cubans occupy only 0.6% of the total Latino population. Other Latinos comprise 

26.2% of the total group [60, 62].  The Bronx has one of the highest concentrations of 

Hispanic/Latinos in urban areas in the US [66].   

Although the majority of adults with diabetes living in New York are non-Hispanic 

whites (55%), racial/ethnic minorities make up a larger proportion of the population of adults 
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with diabetes (45%) compared to the total population (32%) [62]. In addition, the Bronx in 

particular has experienced greater challenges in preventing or delaying diabetes onset. 

According to findings HCHS/SOL findings, over half of participants ages 65-74 in the study 

had diabetes while nearly half of individuals ages 45-64 were at risk for this disease [64]. 

 
Miami, Florida 

Individuals who self-identified as Hispanics/Latinos in Miami-Dade County comprise 

65% of the total population of which over half are foreign born and 64% report speaking 

Spanish at home [67]. The majority of Latinos in Miami-Dade Country are of Cuban descent 

(34%) followed by Central and South Americans (25%), Puerto Ricans (4%), Dominican (3%) 

and Mexican (2%) heritage groups [64, 67].  

A total of 10.8% of Miami-Dade County adults report having been diagnosed with 

diabetes. Women, lower-income residents, and Blacks and Latinos are also more likely to 

report having diabetes compared to the rest of the population. Among adults with diabetes, 

most (83.5%) are currently taking insulin or some type of medication to manage their 

condition. Among individuals who participated in the HCHS/SOL, diabetes affected 40% of 

adult participants ages 65-74 while 75% of participants from Miami presented high blood 

pressure [64, 67-68].  

 
San Diego, California 

The Hispanic/Latino population in San Diego County is estimated at 1,095,441 

individuals which accounts for 33.2% of the total county population. The majority of Latinos in 

San Diego are of Mexican heritage (84%) followed by Puerto Ricans (1.31%), Central and 

South Americans (1.4%), Dominicans (1.1%) and Cubans (0.3%). Other Hispanics/Latinos 

represent an estimated 9% of the total Hispanic/Latino population [64]. The target 

HCHS/SOL geographic area encompasses the combined region of South Suburban and 
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South-Central San Diego County. These areas are commonly referred to as the “South Bay” 

and are in relatively close proximity to the US/Mexico border.  The South Bay area 

comprises a large proportions of minority residents, with Hispanics/Latinos representing the 

largest percentage [64, 69]. 

An estimated 6.2 percent of the population in San Diego County has diabetes. 

Latinos were twice as likely to have diabetes related hospitalizations compared to the overall 

population in San Diego. Overall, the total direct costs estimated for treatment expenditures 

were approximately $378 million [69]. Patients with diabetes also tended to be hospitalized 

longer than other patients and uninsured diabetes patients with less access to care were 

more likely to be admitted principally to have their diabetes treated than insured patients [69-

70].  

 
THEORETICAL FRAMEWORK  

 
Adaptation of an Ecological Model of Health to better understand correlates of 

glycemic control among Latinos with diabetes in the HCHS/SOL study 

The theoretical framework guiding this dissertation includes psychosocial and 

sociocultural factors (Aim 1; Chapter 2), behavioral aspects such as sleep duration (Aim 2; 

Chapter 3) and reported use of prescribed and complimentary medicine and types of care 

(Aim 3; Chapter 4) and their potential influence on glycemic control status.  The conceptual 

framework is based on an adapted ecological model of health from McLeroy et al., who 

employed the social ecological model to inform and guide health promotion and evaluation 

planning across each ecological level [71]. Research has shown diabetes management may 

be improved through integrative approaches that influence glycemic status and related 

behaviors on multiple levels (i.e., individual level, social and environmental factors) [72].  The 

socioecological framework differs from other theoretical perspectives which posit that 
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diabetes management is based on the individual’s ability to control and implement behaviors 

related to self-care. Instead, this adapted model employs an ecological approach to portray 

multiple levels of influence which may help to identify the correlates of glycemic regulation 

(either to increase or decrease the likelihood of glycemic control) at the individual, family, 

organization, and community levels which are shaped by structural, political and social 

influences.  

The use of the ecological model in this work therefore expands the focus from 

individual-level factors that affect diabetes management and recognizes the importance of 

environmental contexts in shaping health behaviors, self-care practices and decisions, and 

health outcomes for glycemic control status.  Under this framework, the environment is 

conceptualized as operating at various domains of influence which are dynamic and 

constantly interacting with each other to shape health decisions and behaviors among those 

with diabetes.  The use of this adapted model may also help explain the existing health 

disparities related to chronic disease management and disease severity. Lastly, this 

framework may provide a wider ecological context to describe diabetes self-care behaviors 

among Latinos of distinct heritage groups, cultural beliefs and health practices and levels of 

acculturation [72].   

Table 1.1 describes the levels of influence included in the adapted socioecological 

framework to address Aim 1-3 (Chapter 2-4) of this dissertation. We draw on this framework 

to better understand the psychosocial and sociocultural protective or risk factors that 

influence glycemic control (Aim 1; Chapter 2). Aim 1 (Chapter 2) also applies an adapted 

framework from the Research Capacity Model using selected constructs to better understand 

factors operating at the individual and social level of influence that may impact how 

individuals respond and cope with diabetes management and related stressors such as 

comorbid depression and anxiety (discussed in further detail below). The following sections 
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describe domains employed for specific environmental influences at the individual, social, 

physical, and policy level that influence glycemic status among Latinos with diabetes.  

Individual influences. This level includes personal factors that may increase or 

decrease the likelihood of having optimal glycemic control among individuals with diabetes. 

Individual characteristics that influence glycemic control include age, sex, level of education, 

income, employment status, marital status and other characteristics which have been shown 

to influence health behaviors and related health outcomes.  Other characteristics of interest 

among in individuals with diabetes in this work include diet, physical activity, and body mass 

index, sleep duration, depression, anxiety and well-being.  In addition, diabetes management 

is also influenced by the individual’s cultural health beliefs and related behaviors for diabetes 

care [19]. For example, decisions regarding the type(s) of care accessed for diabetes, 

including the use of prescribed medications and/or complimentary medicine are shaped by 

the individual’s personal beliefs regarding diabetes causality and related treatment. These 

personal beliefs and behaviors may incorporate multiple systems of influence (e.g. social, 

community) that shape decisions regarding diabetes management across a lifetime.  

Social influences. Social-level influences related to diabetes comprise the 

relationships, the culture and the society with whom the individual interacts [73]. 

Understanding the influences at the social level may be particularly important among 

collective cultures such as Latinos that tend to hold cultural beliefs, values and social 

conditions as highly influential for decisions regarding health and health management [53-

54]. For example, social support among Latinos may protect against risk factors that lead to 

poor diabetes management, including characteristics such as comorbid depression and 

anxiety, which is twice as common among those with diabetes compared to the general 

population in the US [17-18]. Having a support network and/or engaging in activities that 

provide emotional support such a religious attendance may help individuals cope with 
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potentially stressful burden of managing progressive and complex diseases such as 

diabetes. In addition, other factors such ethnic identification may also serve as a 

psychological resource to moderate additional stressors such as language and cultural 

barriers as well as perceived ethnic discrimination among Latinos with diabetes [74-75]. 

Physical influences. The community environment plays a significant role in the 

individuals ability manage health and engage in behaviors that contribute to or reinforce 

health disparities [76]. Environmental barriers to health may be especially pertinent among 

Latinos with diabetes who are attempting to follow recommended lifestyle behavior plans 

which include a healthy diet and physical activity. Low income neighborhoods with limited 

access to affordable and healthy food choices have been associated with increased 

smoking, physical inactivity, obesity, diabetes and poorer control of diabetes, contributing to 

worse outcomes among those with this disease [77]. Further, unsafe neighborhoods may 

also discourage walkability and physical activity which are crucial in modifying cardiovascular 

risk factors such as diabetes [77-79]. Ethnic/racial minorities such as Latinos are more likely 

to live in neighborhoods that present these types of environmental barriers that contribute to 

CVD risk. Other physical influences such as a lack of nearby health facilities to provide 

ongoing to manage diabetes and/or for related comorbidities may contribute poor glycemic 

regulation and disease severity [78]. These factors and related health outcomes tend to 

disproportionately affect lower-income, minority, and rural neighborhoods including Latinos 

adding to the complexity of diabetes management [79-80].  

Policy influences. There are multiple policy-level environmental influences that 

impact health outcomes for diabetes.  Among Latinos, outcomes for chronic diseases may 

be uniquely shaped by degree of acculturation, language, and immigration status and related 

policies that promote or discourage access to care.  In 2014, less than half (43%) of Latino 

immigrants were naturalized citizens [81]. Among Latinos who are not citizens, a significant 
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proportion of the population are undocumented immigrants. These features of the Latino 

population have both direct and indirect effects on reducing access to health care and are 

associated with lower rates of health insurance coverage [82]. In addition, fear of deportation 

among undocumented immigrants may prevent or discourage access to available health 

resources or from seeking available community services [82].  Lastly, the jobs available to 

recent immigrants or those who may have greater language or English literacy barriers may 

be less likely to provide health coverage as a benefit of employment. These aspects among 

Latinos may prevent or discourage access to care for diabetes, implicating worse prognosis 

and out of pocket costs for this progressive disease [72].  

 
The Reserve Capacity Model 
 

Chapter 2 of this dissertation (Aim 1) examines psychosocial and sociocultural 

factors among Latinos which may serve as either protective or risk factors that either 

promote or discourage glycemic control. This framework draws from broader concepts of the 

reserve Capacity model by Gallo and colleagues to better understand how psychosocial risk 

and resilient factors may contribute to health disparities associated with broad sociocultural 

domains [83].  This model has been used to examine aspects of the Hispanic culture that 

may promote resilience through resources such as social support, familism and religiousness 

in the face of adverse circumstances [83-85]. Selected constructs of the reserve capacity 

model will be employed in the current framework to better understand correlates of glycemic 

control related to individual and social influences. These include characteristics such as 

socioeconomic status, psychosocial health (e.g. depression, anxiety, perceived 

discrimination and well-being) as well social factors (e.g. religious attendance and ethnic 

identity).   

This framework current framework posits that individuals reserve capacity is highly 
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influential in negotiating with stressful environments. That is, positive reserves and negative 

emotions may serve as potential psychological pathways that relate to diabetes management 

and outcomes [83-85].  Individuals with fewer individual or intrapersonal resources to deal 

with stressful events or negative emotions may be less likely to cope with additional 

stressors such as ongoing diabetes management. However, positive resources such as 

social support and ethnic identification may help buffer stressful exposures such as low SES, 

depression and perceived discrimination, among others which have been linked to 

suboptimal self-care for diabetes and related clinical outcomes such higher fasting glucose 

levels [83, 86-88].  

These positive resources may be especially meaningful for chronic conditions such 

as diabetes. The care required for this progressive disease and its related comorbidities can 

lead to feelings of hopelessness, stress and anxiety, particularly in advanced stages [89]. 

Understanding potential tenants in this model that promote resilience and self-care to 

improve and maintain glycemic control may also help prevent or delay the onset of other 

related debilitating comorbidities.  Figure 1.1 depicts the selected tenants included in the 

adapted reserve capacity model to address Aim 1 (Chapter 2) of this dissertation. Figure 1.2 

describes the operationalization of the dissertation.  

 
AIMS & HYPOTHESES 

 
Based on our theoretical framework described previously and review of the relevant 

literature among Latinos with diabetes, the aims and hypotheses of this dissertation were: 

Aim 1. To examine psychological and sociocultural factors and their potential association 

with glycemic control (HbA1c <7) among individuals with self-reported diabetes, after 

controlling for sociodemographic characteristics and acculturation (Chapter 2). 

Hypothesis 1: Individuals with self-reported diabetes of lower socioeconomic status 



16 

 

 
 

(SES) (e.g. income and education) will experience worse glycemic control.  

Hypothesis 2: Psychosocial factors such as depression, anxiety, perceived 

discrimination will be correlated with poor glycemic control after controlling for SES and other 

sociodemographic characteristics. 

Hypothesis 3: Sociocultural factors such as ethnic identity and religious attendance 

will be related to improved glycemic control after controlling for sociodemographic and 

psychosocial characteristics.  

Aim 2.To examine the relationship between glycemic control and sleep duration among 

Latinos with diabetes (Chapter 3). 

Hypothesis 1:  Long (>9 hours) and short sleep duration (<6) among individuals with 

diabetes will be associated with worse glycemic control after adjusting for covariates (e.g. 

SES, BMI, acculturation, years of US residence, and depression). 

Aim 3. To determine if glycemic control among individuals with self-reported diabetes is 

correlated with types of care (health insurance and concomitant use of health insurance and 

at traditional healer). In addition, we will examine the influence of prescribed medications and 

concomitant use of prescribed medications and herbal/botanical supplements on glycemic 

control status (Chapter 4). 

Hypothesis 1: Glycemic control among individuals with self-reported diabetes will be 

positively associated with having health insurance and use of a traditional healer compared 

to those who reported having or accessing neither.  

Hypothesis 2: Glycemic control among individuals with self-reported diabetes will be 

positively associated with prescribed medications for diabetes and use of herbal botanical 

supplements compared to those who reported intake of neither or no treatment.  

OVERVIEW OF RESEARCH METHODS 

 
The study aims 1-3 (Chapters 2-4) utilize data from the Hispanic Community Health 
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Study/Study of Latinos (HCHS/SOL). A concise description of the research methods for this 

dissertation is provided below. Each summary for these chapters provides further detailed 

information regarding the research methods used in Chapters 2-4. Figure 1.2 presents the 

operationalization of this dissertation and related research aims.  All participants provided 

informed consent and Institutional Review Boards at all participating HCHS/SOL sites at San 

Diego State University, University of Miami, Northwestern University in Chicago and Albert 

Einstein College of Medicine approved the study [63]. 

 
Chapter 2: Psychosocial and Sociocultural Correlates of Glycemic Control among 

Latinos with Diabetes in the Hispanic Community Health Study/Study of Latinos  

Extensive evidence highlights the challenges to achieving optimal diabetes 

management, particularly among at-risk populations such as Latinos. However, 

understanding of the specific sociodemographic, psychosocial and sociocultural aspects 

related to glycemic control is limited. These aspects are pivotal to consider in addressing 

health among Latinos, a traditionally collective culture that tends to hold cultural beliefs, 

values and social conditions as highly influential for decisions regarding health and health 

management. As diabetes continues to increase in the US and globally, effective 

management strategies for this lifelong disease are needed, and in particular, to meet the 

health needs of high-risk populations. 

Data Collection: A total of 16,415 self-identified Hispanic/Latino men and women 

ages 18-74 at time of screening were recruited and enrolled from randomly selected 

households in Chicago, IL, Bronx, NY, Miami, FL and San Diego, CA, through a multi-stage 

area probability design previously described in HCHS/SOL. The HCHS/SOL baseline visit 

included a comprehensive assessment of behavioral, biological, and sociodemographic 

assessments among participant [31, 63]. Chapter 2 utilized cross-sectional data from 2,251 
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adults who self-reported a diagnosis of diabetes at the baseline HCHS/SOL study exam.   

All individuals in HCHS/SOL (regardless of previously self-reporting diagnosis of 

diabetes) were screened at baseline study visit for diabetes using the previously described 

classifications. Diagnosis of diabetes was defined as a fasting glucose ≥126 mg/dL or a 2-

hour post-load glucose ≥200 mg/dL (i.e., after oral glucose tolerance testing [OGTT]) or 

HbA1c ≥6.5% or use of hypoglycemic medications or self-reported diagnosis of diabetes.  

Glycemic control status was assessed using hemoglobin HbA1C levels. Individuals with 

diabetes in this study who had levels of HbA1C < 7% were considered to have adequate 

glycemic control while individuals with HbA1C >7% were considered to have suboptimal or 

uncontrolled glycemic control status. 

Data Analysis: Bivariate analysis and multivariate regression techniques were used 

to examine the relationship between sociodemographic characteristics (e.g. age, sex, 

income, education, duration of US residency), lifestyle behaviors (physical activity, foods and 

nutrients predictive of chronic disease risk, medication use, health insurance, and healthcare 

utilization), psychosocial factors (depressive and anxiety symptoms, perceived 

discrimination, mental health quality of life) and sociocultural variables (ethnic identification 

and religious involvement) with glycemic control as measured by hemoglobin (HgbA1C) 

levels. Multivariate logistic regression analyses included a stepped approach which allowed 

for the examination of the additional variance accounted for at each level. The first model 

included socio-demographics and acculturation (SES, language preference, years in the 

US). The second model included socio-demographics, acculturation, and psychosocial 

factors. Lastly, the third model included all variables in models 1 and 2, as well as 

sociocultural factors. 

Chapter 3: Glycemic Status and Sleep Duration among Individuals with Diabetes in the 

Hispanic Community Health Study/ Study of Latinos (HCHS/SOL) 
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Sleep characteristics have gained growing recognition in its relationship to 

cardiometabolic health, to include type 2 diabetes. The association between sleep and 

glycemic control among individuals with diabetes is understudied. Poor and inefficient sleep 

quality (extremes under or over normal duration of sleep of less than 6 hours or more than 8 

hours) has been found to be correlated with metabolic and endocrine changes related to 

diabetes risk and glucose tolerance [33-36]. We examined the relationship between sleep 

duration and glycemic control among a diverse group of US Hispanic/Latino adults with 

diabetes in the Hispanic Community Health Study/Study of Latinos.  

Data Collection: This study used baseline data from the Hispanic Community Health 

Study/Study of Latinos (HCHS/SOL). A total of 3,180 adults with diabetes who reported 

quantity of sleep were included in this study. Individuals with glycosylated hemoglobin 

(HbA1c) < 7% were considered to have adequate glycemic control while those with HbA1C 

>7% were considered to have suboptimal or uncontrolled glycaemia. 

Data Analysis: Descriptive statistics were used to examine sociodemographic, 

metabolic-glycemic variables and related covariates across sleep duration categories (Table 

1).  Using multivariable regression, we assessed associations between glycemic control and 

three categories of sleep duration (<6hrs; 6 < 9hrs; > 9hrs), adjusting for the following 

covariates: age, sex, language of interview, US residency duration, household income, 

education level, insurance status, Hispanic/Latino heritage group, field center site, body 

mass index, insomnia, sleep apnea, diet quality, physical activity, and depression and 

anxiety symptomology. Analyses were adjusted for socio-demographic characteristics (age, 

sex, language of interview, marital status, educational attainment, household income, 

Hispanic heritage group, nativity and years of residence in the US). Based on previous 

findings, measures of self-reported physical activity, dietary intake, body mass index (BMI), 

central obesity, anxiety and depression were also included in the model [14].    
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Chapter 4: Glycemic Control, Use of Medications, Herbal Supplements and Traditional 

Healers among Individuals with Diabetes in the Hispanic Community Health 

Study/Study of Latinos 

Previous research has yielded inconsistent findings regarding the prevalence of 

botanical supplement and traditional medicine use, in addition to the use of prescribed 

medications among individuals managing diabetes.  Latinos have been found to use a 

variety of herbal and botanical supplements as well as traditional practices including healers 

or curanderos to treat various health conditions.  Cultural beliefs among Latinos regarding 

health treatment play a significant role in health decisions for care and health related 

behaviors [40, 43-44]. The aim of this study was to examine the prevalence of the reported 

types of health care accessed, use of herbal and botanical supplements as well as the use of 

traditional healers among individuals with diabetes in HCHS/SOL. In addition, we examined 

the association of glycemic control status with health care status, use of traditional healers, 

and the use of prescribed diabetes medications and herbal and botanical supplements 

among a diverse sample of Latino adults with diabetes. 

Data Collection: Analyses for the current study involved 2,096 participants of the 

16,415 HCHS/SOL participants who self-reported to have diabetes.  We excluded those not 

meeting criteria for existing diabetes (n = 13,197) and those missing data across main 

variables of interest (n=224) or covariates (n=898). All individuals in HCHS/SOL (regardless 

of previously reporting diagnosis of diabetes) were screened at baseline for diabetes which 

was ascertained using the previously described classifications with the exception of OGTT 

[14, 31, 63]. 

Data Analysis: Descriptive statistics were used to examine the distribution of 

sociodemographic, metabolic-glycemic status variables and related covariates according to 
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use of diabetes medication, use of botanical supplements, and use of both diabetes 

medication and botanical supplement use. Adjusted multinomial logistic regression analyses 

were conducted to assess the unique influence of each independent variable, including 

glycemic control by type of care accessed. Adjusted multinomial analysis was also 

conducted for use of prescribed medication and concomitant use of herbal/botanical 

supplements regressed upon glycemic control and covariates.  
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Table 1.1. Theoretical framework and correspondence of socioecological levels of influence 
for diabetes management behaviors among Latinos with Diabetes. Adaptation of McLeroy et 
al., (1988) and Fischer (2005). 
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Figure 1.1. Selected psychosocial and sociocultural risk and protective factors for diabetes 
management and glycemic control outcomes. Adaptation of the Reserve Capacity Model 
from Matthews et al., (2008) and Gallo et al., (2009). 
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Figure 1.2 Operationalization of the Dissertation 
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Abstract 

 
Background: Extensive evidence highlights the challenges to achieving optimal 

diabetes management, particularly among at-risk populations, such as Hispanics/Latinos. 

However, understanding of the specific sociodemographic, psychosocial and sociocultural 

aspects related to glycemic control is limited. 

Purpose: The purpose of this study was to examine sociodemographic, psychosocial 

and sociocultural factors associated with glycemic control among Hispanic/Latino adults with 

diabetes who participated in the Hispanic Community Health Study/Study of Latinos 

(HCHS/SOL) baseline visit from 2008-2011. 

Methods: This study utilized cross-sectional data from 2,251 adults who self-reported 

diabetes at the baseline HCHS/SOL exam.  Bivariate analysis and multivariate regression 

techniques were used to examine the relationship between sociodemographic characteristics 

(e.g. age, sex, income, education, duration of US residency), lifestyle behaviors (physical 
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activity, foods and nutrients predictive of chronic disease risk, medication use, health 

insurance, and healthcare utilization), psychosocial factors (depressive and anxiety 

symptoms, perceived discrimination, mental health quality of life) and sociocultural variables 

(ethnic identification, diet quality and religious involvement) with glycemic control as 

measured by hemoglobin (HgbA1C) levels.  

Results: Over half (57%) of the individuals in this study presented with evidence of 

poor glycemic control status (HgbA1C > 7.0).  Multivariate models indicated that older age 

(for a one year increment, Odds Ratio, OR=1.02, 95% CI [1.01-1.03]), shorter duration of US 

residence (6-10 years versus 16 or more years [OR 1.61 [0.96-2.70 ]), and less frequent 

doctor visits (visiting the doctor annually versus 3 or more times annually OR=2.14  [1.18-

3.91]), as well as better dietary quality (OR=1.03  [1.00-1.05]), were significantly associated 

with better glycemic control. No other variables were significantly associated with glycemic 

control as measured by HbA1C levels.  

Conclusions: Findings indicate that older age, an annual doctor visit, shorter duration 

of US residence and healthier dietary quality are independently associated with improved 

glycemic control.  Addressing barriers to routine care among younger Latinos/Hispanics with 

longer residence in the US may aid in attaining glycemic control status and preventing 

complications related to suboptimal diabetes management. Further research is needed, 

however, to better assess the relative importance of sociocultural and psychosocial factors 

for glycemic control among diverse Hispanic/Latino adults with diabetes. In particular, 

exploring factors associated with acculturative processes may offer greater insights to 

address diabetes management among Latinos/Latinos.  

 
Keywords: Diabetes, Glycemic Management, Latinos,   
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Introduction 

 
Globally, type 2 diabetes mellitus is one of the fastest growing chronic diseases and 

is associated with significant morbidity and mortality (Amos, McCarty, & Zimmet, 1997; 

Darnton-Hill, Caterson, & Colagiuri, 2010). In the United States, diabetes is 

disproportionately distributed among racial/ethnic groups. Specifically, compared to non-

Hispanic Whites (NHWs), Hispanic/Latinos (hereafter referred to as “Latinos”) are twice as 

likely to have diabetes and lower rates of glycemic control, as well as greater related health 

complications and disease severity [Centers for Disease Control and Prevention (CDC), 

2011](CDC, 2008; Fortman, Gallo, & Philis-Tsimikas, 2011). While diabetes currently affects 

11.3% of US adults, recent reports estimate diabetes prevalence among Latinos to be at 

17%, with higher rates among those of low socioeconomic status (CDC, 2011; 

Schneiderman et al., 2014).  

Low socioeconomic status (SES) has been associated with a higher prevalence of 

diabetes, poor diabetes management and greater risk for diabetes complications (Agardh et 

al., 2011; Saydah, S., & Lochner, K., 2010). Latinos are overrepresented among the poor in 

the US., with almost a quarter of this population living below poverty in 2013 (DeNavas-Walt, 

Proctor et al., 2014). Moreover, Latinos as a group experience lower educational attainment 

and higher dropout rates compared to all other major racial and ethnic groups (Pew 

Research Center, 2014).  Challenges related to SES may increase barriers to maintaining 

ongoing care required to manage blood glucose levels and recommended lifestyle behaviors. 

These challenges, in turn, may increase the risk for diabetes related health complications 

and hospitalization, which currently accounts for the majority of total medical dollars spent on 

this disease in the US (ADA, 2013).  

In addition to SES, psychological and sociocultural factors have also been found to 

influence diabetes management behaviors.  For example, previous studies have shown that 

psychological factors (e.g. chronic stress, depressive symptoms) are associated with 
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diabetes self-care behaviors (Fortman et al., 2011). Notably, depression is twice as common 

among those with diabetes compared to the general population in the US (Anderson, 

Freedland, Clouse, & Lustman, 2001; Nouwen et al., 2010) and comorbid depression has 

been suggested as a possible factor contributing to inadequate glycemic control (Fortman, 

Gallo, & Philis- Tsimikas, 2011; Papelbaum et al., 2011; Raz Gross et al., 2005). While 

Latinos with diabetes in the US tend to report similar or higher prevalence of mental health 

disorders compared to NHWs, diagnosis of depression in medical systems continues to be 

underreported for this population (Young 2008; Harris et al., 1998). In addition, Latinos also 

report greater levels of anxiety and diabetes-related distress but are less likely to seek help 

and treatment options (Gross et al., 2005; Wassertheil-Smoller et al., 2014).  

Perceived ethnic discrimination, a proxy measure for chronic stress, has also been 

linked to diabetes management and fasting glucose levels (DeVogli et al., 2009; Williams & 

Mohammed, 2009). Ethnic discrimination, whether real or perceived, contributes to poor 

mental and emotional health, negative self-evaluation, and lower empowerment and 

motivation to seek health resources (Hood, 2001). Among Latinos with diabetes, perceived 

ethnic discrimination has been associated with a reduced likelihood of obtaining diabetes 

care behaviors such as blood glucose and blood pressure testing, and foot exams in health 

care settings (Ryan et al., 2008).  

While achieving proper glycemic control can be challenging, sociocultural aspects 

related to social support may serve as protective factors that promote diabetes management. 

Social support has been associated with lower diabetes incidence, greater adherence to 

diabetes care behaviors, and improved glycemic control across multiple studies (Peyrot, 

1992; Ford, Tilley, & McDonald, 1998; Langford, Bowsher, Maloney, Lillis 1997; Cohen, S., & 

Syme, S. L., 1985; Fortmann et al., 2011). Engagement through activities such as religious 

attendance may promote social support and adherence to self-care behaviors. It has also 

been found to encourage psychosocial health, resiliency and optimism to manage chronic 

diseases (Dull & Skokan, 1995; Koerner, Shirai, & Pedroza, 2013). Sociocultural aspects 



37 

 

 

related to religious behaviors may be especially meaningful for chronic conditions such as 

diabetes. The care required for this progressive disease and its related comorbidities can 

lead to feelings of hopelessness, stress and anxiety, particularly in advanced stages 

(Cherrinton, Ayala Sleath, Corbie-Smith, 2006).  

Akin to findings related to social support and increased diabetes management, a 

perceived sense of group belonging through ethnic identification may encourage positive 

self-concept, a sense of belonging and greater engagement in health management 

behaviors (Williams, 1999). Resiliency through ethnic identification and ethnic pride may also 

serve as a psychological resource to moderate additional stressors such as language and 

cultural barriers, and perceived ethnic discrimination among Latinos with diabetes (Cohen, 

1985; Phinney, 2003). Ethnic identity is important to consider in the context of health seeking 

behaviors for chronic disease management among Latinos with distinct acculturative 

experiences and length of residency in the US.  

Though there is extensive evidence outlining the challenges to achieve optimal 

diabetes management, few studies have focused on specific psychosocial and sociocultural 

aspects that may be influential in diabetes clinical outcomes such as glycemic control. These 

aspects are pivotal to consider in addressing health among Latinos, a traditionally collective 

culture that tends to hold cultural beliefs, values and social conditions as highly influential for 

decisions regarding health and health management. As diabetes continues to increase in the 

US and globally, effective management strategies for this lifelong disease are needed, and in 

particular, to meet the health needs of high-risk populations. To this end, this study aims to 

examine socio-economic, psychosocial and sociocultural correlates of glycemic control 

among Latinos with diabetes in the Hispanic Community Health Study/Study of Latinos 

(HCHS/SOL).  

 
Methods 

 
The HCHS/SOL baseline examination included questionnaires administered in the 
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participant’s preferred language (Spanish or English), anthropometry, a blood draw including 

plasma glucose (fasting and after a 2-hour oral glucose load), and other measurements 

previously described (Daviglus et al., 2012; Schneiderman et al., 2014; Sorlie et al., 2010). 

Diabetes 

Diabetes was defined as a fasting glucose ≥126 mg/dL or a 2-hour post-load glucose 

≥200 mg/dL (i.e., after oral glucose tolerance testing [OGTT]) or HbA1c ≥6.5% or use of 

hypoglycemic medications. Self-reported diagnosis of diabetes was assessed by asking the 

participant the following question:  Has a doctor ever said that you have diabetes? All 

individuals in HCHS/SOL (regardless of previously reporting diagnosis of diabetes) were 

screened at baseline for diabetes which was ascertained using the previously described 

classifications.  

Glycemic Control 

Glycemic control was assessed using hemoglobin HbA1C levels. HbA1C was 

measured by assay using a Tosoh G7 Automated HPLC Analyzer (Tosoh Bioscience, Inc., 

San Francisco, CA) and is previously described in HCHS/SOL publications (Sorlie et al., 

2010; Daviglus et al., 2012). Individuals with diabetes in this study who had levels of HbA1C 

< 7% were considered to have adequate glycemic control while individuals with HbA1C >7% 

were considered to have suboptimal or uncontrolled glycemic control status.  

Psychosocial Variables  

Depressive symptoms were assessed using the 10-item form of Center for 

Epidemiological Studies Depression Scale, CES-D 10 (Andresen et al., 1994). Reliability 

analysis from this sample resulted in a Cronbach's alpha coefficient of.82 overall (Spanish= 

.82, English=.82). Anxiety symptoms were assessed by the shortened Spielberger Trait 

Anxiety Scale (STAS) that uses 10 items from the 20-item STAS that measures proneness to 
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be anxious (Spielberger & Sydeman, 1994). Summary scores ranged from 10 to 40. 

Reliability analysis resulted in a Cronbach's alpha coefficient of .81 overall, (Spanish= .80, 

English= .85). Perceived discrimination was measured using the Perceived Ethnic 

Discrimination Questionnaire (PEDQ) (Contrada et al., 2001). The Pearson correlation 

coefficient for the Perceived Discrimination scale was .57 overall, (Spanish= .58, 

English=.59). To assess “mental health and well-being”, the factor scores and general 

population norms for this numeric variable were developed for scoring the SF-12v2. This 

measure was derived from a computed summary score for the mental health domain of 

quality of life (Ware et al., 2002). The sub-scale score is a norm-based transformation of 

standardized Z scores of the constituent items for the established domains that is scaled to a 

mean of 50 and standard deviation of 10. Ethnic Identification was measured using a 7-point 

likert-type scale.   The Pearson correlation coefficient for the Ethnic Identification scale was 

.51 (p <.001). Spanish=.53, English= .47. Religious beliefs and behavior was assessed using 

two items from the DUREL Religious Behavior Subscale (Koenig, 1997).  

Covariates 

Sociodemographic variables included age, sex, ethnic background (Mexican, Cuban, 

Dominican, Puerto Rican, Central and South American) participant’s field center (Bronx, 

Chicago, Miami or San Diego), education, income, country of birth, duration of time living in 

the US, and preferred language of the HCHS/SOL interview language. Variables analyzed 

categorically included education [attainment of a high school diploma or an equivalent 

degree, not having that high school or equivalent degree, or attainment of education beyond 

a high school equivalent (i.e. college or vocational)], household yearly income (5 categories 

ranging from < $10,000 to > $75,001 and unreported), language of interview (Spanish or 

English), Country of birth and years residing in the US(4 categories ranging from 1- 16+ 

years), Health Insurance Coverage status (Yes or No)  and number of doctor visits during the 
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last year (4 categories ranging from 0 visits, 1 visit, 2-3 visits and >3 visits).  

Body mass index (BMI) was calculated as weight (in kg) divided by height squared 

(m2). The Alternative Health Eating Index 2010 (AHEI-2010) was used as a measure of diet 

quality (Westbrook et al., 2005). The AHEI-2010 is based on foods and nutrients predictive of 

chronic disease risk with values ranging from 0 to 110 where higher scores represent healthy 

eating habits and lower scores represent unhealthy eating habits (Siega-Riz, 2014). Self-

reported physical activity was measured through the Global Physical Activity Questionnaire 

(GPAQ).  Physical activity was categorized as high, moderate, or low, according to the 

number of days a week individuals reported recreational or work physical activity and the 

corresponding metabolic equivalent units (Chiuve et al., 2012).    

Statistical Analyses  

All analyses were conducted using SAS v. 9.3 (Carey, NC) and incorporated the 

complex sample design. Data were weighed to adjust for sampling probability and non-

response (LaVange et al., 2010; Sorlie et al., 2010; Daviglus et al., 2012). Descriptive 

statistics for each variable were explored for the whole sample and then stratified by 

glycemic control [measured by HbA1C ≤ 7]. Continuous variables were described by 

means/standard errors (SE) and categorical variables as frequencies/percentages.  

The main outcome for this study was glycemic control defined by HbA1c levels. 

Individuals with HbA1C < 7% were considered to have adequate glycemic control and those 

with HbA1C >7% were considered to have suboptimal glycemic control status. The primary 

predictor variables included socioeconomic (SES) status (income and education), 

psychosocial (depressive and anxiety symptoms, perceived discrimination, mental health 

wellbeing) and sociocultural factors (ethnic identification, and religious involvement). 

Multivariate logistic regression analyses were conducted using three models to address the 

research aim. This stepped approach allowed for the examination of the additional variance 
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accounted for at each level. The first model included socio-demographics and acculturation 

(SES, language preference, years in the US). The second model included socio-

demographics, acculturation, and psychosocial factors. Lastly, the third model included all 

variables in models 1 and 2, as well as sociocultural factors for model 3. 

Results 
 
Sociodemographic Characteristics 
 

The mean age among individuals in this study was 55 years (SE=0.49). The majority 

of individuals preferred to complete the HCHS/SOL interview in Spanish (82%) and were 

predominantly foreign born (87%); among those who were foreign born, most reported over 

16 years of residence in the US (59%).  Approximately half of the individuals in the study 

(47%) had less than a high school education level and most reported a household income of 

<$40,000 (67%) (Table 2.1). In addition, more than half had health insurance coverage 

(67%) and reported visiting a doctor (60%) at least three times within the past 12 months.  

The mean score for perceived discrimination among individuals in this study was 

1.82 (SD= 0.02) out of a possible range of 1-4 while the mean score for mental health 

wellbeing was 47.18 (SE=0.31) scaled from a mean score of 50. For the measure examining 

depressive symptoms, the mean score was 8.54 (SE= 0.20) out of a possible range from 0 to 

30. The mean score for anxiety among this study sample was 17.89 (SE=0.18, possible 

range of 10-40). Mean scores for sociocultural factors such as religious attendance among 

participants was 2.74 (SE=0.42, out of a possible range of 1-5), the mean score for religious 

importance was 4.08, (SE=0.03, possible range of 1-5). Lastly, the mean score for ethnic 

identity among adults in this study was 3.23 (SE=0.02, range of 1-4), with higher scores 

denoting higher sense of belonging and pride in one’s ethnic group. Forty-three percent of 

individuals with diabetes met the criteria for adequate glycemic control status (n=920) while 

more than half of individuals (57%) had poorly controlled glycemic status (n=1,231) as 
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defined by HbA1C ≥ 7.0 (Table 2.1). 

 
Multivariate Correlates of Glycemic Control Status 
 

Findings from multivariate analyses were similar to those found in bivariate results 

(Table 2.2). In the first multivariable model examining sociodemographic variables of interest, 

a 1-year increase in age (OR 1.02; 95% CI, 1.01-1.03; P=0.008), number of years residing in 

the US  (6-10 years [OR 1.59; 95% CI,0.94 -2.71; P=0.08] and 11-15 years [OR 0.68; 95% 

CI, 0.44 -1.06; P= <0.008]), participant field center (Miami compared to all other field center 

sites, OR 1.28, CI, 1.04, 1.06; P=0.01) as well as the number of annual doctor visits (0 and 1 

doctor visits in the last 12 months, OR 0.79; 95% CI,  0.51-1.20; P=0.007 and OR 1.92;95% 

CI, 1.08-3.39; P=0.03 accordingly) were significantly associated with glycemic control status. 

In addition, individuals with healthy eating habits had better glycemic control status 

compared to those who had unhealthy eating habits (1.03, 95% CI, 1.00, 1.05; P=0.01).  

In the second multivariable model, psychosocial characteristics (e.g. anxiety, 

depressive symptomology) were added to the demographic model. Older age (OR 1.02; 95% 

CI, 1.01-1.03; P=.0008), number of years living in the US (11-15 years, OR 0.66; 95% CI, 

0.42-1.03; P=0.00), recruitment field center (Miami field center compared to all other field 

center sites, including San Diego, OR 1.59, 95% CI, 1.04, 2.45; P=0.005)  as well as the 

number of annual doctor visits (0 annual doctor visit, OR 0.787; 95% CI, 0.51-1.20;  P < 

.0070 and 1 annual doctor visits OR 2.16; 95% CI, 1.18-3.94; P < 0.02) remained 

significantly associated  with better/worse glycemic control. Individuals with healthy eating 

habits also presented better glycemic control status compared to those who had unhealthy 

eating habits (1.02, 95% CI, 1.00-1.05; P=0.02). 

In the final model, sociocultural factors were added along with socioeconomic and 

psychosocial variables of interest. Consistent with previous findings, older age (OR 1.02; 

95% CI,1.01-1.03 ; P=0.006), number of years living in the US (6-10 years, [OR 1.61; 95% 
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CI, 0.96-2.70; P=0.05] and 11-15 years [OR 0.65; 95% CI, 0.42-1.14; P=0.006]), recruited 

field center  (Miami compared to all other sites, including San Diego, OR 1.51, CI, 0.97-2.36; 

P=0.01) were significantly associated with glycemic status. In addition, the number of annual 

doctor visits (no annual doctor visit, OR 0.80; 95% CI, 0.51, 1.26; P=0.01 and 1 annual 

doctor visits OR 2.4; 95% CI, 1.18-2.20; P<0.02) remained significantly associated with 

glycemic control. Individuals with healthy eating habits also presented with better glycemic 

control status compared to those who had unhealthy eating habits (1.03, 95% CI, 1.00-1.05; 

P=0.02). No other variables were significantly associated with glycemic control at the P < .05 

level. 

The final logistic regression model (see Table 2.3) indicates that for every 1-year unit 

increase, age was associated with 2% higher odds of having controlled glycaemia status 

(95% CI, 1.01-1.03, P=0.0006). In addition, participants who reported living fewer years in 

the US (6-10 years) presented better glycemic control compared to participants who reported 

living for 16 years or more. Specifically, individuals who lived in the US 6-10 years were 1.61 

times more likely to have better glycemic control compared to those who lived in the US for 

16 years or more (95% CI;  0.96-2.70; P < .05). However, individuals who lived in the US 11-

15 years were 1.5 times less likely to have glycemic control compared to those who reported 

residing in the US for 16 years or more (95% CI; 0.42-1.14; P < 0.006). Interestingly, 

HCHS/SOL participants from the Miami field center were 1.5 times more likely to have better 

glycemic control compared to participants from other field centers, including the San Diego 

field center (95% CI; 0.97-2.36; P < 0.01).  

In addition, a moderate number of annual doctor visits among participants with 

diabetes was also associated with a greater likelihood of having glycemic control.  

Specifically, those who reported attending 1 doctor visit during the past 12 months had an 

increased likelihood (OR=1.60) of having greater glycemic control than those who reported 
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more than 3 doctor visits in the past year.  In contrast, those who reported no annual doctor 

visits had 20% lower odds of having glycemic control compared to those with 3 or greater 

number of annual doctor visits. Lastly, individuals with healthier eating habits also presented 

better glycemic control status compared to those who had unhealthy eating habits (1.03, 

95% CI, 1.00-1.05; P=0.02).  No significant results were found for socioeconomic, 

psychosocial or sociocultural variables of interest in this study. 

Discussion  
 

Though previous literature has found that socioeconomic, psychosocial or 

sociocultural variables factors are important to consider in health management, and in 

particular, for chronic disease outcomes for diabetes, our study results were not consistent 

with these findings.  Reasons for this may be that, while questionnaires and measures 

employed for psychosocial health and sociocultural factors in this study were used to assess 

these factors for health status overall, they were not specific to diabetes  management (e.g. 

anxiety or stress related to diabetes care). As such, our measures may not have captured 

protective or stressors specific to the diabetes management and care, which has been 

frequently reported in research among individuals with diabetes.  For example, while 

individuals with diabetes may experience anxiety or stress related to diabetes care 

specifically, they may not have reported related symptomology when asked about overall 

health related to anxiety or well-being.   

Other research has been inconclusive regarding the relationship between poor 

glycemic control and depression/anxiety (Brown et al., 2006; Collins et al., 2009). That is, a 

recent study found that greater functional support (e.g. social networks, perceived support) 

was associated with poorer glycemic control in Hispanics in HCHS/SOL, contrary to findings 

from previous research (Fortmann et al.,  2015).  Authors cited similar recommendations for 

future research including more specific assessments focused on diabetes care (e.g., support 
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for diabetes management) and to Latinos (e.g., family cohesion) (Fortmann et al., 2015). 

Similarly, the current study may not have adequately captured other support systems and 

protective factors (e.g. social ties and networks) that promote diabetes management and 

protect against potential stressors such as anxiety and depression that affect glycemic 

status. Further studies are needed to explore the influence psychosocial and sociocultural 

factors as they pertain to coping and ongoing self-management diabetes of diabetes and 

related complications, as well as to Latino population.  

Significant results from this study indicate that separately from each other, older age, 

a moderate number of years residing in the US (6-10 years), and attending an annual doctor 

visit increased likelihood of having better glycemic control status, independent of several 

relevant risk factors including health insurance status. While results for older age may be 

counterintuitive, previous studies have provided similar findings. The National Health and 

Nutrition Examination Surveys (NHANES) 1988–2010 found that younger adults with 

diabetes were less likely to meet optimal HbA1C glucose levels compared to older 

individuals (Casagrande et al., 2013).  These findings were attributed to lower adherence to 

recommended plans of diabetes care among younger individuals who may be generally 

healthier and place lower priority on actively engaging in ongoing diabetes management 

behaviors. In contrast, older individuals with more experience with this disease and 

knowledge of the potential complications as consequence of suboptimal diabetes 

management may be more motivated to maintain glycemic control (Casagrande et al., 2013; 

Naranjo et al., 2013). Another study by El-Kebbi et al., (2003) found that better glycemic 

control among older patients with diabetes was due to greater utilization of medical care 

services exemplified by the association with number of doctor visits per year., adherence to 

prescribed medications and recommended healthy lifestyles, compared to younger adults 

(El-Kebbi et al., 2003; McWilliams et al., 2009).  These findings are also supported in 
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previous HCHS/SOL published research which found that adults 65 years or older with 

diabetes had greater access and higher utilization of medical care compared to younger 

individuals with this disease (Scheiderman et al., 2014). Lastly, age-related demands of 

employment and greater family responsibilities among younger individuals compared to older 

adults may also contribute to barriers to carry out ongoing care for diabetes.  

Annual doctor visits among individuals in this study was also found to be associated 

with a greater likelihood of having glycemic control compared to those who reported more 

than three annual doctor visits. In contrast, those who reported having no doctor visits in the 

past year had worse glycemic control status.  Very few studies have examined the 

relationship between the number of doctor visits and glycemic control, making comparisons 

to other research difficult to establish.  However, our results may support ADA guidelines, 

which recommend that adults with controlled diabetes visit their doctor once every six 

months.  For individuals with unstable blood sugar however, it is recommended that doctor 

visits occur more frequently, generally three times or more times annually (ADA, 2010).  

Individuals with fewer doctor visits may have less advanced stages of diabetes or disease 

severity compared to individuals who may require more medical attention to manage other 

macro/microvascular or metabolic complications. For these individuals with more frequent 

doctor visits, glycemic control may be extremely difficult to achieve and maintain, 

necessitating a greater number of doctor visits (>3 visits) compared to those who reported 

attending fewer annual doctor visits. Individuals in this study however, who reported to have 

never visited their doctor in the past 12 months also had an increased likelihood of having 

poor glycemic control.  This finding is consistent with prior research demonstrating the 

importance of health care utilization for glycemic management among those with diabetes. 

For example, findings from the 2007–2010 NHANES found that suboptimal glycemic control 

was prevalent among those without a usual source of medical care compared with those 



47 

 

 

attending clinics or routine doctor visits (Ali et al., 2012). Other recent studies have found 

annual doctor visits among individuals with diabetes improved glycemic control and faster 

improvement of HbA1c, blood pressure and low density lipoprotein control (Morrison et al., 

2011). In this study, suboptimal diabetes control status among individuals who reported no 

attendance to medical services, regardless of health insurance status, may be reflective of 

greater barriers to diabetes management.  

A moderate number of years of residency in the US was also associated with a 

greater likelihood of having improved glycaemia. Individuals who reported living in the US 6-

10 years had an increased likelihood of having glycemic control compared to those with over 

16 years in the US. Interestingly, as duration of residence in the US increased to 11-15 

years, the likelihood of having poor glycemic control also increased. Multiple studies among 

US immigrants have found an association between a greater number of years living in the 

US and worse health outcomes for metabolic health, including diabetes. The association 

between US residency and diabetes control however, is understudied and remains unclear. 

Recent research however provides some evidence for the link between US residence and 

increased development of CVD risk factors including obesity and diabetes among Latinos 

(Schneiderman et al., 2014; Kandula et al., 2008).  Modifiable risk factors related to lifestyle 

behaviors (e.g. poor nutrition, sedentary behavior) that increase diabetes risk may also 

continue to contribute to the progression to diabetes development (Goel et al., 2004; Oza-

Frank et al., 2011). Without behavior modification, these unhealthy lifestyle characteristics 

associated with longer US residence may continue to worsen health outcomes for diabetes 

management. For example, a study conducted by Mainous et al., found that US acculturation 

among foreign born Latinos with diabetes was associated with the adoption of unhealthy 

dietary habits associated with poor cardiometabolic health outcomes (Mainous III et al., 

2008).   
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In the current study, individuals who reported healthier diets were found to have 

better glycemic control compared to those with unhealthier diets. Recent findings from other 

related publications in HCHS/SOL reveal that diabetes prevalence in Latinos had a positive 

correlation with years living in the U.S (Schneiderman et al., 2014).   This may be due to 

cardiovascular risk factors (e.g. obesity, hypertension) that also increase the risk of diabetes 

in addition to poor glycemic control among those with this disease (Heiss et al., 2014; 

Rumbaut et al., 1997). Future studies however are needed to further explore the complex 

determinants of glycemic control as they relate to length of US residency among Latinos with 

diabetes. These efforts are timely in meeting the needs associated with the projected 

increase in diabetes risk in the US and worldwide.   

The strength of this study lies in its focus on Latinos with diabetes using the 

comprehensive epidemiological HCHS/SOL data set. On the other hand, there are limitations 

to consider.  The cross-sectional design of this study does not allow for determination of 

causality or directionality. Also, the self-reported measures may have been subject to recall 

bias and/or social desirability bias, chiefly for sensitive health topics such as psychosocial 

health.  It is also important to note that while most adults with diabetes have type 2 diabetes 

mellitus (90-95%), the HCHS/SOL did not distinguish type 1 and type 2 diabetes 

classifications. Consequently, we were unable to account for this distinction in our current 

study.  Finally, over a third (34.3%) of the individuals with diabetes in the HCHS/SOL were 

diagnosed with this diabetes at the baseline study visit (Schneiderman, et al., 2014). For the 

purposes of this study, we excluded individuals who were not aware of having diabetes prior 

to the baseline study visit. This exclusion was important in order to best understand 

individual’s decisions regarding diabetes management and related self-care behaviors, which 

would have likely differed between individuals who were aware and unaware of having this 

chronic disease. Although self-reported diagnosis of diabetes in this study was cross 
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referenced with other diabetes indicators (e.g. HbA1c status, use of diabetes medication) in 

this sample, it is possible that a very small number of those self-reporting diabetes who 

presented normoglycemia were misclassified.  

 
Conclusions 
 

Examining potential correlates of glycemic control status among Latinos suggests 

areas for future research. Diabetes educators should increase strategies to address risk 

factors among Latinos with longer US residence and those who report low health care 

utilization to improve glycemic control. Increased attention should also be placed on younger 

Latinos with diabetes, who have been found in this study, as well as in other previous 

research, to present suboptimal glycemic control compared to older adults. Latinos in 

particular are at higher risk for developing diabetes at a younger age compared to the US 

population overall (Umpierrez et al., 2007). Adherence to recommended management plans 

including annual doctor visits among Latinos with longer US residency may improve 

outcomes for chronic disease and related illness.   
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Abstract  

Background: Healthy sleep has gained growing recognition in its relationship to 

cardiometabolic health to include type 2 diabetes. The association between sleep and 

glycemic control among individuals with diabetes is understudied. Therefore, we examined 

the relationship between sleep duration and glycemic control among a diverse group of US 

Hispanic/Latino adults with diabetes in the Hispanic Community Health Study/Study of 

Latinos. 

Methods: This cross-sectional study included 3,180 adults who reported quantity of sleep 

and had diabetes defined as having fasting glucose ≥126 mg/dL, or a 2-hour post-load 

glucose ≥200 mg/dL, or a glycosylated hemoglobin (HbA1c) ≥6.5% and/or self-report of 

diabetes diagnosis from a physician or use of hypoglycemic medications. Individuals with 

glycosylated hemoglobin (HbA1c) < 7% were considered to have adequate glycemic control 

while those with HbA1C >7% were considered to have suboptimal or uncontrolled glycaemia. 

Using multivariable regression, we assessed associations between glycemic control and 

three categories of sleep duration (<6hrs; 6 < 9hrs; > 9hrs), adjusting for the following 

covariates: age, sex, language of interview, US residency duration, household income, 
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education level, insurance status, Hispanic/Latino heritage group, field center site, body 

mass index, insomnia, sleep apnea, diet quality, physical activity, and depression and 

anxiety symptomology. 

Results: Almost half of individuals (47%) had suboptimal diabetes control by HbA1c levels. 

Most individuals (83%) reported sleeping 6 to <9 hours per night. Few individuals (8%) slept 

less 6 hours per night while 27% slept 9 or more hours. After adjusting for covariates, long 

sleep duration was associated with glycemic control. Despite the wide confidence intervals 

including the null estimate (OR: 0.76; 95% CI  0.57-1.00), there was a significant (p = 0.038) 

trend toward lower odds (32% less likely) of having glycemic control among individuals who 

reported sleeping 9 or more hours compared to those who reported an average sleep 

duration of 6 to <9 hours.     

Conclusions: This cross-sectional study suggested a significant relationship between 

glycemic control status and long sleep duration.  While the underlying mechanisms need 

further investigation, prolonged sleep might be a useful indicator of increased risk for 

glycemic dysregulation, which may be overlooked in clinical practice. Further research is 

needed to examine the habitual sleep duration among individuals with diabetes, particularly 

among Latinos and other understudied minority populations who experience the greatest 

disparities in managing this chronic disease. 

 

Keywords: sleep, diabetes, glycemic regulation, Latino
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Introduction 

 
Research among racial/ethnic minorities, particularly Hispanic/Latinos (hereafter 

referred to as Latinos), has found multiple barriers to achieving glycemic control. In addition 

to well-documented modifiable factors that affect diabetes control status (e.g. diet, physical 

activity, utilization of health care), sleep health has gained a growing recognition in its 

relationship to diabetes and cardiometabolic health overall. In this regard, recent evidence 

suggests that sleep duration has progressively declined over the last century, from 9 hours to 

6.8 hours per night, with almost a third of adults in the US now sleeping less than 6 hours per 

night [7-11].  Among adults with type 2 diabetes, sleep disturbances are particularly 

common, with over 50% reporting some type of disturbance of the 90 types of sleep 

complications and disorders documented by the International Classification of Sleep 

Disorders [12-14].  

Poor and inefficient sleep quality (extremes under or over normal duration of sleep of 

less than 6 hours or more than 8 hours) has been found to be correlated with metabolic and 

endocrine changes related to diabetes risk and glucose tolerance [13, 15-16]. National 

studies using data from the Behavioral Risk Factor Surveillance System (BRFSS) and the 

National Health and Nutrition Examination Survey (NHANES) provided strong evidence 

associating sleep disturbances and sleep problems with diabetes and other metabolic 

disorders [17-19]. A similar association between sleep duration and diabetes incidence was 

reported from the Insulin Resistance and Atherosclerosis Study [20] and the Sleep Heart 

Health Study [21-22]. While there is evidence to support the relationship between sleep 

problems and cardiometabolic health risks, comparatively less is known regarding the 

relationship between sleep and glycemic control.   

Attaining diabetes control is one of the most challenging and frequently reported 

aspects of diabetes management, particularly among individuals who are uninsured or have 
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limited access to care [4, 23].   Optimal diabetes management requires ongoing glycemic 

control [glycosylated hemoglobin (HbA1C) < 7%], and optimal levels of other cardiovascular 

disease (CVD) risk factors [blood pressure, lipids, etc.] to delay or prevent adverse outcomes 

[24, 42]. Curtailed sleep duration and related disturbances may add to the challenges 

experienced in managing diabetes and, while readily treatable, potential sleep problems 

among individuals with diabetes are often overlooked [25-26].  

Further research is needed to gain a greater understanding of the relationship 

between sleep duration and glycemic regulation, particularly among Hispanic/Latinos and 

other populations who experience significant diabetes management disparities. To this end, 

we examined sleep duration and glycemic control among Latinos of diverse heritage groups 

with diabetes. 

 
Methods 

 
Study Population 

 
This study used baseline data from the Hispanic Community Health Study/Study of 

Latinos (HCHS/SOL), a population-based study that enrolled 16, 415 self-identified 

Hispanic/Latino persons aged 18 to 74 years. Participants were recruited from 2008 until 

2011 from randomly selected households in 4 US communities (Bronx, New York; Chicago, 

Illinois; Miami, Florida; San Diego, California). Households were selected using a stratified 2-

stage area probability sample design to ensure a representative sample as previously 

described [39-40]. HCHS/SOL participants included first, second and third generation 

Hispanic/Latinos from diverse heritage groups including individuals from Cuban, Dominican, 

Mexican, Puerto Rican, Central American, and South American backgrounds.  

The HCHS/SOL field center baseline examination included questionnaires 

administered in preferred language (Spanish or English), anthropometry, a blood draw 

including plasma glucose (fasting and/or after a 2-hour oral glucose load), and other 
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measurements detailed in previously published results from HCHS/SOL [37-40]. Based on 

diagnostic criteria recommended by the American Diabetes Association, participants were 

included in the current analysis if they met criteria for diabetes at the time of the baseline 

clinical assessment (N=3384). Participants with missing values for sleep duration (n=204) 

were also excluded from analyses, leaving a final analytic sample of N=3180 adult men and 

women. The study was approved by institutional review boards at each participating 

institution. Written informed consent was obtained from all participants. 

 
Measures 

 
Diabetes  

Diabetes was categorized according to the 2010 American Diabetes Association 

(ADA) guidelines and was defined as a fasting glucose ≥126 mg/dL or a 2-hour post-load 

glucose ≥200 mg/dL (i.e., after oral glucose tolerance testing [OGTT]) or Glycosylated 

hemoglobin (HbA1c) ≥6.5% and/or self-report of diabetes diagnosis from a physician or use 

of hypoglycemic medications [42].  Normoglycemia was defined as a fasting glucose <100 

mg/dL, 2-hour post-load glucose <140 mg/dL, HbA1c <5.7% and no hypoglycemic 

medication use [41-42]. 

Glycemic Status 

Glycosylated hemoglobin (HbA1c) is an indicator of glucose regulation over the prior 

2 to 3 months. Following ADA 2010 classification guidelines, individuals with HbA1C < 7% in 

this study were considered to have adequate glycemic control while those with HbA1C >7% 

were considered to have suboptimal or uncontrolled glycaemia (American Diabetes 

Association, 2014). HbA1c was measured by assay using a Tosoh G7 Automated HPLC 

Analyzer (Tosoh Bioscience, Inc., San Francisco, CA) and is previously described elsewhere 

[39-41]. 

 



66 

 

  

Sleep Assessment 

Sleep duration was assessed using separate questions on habitual bedtime and 

wake-time on both weekdays and weekends.  The difference between wake time and 

bedtime was calculated separately for weekdays and weekends and a weighted average 

was then calculated. In order to examine glycemic control by sleep duration, participants 

were assigned to one of three sleep duration categories: (<6hrs; 6 to <9 hrs; > 9hrs).  Prior 

validation of self-report against actigraphy in other cohorts showed a moderate correlation 

(ρ=0.47) [34, 37].  

Sleep quality was assessed using the Women’s Health Initiative Insomnia Rating 

Scale (WHIIRS), a 5-item validated and reliable instrument measuring perceived symptoms 

for insomnia. The severity of sleep apnea was assessed using the apnea–hypopnea index 

(AHI), which represents the number of respiratory events per estimated sleep hour, counting 

hypopneas with an associated desaturation of greater than or equal to 3%. 

Covariates 

Sociodemographic characteristics included age, sex (female/male), marital status 

(single, married/living with a partner, or separated, divorced, or widow(er));  educational 

attainment (categorized as less than high school education, high school diploma or 

equivalent, or more than high school education); household income (<$10,000; $10,001-

20,000; $20,001-40,000; $40,001-75,000; >$75,001, and not reported), as well as proxy 

measures of acculturation including Hispanic heritage group (Mexican, Puerto Rican, Cuban, 

Dominican, Central American, and South American, and more than one/other heritage group 

[39], language preference for survey completion (Spanish or English) and nativity (born in the 

50 US states or Washington D.C. versus born outside the mainland US) as well as number 

or years of residence in the US.  
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Based on previous findings, measures of self-report physical activity, dietary intake, 

body mass index (BMI), central obesity, anxiety and depression were included in the 

multivariate models [36-38].  Self-reported physical activity measured through the Global 

Physical Activity Questionnaire was categorized as high, moderate or low according to the 

number of days a week the participant reported recreational or work physical activity and the 

corresponding metabolic equivalent units. Dietary intake was ascertained by two 24- hour 

dietary recalls, administered approximately 6 weeks apart. The Alternative Health Eating 

Index 2010 (AHEI-2010) was used as a measure of diet quality which is based on foods and 

nutrients predictive of chronic disease risk [37]. The AHEI-2010 ranges from 0 to 110 where 

higher scores represent healthy eating habits and lower scores represent unhealthy eating 

habits. BMI was calculated as measured weight in kilograms (Tanita Body Composition 

Analyzer, TBF 300A) divided by the square of measured height in meters squared (SECA 

222; Perspective Enterprises, Inc).  

Lastly, anxiety was measured using the 10-item Spielberger Trait Anxiety Scale 

(STAI). The STAI total sum score ranges from 8 to 40, with higher scores indicating greater 

reported anxiety symptoms. Depression was assessed by a 10- item version of the Center 

for Epidemiological Studies Depression (CES-D 10) Scale. The CES-D total sum score 

ranges from 0 to 30, with higher scores indicating greater depression symptoms.  

 
Analysis 

 
Descriptive statistics were used to examine sociodemographic, metabolic-glycemic 

variables and related covariates across sleep duration categories (Table 1).  Multivariate 

logistic regression analyses were conducted with all of the glycemic status correlates entered 

into the model simultaneously in order to assess the unique influence of each independent 

variable. Analyses were adjusted for socio-demographic characteristics (age, sex, language 
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of interview, marital status, educational attainment, household income, Hispanic heritage 

group, nativity and years of residence in the US). Based on previous findings, measures of 

self-reported physical activity, dietary intake, body mass index (BMI), central obesity, anxiety 

and depression were also included in the model [36-38].   All analyses were conducted using 

SAS survey procedure (SAS v.9.3; SAS Institute Inc., Cary, NC) and were weighted to adjust 

for sampling probability and nonresponse.   

 
Results 

 
Demographic and health characteristics    

 
Demographic characteristics and descriptive statistics are reported for the overall 

sample and by sleep duration in Table 3.1. Most individuals were 45 years of age and older 

(78%), female (55%), preferred to complete the interview in Spanish (84%) and were born 

outside the US but lived in the US for 16 or more years (57%). The majority of individuals 

reported a household income of $40,000 or under (77%), had an education level of high 

school or less (68%) and had health insurance (61.0%). Approximately half of individuals 

were married or living with a partner (52%).  Overall, over half (56%) of individuals had a BMI 

of 30 or greater indicating obesity. The mean summary score for depression symptomology 

was 0.09 (SE=0.12) and 0.14 (SE=0.11) for anxiety symptoms.  Almost half of individuals in 

this sample presented with poor glycemic control (46%) while 54% had adequate glycaemia 

according to ADA guidelines 

 
Bivariate Associations 

 
Unadjusted logistic regression indicated that individuals with controlled glycemic 

status, compared to participants with suboptimal glycaemia, were older (OR 1.02 95% CI, 

1.01-1.03, p< 0.001) and reported living in the US 6-10 years (OR 1.5 95% CI, 1.06-2.27 P = 

.02). As duration in the US increased to 11-15 years however, the likelihood of having poor 
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glycemic control increased by 30%, as compared to those with over 16 years of US 

residence (95% CI, 0.56-1.06, P < 0.01). The participant’s recruitment field center site was 

also found to be significantly associated with glycemic status. Compared to individuals in 

San Diego, those residing in the Bronx had 29% increased odds of having suboptimal 

glycemic control (95% CI, 0.58, 1.03, P < 0.01) while participants recruited from Miami had a 

1.5 times greater likelihood of having better glycemic status (95% CI,1.10, 1.99, P < 0.001). 

In addition, individuals of Cuban heritage had 1.72 greater odds of presenting with better 

glycemic status compared to individuals of Mexican heritage in this study (95% CI, 1.28-2.30, 

P < 0.001). Lastly, individuals with higher depression and anxiety had 2% increased odds of 

having poor glycemic regulation. No significant differences were found between sleep 

duration among individuals with controlled and uncontrolled glycemic status at the P < .05 

level (Table 3.2). 

Multivariate Logistic Regression 

 
Multivariate logistic regressions examined sleep duration and glycemic control status.  

Findings indicate a significant association between sleep duration and glycemic control 

status.  Despite the wide confidence intervals  and their inclusion of the null estimate, there 

was a significant trend (OR: 0.76; 95% CI  0.57-1.00; p = 0.038)  toward lower odds (32% 

less likely) of having glycemic control among individuals who reported sleeping more than 9 

hours compared to those who reported an average sleep duration of 6-9 hours (Table 3.3). 

 
Discussion 
 

Significant results from this study indicate that longer sleep duration (>9 hours) 

among individuals with diabetes may increase the likelihood of having worse glycemic 

control status,  compared to those with average sleep duration (6 to < 9 hours), independent 

of several relevant risk factors.  Few studies have explored the relationship between sleep 



70 

 

  

duration and glycemic control among minority populations including Latinos making similar 

comparisons difficult to establish [25, 27-28]. However, among research focusing on 

glycemic status and sleep health, findings indicate that sleep problems may be correlated 

with worse glycemic status as assessed by HbA1c.  For example, a study conducted by Tsai 

et al., (2012) found that both poor sleep quality and less-efficient sleep were significantly 

correlated with worse glycemic control among patients in an Asian population with type 2 

diabetes [29]. Other studies have found similar findings showing that low sleep efficiency and 

poor sleep quality [30] may be correlated with higher fasting glucose, insulin resistance and 

other related factors [31-32].  A study by Ohkuma et al., (2013) found that significant 

increases in HbA1c among individuals with longer sleep duration after controlling for 

depression and exercise, which have been found to be confounders in previous sleep 

studies [43].  Similar to these results, long sleep duration in the current study remained 

significantly associated with poor glycemic status even after adjusting for potential 

confounders including diet, physical activity and depressive symptoms.   

Several potential biological mechanisms have been hypothesized to contribute to the 

relation of long sleep duration and poor glycemic regulation [43-44]. While these associations 

remain unclear, long sleep duration among individuals with diabetes has been thought to 

influence glucose metabolism and glycemic regulation. Specifically, alteration of levels of 

proinflammatory cytokines such as C-reactive protein and interleukin-6 by habitual long sleep 

duration, may contribute to poor glycemic control status [45-46]. In addition, there is some 

evidence that long sleep duration may affect cerebral and systemic glucose use [45, 47] and 

the effects of counter-regulatory hormones released during sleep [48].  

Another contributing factor in this study may be excessive time in bed while awake, 

which has been found to increase the risk of poor metabolic health, morbidity and mortality 

[49].  As noted in previous HCHS/SOL studies and in the current study, sleep duration was 
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assessed as habitual bed minus wake time which may not have taken into account the time 

spent in bed while awake [38].  It is possible that individuals who self-reported as long 

sleepers in the current study may spend more time in bed while awake.  As reported in other 

research, excessive time in bed may increase the risk of glycemic dysregulation and other 

metabolic conditions [45].  

While the current findings suggest that long sleep duration may play an important 

role in glycemic status, no significant differences in glycemic control status were found for 

individuals who slept less than 6 hours, contrary to previous research.  A limited number of 

studies among individuals with diabetes have reported either no association between short 

sleep duration and glycemic regulation or an association only for long sleep duration [50-52].  

Potential explanation for these study results suggest that short and long sleep may have 

different implications in different age groups and with distinct overall health status. In a study 

by Leng et al., (2015) excessive sleep however was found to be an indication of worse health 

outcomes for cardiometabolic health, particularly among older people [51, 53]. Although we 

controlled for age and other potential confounders in our current study, it may be that our 

overall sample of individuals with diabetes, most of which were ages 45 and older, may 

present different sleep duration compared to other samples in previous literature.  Future 

studies should consider the importance of detecting prolonged sleep among the aging 

population with chronic diseases, including diabetes  

Strengths and limitations 

The current study has a number of strengths.  Findings from this study add to the 

limited research available that has been focused on sleep duration and glycemic regulation 

among individuals with diabetes. In addition, the HCHS/SOL study offers a unique 

opportunity to examine associations of sleep duration and glycemic status among 

Hispanic/Latinos of various ethnic backgrounds. Data from this comprehensive study also 
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allowed us to control for potential confounding variables that have been frequently reported 

in previous studies which has focused on sleep health and diabetes.  

It is also important to note the potential limitations to this study.  First, the cross-

sectional nature of this study precludes establishing a directional or causal inference of the 

observed associations between glycemic control and sleep duration.  Therefore, it may be 

that longer sleep was influenced by glucose regulation among this sample of individuals with 

diabetes. However, significant results parallel findings from other epidemiological studies that 

have found that long sleep duration is adversely associated with cardiovascular disease risk 

factors, including diabetes control [54-59]. Finally, although we included many potential 

confounding variables we cannot exclude the possibility of residual confounding, for 

example, time in bed while awake. To address the limitations of the current study, future 

well-designed prospective studies are needed to examine temporal associations as well as 

the underlying mechanisms that influence sleep duration and glycemic management. 

 
Conclusions  
 

This cross-sectional study suggested a significant relationship between glycemic 

control status and long sleep duration.  While the underlying mechanisms need further 

investigation, prolonged sleep might be a useful indicator of increased risk for glycemic 

dysregulation, which may be overlooked in clinical practice. Further research is needed to 

examine the habitual sleep duration among individuals with diabetes, particularly among 

Latinos and other understudied minority populations who experience the greatest disparities 

in managing this chronic disease. 
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Tables 
Table 3.1.Distribution of sociodemographic and metabolic variables according to sleep 

duration. 
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Table 3.2. Unadjusted Logistic Regression Model – Bivariate Association between Sleep 

Duration and Glycemic Control 
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Table 3.3. Logistic Regression Model –Association between Sleep Duration and Glycemic 

Control  
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Abstract  

Objective: Previous research has yielded inconsistent findings regarding the prevalence of 

botanical supplement and traditional medicine use, in addition to the use of prescribed 

medications among individuals managing diabetes. The aim of this study was to examine the 

prevalence of the reported types of health care accessed, use of herbal and botanical 

supplements as well as the use of traditional healers among individuals with diabetes in 

HCHS/SOL. In addition, we examined the association of glycemic control status with health 

care status, use of traditional healers, and the use of prescribed diabetes medications and 

herbal and botanical supplements among a diverse sample of Latino adults with diabetes. 

 
Methods: This cross-sectional study included 2,096 adult participants ages 18-75 from the 

Hispanic Community Health Study/Study of Latinos (HCHS/SOL—2008-2011) who self-

reported to have diabetes. Individuals with glycosylated hemoglobin (HbA1c) <7% were 

considered to have adequate glycemic control. Using multinomial logistic regression, we 

assessed associations between glycemic control and use of herbal/botanical supplements, 

diabetes medication and types of care (health insurance/utilization as well as use of a 
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traditional healer).   

 
Results: There were no significant consistent cross-sectional associations between types of 

care accessed, use of diabetes medications/herbal botanical supplements and glycemic 

control status.  Individuals with poor glycemic status were more likely to report being 

prescribed diabetes medication (2.88 OR, 95% C.I., 1.89-4.38, P<.0001) as well as a 

concomitant use both diabetes medication and botanical/herbal use (1.96 OR 95% C.I. 1.24-

3.09, p=0.004) compared to those who reported use of neither prescribed medications 

and/or herbal/botanical supplements. No significant results were found for other variables of 

interest including glycemic status. 

 
Conclusions: Use of medications and herbal supplements was marginally related to 

suboptimal glycemic control status in Hispanic/Latino adults with diabetes.  While contrary to 

expected results, our findings reflect medications prescribed for diabetes but may not have 

captured utilization and related medication adherence among individuals with this disease. 

 

Keywords: glycemic control, diabetes, herbal supplements, medication use, Latinos
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Introduction 

 
Type 2 diabetes mellitus has become one of the most challenging global health 

issues and has continued to increase in prevalence [1]. Ethnic minorities in the US, including 

Hispanic/Latinos (hereafter referred to as “Latinos”), experience higher rates of diabetes, 

demonstrate worse glycemic control, and are twice as likely to die from diabetes related 

complications compared to the general population [2].  Recent health findings indicate that 

disparities in diabetes control between Latinos and the general population are increasing [3].  

Factors that contribute to glycemic dysregulation include challenges to follow recommended 

lifestyle changes to control diabetes, poor adherence to medications, self-monitoring of 

glucose, as well as low attendance to routine medical checkups, among others.   

Access to medical care has been shown to increase utilization of medical services 

and self-care behaviors associated with improved glycemic control; this is particularly 

important to consider among Latinos who are more likely to be uninsured compared to other 

major population groups in the US [4-5]. Additional challenges to diabetes management 

reported among Latinos include low socioeconomic status, competing life stressors, 

language and cultural barriers, all of which may pose significant obstacles to achieve optimal 

glycemic control [6].   

In addition to barriers to health care utilization that ensure diabetes control, 

inadequate medication adherence has been identified as a significant factor contributing to 

poorly controlled diabetes [7]. Prescribed medications are often required to manage this 

progressive disease and must be taken daily and on a long-term basis. Suboptimal 

adherence to prescribed medicines and health care visits may contribute to a greater number 

of health complications and increased lifetime health care costs [7-10].   Equally important to 

consider is the use of non-prescribed medications and related alternative remedies, 

particularly for chronic diseases such as diabetes. Patients with chronic conditions such as 

cancer, arthritis, hypertension, and diabetes are more likely to use complementary and 
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alternative medicine (CAM) than the general population [1,2,4,10] and although patients may 

not necessarily use CAM as their primary treatment modality for chronic illness, more than 

50% believe that the CAM helps their overall health [11]. 

The steady increase in diabetes prevalence and the challenges faced to provide 

ongoing care to achieve and maintain glycemic control stimulate the use of alternative forms 

of treatments [12, 13], which is a growing phenomenon in the US. Utilization of different 

types of herbal supplements may jeopardize the patients’ health if they are replacing or 

combining traditional western medicines with CAM [14]. Historically Latinos have been found 

to use a variety of herbal and botanical supplements as well as traditional practices including 

healers or curanderos to treat various health conditions [13].   

Cultural beliefs among Latinos regarding health treatment play a significant role in 

health decisions for care and health related behaviors [11, 13-15]. For chronic diseases such 

as diabetes, these health behaviors, including the use of alternative forms of care (e.g. 

curanderos) and botanical and herbal supplements to treat diabetes are commonly reported 

[16-20]. The use of herbal supplements and traditional healers among Latinos may also 

provide emotional and/or spiritual support through more culturally appropriate and holistic 

approaches than those offered in traditional western health systems [21-23].  Rates of 

disclosure of this use to medical providers and the associated health systems however tends 

to be low among Latinos and rates of use reported among this population in research 

literature vary significantly [24-26].  

While there is a substantial body of literature delineating diabetes health practices 

among Latinos living in the United States [20, 24, 26], this research has been conducted 

almost exclusively among Latinos collectively, rather than describing diabetes care behaviors 

among diverse Latino heritage groups (which includes immigrants or individuals of first 

generation, second and third generation). In addition, little is known about the use of 

botanical supplements and healers which is crucial to consider in understanding glycemic 
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control, its relationship to the use of prescribed medications and the delivery of effective 

health care services [20, 27]. To this end, the aim of this study was to examine the glycemic 

control among individuals with diabetes in HCHS/SOL and evaluate the prevalence of their 

reported use of types of care accessed, use of traditional healers, herbal and botanical 

supplements. 

 
Methods 

 
Study Population and Data Source 
 

The HCHS/SOL is a large community-based multi-center prospective cohort study 

examining risk and protective factors for chronic illness among diverse Hispanic/Latino 

adults. A total of 16,415 self-identified Latino men and women were enrolled from randomly 

selected households in Chicago, IL, Bronx, NY, Miami, FL and San Diego, CA, through a 

multi-stage area probability design previously described in HCHS/SOL [27, 28]. Details of the 

HCHS/SOL recruitment and study protocol have been previously published. Briefly, the 

baseline study visit included a comprehensive assessment of behavioral, biological, and 

sociodemographic assessments among participants. This extensive baseline evaluation 

included the completion of self-report surveys (e.g., demographic factors, mental and 

physical health), clinical examinations (e.g., phlebotomy, 2-hour glucose load), and review of 

all medication use, among other assessments. All participants provided informed consent 

and Institutional Review Boards at all participating HCHS/SOL sites approved the study. 

Analyses for the current study involved 2,096 participants of the 16,415 HCHS/SOL 

participants who attended the baseline clinical visit.  We excluded those not meeting criteria 

for existing diabetes (n = 13,197) and those missing data across main variables of interest 

(n=224) and covariates (n=898). Participants were identified as having diabetes if they met 

the following criteria as defined by ADA guidelines: (a) fasting plasma glucose (FPG) ≥ 126, 
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and/or (b) 2-hour oral glucose tolerance test (OGTT) level ≥ 200 mg/dL, and/or (c) HbA1c ≥ 

6.5%, and/or (d) self-reported use of hypoglycemic medications [29, 30].  All individuals in 

HCHS/SOL (regardless of previously reporting diagnosis of diabetes) were screened at 

baseline for diabetes which was ascertained using the previously described classifications 

with the exception of OGTT. 

Study Measures 

 
The HCHS/SOL baseline examination included questionnaires administered in the 

participant’s preferred language (Spanish or English), anthropometry, a blood draw including 

plasma glucose (fasting and after a 2-hour oral glucose load), and other measurements 

previously described [28, 29]. 

Glycemic Control: Glycemic status for this study was assessed using hemoglobin 

HbA1c (HBA1c) levels. HbA1c was measured by assay using a Tosoh G7 Automated HPLC 

Analyzer (Tosoh Bioscience, Inc., San Francisco, CA) and is previously described in 

HCHS/SOL publications (28, 29). Individuals with diabetes in this study who had levels of 

HbA1c < 7% were considered to have adequate glycemic control.  

Diabetes Medication Use: Individuals in the HCHS/SOL study were instructed to 

bring in their currently used prescription medications which were scanned or transcribed into 

a database and matched to a Medical Therapeutic Classification or the National Drug Code. 

Class or type of medications for glucose control included hypoglycemic medications (e.g. 

sulfonylureas, metformin, thiazolidinediones, DPP-4 inhibitors, GLP-1 agonists, insulin) and 

scanned/transcribed anti-diabetic medication use.  

Herbal/Botanical Supplement Use: Herbal/Botanical supplement use was assessed 

via a past 4-week medication inventory and a detailed past 30-day dietary supplement 

interview.  Consumption of other botanicals was derived from two 24-hour dietary recalls, 

assessing intakes of foods, botanical teas, traditional medicinal foods, and dietary 
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supplements.  A supplement user was defined as someone reporting use by either the 

medication inventory or dietary supplement interview with or without the addition of 

supplements from the two 24-hour dietary recalls. This study employed three overlapping 

definitions of botanical supplements previously described [32].  These included : 1) products 

with botanical ingredients; 2) products with botanical ingredients plus other non-vitamin, non-

mineral (NVNM)ingredients, such as probiotics and glucosamine; and 3) products with 

botanical ingredients plus unprocessed plants (dried or fresh) traditionally used as medicinal 

substances according to Hispanic/Latino literature (e.g., herbal teas, nopal, aloe) [29, 32].   

Types of Care Accessed – Use of a Traditional Healer and Health Insurance:  Use of 

a traditional healer was assessed through one question which asked participants:  “In the 

past 12 months, have you used a curandero, santero, espiritista or other type of alternative 

care (Yes/No)?”  Health Insurance Coverage was assessed by asking participants “Do you 

have health insurance or other health care coverage?” (Yes/No) while Ability to Access to 

Care in the past 12 months was determined by asking participants “In the past 12 months did 

you need care, but could not get it?” (Yes/No). 

Covariates: Covariates included baseline age, sex, Hispanic/Latino heritage group 

(i.e., Mexican; Cuban; Puerto Rican; Dominican; Central American; South American; and 

other), educational attainment [less than high school (HS), HS graduate/general education 

degree (GED), greater than HS], household yearly income (5 categories ranging from < 

$10,000 to > $75,001 and unreported), marital status (single, married or living with a partner, 

separated, divorced, or widow(er)), language of interview (Spanish or English), Country of 

birth and years residing in the US (5 categories ranging from 1- 16+ years), and diabetes 

duration.  
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Analysis 
 

All analyses were conducted using SAS survey procedure (SAS v.9.3; SAS Institute 

Inc., Cary, NC) and IBM SPSS Statistics 23.0 (IBM Corp, Armonk, New York) and were 

weighted to adjust for sampling probability and nonresponse, in accordance with HCHS-SOL 

guidelines [28-30]. Statistical significance was considered as p < 0.05. 

Descriptive statistics were used to examine the distribution of sociodemographic, 

metabolic-glycemic status variables and related covariates according to use of diabetes 

medication, use of botanical supplements, and use of both diabetes medication and 

botanical supplement use. Adjusted multinomial logistic regression analyses were conducted 

to assess the unique influence of each independent variable, including glycemic control by 

health insurance status (yes/no); health insurance coverage and the use of a traditional 

healer (curandero, santero, espiritista or other type of alternative care in the past year [yes or 

no]) or; neither or no type of care accessed (reference group).  The model adjusted for 

potential confounding variables including socio-demographic characteristics as well as 

participant’s field center, Hispanic/Latino heritage group and ability to access care in the past 

12 months to examine type of care used and glycemic control status. 

Adjusted multinomial analysis was also conducted for use of medication and 

herbal/botanical supplement regressed upon glycemic control and covariates.  These groups 

included use of prescribed diabetes medication (only); use of botanical/herbal supplement 

use and diabetes medication and lastly those who reported no use of diabetes medication or 

botanical/herbal supplement use (reference group). The adjusted model controlled for socio-

demographic characteristics, participant’s field center, Latino Heritage group and ability to 

access care in the past 12 months to examine type of care used to explore glycemic 

regulation status.    
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Results 

 
Demographic and health characteristics among individuals with self -reported diabetes 

 
Demographic characteristics and descriptive statistics are reported in Table 4.1 for 

the overall sample and according to participants reported use of  a) diabetes medication 

(only); b) herbal/botanical supplement (only); c) both diabetes and herbal/botanical 

supplement and; d) no use of either diabetes medication and  herbal/botanical supplement 

use (none). Over half of individuals in this study were 45-64 years of age (52.5%), female 

(62%), preferred to complete the interview in Spanish (83%) and were foreign born (88%). 

Among those who were born outside of the US, most reported living in the US for 16 or more 

years (59.7%). The majority of individuals were retired or currently unemployed (68%), 

reported a household income of $40,000 or less (77%) and had an education level of high 

school or less (67 %) and had some form of health insurance (67.5%). Approximately half 

were married or living with a partner (51%). In addition, over a third of individuals were of 

Mexican ethnic heritage (35.2%).  

Related to diabetes care, almost half of individuals presented with controlled 

glycemic status (43%).   Approximately 62% of individuals were prescribed hypoglycemic 

medication to manage diabetes of which the majority were ages 45 years and older (data not 

shown). Only 5% of individuals with diabetes in this study reported use of herbal/botanical 

supplements only (5%) while almost 19% of the sample reported use of both prescribed 

medication and herbal/botanical supplements. 

 
Multinomial Logistic Regression for type of care reported regressed upon glycemic control 

and covariates 

As shown in Table 4.2, there were no significant associations for glycemic control 

status and type of care reported (e.g. health insurance, use of a traditional healer).    
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Findings for selected covariates of interest show that individuals who were born in 

the US were less likely to report health insurance (OR 0. 191, 95% CI, 0.092-0.398; 

p<0.0001) or use of a combination of health insurance and a traditional healer (OR 0.168, 

95% CI, 0.048-0.573; p<0.0121) compared to those who had lived in the US 16 or more 

years.  Interestingly, foreign born individuals with 11-15 years of US residence were less 

likely to report health insurance compared to those with 16 or more years (OR 0.784, 95% 

CI, 0.418-1.471; p<0.0001), but were more likely to use both health insurance and a 

traditional healer compared to those who had lived in the US 16 or more (OR 1.37, 95% CI, 

0.592-3.204; p<0.0001) (see Table 4.2).  

Participant’s recruitment site also remained significant in the adjusted model.  

Individuals recruited from the Bronx had an increased likelihood of having either health 

insurance (OR, 95% CI, 0.188-1.133; P<0.0001) or health insurance and use of a traditional 

healer (OR, 95% CI, 0.188-1.133; P<0.0001) compared to those recruited from San Diego. 

Individuals recruited from Miami however had a decreased likelihood of having health 

insurance (0.369 OR, 95% CI, 0.192-0.707; P<0.0001). In addition, individual of Cuban and 

Central American heritage were more likely to report health insurance (1.434 OR, 95% CI, 

0.775-2.653; P<0.0149 and OR, 4.295 95% CI, 2.191-8.419; P<0.0041, respectively) 

compared to individuals of Mexican heritage. In addition, individuals of Cuban descent were 

also more likely to use both health insurance and a traditional healer compared to individuals 

of Mexican heritage group (OR, 2.740, 95% CI, 0.645-11.650; P<0.0294). Lastly, individuals 

who reported having no access to care in the past 12 months were also less likely to have 

health insurance compared to those who reported to be able to access care (OR 0.211, 95% 

CI, 0.147-0.304; P <0.0001).  

Also consistent with bivariate findings, individuals who did not have health insurance 

were less likely to use diabetes medication (only) compared to those who had health 
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insurance (0.55 OR, 95% C.I. 0.340-0.891, P=0.0151). In addition, Latino ethnic background 

groups remained significantly associated with use of both diabetes medication and 

botanical/herbal supplement use. Individuals of Cuban heritage had a decreased likelihood 

of using both diabetes medication and botanical/herbal supplements compared to those of 

Mexican heritage (0.148 OR, 95% C.I. 0.044-0.494, P=0.0002) while individuals who 

reported more than one or Other heritage, had a an increased likelihood of using both 

diabetes medication and botanical/herbal supplements compared to those of Mexican 

heritage (2.49 OR 95% C.I., 0.662-9.381, P=0.0220). 

Multinomial Logistic Regression for use of medications and herbal/botanical supplements 
regressed upon glycemic control and covariates 
 

As shown in Table 4.3, individuals with poor glycemic control status were more likely 

to report diabetes medication (2.88 OR, 95% C.I., 1.895 -4.385, P<.0001) as well as 

diabetes medication and botanical/herbal use (1.957 OR 95% C.I. 1.237-3.097, P=0.0041) 

compared to those with controlled glycemic status (See Table 4.3). 

 
Discussion 

 
Although previous studies have examined overall use of prescription medications 

and dietary herbal supplements [24-26] the present study is one of the first comparing the 

use of prescription medications for diabetes and dietary and herbal supplements among a 

diverse sample of Latinos with diabetes. In addition, this study also examined the prevalence 

of concomitant use of both herbal and botanical supplements and prescribed medications for 

diabetes. After adjusting for potentially confounding variables, a moderate difference in 

glycemic status was observed between individuals who reported use of dietary supplements 

and prescription drugs and those who used neither form of treatment. Results from this study 

indicate that individuals with poor glycemic status were more likely to report prescribed 

diabetes medication or a combination of both prescribed diabetes medication and use of 
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botanical and herbal supplements, compared to those who reported neither form of 

treatment.  

The current findings are dissimilar from previous research which have found that use 

of herbal and botanical supplements among adults was related to more favorable health and 

lifestyle choices including diabetes management and control [16, 33]. In addition, there is 

substantial evidence from multiple studies which have reported that glycemic regulation is 

improved through the use of recommended medications for diabetes [34].  While findings 

from the current research are contrary to anticipated results, they may be explained by 

several factors. For example, while our findings may reflect individuals who were prescribed 

diabetes medication, we may not have captured actual use of these medications for 

diabetes. That is, while individuals reported being prescribed medications for diabetes during 

the study interview, we were not able to ascertain medication adherence and related use 

behaviors.   In addition, it is also possible that individuals who were more likely to be 

prescribed diabetes medications, and in particular those who experienced greater diabetes 

related complications, may also experience greater challenges to control their glycemic 

levels.   Likewise, individuals who reported no prescribed medications may not yet require 

prescribed medication for diabetes or supplements and are able to manage their diabetes 

through healthy lifestyle behaviors.  

Our results also indicate that individuals who reported no health insurance coverage 

were less likely to report prescribed diabetes medication compared to those who had health 

insurance. These findings are comparable to results from previous studies that examined 

potential correlates and motivations behind the use of diabetes medication and herbal 

botanical supplement among Latinos. Use of herbal and botanical supplements has been 

associated with being uninsured and/or having limited access to care, use of a greater 

number of prescription medications, and for treatment for health conditions including 
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diabetes [25, 33, 35].  Latinos in particular experience greater barriers to access health care 

and worse morbidity as a result of lack of care or treatment compared with non-Latino whites 

[36].  As found in other research, health insurance coverage in the current study may be 

highly influential in the ability to access prescribed medications for diabetes.  

Interestingly, while we found that individuals with health insurance status were more 

likely to have prescribed diabetes medication, we found no significant associations between 

types of care accessed, including health insurance coverage, and glycemic control status. 

These results differ from other studies which have found an association between health 

insurance status and glycemic control [27,31] We also found no significant association in 

concomitant use of both health insurance status and use of traditional healers, compared to 

those who reported use of neither.  Published literature suggest that individuals who try 

alternative therapies including traditional healers may also be highly motivated to control 

their diabetes and more likely to seek health treatment [11, 16, 22, 25]. These self-care 

seeking behaviors and motivation to improve overall health may help diabetes management, 

regardless of any potential direct benefit or effect of complimentary or alternative care on the 

glycemic regulation status. However, in our study, glycemic control status was not 

associated with type of care accessed including insurance and/or use traditional healer or 

use of neither.   

Limitations 

There are several limitations in this study. First, the current study was cross-sectional 

in nature and cannot speak to temporal relationships or causality. Second, the small sample 

of individuals who reported use of herbal botanical supplement and traditional healers within 

each group limited our ability to examine these groups independently.  In addition, although 

this study includes many covariates of interest known to influence glycemic control, we were 

not able to account for other factors not measured in this study such as medication 
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adherence.  Finally, it is possible that we underestimated the number of individuals who used 

herbal/botanical supplements and use of traditional healers in this study.  Recent data 

indicates that rates of disclosure of complementary and alternative practices tend to be low, 

particularly among racial/ethnic minorities such as Latinos [32, 37, 38]. Underreporting use of 

complimentary forms of treatment and care in this study may have led to an underestimate of 

individuals with diabetes who used these types of complimentary care and treatment.   

 
Conclusions 

 
Despite the limitations, this study provides a unique contribution to a limited body of 

research examining the association of glycemic control and herbal/botanical supplement use, 

prescribed medication and types of care reported among Latinos.  The widespread 

prevalence of diabetes and use of herbal/botanical supplements and other forms of care 

requires a greater understanding of its use in relation to diabetes management.  Current data 

suggests that patients tend to use complimentary rather than alternative forms of treatment 

and care in addition to conventional medical treatments [7, 10]. In addition, patients with 

diabetes and other common chronic conditions have been found to be more likely to use 

complimentary forms of treatment compared to the general population [11, 13, 39].  Further 

research is needed on the concomitant use of prescribed and herbal/botanical supplements 

and types of care accessed among Latinos with diabetes. Findings may result in improved 

diabetes management and long-term health outcomes for racial/ethnic minority group and 

meet the needs of the diverse health beliefs and practices for diabetes care.  
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CHAPTER 5: DISCUSSION 
 

 
Chapter 2 of this dissertation examined psychosocial and sociocultural correlates of 

glycemic control among Latinos with diabetes. To better understand how these tenants 

operated at the individual and social level, we employed selected constructs of the reserve 

capacity model [1].  The adapted reserve capacity model helped guide the analytical 

framework to further explore potential risk and resilience factors that influence diabetes care 

behaviors and related clinical outcomes such as glycemic control.  Results from this analysis 

however were not consistent with previous findings that have reported psychosocial and 

sociocultural factors to be important contributors to diabetes and glycemic regulation status 

[2-4]. Contrary to this, and after controlling for socio-demographic and other influential factors 

related to diabetes management, glycemic control was not statistically associated with 

sociocultural and psychosocial factors among individuals with diabetes in our study. Other 

factors that were significantly and independently associated with increased odds of having 

better glycemic control status included older age, a moderate number of years residing in the 

US (6-10 years) and attending one annual doctor visit.  

 While results for older age may be counterintuitive, previous studies have provided 

similar findings. These findings attributed worse glycemic status among younger adults to 

lower adherence to recommended plans for diabetes care, less knowledge and lower 

motivation to prevent potential diabetes complications [5-7]. In addition, age-related 

demands of employment and greater family responsibilities among younger individuals 

compared to older adults may also contribute to barriers to carry out ongoing care for 

diabetes and health care utilization. Annual doctor visits among individuals was also 

associated with a greater likelihood of having glycemic control, compared to those who 

reported more than three annual doctor visits. Reasons for these findings may be related to 

disease severity. Healthier individuals with less disease severity may require fewer medical 
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visits compared to individuals who may require more medical attention to manage other 

macro/microvascular or metabolic complications. However, individuals who reported to have 

never visited their doctor in the past 12 months also had an increased likelihood of having 

poor glycemic control, compared to those who reported one annual visit.  This finding is 

consistent with prior research demonstrating the importance of health care utilization for 

glycemic management among those with diabetes [8-9]. Suboptimal diabetes control status 

among individuals who reported no attendance to medical services, regardless of health 

insurance status, may be reflective of greater social or physical environmental level barriers 

to diabetes management.  

Lastly, individuals who reported living in the US 6-10 years had an increased 

likelihood of having glycemic control compared to those with over 16 years in the US. 

Interestingly, as duration of residence in the US increased to 11-15 years, the likelihood of 

having poor glycemic control also increased. Multiple studies among US immigrants have 

found an association between a greater number of years living in the US and worse health 

outcomes for metabolic health, including diabetes. The association between US residency 

and diabetes control is understudied and remains unclear. Recent research provides some 

evidence for the link between US residence and increased development of CVD risk factors 

including obesity and diabetes among Latinos [10-11].  Modifiable risk factors related to 

lifestyle behaviors that increase diabetes risk may also continue to contribute to the 

progression to diabetes development [12-13]. Adoption and continued practice of unhealthy 

lifestyle characteristics associated with longer US residence may continue to worsen health 

outcomes for diabetes management.  

Guided by the socio-ecological model, Chapter 3 explored sleep health and related 

influences on glycemic regulation status among diverse Latinos. This study found that longer 

sleep duration (>9 hours of sleep) was significantly associated with worse glycemic status 
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among Latinos with diabetes, compared to those with average sleep duration (6 to < 9 

hours), independent of potential confounders at the individual and social levels.  Sleep 

disorders are increasingly common but remain frequently overlooked though readily treatable 

[14-15]. Insufficient and prolonged sleep have been linked to adverse metabolic changes 

[15-18], increased risk of chronic disease including obesity and diabetes [19-20] worse 

glucose regulation, as well as early mortality [21-22].  To date, there have been a limited 

number of studies that provide reliable data on sleep patterns in the US population. Even 

less is known regarding sleep health outcomes among ethnic/racial groups including Latinos 

who experience greater metabolic health complications. In addition, other factors such as 

acculturation to US lifestyles among Latinos has been found to negatively impact sleep 

health practices, but remains poorly understood [23].  

Excessive sleep has been found in previous studies to be an indication of worse 

health outcomes for cardiometabolic health, particularly among older people [24-25]. While 

these associations remain unclear, long sleep duration among individuals with diabetes has 

been thought to influence glucose metabolism and glycemic regulation. Previous studies 

found significant increases in HbA1c among individuals with longer sleep duration after 

controlling for depression and exercise [26].  Similar to these results, long sleep duration in 

the current study remained significantly associated with poor glycemic status even after 

adjusting for potential confounders at the individual level including diet, physical activity and 

depressive symptoms.   

Sleep complications among those with diabetes add to the complexity of successfully 

managing this progressive disease. While the underlying mechanisms need further 

investigation, prolonged sleep may be a risk factor for glycemic dysregulation. This paper 

underscores the need to further examine sleep characteristics and diabetes management at 

multiple socioecological levels including those which include acculturative processes among 
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Latinos.  In addition, increased awareness among medical providers is important to both 

assess and promote sleep health practices among individuals with metabolic disorders such 

as diabetes.  

Chapter 4 of this dissertation is one of the first papers that has examined the 

prevalence of the reported types of health care accessed, use of herbal and botanical 

supplements as well as the use of traditional healers among Latinos of diverse heritage 

groups with diabetes. In addition, this study also examined the prevalence of concomitant 

use of both herbal and botanical supplements and prescribed medications for diabetes. After 

adjusting for potentially confounding variables, a moderate difference in glycemic status was 

observed between individuals who reported use of dietary supplements and prescription 

drugs and those who used neither form of treatment. Results from this study indicate that 

individuals with poor glycemic status were more likely to report prescribed diabetes 

medication or a combination of both prescribed diabetes medication and use of botanical and 

herbal supplements, compared to those who reported neither form of treatment.  

While findings from the current study are contrary to anticipated results, they may be 

explained by several factors. For example, while our findings may reflect individuals who 

were prescribed diabetes medication, we may not have captured individual level behaviors 

such as the actual use of these medicines and medication adherence.  In addition, it is also 

possible that those who were more likely to be prescribed diabetes medications, and in 

particular those who experienced greater diabetes related complications, may also 

experience greater challenges to control their glycemic levels (as found in Chapter 2).   

Likewise, individuals who reported no prescribed medications may not yet require prescribed 

medication for diabetes or supplements and may be able to manage their diabetes through 

healthy lifestyle behaviors.  

Lastly, published literature suggest that individuals who try alternative therapies 
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including traditional healers may also be highly motivated to control their diabetes and more 

likely to seek health treatment [27, 28, 29]. These individual self-care seeking behaviors and 

motivation to improve overall health may help diabetes management, regardless of any 

potential direct benefit or effect of complimentary or alternative care on the glycemic 

regulation status. However, in our study, glycemic control status was not associated with 

type of care accessed including insurance and/or use traditional healer or use of neither.   

Our results also indicate that individuals who reported no health insurance coverage 

were less likely to report prescribed diabetes medication compared to those who had health 

insurance. These findings are comparable to results from previous studies that examined 

potential correlates and motivations behind the use of diabetes medication and herbal 

botanical supplement among Latinos. Use of herbal and botanical supplements has been 

associated being uninsured and/or having limited access to care, use of a greater number of 

prescription medications, and for treatment for health conditions including diabetes [30-32].  

Latinos in particular experience greater physical and policy level barriers to access health 

care and worse morbidity as a result of lack of care or treatment compared with non-Latino 

whites [33-34]. 

 
STRENGTHS & LIMITATIONS 
 
Generalizability 

 
Chapters 2-4 of this dissertation employ a subset sample of individuals with diabetes 

from the a total of 16,415 self-identified Hispanic/Latino men and women ages 18-74 who 

were recruited and enrolled from randomly selected households in Chicago, IL, Bronx, NY, 

Miami, FL and San Diego, CA, through a multi-stage area probability design previously 

described [35-36].  

Probability sampling within these areas was used to ensure a broad representation of 
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the Hispanic/Latino target population and to minimize the various sources of potential bias in 

the cohort selection and recruitment process. The study oversampled individuals ages 45 to 

74 to ensure that the sample size was large enough for analysis of cardiovascular events. 

Because participants were selected with unequal probabilities, sampling weights were 

generated to reflect the probabilities of selection at each stage [35-36].  

Though a rigorous recruitment protocol was implemented to ensure probability 

sampling, this study design allowed for flexibility and modifications to be incorporated 

throughout the study with minimal disruption of ongoing recruitment activities [35-36]. In 

addition, the consistent effort to maximize representation of Hispanic/Latinos at the selected 

sites and to meet the objectives of the study may serve as a model for the design and 

recruitment of future studies with similar objectives.  However, findings from the HCHS/SOL 

multisite study is representative of specific US geographic areas included. Therefore, 

findings cannot be generalized to national populations or regions beyond those included in 

this comprehensive epidemiologic study. Nonetheless, although it is not a national sample, 

this study provides important and timely information on risk factors and burden of disease 

outcomes among diverse US Latinos.   

Causality 

Chapters 2-4 in this dissertation are based on descriptive and baseline cross-

sectional data from HCHS/SOL. Therefore, we are unable to make strong inferences 

regarding causality of glycemic control status and other variables of interest.  For example, 

results in chapter 3 reveal that those with longer sleep duration were more likely to have poor 

glycemic control status as compared to those with average sleep duration. However, there is 

a potential that this association may be bidirectional. Longer sleep among those with 

diabetes may also be promoted by having worse diabetes management and glycemic 

control, causing greater wake time in bed and resulting in prolonged sleep. Therefore, poor 
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glycemic control status may act as a possible risk factor for glycemic control and vice versa.  

Despite the limitations in the use of cross-sectional data and inference in causality, multiple 

previous studies support hypothesis posited in this dissertation and related findings [14, 15, 

18, 23, 37]. The HCHS/SOL is currently in the process of conducting a second study visit, 

which will allow for longitudinal comparisons among Latinos with diabetes and causality for 

variables of interest examined in this dissertation.  

 
Self-Report & Social Desirability  

Chapters 2-4 of this dissertation included a subset sample of individuals with 

diabetes from the total of 16,415 self-identified Hispanic/Latino adults.  Data analysis for all 

three chapters excluded individuals identified as not having diabetes (79%), those missing 

data across primary variables of interest and covariates for each paper and its related 

specific aims.  For the purposes outlined in the aims for Chapter 2 and 4, we excluded 

individuals who were not aware of having diabetes prior to the baseline study visit, which 

comprised over a third (34.3%) of the individuals with diabetes in the HCHS/SOL [10]. This 

exclusion for these two studies (Chapter 2 and 4) was important in order to best understand 

individual’s conscious decisions regarding diabetes management and related self-care 

behaviors; these behaviors would have likely differed between individuals who were aware 

and unaware of having this chronic disease.  

In order to minimize self-report bias and confirm the likelihood of diabetes presence 

or diagnosis among individuals with self-reported diabetes in Chapters 2 and 4, HbA1C 

status and medication for diabetes (assessed for all HCHS/SOL participants) were also 

cross-referenced.  As such, the analyses for Chapters 2 and 4 involved an initial subset of 

2,151 female and male adult participants with self-reported diabetes, before exclusion of 

individuals who were missing variables of interest according to each study’s’ aims. Among 
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the total sample of individuals with self-reported diabetes, the majority (98%) had non-normal 

glycemic levels indicating diabetes or prediabetes.  Among individuals who had controlled 

diabetes with glucose levels in the prediabetes range (defined as HbA1c = 5.7-6.4), most 

were taking antidiabetic medication (e.g. oral glucose medication) for their disease which 

suggests diabetes control through the use of prescribed diabetes medication.  Less than 2% 

of individuals who self-reported to have diabetes in Chapters 2 and 4 had normal glycemic 

levels and did not report diabetes medication use, indicating potential misclassification or 

management through lifestyle intervention. 

Although self-reported diagnosis of diabetes in this study was cross referenced with 

other diabetes indicators (e.g. HbA1c status, use of diabetes medication) to minimize self-

report biases, it is possible that the small number of those self-reporting diabetes who 

presented normoglycemia were misclassified. Although this potential misclassification is 

minimal and unlikely to affect study results, self-report bias in our analyses may have led to 

inaccurate response and over reporting diagnosis of diabetes among participants.  

Social desirability may have also influenced self-report among participants with 

diabetes for the studies included in this dissertation. This may be particularly the case for 

sensitive topics such as depression and anxiety, which were variables of interest in Chapter 

2 and served as covariates of interest in Chapters 3 and 4. Though Latinos with diabetes in 

the US tend to report similar or higher prevalence of mental health disorders compared to 

NHWs, diagnosis of depression in medical systems continues to be underreported for this 

population [38-40]. Barriers to reporting poor psychosocial health may include mistrust in 

health care providers, stigma associated with a diagnosis of depression or other mental 

health conditions, fear of psychiatric treatment, and loss of emotional control, among others 

[4, 40-41].  Although the bilingual/bicultural interviewers were also extensively trained in the 

HCHS/SOL to build rapport with participants and conduct interviews in a nonjudgmental 
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manner, participants may have underreported negative feelings or emotional states. This 

may have resulted in an underestimate of poor psychosocial and sociocultural status and the 

potential association between these factors and glycemic control outcomes.  

Finally, social desirability may have also influence self-report among participants in 

Chapter 4 which examined the use of herbal/botanical supplements and traditional healers. 

Recent data indicates that rates of disclosure of complementary and alternative practices 

tend to be low, particularly among racial/ethnic minorities such as Latinos [42-44].  Barriers in 

communication between patients and physicians regarding complementary and alternative 

medicine may stem from a lack of trust, language barriers, or fear of being reproached or 

scolded by the physician [43-46].  Similarly, participants may have underreported their use of 

complimentary forms of treatment and care during the study interviews. Consequently, there 

is the potential for underestimation of the number of individuals who used these types of 

complimentary care and treatment in Chapter 4.   

 
Measurement  

Though previous literature has found that socioeconomic, psychosocial or 

sociocultural variables factors are important to consider for chronic disease outcomes such 

as glycemic control, our study results from Chapter 2 were not consistent with these findings.  

Reasons for this may be that, while questionnaires and measures employed for psychosocial 

health and sociocultural factors in this study were used to assess these factors for health 

status overall, they were not specific to diabetes  management (e.g. anxiety or stress related 

to diabetes care). As such, our measures may not have captured protective or stressors 

specific to the diabetes management and care, which has been frequently reported in 

research among individuals with diabetes [4, 47-48].  For example, while individuals with 

diabetes may have experienced anxiety or stress related to diabetes care specifically, they 
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may not have reported related symptomology when asked about overall health related to 

anxiety or well-being in the study.  In addition, many of the measures were very limited and 

included 1-2 items to assess variables of interests in Chapter 2, and may not have been 

sufficient to fully capture important psychosocial and sociocultural aspects among those with 

diabetes.  

Other potential measurement limitations include those assessing use of prescribed 

medication use and use of a traditional healer in Chapter 4.  The aim of this chapter is to 

better understand the potential association of glycemic control status with health care status, 

use of traditional healers, and the use of prescribed diabetes medications and herbal and 

botanical supplements.  Although measures employed assessed prescribed diabetes 

medication among individuals, we were not able to account for medication adherence. As 

such, we were not able to ascertain if individuals with diabetes actually took their prescribed 

medications as recommended by their health care provider, which has been found to 

influence diabetes outcomes such as glycemic control status.  In addition, other measures 

assessing use of a traditional healer were limited to a single item (“In the past 12 months, 

have you used a curandero, santero, espiritista or other type of alternative care (Yes/No)?”), 

which may not have been sufficient to adequately assess the use of alternative care. These 

potential limitations may have led to an underestimate of individuals who used a traditional 

healer.   

Regardless of the shortcomings of certain measures assessing variables of interest 

for this dissertation, the measures employed overall were appropriate, evidence based 

instruments that adequately assessed correlates of glycemic control to address the aims of 

this dissertation. In addition, these measures were carefully selected by HCHS/SOL to 

promote psychometric and cultural appropriateness among Hispanics/Latinos, as validated in 

prior research. 
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PUBLIC HEALTH SIGNIFICANCE 

 
Despite these limitations, this dissertation provides new and timely findings that may 

shed light on significant interactions between individual, social, and policy factors that 

influence diabetes management among Latinos. Chapter 2 examines individual and social 

level factors of psychosocial and sociocultural tenants that have been linked in previous 

research to diabetes control. These tenants were further examined using an adapted 

framework guided by the reserve capacity model to identify potential risk or protective factors 

for glycemic regulation status.  Chapter 3 investigates potential associations of glycemic 

regulation status and sleep duration among individuals with diabetes. Sleep health is a 

relatively new but quickly growing area of research which has been linked to metabolic 

health.  As such, Chapter 3 adds to the very limited number of research studies that focus on 

sleep health among Latinos diagnosed with diabetes. Chapter 4 examines the prevalence 

and use of conventional and complementary forms of care for diabetes in addition to their 

potential associations to glycemic control.  Individuals with diabetes and other common 

chronic conditions have been found to be more likely to use complimentary forms of 

treatment compared to the general population [49-51]. The widespread prevalence of 

diabetes and use of herbal/botanical supplements and other forms of care underscores the 

need for a greater understanding of its use in relation to diabetes management. This study 

provides a unique contribution to a limited body of research examining the association of 

glycemic control and herbal/botanical supplement use, prescribed medication and types of 

care reported among Latinos.  

Findings from all three studies provide a critical overview of psychosocial, 

sociocultural, and biobehavioral determinants which have been found in previous research to 

influence glycemic control. This research adds to the paucity of research focused on 

diabetes clinical outcomes among ethnically diverse Latinos in the US.  
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RECOMMENDED INTERVENTIONS & RESEARCH 

 
This dissertation outlines individual, social and policy level conditions that have been 

found to impact diabetes management among diverse Latinos with diabetes residing in the 

US [4, 10, 23, 47, 51, 52].  Findings from this dissertation highlight the need to increase 

strategies and interventions aimed to promote glycemic regulation management and prevent 

disease severity among this population. More than half of all individuals with diabetes (52%) 

in the HCHS/SOL study present with poor glycemic control [10]. Findings from the 

HCHS/SOL also revealed that diabetes is prevalent among 17% of the Latino population, 

suggesting a much higher rate among this population than previously reported [10, 35]. To 

date, previous research among Latinos has identified multiple strategies to address barriers 

to management and that may prevent or delay progression of diabetes severity, including 

outcomes related to glycemic dysregulation [53-55]. However, Latinos continue to 

experience significant diabetes management disparities and worse related health outcomes 

compared to NHWs [10, 35].  

Characteristics that increased the risk of suboptimal glycemic control in this 

dissertation included those at multiple levels of the socioecological framework. Accordingly, 

interventions focused on Latinos with diabetes should focus on addressing influential factors 

at the individual (e.g. diabetes self-care), social (e.g. acculturation variables), physical 

(barriers to health service utilization) and policy (e.g., access to care) level that increase the 

risk of suboptimal glycemic management.   

Poor glycemic control was identified in particular among individuals of younger ages 

in Chapter 2, compared to older adults in this study.  As detailed in previous research, poor 

glycemic regulation among younger individuals is associated with prolonged, increased costs 

and burden for both the health system and the individual, in addition to a reduced quality of 

life (56-62).  Successful intervention studies however, have shown that just a moderate 
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improvement in glycemic control may significantly minimize risk factors related to poor 

outcomes for this disease. It is estimated that every percentage point drop in HbA1c blood 

test results (e.g., from 8.0% to 7.0%) can reduce the risk of microvascular complications 

(eye, kidney, and nerve diseases) by almost half (40%) [63].   

Access to health care and utilization of medical services in this dissertation was also 

found to be a critical social determinant of health and chronic disease management.  

Interventions addressing barriers to care as well as those that promote adherence to 

preventive practices among individuals with chronic diseases may aid diabetes management 

and curtail related complications. In the last decade, innovative interventions for healthcare 

delivery have emerged and show promise for improving care, outcomes, and costs for 

individuals and populations with diabetes [53-55].  However, standard methods of healthcare 

delivery may not adequately address the needs of diverse Latinos who continue to 

experience chronic disease disparities. This may be particularly the case for Latinos with 

diabetes who are faced with more proximal life-competing challenges and priorities (e.g. 

barriers to access to healthy food and safe, affordable housing) associated with low SES, 

acculturation, unstable employment, among others. In addition, greater age-related 

responsibilities may further impede or preclude behaviors to carry out ongoing practices for 

diabetes care. Healthier and generally younger individuals with diabetes may be more likely 

to postpone diabetes care that may otherwise serve to curtail disease severity, particularly if 

their symptomology for glycemic dysregulation is not pronounced. In addition, health systems 

have historically centered on treatment rather than prevention of health conditions and 

related comorbidities [64-66]; this in turn may further reinforce health delivery paradigms that 

focus on addressing acute conditions and related health care seeking behaviors among 

patients.   

Though integrated care approaches are becoming more frequently employed health 
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systems, services and resources that promote diabetes management continue to be 

fragmented and inconsistent [56].  Development of a more integrated approach should 

encompasses multiple tenants identified as glycemic control barriers and facilitators at the 

individual, social and structural levels.  In addition, these approaches should address specific 

goals across the continuum of lifetime care for diabetes. While more research and evidence 

based approaches are needed to improve the understanding of diabetes management 

among Latinos, sufficient evidence exists regarding treatment outcomes to warrant the 

implementation of integrated interventions. Expanding efforts across the continuum of care 

and across multiple socio ecological levels can potentially facilitate care and reduce 

vulnerabilities for poor diabetes management. These strategies must also be culturally 

relevant, feasible and accessible to populations most at risk for diabetes, including Latinos.  

Expanding tailored strategies that address social determinants, including those those 

pertaining to immigration and acculturation variables that moderate these associations, may 

positively impact diabetes management.  

 
CONCLUSION 

 
Previous research has linked social and structural determinants of health to diabetes 

management; however the drivers of glycemic control among Latinos are poorly understood. 

This dissertation provides an important examination of the potential factors that influence 

glycemic control status among Latinos of diverse ethnic heritage groups.  Across all three 

studies, findings underscore the risk behaviors (i.e., poor adherence to management plans, 

unhealthy diet and physical activity lifestyle practices) that increase the likelihood for risk 

factors that promote disease severity and complications. Addressing social and structural 

influences by adapting and designing interventions that facilitate multiple opportunities for 

patients and providers to address risk conditions across the management spectrum, can 
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produce positive outcomes for glycemic control. Additional research among diverse Latinos 

with diabetes is needed to better understand the comparative experiences, barriers to care 

and acculturation process which influence diabetes management. Lastly, longitudinal studies 

among Latinos with diabetes would provide more insights about the casual relationships 

between management behaviors and glycemic control outcomes.  In addition, determining 

specific factors such as acculturation and US residence among diverse Latinos may help 

identify positive and adverse health conditions that influence glycemic control status. 

Successful strategies to curtail the rising cost and burden of diabetes care is of critical 

importance for public health both at the local and global level.  This dissertation contributes 

to the identification of critical factors that may inform new modes of interventions and policies 

aimed at reducing diabetes health disparities among diverse Latinos in the US. 
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