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About 27% Americans ≥ 65 years have Diabetes Mellitus (DM).  The complexities of 

DM care often prompt family members to provide DM care to elderly persons.  However, low 

health literacy of informal caregivers may be a barrier to effective DM care.  Unfortunately, 

about 90 million American adults have low health literacy, and some may be caring for an 

elderly diabetic.  The aim of this study was to examine the relationship between caregiver health 

literacy and DM control in elders with type 2 DM. 

Using a correlational design, the sample consisted of 88 dyads (veterans and their 

caregivers) recruited from a health care facility located in the Eastern U.S.  Measurements 

included the REALM instrument for assessment of health literacy, the Katz Basic Activities of 

Daily Living (ADL) scale to assess the care recipients’ level of dependency, a socio-

demographic questionnaire, and the Bayer DCA 2000 point of care A1c instrument to obtain care 

recipients’ A1c, if the A1c was not documented in the medical records.  The data was analyzed 

with descriptive statistics and logistic regression. 

Thirty-two percent of caregivers of care recipients with a mean A1c of 7.82 (SD 1.65), 

aged 78 (SD 8.38), and duration of disease 14.03 years (SD 8.34), were found to have low health 

literacy.  Caregivers’ health literacy significantly influenced care recipients’ A1c.  Higher 

caregivers’ health literacy was associated with lower care recipients’ A1c X (1, N=88) =3.86,  

p < .05.   



 

 

Caregivers’ health literacy was significantly associated with educational attainment, 

 x2 [5] = 28.90, p <.000, annual income, x2 [5] = 12.92, p <.05 and race, x2 [2] = 15.40, p <.000.   

   Findings substantiated the importance of assessment of a caregiver’s level of health 

literacy.  Patient care instructions should be provided at the level of the caregiver’s health 

literacy to facilitate understanding and compliance with instructions.  Further research should 

include studies to elucidate how caregivers with low health literacy process and understand 

health instructions and longitudinal studies to examine the effect of caregivers’ health literacy on 

diabetic outcomes of care recipients over time. 
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CHAPTER 1     

 

 

 Informal caregivers’ low health literacy may be a barrier to effective diabetes mellitus 

(henceforth, referred to as diabetes) care for elderly diabetics who are recipients of informal care.   

Selden, Zorn, Ratzan and Parker (2000, Introduction section, para. 7), defined health literacy as 

“the degree to which individuals have the capacity to obtain, process, and understand basic 

health information and services needed to make appropriate health decisions.”  Caregivers with 

low health literacy may be unable to make appropriate health care decisions or navigate the U. S. 

health care system to improve the outcomes of elderly diabetics who are recipients of informal 

care.  For example, the caregiver with low health literacy may find it difficult to follow 

recommended diet instructions or plan a meal with a low glycemic index to improve the care 

recipient's glycemic control.  An estimated 80 to 90 million Americans do not possess the 

qualities that define health literacy and are categorized as having low health literacy (Berkman, 

Sheridan, Donahue, Halpern, & Crotty, 2011).  Among American adults with low health literacy, 

are persons in the caregiving role who may be caring for an elderly relative with diabetes.    

 Low health literacy is associated with underutilization of preventive health services, 

frequent emergency room visits, higher rates of hospitalization, and poor health outcomes, 

including poor glycemic control (Baker et al., 2002, 2004; Berkman et al., 2011; Osborn, Bains 

& Egede, 2010; Stiles, 2011).  Moreover, the burden of low health literacy on the U. S. economy 

is placed between $106 and $236 billion annually (Somers & Mahadevan, 2010).   
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Informal caregivers care for about 14 million elderly Americans, including an estimated 27%  

Americans 65 years of age and older, who are diabetic (Centers for Disease Control, [CDC]  

2011a; Health Services Research Information Center [HSRIC], 2003).  The number of elderly 

Americans receiving informal care is expected to reach 28 million by 2050 (HSRIC, 2003).   

 Diabetes is a common illness among elderly Americans and it is associated with 

significant health complications, higher mortality rate, functional decline, and higher rates of 

institutionalization in this age group (Kirkman et al., 2012).  Diabetes self-care is complex and 

often challenging for the elderly diabetic who may have significant barriers, such as, cognitive or 

visual impairments or debilitating physical conditions.  The complexities surrounding elderly 

diabetics and diabetes management often prompt family members (informal caregivers) to step 

up and provide care to elderly relatives with diabetes, in order to prevent health complications.   

However, how the three components of health literacy (obtaining, processing, and 

understanding) impact the informal caregivers’ abilities to make appropriate diabetes care 

decisions affecting the elderly diabetic care recipients is not entirely understood.  To date, there 

are no known studies which have examined the relationships between the informal caregivers’ 

levels of health literacy and glycemic control in elderly diabetics who are recipients of informal 

care.   Therefore, the purpose of this study is to examine the relationships between informal 

caregivers’ levels of health literacy and glycemic control in elderly diabetics who are recipients 

of informal care. 
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Background 

 Fourteen million elderly Americans, including an estimated 11 million with diabetes, are 

recipients of informal care.  The number of elderly Americans receiving such care is expected to 

reach 28 million by 2050 (HSRIC, 2003).   

In addition to the 11 million elderly Americans with diabetes, 79 million adults have prediabetes 

(CDC, 2011a).  With the projected increase in older Americans, 65 years and older, to over 88.5 

million in 2050 (U.S. Census Bureau, 2008), there might even be a higher number of elderly 

diabetics who are recipients of informal care.  Diabetes management is complex and requires the 

use of multi-faceted skills, which could be challenging for a caregiver with low health literacy.  

Low health literacy of caregivers of young children and adolescents with diabetes, has been 

implicated in poor glycemic control in the care recipients (Hassan & Heptulla, 2010).   Persons 

with low health literacy tend to underutilize preventive health services, use many hospital 

emergency rooms visits, lack the ability to adhere to medication regimen, and may misinterpret 

medication labels and/or medical instructions (Berkman et al., 2011).   

 Diabetes is a serious illness with significant complications. Diabetes may cause kidney 

failure, lower leg amputations, blindness, heart disease, and stroke (CDC, 2011a, 2011b).  In 

2012, the estimated direct medical cost for diabetes care in the U. S., not including the cost for 

associated complications, was $176 billion (CDC, 2011a).  Caregiver low health literacy is a 

potentially modifiable barrier to improving diabetes outcomes, but the evidence is scant.  In a 

recent study, investigators measured the health literacy levels of caregivers of elderly Hispanic 

care recipients.   
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The researchers suggested that to improve the quality of care that older patients receive, 

policymakers should be cognizant of low health literacy among caregivers (Garcia, Espinosa, 

Lichtenstein, & Hazuda, 2013).  Therefore, it is necessary to carry out studies to determine the 

relationships between caregivers’ health literacy and diabetic outcomes for older adults. 

Statement of the Problem 

There is a paucity of literature on the impact of caregivers’ health literacy on diabetes 

outcome for elderly diabetic care recipients. This lack of knowledge of the influence of 

caregivers’ health literacy on diabetes outcome may adversely affect communication between 

health care providers and caregivers, which may produce an adverse result for the care recipient.  

Therefore, the present study is timely and relevant, especially with the implementation of the 

Affordable Care Act, to assess the impact of caregivers’ health literacy on the clinical outcomes 

of elderly diabetics who are recipients of informal care.  This study examined the relationships 

between informal caregivers’ level of health literacy and glycemic control in a sample of older 

veterans with type 2 diabetes, who were recipients of informal care. 

Research objective. The purpose of this study was to establish if there were any 

relationships between caregivers’ health literacy and glycemic control in elderly care recipients 

with type 2 diabetes. 

Research question. What effects does informal caregivers’ levels of health literacy have 

on A1c of elderly veterans with type 2 diabetes who are recipients of informal care? 

Hypothesis  

 The hypotheses for this study was derived from the review of the literature.   
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Null hypothesis. Caregivers’ levels of health literacy, as measured by the Rapid Estimate 

of Adult Literacy in Medicine (REALM), will have no influence on glycemic control as 

measured by the A1c levels in elderly diabetic veterans with type 2 diabetes, for whom the 

caregivers provide care. 

Alternative hypothesis. Higher levels of caregivers’ health literacy, as measured by the 

Rapid Estimate of Adult Literacy in Medicine (REALM), will influence glycemic control as 

measured by the A1c levels in elderly veterans with type 2 diabetes, for whom the caregivers 

provide care. 

Conceptual Framework 

 The theoretical underpinning for this study was based on the theoretical model proposed 

by Paasche-Orlow and Wolf (2007) to describe the association between limited health literacy 

and health outcomes.   This model explains how the interplay of patient characteristics, systems 

characteristics, and provider characteristics affect clinical outcomes. The primary reason for 

choosing the Paasche-Orlow and Wolf model hereafter referred to as P-O-W Model is that the 

model focuses on the link between health literacy and health outcomes.  In this direction, the 

model implicates health literacy as an important determinant of clinical outcomes based on its 

role as a factor in system access and utilization, and patient-provider interaction.  Therefore, the 

P-O-W model lends itself as a suitable guide in the present study because the focus of this study 

is to examine how the health literacy of caregivers affects clinical outcomes of care recipients.   
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Caregivers often have to access and use the health system and interact with providers, in the 

process of providing care for their care recipients.   Figure 1 is a graphic display of the caregiver 

health literacy and care recipient's health outcomes framework. 

 The P-O-W model demonstrates how specific characteristics affect an individual’s level 

of health literacy.  More explicitly, specific characteristics affect "the degree to which the 

individual has the capacity to obtain, process, and understand basic health information and 

services needed to make appropriate health decisions" (Nielsen-Bohlman, Panzer, Hamlin, & 

Kindig, 2004, p.4).  Health literacy, in turn, influences how an individual accesses and uses 

health care services, affects interactions with healthcare providers and determines how an 

individual chooses to administer self-care (Paasche-Orlow & Wolf, 2007).  In figure 1, the 

caregiver and care recipient are in a reciprocal relationship in which the interplay of each group’s 

characteristics influences health literacy of the caregiver.  Health literacy, on the other hand, 

affects how the caregiver accesses and uses the health care system and interacts with providers.  

The interplay of all of these factors ultimately determines the health outcome of the care 

recipient.  

 The P-O-W model indicates that socioeconomic factors (e.g., employment status, and 

income), demographic characteristics (e.g., race/ethnicity, education, and age), and physical 

characteristics (e.g., vision and hearing) impact health literacy.  Earlier reports have also 

confirmed that education, age, and ethnicity, are common determinants of health literacy 

(Paasche-Orlow, Parker, Gazmararian, Nielsen-Bohlman, & Rudd, 2005).   
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Figure 1. Caregiver Health Literacy Framework 
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Figure 1. Adapted from conceptual model of causal pathways between limited health 

literacy and health outcomes by Paasche-Orlow, M. & Wolf, M. (2007). American 

Journal of Health Behavior, 31, S19-S26. 
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  Thus, socioeconomic status and demographic characteristic are factors to consider when 

addressing a caregiver’s level of health literacy.  However, Paasche-Orlow and Wolf (2007) 

argue that it is hard to discern the independent effect of the socioeconomic status, and 

demographic characteristics on health literacy. Therefore, in the present model (figure 1), we 

recognize that factors such as the care recipient's severity of illness (level of dependency), 

demographic characteristics, and physical  

characteristics influence a caregiver’s ability to obtain, process, and understand basic health 

information in order to make appropriate decisions about the care recipient.   

A person, who is very ill, old or has memory impairment, by natural disposition, requires 

relatively more complex health-related skills for provision of care.  The more complex the 

requisite health-related skills, the more challenging it is for the caregiver to process and 

understand the needed skills or navigate the health care system.   Thus, it is important to 

recognize that there are other factors, such as patient-related factors, that may indirectly affect 

the caregiver’s level of health literacy.  In the present model, care recipient factors are in a 

reciprocal relationship with the caregiver factors, the one influencing the other, either negatively 

or positively. 

As previously alluded to, the P-O-W model postulates that limited health literacy affects 

clinical outcomes from the following three perspectives: (1) access to and utilization of health 

systems, (2) patient-provider interaction and (3) patient self-care efforts.  The model was 

modified to suit the present study by replacing patient-provider interaction with caregiver-

provider interaction, and excluding patient self-care because the focus of the survey is on 

caregivers.   
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At each level of impact (health system access and utilization and caregiver-provider interaction), 

there may be related factors that are capable of modulating the relationship between caregiver 

health literacy and health outcomes (see figure 1).   

At the system level, the factors that are likely to affect access and utilization include the 

complexity of the system, whether it is an acute care setting, or a multi-level care delivery 

system.  In this regard, Paasche-Orlow and Wolf (2007) contended that people with limited 

health literacy have difficulties navigating such health care systems, either by the lack of ability 

to understand verbal directions or read signs.   

In the context of caregivers, successful navigation of the health care system is substantially 

dependent on the caregiver's ability to understand or follow health-related instructions provided 

by clinicians, to manage the care recipient's illness and enhance caregiving.   In this regard, the 

caregiver specific factors, such as prior navigation skills, self-efficacy (belief in one's ability), 

and perceived barriers, come into play.  These factors may enhance or impede access and 

utilization of the health system, depending on the complexity of the organization.  Certainly, 

prior navigation skills and self-efficacy (belief in one's ability) are factors that would enhance 

access and utilization.  Conversely, low health literacy is one barrier that might impede access to 

and use of the health care system from the inability of the caregiver to communicate effectively.  

This view is consistent with an earlier observation by Weld, Padden, Ramsey, Garmon, and Bibb 

(2008) that limited health literacy is associated with poor access to preventive health care 

services.   

People with limited or low health literacy do not usually disclose their deficiencies due to 

shame (Paasche-Orlow & Wolf, 2007).   
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Shame was an observation in early health literacy research.  In 1996, Parikh, Parker, Nurss, 

Baker, and Williams carried out a study to determine the relationship between shame and low 

functional literacy in the health care setting and found that almost 40% of those with low 

functional literacy admitted shame.  All of these are capable of influencing the clinical outcomes 

of the care recipients.  This finding supports the need to screen patients, particularly caregivers, 

for the level of health literacy, to personalize health-related instructions/teaching. 

At the level of caregiver-provider interaction, the present model predicts that a caregiver's 

level of knowledge, beliefs, and decision-making capacity are distinct factors that can alter the 

health outcome of the care recipient.  Paasche-Orlow and Wolf (2007) argue that a patient's poor 

knowledge about a disease may determine how a patient with low health literacy interacts with 

the provider.  For example, the patient may avoid asking questions and have the tendency to be 

passive (Paasche-Orlow and Wolf, 2007).  In support of this assertion, Osborn, Paasche-Orlow, 

Bailey and Wolf (2011) posit that low health literacy could infringe upon the patient's 

knowledge, beliefs, and the ability to participate in decision-making.  Additionally, low health 

literacy could negatively influence a patient's motivation, self-efficacy, knowledge, and capacity 

to solve problems, about self-care (Osborn et al., 2011).  Similarly, a caregiver with inadequate 

knowledge of a care recipient's illness status may not know what questions to ask or may avoid 

asking questions altogether.  The caregiver may become less motivated, unable to validate his or 

her beliefs and shy away from participating in decision-making involving the care of a loved one.  

Poor caregiver participation may have an adverse consequence on the health outcome of the care 

recipient. Sometimes, the caregiver factors and provider factors work in concert with each other. 
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Provider factors that may have broad implication on the care recipient's health outcomes 

include the method of communication, the time allotted to communicate pertinent information, 

and patient-centered attitude.  Good provider-patient relationships often result in good health 

outcomes.  In a cross-sectional study, Rosenthal, Socolar, Dewalt, Pignone, Garrett, and 

Margolis (2007) found that parents of low literacy reported a better quality of parent-provider 

relationships with resident doctors than with attending physicians.   

The authors contended that the residents were more efficient at relationship building (Rosenthal 

et al., 2007), perhaps as compared to the attending physicians.  In like manner, providers with 

effective communication skills, well-developed teaching skills, and patient-centered attitude 

would probably gain the trust and acceptance of the caregiver, thereby making information 

sharing a concerted effort towards better patient outcomes.  

 Drawing from the framework proposed by Paasche-Orlow and Wolf (2007), the present 

study assumed that a care recipient's health outcome is the result of the interplay between 

selected caregiver factors, patient factors, the ability of the caregiver to navigate the health 

system, and level of interaction with the health provider.  The patients’ factors and caregivers’ 

factors are in a reciprocal relationship, and they influence the caregiver's level of health literacy.  

For example, if both are hearing impaired, the impairments will impede communication between 

the two and consequently caregiver function in health-related decision making and navigation of 

the health care system.  The level of health literacy, in turn, determines the ability of the 

caregiver to access and use the healthcare system, interact with providers, which ultimately 

determine the care recipient's clinical outcomes.  Any impediment in this pathway may have 

broad implications on the care recipient's clinical outcomes.   
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Definition of Terms 

REALM.  REALM refers to the Rapid Estimate of Adult Literacy in Medicine 

questionnaire.  It is a medical word recognition and pronunciation tool consisting of 66 items 

arranged in order of increasing complexity that is used to identify adults at risk of low health 

literacy (Davis, Crouch & Long, 1993).   

Permission to use this tool, for this study, was obtained from Terry C. Davis, Ph.D., Professor, 

Department of Medicine and Pediatrics, Louisiana State University Health Sciences Center, 

Shreveport. LA. 

Informal caregiver.  In the present study, the informal caregiver was conceptually 

defined as a spouse, an adult child (18 years or older), other relatives or significant other, who 

provided unpaid care to an elderly veteran with diabetes.  The care that they provide included but 

not limited to managing medications, diet, arranging and transporting or accompanying the 

veteran to medical appointments.   Operationally, the informal caregiver was defined as a spouse, 

adult child, other relatives or significant other in a caregiving role for an elderly diabetic veteran 

for at least six months. 

Glycated hemoglobin. (A1c): Mosby’s Medical Dictionary (2013) defines A1c as the 

amount of hemoglobin bound to glucose and determined by the measure of the amount of 

glucose in the blood in the preceding 2 to 4 months.  A1c “is the preferred test for monitoring 

glucose control” (Selvin et al. 2010, p. 801).  A1c values range from 4.6% to 5% for those 

without diabetes, 5.7% to 6.4% for those at risk of developing diabetes, and 6.5% and higher for 

those with diabetes (Osborn et al., 2010).  Operationally, for the purpose of this study, the A1c 
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value was based on a measure obtained in veterans no more than three months preceding 

enrollment in the study. 

 Diabetes mellitus (diabetes).  Diabetes is a group of metabolic diseases, which causes an 

increase in blood sugar because of defects in insulin production, insulin action, or both 

(American Diabetes Association [ADA], 2004).  Operationally, diabetes was defined as A1c 

assay levels of 6.5% or higher (ADA, 2010).   

Diabetic. For the purpose of this study, the term diabetic referred to a study participant 

with a medical diagnosis of diabetes mellitus or diabetes in his/her medical record.  

Operationally, for the purpose of this study, a diabetic was defined as a study participant with an 

ICD -9 diagnosis code 250.00 - 250.93. 

Glycemic control. Conceptually, glycemic control is how well the patient was 

maintaining his/her blood sugar.  Operationally, glycemic control was defined as mean A1c of 

7% or less (Clement, 2004).  However, in the present study, glycemic control for study 

participants was the achievement of A1c of 7.5% or less.  The target A1c was based on the U.S. 

Department of Veteran Affairs and the Department of Defense diabetes guidelines (2010), which 

recommends target A1c of less than 7% for elders with mild or no microvascular complications 

and life expectancy greater than ten years.  While the recommendation for elders with a life 

expectancy of 5 and ten years, and moderate microvascular complications, was A1c of 8% or 

less.  

Functional status. Conceptually, functional status was defined as a function of patient’s 

level of independence versus dependence in six domains of daily living, namely: bathing, 

dressing, toileting, transfer, continence, and feeding.  Operationally, functional status was 
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defined by the score earned by an individual as measured by the Katz Activities of Daily Living 

(ADL) Scale (Periyakoil, 2010).  A score of one was assigned to each task accomplished 

independently and zero if needing assistance or entirely dependent on others to complete.   

For the purpose of this study, a care recipient with a total score of 6 on the Katz ADL scale was 

classified as independent, while a care recipient with a total score less than six was classified as 

dependent. 

Assumptions 

The following assumptions underpinned this study: 

 Informal caregivers (family members/significant others) wanted to give proper care to 

elderly relatives/significant other with diabetes. 

 Diabetes care is complex. 

 Diabetes care is challenging. 

 Care provided by an informal caregiver/significant other was different from care 

provided by a paid caregiver. 

Participants would answer survey questions truthfully. 

Limitations 

A major limitation of this study was related to the population sampled and method of 

sampling.  A non-probability sampling of caregiver/elderly dyad from one health care facility, 

which is gender-biased (mostly males) and non-racially diverse (mostly African Americans) in 

the Eastern United States (U. S.), was a major limitation.  The observed limitation would restrict 

generalization of findings to the general population.  The design does not allow for follow-up of 
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subjects over time to capture changes that might further explain the relationship between 

caregivers’ health literacy and care recipients’ clinical outcomes. 

Older caregivers may be reluctant to participate as assessing health literacy may evoke 

shame and embarrassment as people do not want to be seen or labeled as illiterate or stupid.  

Other factors, such as diet, exercise, alcohol use, and use of certain antidepressants, 

antihypertensive, and diuretics, may influence glycemic control.  However, the study did not 

collect these additional information regarding care recipient factors.  

Obtaining consent from patients and their caregivers by the Principal Investigator (PI), 

who was also an employee at the study site, may have introduced some biases as participants 

may have felt obligated to participate.  However, there was a clause in the consent document 

assuring participants that failure to participate or withdrawal after consenting would not affect 

the usual care the veteran was currently receiving from the study site or any other VA in the 

nation. 

Significance 

 Low health literacy of caregivers may be a potential barrier to good diabetes care for 

elderly diabetic recipients of informal care.  The ability of an informal caregiver to obtain 

process, understand, and make basic diabetes care decisions, may be significant in the health 

outcome of an elderly diabetic recipient of informal care.  Understanding the impact of 

caregivers’ level of health literacy on glycemic control in elderly diabetics who are recipients of 

informal care would help health care practitioners to improve caregiver knowledge and support 

towards better clinical outcomes.  Additionally, improved caregivers’ knowledge might reduce 

or delay diabetes complications.    
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Summary 

With the projected growth of older Americans (65 years and older) to over 88.5 million in 

2050 (U. S Census Bureau, 2008), more non-institutionalized elderly Americans may be 

recipients of informal care.  Informal caregivers who do not have adequate health literacy may 

have difficulties navigating the health care system or the ability to provide appropriate care for  

elderly relatives or significant other with diabetes.   

While informal caregivers play important roles in the care of elderly diabetics, low health 

literacy may be a barrier to the care these caregivers provide.  To date, only a few studies have 

examined caregivers’ health literacy in association with older adults as the recipients of care.  

This study aimed at examining the relationship between informal caregivers’ levels of health 

literacy and glycemic control in elderly veterans with type 2 diabetes who were recipients of 

informal care.
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CHAPTER 2 

 Review of the Literature 

Introduction 

This section presents the analysis of works supporting the need for the current study. An 

extensive literature search was conducted using multiple databases for articles published in peer-

reviewed journals for the period 2000 to present.  The databases searched included: Academic 

Search Complete, Academic Search Premier, Cumulative Index to Nursing and Allied Health 

Literature (CINAHL), Dissertation Abstracts International, Educational Resources Information 

Center (ERIC), Google Scholar, Health and Psychosocial Instruments, PsycINFO, MEDLINE 

and Web of Science.   

The following keywords and phrases were used to search for relevant articles: health 

literacy, functional health literacy, informal caregiver, family caregiver, diabetes mellitus, 

diabetes, and elderly diabetics; diabetes in old age, diabetes care and the phrase elderly diabetics 

and informal care.  However, the searches did not accurately identify informal caregiver health 

literacy-related articles. Thus, the reference list of retrieved articles was searched for relevant 

articles.  Government and related organizational websites, such as the National Alliance for 

Caregiving (NAC), American Association of Retired Persons (AARP), National Council on 

Aging, Center for Disease Control (CDC), and National Caregivers Association, were searched 

for additional information.  The searches included articles published in the English-language; 

however, the search was not restricted to studies conducted in the U.S. so as to gain knowledge 

of the global influence of health literacy on health outcomes in diverse health care environments.   
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There is a significant body of literature on family caregiving for elderly persons with a 

focus on the economic and financial burden and the physical and emotional health of the 

caregiver.  Only one study examined the impact of paid caregivers’ levels of health literacy on 

the health of older adults (Lindquist, Jain, Tam, Martin, & Baker, 2010).  Health literacy is 

defined as “the degree to which individuals have the capacity to obtain, process, and understand 

basic health information and services needed to make appropriate health decisions” (Selden et 

al., 2000, Introduction section, para. 7).  The only national health literacy survey conducted in 

2003, suggested that about 80 million American adults have low health literacy (as cited in 

Kutner, Greenberg, Yin, & Paulsen, 2006), implying that many in the caregiving role probably 

have low health literacy.  The economic burden of low health literacy on the U. S. economy is 

between $106 billion and $236 billion annually (Somers & Mahadevan, 2010).   

Low health literacy potentially increases emergency room visits, frequent 

hospitalizations, poor clinical outcomes, health care costs and decreased use of preventive health 

services (Baker et al., 2004; Cavanaugh et al., 2010; Cho, Lee, Arozullah, & Crittenden, 2008; 

Herndon, Chaney, & Carden, 2011; Howard, Gazmararian, & Parker, 2005; Murray et al., 2009).  

In a study of adults 30 years and older, low health literacy was an independent contributor to 

poor glycemic control (Schillinger et al., 2002).  In another study, which examined the impact of 

paid caregivers’ level of health literacy on health-related tasks, such as filling pill boxes, more 

than 60% of the caregivers were shown to make errors in filling pill boxes.  In fact, 35% of the 

caregivers reportedly had low health literacy (Lindquist et al., 2010).  Similarly, studies that 

examined parents and legal guardians of children and adolescents also found that caregivers’ 

health literacy played important roles in glycemic control.   
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For example, one study found that parent’s low health literacy accounted for 7.6% of the 

variance in glycated hemoglobin (A1c) of children with type 1 diabetes (Ross, Frier, Kelnar, & 

Deary, 2001).  Another study found that parents with low health literacy were likely to struggle 

in helping “high-risk” adolescents with insulin dependent diabetes adhere to diabetes regimen 

(Janisse, Naar-King, & Ellis, 2010).   

Diabetes care is complex and requires a good understanding of the plan of care.  

However, there is a paucity of literature on the influence of informal caregivers’ level of health 

literacy on the glycemic control of elderly diabetics.  

Health Literacy 

 The concept of health literacy emerged in the health care arena in 1974 when Scott 

Simonds (1974) used the term to discuss how health education policies affected the healthcare 

system and general communication in the U.S.  Since then many researchers have studied health 

literacy in children, adolescents, adults, and the elderly.  However, the last ten years has seen a 

shift in health literacy research.   In recent years, many studies have focused on how health 

literacy impacts health care delivery in the U.S. (Zarcadoolas, Pleasant, & Greer, 2005).   In 

keeping with the change in focus, this study will concentrate on a third party association of 

health literacy and the health of elderly Americans with diabetes. 

Health literacy is depicted as "the currency for improving the quality of health and health 

care in America" (Paasche-Orlow et al., 2005, p. 175).  Therefore, it is necessary to understand 

how health literacy influences the health of individuals in today's health care environment.   In 

seeking to understand the association between health literacy level and use of health care 

services, clinical outcomes, costs and disparities in health outcomes, Berkman et al. (2011)  
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conducted a systematic review of the literature in an attempt to find a possible association.  

Berkman and colleagues examined one hundred and eleven relevant articles and concluded that 

the researchers consistently reported low health literacy as being associated with higher rates of 

hospitalizations, frequent visits to emergency rooms, and less use of preventive health services; 

poor medication adherence, and improper interpretation of medical instructions.  Berkman and 

others (2011) also found that multiple studies reported a high prevalence of low health literacy in 

the elderly population, poorer clinical outcomes, and higher mortality rate.  Racial disparities in 

some outcomes were partially explained by some of the studies reviewed (Baker et al., 2004; 

Berkman et al., 2011; Donelan et al., 2002; Gazmararian, Williams, Peel, & Baker, 2003; 

Howard et al., 2005; Murray et al., 2009).  

The concept of measuring health literacy in clinical settings was first proposed in the 

early 1990s by Davis and others to help clinicians identify patients at risk of low health literacy 

skills (Davis et al., 1993).  Davis and colleagues developed the Rapid Estimate of Adult Literacy 

in Medicine (REALM) questionnaire for this purpose.  The first REALM tool comprised of 125 

words taken from typical patient education and directions materials and was later shortened to 

the current 66-word version (Davis et al. 1993).   The development of other health literacy 

measurement tools soon followed; the test of functional health literacy in adults (TOFHLA) by 

Parker, Baker, Williams, and Nurss (1995) and the medical terminology achievement reading 

test (MART) by Hanson-Divers (1997).  In addition, earlier literacy tools such as, the Wide 

Range Achievement Test (WRAT) (McNaughton, Wallston, Rothman, Marcovitz, & Storrow, 

2011), the Slosson Oral Reading Test (SORT) (Davis et al., 2006),  Peabody Individual 
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Achievement Test (PIAT) (Paasche-Orlow et al., 2005), were revised and used to measure health 

literacy skills in clinical settings.   

Most of the studies conducted on health literacy categorized health literacy into three 

distinctive levels, namely, inadequate, marginal, and adequate (Berkman, et al, 2011).  Some 

scholars have combined inadequate and marginal levels of health literacy to represent limited, 

low, or inadequate health literacy because empirical evidence to delineate between marginal and 

adequate health literacy is sparse (Berkman et al., 2011).  Berkman’s et al. (2011) findings that 

higher rates of hospitalizations, many emergency rooms visits, and lower use of preventive 

health services are common in patients with low health literacy, is consistent with evidence in the 

literature.  In a prospective cohort study of 3260 Medicare enrollees, Baker et al. (2002) reported 

that of the 29.5% of participants who were hospitalized, hospitalization was higher among those 

with inadequate and marginal health literacy.  Further analysis of data from this study by Baker 

et al. (2002) also revealed that participants with low (30.4%) and marginal (27.7%) health 

literacy were more likely to visit the emergency room compared to those with adequate (21.8%) 

health literacy. 

Other studies have produced evidence associating inadequate health literacy with 

inappropriate medication use.  One of such studies was conducted by Lindquist et al. (2012).  

Lindquist and colleagues (2012) followed up 254 community-dwelling elders, 48 hours after 

discharge by phone interview and found that those with low and marginal health literacy were 

more likely to skip their medications unintentionally because they did not understand the 

medication instructions.  Another study by Gazmararian et al. (2003), which examined the 

relationship between health literacy and knowledge of disease among 653 Medicare enrollees 
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with chronic illnesses, including diabetes, asthma, congestive heart failure, and hypertension, 

revealed that less than 50% of those with low health literacy associated lowering their blood 

sugar with taking insulin or oral hypoglycemic agents.  Similarly, caregivers of elders with 

diabetes may not associate insulin administration or oral hypoglycemic agents to lowering blood 

glucose in those they care for; they may think that it is all right to skip medications. 

Eighty to 90 million Americans lack basic reading and computation skills that are 

necessary for successful navigation of the U. S. healthcare system (Berkman et al., 2011; IOM, 

2004).  This finding suggests that a significant proportion of Americans have inadequate or low 

health literacy.  Low health literacy is an obstacle to patients' understanding of necessary health 

information, which enhances high-quality health care (Parikh, Parker, Nurss, Baker, & Williams, 

1996).  Patients are routinely given verbal or written information, from health care providers, 

about their health and are expected to read, understand, and make an informed decision 

concerning their medical treatments or procedures.  In like manner, caregivers are often provided 

with care recipients’ health-related instructions that they are expected to implement.  Given the 

staggering number of Americans with low health literacy, an impressive number of caregivers 

must constitute this statistic.  Therefore, it is pertinent to understand how the health literacy of 

caregivers will influence the clinical outcomes of elderly care recipients with diabetes.  Despite 

the prevalence of low health literacy among Americans and the role of caregivers in the health 

care environment, caregivers of older persons have not been the focus of many health literacy 

research, particularly, caregivers of elders with diabetes.  The current study examined the 

relationships between caregivers’ levels of health literacy and glycemic control in elderly 

veterans with type 2 diabetes who were recipients of informal care.   
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The study focused on elderly diabetics because diabetes is not only prevalent in the elderly 

population, its care is complex and requires a command of adequate health literacy. 

Caregiver and Health Literacy 

 Family caregivers play important roles in providing care for elders living with diabetes.  

An estimated 43 million Americans care for family members who are 50 years of age and older 

(National Alliance for Caregiving and American Association of Retired Persons, 2009).  In 2011, 

the economic contributions of caregivers to the nation's health system was estimated at $450 

billion (Feinberg, Reinhard, Houser, & Choula, 2011).  Caregivers of the elderly with diabetes 

may be the spouse, an adult child, or other close kin (Donelan et al., 2002; Haas, 2006).  These 

caregivers often feel the need to help their elderly relatives but are frequently overwhelmed due 

to the complexities of diabetes care, such as, administration of insulin injections or diabetic pills, 

checking and recording blood glucose levels, planning and preparing diabetic meals, and 

managing symptoms of hypoglycemia (Stallwood, 2006).  Caregivers’ services are invaluable. 

However, it is important to establish the health literacy of the caregiver, using a standardized and 

valid instrument, and assess how the level of health literacy might impact the diabetes outcomes 

of the elderly care recipient. 

 In a cross-sectional survey of 200 families of children with type 1 diabetes, Hassan and 

Heptulla (2010) found a significant relationship between caregivers’ level of literacy and A1c of 

the children cared for, and concluded that literacy of the caregivers significantly influenced the 

glycemic control of children with diabetes.  In another cross-sectional survey, in which 

Stallwood (2006) examined 73 caregivers of children under the age of 9 years, higher caregiver  
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knowledge was associated with lower A1c of the children.  Arguably, these studies have 

significant limitations in that the care recipients were children, and the care recipients all had 

Type 1 diabetes, which will limit the generalizability of the findings to caregivers of elders with 

adult onset diabetes.  The present study will add new knowledge by reporting results on the 

influence of informal caregivers’ levels of health literacy on A1c of elderly veterans with type 2 

diabetes who are recipients of informal care.  

 The one study that examined the relationship between caregivers’ level of health literacy 

and health-related tasks (Lindquist et al., 2010) found that almost 36% of 98 paid caregivers who 

provided care to older adults had low health literacy.  About 60% of all the caregivers made 

errors filling pill boxes for older adults under their care.  The study participants were paid 

caregivers; hence, it will be interesting to establish any differences between paid and unpaid 

(informal) caregivers' levels of health literacy and to delineate any modifiable or contributing 

factors.   

Diabetes Mellitus and Health Literacy 

Diabetes mellitus is a group of metabolic diseases which causes an increase in blood 

sugar because of defects in insulin production, insulin action, or both (ADA, 2004).  Diabetes is 

generally classified into two broad categories: type 1 and type 2.  Type 1 diabetes, previously 

identified as juvenile or insulin-dependent diabetes, is usually due to an autoimmune disorder of 

the pancreas or the individual’s genetic disposition (ADA, 2004).  Whereas, type 2 diabetes, 

previously identified as adult-onset or non-insulin dependent diabetes, is often due to the body’s 

resistance to the action of insulin or the body’s inability to produce enough insulin to maintain a 
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normal blood glucose.  Caspersen and colleagues contend that between 90% and 95% of all 

diabetic cases are type 2 category (Caspersen, Thomas, Boseman, Beckle, & Albright, 2012).  

 The incidence of diabetes in the elderly population is on the rise.  Even though the rate of 

new diabetes cases among adults between the ages of 18 and 79 years dropped significantly by 

about 1.4 million in 2014 (CDC, 2015b), the incidence of diabetes in those 65 to 79 years, 

increased by about 75% per 1,000, compared to 1980 (CDC, 2015a).  The prevalence of diabetes 

in those 65 years of age and older is of a concern given the associated health risk and economic 

implications of diabetes care in this population group.   

Most recent data suggests that diabetes affects an estimated 11 million (approximately 

27%) Americans over the age of 64 years in 2010, and this number is predicted to rise in the next 

40 years (CDC, 2011b; Fravel, McDaniel, Ross, Moores, & Starry, 2011).  Another 11% of 

elderly Americans between the ages of 60 and 70 are undiagnosed (McKoy, 2003).  Due to the 

significant role that caregivers play in caring for seniors, the focus of this study was on the 

caregivers.  The goal was to improve the care that seniors with diabetes receive, given that 

diabetes is associated with an increased risk of untimely death, functional decline, high blood 

pressure, heart disease, stroke, and kidney disease (McKoy, 2003; CDC, 2011a).  Diabetes ranks 

highest in the cause of kidney failure, heart attack, stroke, and lower leg amputation (CDC, 

2011a).  Moreover, the high prevalence of diabetes in older adults makes management of the 

disease a public health priority of national interest.   

The goal of diabetes care in older adults, as well as, for younger individuals, is to achieve 

glycemic control, control related symptoms, and minimize vascular complications (McKoy, 

2003).   
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To achieve this goal, the older adult with diabetes has to be judicious in diabetic self-care.  

However, because the elderly with diabetes are at higher risk of developing common geriatric 

syndromes, like depression, cognitive impairment, and polypharmacy, which are capable of 

significantly influencing the older persons’ diabetic self-care, they often turn to family members 

for help in managing their diabetes. Unfortunately, these family members are among the 90 

million Americans with low health literacy, which could be a potential barrier to good diabetes 

care (Berkman et al., 2011; Parikh et al., 1996).  

Summary 

Several studies suggest that a vast number of health information resources are 

incomprehensible by most Americans (Paasche-Orlow et al., 2005).  These Americans include 

those who provide care to others.  Therefore, low health literacy has significant implications for 

health care providers, consumers, and policymakers.  Understanding how caregiver health 

literacy impacts the health of the care recipients will help clinicians, researchers, and decision 

makers in finding solutions to mitigate low health literacy among Americans, hence, the purpose 

of this study.  The next chapter describes the methods engaged in this research. 
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CHAPTER 3 

Methodology 

Introduction 

 This section describes the study design, variables, the inclusion and exclusion criteria, the 

setting, sample, ethical considerations, procedure, and data analysis. The study aimed at 

examining the relationship between informal caregivers’ levels of health literacy and A1c in a 

sample of elderly veterans with type 2 diabetes, who were recipients of informal care. 

Design 

 This research was a quantitative descriptive correlational study of a convenience sample 

of 90 veterans, 65 years of age and older and their caregivers. The variables of interest were 

derived from the review of the literature. 

Variables 

 Independent variables. The primary independent variable was the caregiver raw 

REALM score; a continuous variable with three levels (low, marginal, and adequate), which 

measured the caregiver level of health literacy.   The REALM test, is a word recognition test 

comprised of 66 health-related words listed in three columns in increasing order of difficulty to 

test correct pronunciation of medical words and lay terms for body parts and illnesses (Davis et 

al., 1993; Hoffman & McKenna, 2006; Ibrahim et al., 2008; Rosenthal et al., 2007).  The 

examiner’s copy of the REALM test contains a description of the test, standardized directions for 

administering and scoring and a chart converting the raw scores to grade range estimates (Davis 

et al., 1993).  It takes about 2-3 minutes to administer the REALM test. 
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The REALM test is one of the most commonly used instruments for assessing health 

literacy.  Studies with the REALM test have shown significant correlation with other literacy 

assessment tools.  For example, when 300 patients admitted into the hospital, in a United 

Kingdom (UK) study were given the REALM test and the UK Basic Skills Agency Initial 

Assessment Test (BSAIT) to complete, the two instruments were highly correlated (r = 0.70,  

p <0.001) (Ibrahim et al., 2008).   The REALM test also has a good consistent reliability 

coefficient.  Shea et al. (2004) used 19 different strategies to shorten the 66-items on the 

REALM test, and the reliability coefficient remained above 0.80.   However, a noteworthy 

weakness of the REALM instrument is that it is only available in the English language (Cornett, 

2009).  To accommodate this weakness, recruitment of study participants was limited to only 

English speaking volunteers.  Permission to use this tool was obtained from Dr.  Terry C. Davis, 

Professor, Departments of Medicine and Pediatric, Louisiana State University Health Sciences 

Center, Shreveport, LA. 

The Katz Basic Activities of Daily Living (ADL) Scale is another independent variable 

examined in this study.  The Katz provides an objective measure of an individual’s level of 

dependency.  Katz, Ford, Moskowitz, Jackson and Jaffe (1963) developed the ADL instrument 

for use as an objective measure of functional capacity in the elderly and the chronically ill.  The 

Katz is a widely used tool.  It has been found to be very sensitive in predicting the functional 

capacity of older adults.  It measures the ability to perform common daily tasks in six domains 

namely bathing, dressing, use of the toilet, transferring, managing continence, and feeding (Katz 

et al., 1963).  Individuals are ranked from 0 to 6 depending on the level of independence or 

dependence. The higher the ranking, the higher the level of independence.  Conversely, the lower 
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the ranking, the higher the level of dependence.  The Katz instrument is currently in the public 

domain and does not require permission for its use.  However, the Katz instrument employed in 

this study was derived online, provided by the courtesy of the Hartford Institute for Geriatric 

Nursing, New York University, College of Nursing (Shelkey, Mason, & Wallace, 2012). In a 

review article Shrivastava, Shrivastava, and Ramasamy (2013) assert that being physically active 

correlates with good glycemic control.  Therefore, in this study, the functional status of the care 

recipient was examined to determine how much of it impacted the recipient’s level of glycemic 

control.    

For the caregiver, other variables included age, gender, race/ethnicity, educational 

attainment, annual household income, period in a caregiving role, relationship with the care 

recipient, marital status, diabetic care activities and whether or not the caregiver lives with the 

care recipient.  For the care recipient, other variables included age, gender, years with diabetes 

diagnosis and type of diabetes treatment. 

Dependent variable. The dependent variable, also a continuous variable, was the 

measure of A1c of the elderly veteran recipient of informal care.  A1c is a widely acceptable and 

reliable test used to determine patients’ glycemic control in the preceding 2-3 months (Delmater, 

2006).  The A1c is the product of the glycosylation of glucose with the alpha or beta chain of 

hemoglobin.  The hemoglobin A1c level is proportional to both the blood glucose level and the 

life span of hemoglobin.  Hence, the A1c test is a reliable clinical indication of glycemic control 

in 2-3 months.  The A1c is measured with High-Performance Liquid Chromatography (HPLC) 

instrument (WeyKamp, John, & Mosca, 2009). 
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Validity 

 Internal validity. Potential threats to internal validity posed by instrumentation, were 

eliminated by the use of reliable and valid instruments for data collection.  Furthermore, in a 

view to improving consistency, only the PI administered all measurements to the caregivers and 

care recipients who participated in the study.  Additionally, data collection was completed in 

approximately nine months, which reduced the threat to mortality and attrition. 

External validity. The threat to external validity was addressed by ensuring 

representativeness of study participants.  All eligible elderly veterans, 65 years and older, with 

type 2 diabetes (and their informal caregivers) who use a large integrated health care system 

located in the Eastern U. S. were approached to solicit voluntary participation.  Also, study flyers 

were widely distributed throughout the medical facility and affiliated Community-Based 

Outpatient Clinics (CBOC), to access a wider spectrum of potential participants.   

Setting 

The study was conducted at a large health care facility located in the Eastern U.S.  The 

facility boasts of more than 500,000 patient visits per year (Veterans Affairs Medical Center, 

2013).  

Study Population. A convenience sample of veterans with type 2 diabetes and their 

informal caregivers were enrolled and surveyed, before or after their clinic appointments.  

Veterans in Home-Based Primary Care (HBPC) and their informal caregivers were enrolled and 

interviewed in their homes.   

Two hundred and fifty veterans, 65 years of age and older, and their informal caregivers were 

screened.  One hundred and seventy dyads (veterans and their caregivers) were eligible to 
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participate, but 80 dyads declined participation and the number enrolled was 90 dyads.  

However, two dyads were dis-enrolled due to consenting errors.  The final participants count for 

data analysis was 88 dyads.  The number of participants was a sufficient count to achieve a 

statistical power of 0.8, medium effect size (0.25), and probability level set at 0.05, using the 

statistical calculator developed by Daniel Soper (2006).  Daniel Soper’s statistical calculator is 

used widely by researchers for statistical calculations and it is in the public domain.  

The inclusion and exclusion criteria for enrollment in this study were: 

Inclusion criteria.  Caregivers who satisfied the following criteria were enrolled in the 

study: 

a) caregiver understood the written consent and signed the consent form.  

b) caregiver was in the caregiving role for at least six months. 

c) caregiver was 18 years of age or older. 

d) caregiver was fluent in the English language. 

e) caregiver was cognitively intact and exhibited no visual or hearing impairment.  

2.  Veterans who satisfied the following criteria were enrolled in the study: 

a) veteran was at least 65 years of age. 

b) veteran had documented diagnosis of diabetes in the medical record. 

c) veteran had no hospital admission in the preceding three months. 

d) veteran was not acutely ill. 

e) veteran had no diagnosis of end-stage renal disease in the medical record. 

f) veteran was on diabetes treatment (oral or injectable).  

All study participants were surveyed only after they voluntarily consented to participate. 
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Exclusion criteria.  Participants (veterans and their caregivers) were excluded if: 

a) either was unable to recall three unrelated words after 3 minutes. 

b) the caregiver had uncorrected vision or hearing.  

c) the caregiver exhibited poor hand dexterity.  

d) the veteran had type 1 diabetes  

e) the veteran was hospitalized in the three months preceding recruitment. 

f) the veteran had a terminal stage of illness or was in hospice level of care. 

Study Tools. The following tools were used for screening to determine eligibility to 

participate in the study and for data collection: 

1. A chart abstraction instrument (Appendix A), developed for this research was used to abstract 

veterans’ (care recipients) information from their electronic medical records. 

2.  Questionnaire to obtain caregivers’ socio-demographic information, which was by self-report 

(Appendix B). 

3. The REALM instrument by Davis et al. (1993), a health literacy screening tool to assess 

caregivers’ level of health literacy (Appendix C). 

4. The Katz basic activities of daily living (ADL) scale was used to evaluate the care recipients’ 

level of dependency (Appendix D).  

5. The Bayer DCA, 2000 point of care A1c instrument, was used to obtain care recipients’ A1c 

at the point of care, if there was no measure of A1c in the veteran’s electronic medical record 

in the preceding three months.  The Bayer DCA, 2000 point of care instrument, uses an 

immunoassay technology to determine A1c at the point of care.  It is widely used in many 
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health care settings to facilitate diabetes care.  According to Tamborlane et al., (2005),  A1c 

by the Bayer DCA 2000 is comparable to laboratory values with very minimal variations.  

Ethical Considerations 

  The study was conducted by the protocol and applicable regulatory requirements.  The 

Institutional Review Boards (IRB) at the Veterans Affairs Medical Center IRB (Appendix F) and 

the Catholic University of America Institutional Review Board for the Protection of Human 

Subjects (Appendix G), approved the use of human subjects for this study, before data collection.  

The IRB was informed of subsequent protocol amendment to include caregivers of veterans in the 

HBPC program.  The IRBs received notifications on the progress of the study at intervals 

stipulated by the guidelines.   

Confidentiality of participants was ensured by the anonymity of the completed 

questionnaires and no collection of personal information for future contact.  Study data was  

stored in a locked cabinet and a secured folder in the VA network that was only accessible by the 

PI and the institution designated co-investigator.  Participants were offered the freedom to 

withdraw at any point during data collection.  Each participant completed, signed, and received a 

copy of the signed consent documents (Appendices H and I). 

Procedure 

Recruitment of participants.  The PI presented the study proposal to primary care 

providers, nursing staff, and social workers for referral of potential participants.  The outpatient 

clinic rosters were scrutinized daily to identify potential study participants.  A few of the 

participants with a medical diagnosis of diabetes in their medical records were directly 

approached at the time of their clinic appointments to solicit participation.  The majority of study 
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participants were recruited by a direct approach by the PI and others were by self-referral or 

other medical staff. 

Participants were eligible veterans (and caregivers) who were enrolled in a large health 

care facility, within the Veterans Integrated Network (VISN), in the Eastern U.S., from October 

2014 through July 2015.  Participants were recruited before or immediately after their medical 

appointments at the medical center or CBOCs and their homes for those in the HBPC program.  

Caregivers recruited were with the veterans at the time of recruitment and either identified self as 

the veteran’s caregiver or by the veteran as their caregiver.  Those enrolled were older than 18 

years of age and were able to read and write the English language; had intact cognition and were 

visually and physically able to fill out the survey questionnaires.   

Before study enrollment, the study objectives, procedures, potential risks were explained 

to potential study participants.  Potential participants were given the affirmation that 

participation was entirely voluntary and that refusal to participate would not affect the care the 

veteran was receiving from the medical center, the CBOCs or any other health care facility 

within the VISN or in the nation.  Each willing participant signed a VA approved consent form 

and kept a copy.  The original consent forms signed by the veterans (care recipients) were 

scanned into the veterans’ electronic medical records, and a research participation note was 

added to each veteran’s electronic medical record, using the VA Computerized Patient Record 

System (CPRS).  The original copy of the consent form signed by each caregiver was kept in a 

locked cabinet only accessible by the PI.   

Upon consenting, each caregiver completed a questionnaire and a Katz survey, both of 

which took approximately 3-5 minutes to complete.  The questionnaire was designed to provide 
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socio-demographic information about the caregiver while the Katz survey provided information 

about the functional capacity of the veteran (the care recipient) with regards to activities of daily 

living (ADL).  The socio-demographic information included: gender, age, educational 

attainment, race/ethnicity, marital status, and annual household income.  Other information on 

the questionnaire were: a) the caregiver’s relationship to the care recipient, b) period in 

caregiving role,  c) diabetic care activities, such as:  checking recipient’s blood sugar by finger 

stick, helping recipient take oral medications, helping recipient take insulin injection.  Also, 

helping recipient fill/refill medication(s),  helping recipient schedule medical appointments, 

accompanying recipient to medical appointments,  helping recipient with grocery shopping and 

helping recipient with meals preparations.  Information on the care recipient’s ADLs included 

the level of independence versus dependence with bathing, dressing, toileting, transferring, 

continence, and feeding.  A scored of “yes” denoted independence and a score of “no” as 

needing assistance.  The PI reviewed all responses to the study questionnaires for accuracy and 

completeness before dismissing the participants from the data collection session.  The anonymity 

of participants was ensured during and after the study ended. 

Additional information obtained on care recipients came from the care recipients’ 

medical records.  These included the care recipients’ gender, age, years of diabetes diagnosis, 

type of diabetes, current diabetes treatment (oral medication only, insulin injection only, or the 

combination of both), and current levels of A1c.  Care recipients without current A1c received 

finger sticks for point of care (POC) A1c if they consented to do so, otherwise, they were not 

enrolled.  Before the finger stick for POC A1c, verbal consent was obtained.  An oral 

explanation of the purpose of the procedure including the risk of minimal discomfort and 
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insignificant blood loss was explained to the participants and they had the option to decline.  

After consenting, a clinic nurse would perform a finger stick to obtain a small drop of blood for 

estimation of A1c using the Bayer DCA 2000 POC instrument.  It often took approximately 6 

minutes to produce the A1c results.  

For perceived caregiver health literacy, caregivers’ level of health literacy were assessed 

with the REALM test, administered by the PI.  The test took approximately 3-5 minutes to 

complete and slightly longer for those who had difficulties with recognition of word items on the 

test.  The REALM test is a 66 item word instrument that tests an individual’s ability “to read 

common medical words and lay terms for body parts and illnesses” (Davis, 1993, p. 5).   The 

words are listed in three columns (list 1, list 2, and list 3) in order of difficulty.  Each participant 

received a laminated copy of the REALM word list, with a verbal explanation of the REALM 

test.  Beginning with list 1 on the REALM word list, participants were instructed to say the 

words they knew out loud and go down the list; proceed to list 2 and to list 3 until they had 

looked at or attempted all the words on all three columns.  They could skip any word they did not 

know or were unable to pronounce and just move on to the next word that they knew or were 

able to pronounce.  The examiner (PI) scored each participant on the examiner’s record form by 

placing a check mark (√) next to each word pronounced correctly and an (X) next to any word 

mispronounced or not attempted.  Dr. T. C. Davis of the Department of Medicine and Pediatrics, 

Louisiana State University, Health Sciences Center, Shreveport, LA, provided components of the 

REALM tool and the permission to use the tool.  The Katz’s functional assessment instrument is 

in the public domain, and no permission was required to use this tool. 
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Data handling and patient privacy. Collecting and processing personal information 

from participants were limited to those necessary to support the study protocol.  Extreme 

precautions were used to collect and process data to ensure confidentiality and compliance with 

applicable data privacy protection laws and regulations.  All study dyads were assigned numeric 

codes beginning from the number 1 followed by the first letter of the alphabet (e.g. 1a for the 

veteran and 1b for the caregiver) until enrollment was completed for all 90 dyads.   Access to 

veteran participants’ identifiers was restricted to the PI or co-investigator unless requested by the 

VAMC Research and Development Committee for internal protocol review purposes.  No 

participants’ identifiers were collected.  De-identified data was stored in a locked cabinet, 

accessible only to the PI and co-investigator, at the VAMC.  Also, data was stored in an 

encrypted file on a VA computer network folder.  VA policy was followed about consenting and 

participants without proper consents were disenrolled in the study.  All study related data that 

were no longer needed were shredded at VAMC using VA provided shredding resources.   

Privacy of participants, as well as, their rights, interests, access to personal information, 

were protected as stipulated in the VAMC HIPAA authorization and consent documents.    

No direct clinical benefits to participants were anticipated.  However, each dyad (veteran and 

caregiver) was compensated for their time with a $20 gift card. 

Regulatory compliance.  Compliance with the VA Human Subjects and Good Clinical 

Practices recommendations were ensured with regards to ethical principles, assessing 

participants’ risk, informed consent, privacy and confidentiality, data management, and basic 

IRB regulations and review process. Additionally, all participants’ data received a level of 

protection equivalent to that accorded to protected health information.  Annual training on good 
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clinical practice, human subject protection, cybersecurity, and privacy policy were maintained.  

Participants’ data were password-protected and only accessible by the PI using a username and a 

password that is secured.  Furthermore, study data were encrypted to prevent unauthorized 

access and data were stored in a VA protected network folder.  Participants’ identifying 

information were not shared with individuals or organizations outside the VA.  Participants’ 

privacy were protected by restricting data access to the PI only and ensuring data storage on a 

password-protected folder on the VA network.   

Data management. This was a quantitative correlational study designed to examine the 

effect of informal caregivers’ level of health literacy on glycemic control of elderly veterans (65 

years and older) who were recipients of informal care. The protocol for data entry and 

management was established prior to recruitment of participants.  Quantitative data were cleaned 

and inspected for missing data.   Each dyad was assigned a numeric identification (ID) number 

starting from the number 1.   

For caregiver data, the raw REALM score, ranging from 3 to 66 was coded as a 

continuous variable.  Caregiver socio-demographic variables were coded as categorical variables 

and included: Age (1= male, 2 = female), race/ethnicity (1 = African American/Black, 2 = 

White/Caucasian, 3 = Asian, 4 = Hispanic/Latino, 5 = American Indian/Alaska native, 6 = 

Native Hawaiian/Pacific Islander, 7 = other), marital status (1 = married to care recipient, 2 = 

married to someone else, 3 = separated, 4 = divorced, 5 = never married,  6 = widowed,  

7 = live-in partner), education (9 = finished 9th grade, 10 = some high school, 12 = finished high 

school, 14 = some college, 16 = finished college, 18 = graduate), income (1 = 20,000 or less, 2 = 

21,000 to 40, 000, 3 = 41,000 to 60,000, 4 = 61,000 to 80,000, 5 = 81,000 to 100,000, 6 = above 
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100,000).  Other categorical variables included: care recipient’s relationship to caregiver, (1 = 

husband, 2 = wife, 3 = father, 4 = mother, 5 = brother, 6 = sister, 7 = grandmother,  

8 = grandfather, 9 = father in-law, 10 = mother in-law, 11 = uncle, 12 = aunt, 13 = cousin,  

14 = significant other/partner), caregiver period in caregiving role (1 = 6 months to 1 year,  

2 = more than a year), caregiver lives with care recipient (0 = no, 1 = yes), caregiver activities  

(helps with checking blood sugar with finger sticks, helps care recipient take oral medications, 

helps care recipient take insulin injection, helps fill and refill medications, help with scheduling 

medical appointments, helps with going to medical appointments, helps with grocery shopping, 

prepares meals (0 = no, 1 = yes). 

For care recipients’, socio-demographic variables included age, coded as continuous 

variable; gender, coded 1= male and  2 = female; years with diabetes coded as continuous 

variable; current diabetes medication coded as 1 = oral medication only, 2 = insulin only, and 3 = 

combination of oral medication and insulin; functional capacity (bathing, dressing, toileting, 

transferring, continence, feeding) coded, yes = performs activity independently and no = needs 

assistance.  The A1c level for the care recipients was coded as a categorical variable.  

 The Statistical Package for Social Sciences (SPSS) versions 23 software package for 

data analysis was used to compute data.  Descriptive statistics was computed to describe the 

characteristics of the sample and to test for any violation of assumptions.   Due to skewness of 

the data, a non-parametric statistics (Kruskal – Wallis) was computed to determine if there were 

statistically significant differences between selected groups of variables.  A cross tabulation test 

was used to determine if there were any significant relationships between the A1c score and 

selected caregiver demographic characteristics (age, educational attainment, marital status, 
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income).  Logistic regression was computed to determine predictors of glycemic control, using 

the model: Ŷ =
𝑒(𝑎+𝐵1𝑋1+𝐵2𝑋2… )

1+𝑒(𝑎+𝐵1𝑋1+𝐵2𝑋2..)..  The dependent variable (glycemic control) was recoded (0 = 

A1c > 7.5 (no control); 1 =  A1c ≤ 7.5 (controlled).   

Summary 

 Chapter three presented a comprehensive description of the study approach to include the 

study design, the hypothesis, the variables, the internal validity, and the external validity.  It also 

included a description of the study setting and population.  Recruitment of participants based on 

inclusion/exclusion criteria were presented in detail, and the tools used for data collection were 

also described in length.  A description of ethical considerations, data handling, the privacy of 

participants, and regulatory compliance observed from the inception to the closing of the study 

were presented in detail.  Finally, data management and procedure for data analysis were 

presented. The next chapter presents data analysis and the results. 
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CHAPTER 4 

 Data Analysis and Results 

Introduction 

The purpose of this study was to examine the relationship between caregivers’ health 

literacy and glycemic control in elderly care recipients with type 2 diabetes.  A convenience 

sample of caregivers and their veteran care recipients, enrolled in a Veterans’ health care system 

located in the Eastern U.S., were recruited for the study.  The purpose of the survey was to test 

the following hypothesis:  

1. Null hypothesis. Caregivers’ levels of health literacy, as measured by the Rapid 

Estimate of Adult Literacy in Medicine (REALM), will have no influence on 

glycemic control as measured by the A1c level of elderly diabetic veterans, for whom 

the caregivers provide care. 

2. Alternative hypothesis. Caregivers’ health literacy, as measured by the Rapid 

Estimate of Adult Literacy in Medicine (REALM), will influence glycemic control as 

measured by the A1c level of elderly diabetic veterans, for whom the caregivers 

provide care. 

This chapter presents a description of the dyads, assessment of assumptions, bivariate analysis, 

and results of hypotheses testing.     

Participants were recruited by self-referral from flyers posted in the healthcare facility 

and affiliated community-based clinics and by the direct approach by the investigator.  

Participants were enrolled at the time of their primary care or subspecialty clinic appointments.  
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Veterans receiving care through Home-Based Primary Care (HBPC) were enrolled in their 

homes.  Data collection started on October 27, 2014, and ended July 23, 2015. 

Each study participant signed a written consent, the Health Insurance Portability and 

Accountability Act (HIPAA) authorization, and the written Permission for Release of Protected 

Health Information for Research Purposes and Notice of Privacy Practices document, before data 

collection.  Each participant received copies of all signed documents and a copy of the Veterans’ 

Participation in Research brochure.  

Two hundred and fifty veterans and their caregivers (250 dyads) were screened for 

eligibility.  One hundred and seventy veterans and their caregivers (170 dyads) met the inclusion 

criteria.  Of the 170 dyads, 80 dyads declined participation.  The final number of participants 

enrolled was 90 dyads; however, two dyads had to be disenrolled due to consenting errors.  Each 

dyad was compensated with $20 for their time.  

Characteristics of Dyads 

Care recipients.  All of the care recipients were veterans (N = 88).  They ranged in age 

from 65 to 94 years (M = 78, SD = 8.38) with the majority being 70 years of age (n = 34).  Most 

of the care recipients were males (n =87) with only one female in the group.  All of the care 

recipients had type 2 diabetes, duration ranging from 1 to 38 years (M = 14.03, SD = 8.38).   

Slightly over 50% had been diagnosed with diabetes for more than 13 years.  Older care 

recipients were more likely to have been diagnosed with diabetes for a longer length of time (r = 

.29, p = 0.12).  The method of diabetes treatment varied for each care recipient.  Forty-two 

percent (n =37) of the care recipients took only oral medication(s) to treat their diabetes, while 
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47% (n = 41) used only insulin and slightly over 11% (n =10) used a combination of oral 

medication(s) and insulin.   

Diabetes control for the care recipients, as measured by the level of A1c was diverse, 

ranging from 5.3% to 13.8%.  Slightly over 53% of the care recipients had an A1c level of 7.5% 

or lower (n =47), followed by individuals with an A1c level between 8% to 12% (n = 27).   A 

very small number of the care recipients had an A1c level that was higher than 12% (n = 4).  

Care recipients’ A1c levels were significantly associated with the method of diabetes treatment, 

(x2 [2, N =88] = 13.9, p = .001).  Care recipients who received only insulin injections, had a 

higher A1c level (mean rank = 53.78) than individuals who received only oral medication(s) 

(mean rank = 32.65) and individuals with combination therapy (mean rank = 50.30).  

The majority of the care recipients (n = 51) were independent in activities of daily living 

(ADL), such as bathing, dressing, toileting, transferring, managing own continence, and feeding 

self.  However, about 42% (n = 37) of the care recipients needed assistance in executing one or 

more ADLs.  Table 1 is an illustration of the areas of ADLs that the care recipients frequently 

needed assistance.   

Caregivers. The caregivers (N = 88), ranged in age from 37 to 87 years (M = 65.90, SD = 

12.07).  Approximately, 93% (n = 82) of the caregivers were female and 77% (n = 68) were 

African Americans.  In reference to race, the other caregivers were Caucasian 17%, (n = 15), 

Hispanic/Latino 4.5% (n = 4), and American Indian/Alaska native 1%, (n = 1).   

Slightly over 62% (n = 55) of the caregivers were married.  Fifty-one percent (n = 45) were 

married to the care recipients and 11.4% (n = 10) were married to someone else.   
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Table 1. ADLs for which Care Recipients Frequently Needed Assistance (n =37)  

ADL Frequency Percentage 

Bathing 20 22.7 

Dressing 19 21.6 

Toileting 10 11.4 

Getting in and out of bed 6 6.8 

Continence of bowel and bladder 27 30.7 

Feeding  1 1.1 
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For the other caregivers, about 18% were divorced (n =16), 12.5% were live-in partners (n = 11), 

slightly over 2% were widowed (n =2) and 4.5% never married (n = 4).    

The types of relationship between the caregivers and the care recipients were also 

diverse.  Fifty-one percent were spouses, followed by 24% who reported their relationships as 

children and another 16% self-identified as significant other.  The rest of the individuals fell into 

other categories of family members who had volunteered to take on the role of caregiving for 

their relatives.  Most of the caregivers had been providing care for the care recipient for more 

than a year (n = 82).  A majority of the caregivers lived in the same household as the care 

recipients (n = 71) and were providing diabetic related care activities full-time. The diabetic 

related care activities were: (a) checking blood sugar, (b) administering or reminding care 

recipient to take oral medication(s), (c) administering insulin injection, (d) filling and refilling 

medications (e) scheduling medical appointments, (f) accompanying care recipient to medical 

appointments, (g) grocery shopping, and (h) meal preparation.  The most common activities 

provided by the caregivers were accompanying the care recipients to medical appointments  

(96.6%), followed by helping the care recipients with grocery shopping (95.3%), and meal 

preparation (92%).  The least performed activity was the administration of insulin (40.9%), 

explained by the fact that only 46.6% of the participants were on insulin. 

Annual earnings for the caregivers ranged from less than $20,000 to over $100,000.   The 

majority reported annual household incomes between $41,000 and $60,000 (n = 29) followed by 

caregivers with incomes between $21,000 and $40,000 (n =24).   Approximately, 16% (n =14) 

reported incomes between $61,000 and $100,000, while 4.5% (n = 4) reported incomes of over 

$100,000.  Nineteen percent (n = 17) reported incomes less than $20,000.    
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Thirty-three percent of the caregivers were high school graduates, whereas, almost 57% 

had attained more than a high school level of education.  Only 10% reported a level of education 

less than a high school graduation.  All of the caregivers (N = 88) were assessed on medical 

words recognition, as measured by the REALM, to determine their level of health literacy.  A 

substantial proportion of participants (68%) scored high (61 – 66), equivalent to a high school 

reading level.  Close to 22% scored 45 to 60 (equivalent to a 7th to 8th-grade reading level), and 

only 10% scored between 3 and 42, which is below the 6th-grade reading level.  Those who 

scored high (61- 66) are considered able to read most patient education materials and would not 

find low literacy material intimidating (Davis et al. 1993).    

The caregivers’ REALM scores were significantly associated with educational 

attainment, x2 [5], = 28.90, p <.000, annual household income, x2 [5] = 12.92, p <.05 and race, x2 

[2], = 15.40, p <.000.  Caregivers who reported a graduate level of education scored higher on 

the REALM (mean rank = 68.05), than those who reported that they had finished college (mean 

rank = 58.25).  These caregivers with graduate level of education also scored higher on the 

REALM than those who had some college education (mean rank =50.27), and those who 

reported having graduated from high school (mean rank = 30.66).   The lowest REALM scores 

were earned by those with a 9th-grade level of education (mean rank = 21.75), followed by those 

who reported having received a few years of high school education (mean rank = 25.79). 

With regards to how the caregivers’ household income affected the caregivers’ REALM 

scores, caregivers whose household annual income was greater than $100,000 had a higher score 

on the REALM (mean rank = 55.5), than caregivers in the rest of the income brackets.   
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Interestingly, those who reported household incomes between $41,000 and $60,000, scored 

higher on the REALM (mean rank = 54.12) than those who reported an income between $61,000 

and $80,000 (mean rank = 50.33), and those with an annual household income between $81,000 

and $100,000 (mean rank = 52.70).   The caregivers with household incomes less than $20,000, 

scored the lowest on the REALM (mean rank = 33.03) and were closely followed by those who 

earned between $21,000 and $40,000 (mean rank = 35.27).     

Finally, regarding race, caregivers who self-identified as White/Caucasian (n = 15), 

scored higher on the REALM (mean rank = 66.07), followed by Hispanic/Latino caregivers (n = 

4, mean rank = 51. 25).   African American caregivers (n = 68) scored the lowest on the REALM 

(mean rank = 38.71).   

Assessment of Assumptions 

 Normality was assessed by analyzing the interaction between each predictor and its logit 

transformation within the logistic regression analysis.  Results indicated that the significance 

values for all of the interactions were less than 0.05. Therefore, the assumption of linearity has 

been met for all predictors. The independence of errors assumption was also met, for all of the 

participants were measured at just one time. 

 Regarding multicollinearity, collinearity diagnostics were evaluated. All of the tolerance 

values were > 0.31, and no VIF values were > 3.15. These values indicate no collinearity. 

However, the eigenvalue of the first dimension (REALM score) was 15. 08, which was much 

larger than the next highest value, 0.782, and the condition index of the last dimension (K score) 

was 151, which was large compared to the other dimensions.  Further bivariate analysis results 

indicated no multicollinearity. 
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Testing the Hypothesis 

Logistic regression (LR) was performed to examine if caregivers’ level of health literacy 

was influential in predicting the care recipients’ level of A1c.  Also, based on bivariate analysis, 

variables identified as significantly related to the dependent variable were also included in the 

logistic regression. Such variables included caregiver age, care recipient age, duration of type 2 

diabetes diagnosis, and type of medication.   Variables were entered in the LR model using a 

backward method.  This approach was selected to prevent exclusion of predictors that may be 

suppressed. Forward selection is more likely to exclude predictors secondary to suppressor 

effects potentially facilitating a Type II error (Field, 2009). Care recipients’ A1c was recoded 0 

and 1 for A1c greater than 7.5% and A1c less than or equal to 7.5%, respectively, and entered 

into the model as the dependent variable.  The independent variables entered in the model were 

the caregivers’ REALM score (major variable), the caregivers’ age, care recipients’ age, care 

recipients’ years with diabetes, and care recipient type of medications.   

The full model (step 1) containing all predictors was statistically significant, x2 (6, N= 88) 

= 17.79, p<.01 and when one predictor was removed in step 2, the model was still statistically 

significant, x2 (4, N= 88) = 17.77, p = .001.   The model was equally significant when 2 

predictors were removed from the model (step 3), x2 (3, N= 88) = 17.19, p =.001.  The model as 

a whole explained between 18.3% (Cox & Snell R square), and 24.4% (Nagelkerke R square) of 

the variance in care recipients’ A1c, and correctly classified 64.8% of cases.  In the final model, 

only three of the independent variables significantly influenced A1c levels (Table 2). 
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Table 2. Logistic Regression Predicting Likelihood of Care Recipients’ A1c level ≤ 7.5% 

 

 B 

 

S.E. Wald df p Odds 

Ratio 

95% CI for 

Odds Ratio 

       Lower Upper 

REALM (Caregiver) .055 .028 3.861 1 .049 1.057 1.000 1.117 

Caregiver age  .045 .021 4.553 1 .033 1.046 1.004 1.089 

Care recipient age -.004 .033 .018 1 .892 .996 .934 1.062 

Recipients’ years with 

DM 

-.021 .031 .482 1 .488 .979 .922 1.039 

Type of medication by 

recipient (oral) 

 

-1.410 .518 7.402 1 .007 .244 .088 .674 

Type of medication  

(injectable or 

combination of oral 

and injectable) 

-.795 .794 1.002 1 .317 .451 .095 2.141 

Constant -5.349 2.354 5.162 1 .023 .005   

Variable removed on step 2: Care recipients’ age 

Variable removed on step 3: Care recipients’ years with DM diagnosis 
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Regarding predictors, findings indicated that a higher level of caregiver health literacy 

was associated with a lower care recipient A1c level, X (1, N = 88) = 3.86, p = 0.049. Results 

indicated that as the rate of the caregiver’s health literacy increased, care recipients were 1.06 

times more likely to have an A1c level of < 7.5%.  Another significant predictor of the A1c level 

was oral medication (p <.01).  Care recipients that took only oral medications were 24 percent 

more likely to have an A1c ≤ 7.5%, X (1, N = 88) = 7.40, p = 0.007.  Finally, results indicated 

that a higher level of caregiver age was associated with a lower care recipient A1c level, X (1, N 

= 88) = 4.55, p = 0.033. As the caregiver’s age increased, the care recipients were 1.05 times 

more likely to have an A1c level ≤7.5%. 

Summary 

 This chapter presented a description of the dyads, assessment of assumptions, bivariate 

analysis, and results of hypothesis testing.  Descriptive statistics were computed to determine the 

sociodemographic characteristics of study participants.  Participants were mostly of African 

American descent.  More than one-half of the participants were more than 60 years of age among 

the caregivers and 70 years among the care recipients.  Most of the caregivers who were married 

were married to the care recipients and lived in the same household as the care recipients and 

were providing diabetes-related care for the care recipients for at least six months.  A large 

number of the caregivers had attained more than high school level of education and were able to 

read common medical words and lay terms for body parts.   

 A logistic regression analysis was computed to determine whether the caregiver’s level of 

health literacy was predictive of diabetes control in the care recipient.  The care recipient’s A1c 

was the outcome variable recoded 0 and 1 for A1c > 7.5% and A1c ≤ 7.5%, respectively, 
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controlling for all other factors.  The logistic model was a good fit.  The full model containing all 

predictors was statistically significant and equally significant when 2 predictors were removed 

from the model, indicating that the model was able to distinguish the care recipients with A1c 

that were not  ≤ 7.5%.  The final model was good at predicting that for every unit increase in 

caregiver’s REALM score, the care recipient’s A1c was likely to decrease more than 1 

percentage point, controlling for other factors, supporting rejection of the null hypothesis.   

The next chapter will give a detailed discussion of the study findings and the limitations as 

well as the practice and policy implications; and recommendations for future research.      
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CHAPTER 5 

Discussion  

Introduction 

 This chapter will provide a summary of the pertinent findings and sample characteristics 

as compared to previous studies.  The limitations of the study is addressed.  The study 

implication for practice and policy is also discussed.  Finally, the directions for future research is 

discussed. 

 The purpose of this study was to examine the relationships between informal caregivers’ 

level of health literacy and glycemic control in elderly veterans with type 2 diabetes for whom 

the caregivers provided care.  Also, through bivariate analysis, the study examined if 

demographic variables, caregivers’ activities for the care recipient, and the care recipient’s level 

of independence in performing activities of daily living were related to care recipient’s glycemic 

control.  

Health Literacy 

  Findings indicated that the caregivers’ level of health literacy was predictive of the care 

recipients’ A1c level.  Higher caregiver health literacy was associated with lower care recipient’s 

A1c level based on target A1c of ≤ 7.5%.  This finding was similar to findings in prior studies 

conducted with caregivers of children.  In a previous study that examined the role of parental 

health literacy in young children (ages of 3 to 9.9 years) with type 1 diabetes, findings indicated 

that parental numeracy skills and not their reading skills were inversely related to the children’s 

A1c (Pulgarón et al., 2014).  Similar to the present study, caregivers were the focus of the 

survey, but these caregivers were younger with a mean age of 40 years and were providing care 
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to young children with type 1 diabetes.  It is interesting to note that the impact of caregiver 

health literacy on diabetic outcomes in the present study is in agreement with the findings of 

Pulgarón et al. (2014), even though there were differences in caregiver/care recipients’ ages and 

disease characteristics.  The present study comprised of older caregivers who provided care for 

elderly individuals with type 2 diabetes.  These studies highlight the fact that the effect of 

caregiver health literacy on diabetic outcome transcends the factor of age.   

In another study by Hassan and Heptulla (2010), in which the literacy of family 

caregivers of young children with type 1 diabetes was also assessed, they found a significant 

relationship between health literacy and glycemic control.  The A1c of children whose caregivers 

had inadequate (low) health literacy was significantly higher than those whose caregivers had 

adequate (high) health literacy.  Again, the findings were similar to those in the present study, 

which demonstrated that higher levels of caregiver health literacy was associated with lower care 

recipients’ A1c levels.   

The present study also showed a strong correlation between educational attainment and 

health literacy.  Caregivers with a higher number of years of schooling demonstrated higher 

health literacy compared to those with fewer years of education.  Similar findings were reported  

by Shea et al. (2004) who examined health disparities among African American and Caucasian 

adults attending the Philadelphia VA Medical Center Primary Care clinics and three other 

Primary Care clinics within the University of Pennsylvania Health System.  Findings indicated 

that health literacy increased with level of education among participants.  



54 

 

 

 

 Although Dr. Shea and colleagues (2004) focused on veterans who were self-care, their 

conclusions are of particular interest because the present study examined caregivers of veterans.   

  Thirty-two percent (32%) of participants in the current study scored 60 or less on the 

REALM instrument, the measure for health literacy.  In an earlier study, Gordon, Hampson, 

Capell, and Madhok (2002), classified a score of 60 or less on the REALM instrument, as 

signifying functional illiteracy (equivalent to low health literacy).  The observed 32% of 

caregivers, in the present study, with low health literacy is slightly higher than the overall 

estimated 26% of adults with low health literacy in the general population (Paasche-Orlow et al., 

2005).   However, the low health literacy status among the caregivers in this sample compares 

favorably with the findings by Lindquist et al. (2010), who found that 35.7% of paid caregivers, 

who provided a variety of health-related responsibilities to seniors, had inadequate (low) health 

literacy.   In a different study examining the health literacy of caregivers for children, Lee and 

colleagues (2014), reported that 15% of the caregivers had low health literacy.  

  Findings indicated that there was no significant relationship between total caregiver 

activities measured and caregiver level of health literacy.  The activities measured included: (a) 

checking blood sugar, (b) administering or reminding care recipient to take oral medication(s), 

(c) administering insulin injection, (d) filling and refilling medications (e) scheduling medical 

appointments, (f) accompanying care recipient to medical appointments, (g) grocery shopping, 

and (h) meal preparation.  Conversely, Lindquist et al. (2010) and Lee et al. (2014) reported 

inverse relationships between inadequate (low) health literacy and health-related activities 

performed by caregivers for care recipients.  These activities included picking up medications 
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from the pharmacy, reminding or handing medications to elderly care recipients, scheduling 

medical appointments, accompanying the care recipients to medical visits (Lindquist et al., 2010) 

and Medicaid enrollment (Lee et al., 2014).  The lack of significant correlation between 

caregivers’ activities and health literacy, as observed in this study may be due to the 

measurement of caregiver activities.  Care activities were only measured as being performed, and 

a total score was calculated based on the number of activities performed.  Other aspects of such 

activities such as the caregivers’ ability to efficiently carry out the activity or if the caregiver 

failed to perform an activity were not captured.  These aspects may have been critical to assess 

the relationship between caregiver health literacy and caregiver activities.  

Higher levels of education, higher household income, and being of the white race were 

also associated with higher health literacy.  Study participants who had attained more than a high 

school level of education had higher levels of health literacy, compared to those with only a high 

school level of education or lower than high school level of education.  Similar findings were 

noted by Shea et al. (2004), in a study examining health literacy in a cohort of 1, 610 adults. 

They reported that adults with a college degree had higher health literacy than those with only 

some college and technical school training.    

With regards to household income in relation to caregivers’ health literacy, caregivers 

whose household annual income was greater than $100,000 had higher REALM scores than 

those with household incomes below $100,000.  These findings are corroborated by previous 

research which annotated that low levels of health literacy were associated with low income.  

Macy, Davis, Clark, and Stanley (2011) reported that parental caregivers earning an income of 
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$20,000 or less had low health literacy.  DeWalt et al. (2007) also indicated that those with an 

annual income less than $15,000 were in the low literacy group.  

 About race, Caucasians scored higher for health literacy. The mean REALM score 

observed for African Americans was significantly lower than the average score found for 

participants who were white.  This finding is supported by a study by Shea et al. (2004), who 

also reported lower mean health literacy scores for African Americans than Caucasians.      

 Results indicated no correlation between health literacy and income.  However, in some 

previous studies, relationships between caregivers’ income and level of health literacy were 

reported, (Adams et al., 2013; Baker et al., 2004; Berkman et al., 2011; Donelan et al., 2002; 

Gazmararian et al., 2003; Hassan & Heptulla, 2010; Howard et al., 2005; Murray et al., 2009; 

Ross, Frier, Kelnar, & Dreary, 2001; Stallwood, 2006).  The differences observed in the present 

study are inconclusive; however, one possible explanation may be related to the measurement of 

income and education.  In this study, although only the caregivers’ educational level was 

attained, the caregivers income may have reflected the income for both the caregiver and the care 

recipient or, if the caregiver was married to someone else, the income for the caregiver and her 

respective spouse.  Therefore, the income did not represent only the income of the caregiver, and 

this may have confounded the results.  

Demographic characteristics   

  The demographic characteristics of caregivers who participated in this study included: 

age, gender, marital status, educational attainment, and income.   
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 These characteristics were found to compare favorably with those reported in previous studies of 

informal caregivers of elderly persons.  The caregivers age in this study ranged from 37 years to 

87 years (M = 65.90, SD = 12.07).  The mean age of caregivers in this study was similar to 

informal caregivers’ mean age of 65.4 (SD = 12.6) reported in a cross-sectional survey of 

informal caregivers (N =124) of elderly persons with dementia by Wang, Robinson, and Carter-

Harris (2014).  In another study by Travis, Bethea, and Winn (2000), the age range of 23 

informal caregivers of adult day care participants surveyed, was 33 to 77 years (M = 60), 

comparable to the age range in the present study.  However, the research report of caregiving by 

The National Alliance for Caregiving (NAC)/AARP Public Policy Institute (2015), observed a 

mean age of 50.3 years for caregivers of those 50 years of age and older in the U.S.   In 

comparison to the present study and the studies reported by Wang et al. (2014) and Travis et al. 

(2000), there appears to be a wide variation in caregiver age.   

   The dominant gender in this study was female, and this was consistent with findings in 

previous studies.  For example, the 2015 NAC/AARP research report on caregiving in the U.S. 

stated that 60% of caregivers for individuals 50 years and older were females.  Similarly, in the 

study by Wang et al. (2014), they observed in their survey of informal caregivers of elderly 

persons that 69.4% were female.  Females are overwhelmingly in the caregiving role in many 

studies, regardless of the size of the study or age composition of participants (Avila, Pereira, & 

Bocchi, 2015; Kim and Schulz 2008; Sinclair, Armes, Randhawa, & Bayer, 2010; Travis et al., 

2000).   
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  Regarding marital status, most of the caregivers in the present study were either married 

or were in a committed relationship with the care recipients.  About 51% of the caregivers were 

married to the care recipients, and approximately 13% were live-in partners.  Another 11% were 

married children or other relatives of the care recipients.  The role of caregiving seems to be 

prevalent among married individuals in that caregivers are married to the care recipients (Kim, 

Carver, Shaffer, Gansler, & Cannady, 2015; Kim & Carver, 2007; King-Marshall et al., 2015).    

 Regarding educational attainment of participants, 57% of the participants had achieved 

more than high school level of education. This finding was similar to a study of caregivers of 

adults who were undergoing colonoscopy procedures.  The study results indicated that 63% of 

the caregivers also reported an educational level of high school or greater (King-Marshall et al., 

2015).   In a study by Pulgarón et al. (2014), 73% of the caregivers had completed more than a 

high school level of schooling.  On the other hand, Lee et al. (2014) found that only 37% of the 

caregivers had attained more than a high school level of education.   

Limitations 

 Limitations included a single setting, the failure to assess other factors that may impact 

the relationship between caregiver health literacy and the A1c level in care recipients, and the 

use of a measure of glycemic control that is influenced by numerous other factors. The setting 

was a single medical center in a metropolitan area in the Eastern U.S. Therefore, findings may 

not be generalized to all populations of caregivers for elderly diabetic patients.  

 Caregiver health literacy is an indirect measure of a care recipient’s A1c level. Several 

additional factors are critical to understanding how the health literacy of the caregiver impacts 
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the care recipient’s A1c level.  Factors such as the relationship between health literacy and the 

performance of caregiver activities, and, in turn, the relationship between these activities and 

care recipients’ outcomes need to be considered.  

 Glycemic control for the care recipient was measured by the care recipient’s A1c level. 

The A1c level is affected by many factors such as diet, exercise, other comorbidities, and 

adherence to a recommended diabetic care plan.  In this study, data regarding these factors were 

not collected.  Therefore, it is not known, how these factors would have interacted with the 

relationship between health literacy and the A1c level. 

 Another significant limitation was the demographic information which was by self-

report.   Participants may have overstated or understated some socio-demographic information.  

Furthermore, the population studied lacked racial diversity as the majority of the study 

participants were African Americans.  All of the limitations in this study preclude generalization 

of findings to the general population. 

Practice Implications 

 The findings in this study contribute to practice by highlighting the gaps in literature  

regarding health literacy of caregivers.  Caregivers play important roles in the care of elderly 

diabetics; however, low health literacy of caregivers may be a potential barrier to good diabetes 

care.  The ability of an informal caregiver to obtain, process, understand, and make basic 

diabetes care decisions, may be significant in the health outcome of an elderly diabetic.   

  Data from this study demonstrated a significant relationship between caregiver level of 

health literacy and care recipient’s level of diabetes control.   
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 The study finding indicated that a higher level of caregiver health literacy was associated with a 

lower care recipient’s A1c.  This study is the first known study that has investigated the 

influence of caregivers’ level of health literacy on diabetes control in elderly diabetics who are 

recipients of informal care.  Therefore, this new knowledge of the impact of caregivers’ level of 

health literacy on elderly diabetic outcome substantiates the importance of assessment of a 

caregiver’s level of health literacy before providing diabetic-related care instructions.  Patient 

care instructions should be made available at the level of the caregiver health literacy to facilitate 

understanding and compliance of instructions.  Furthermore, colleges and universities that 

educate health care practitioners should include in their curriculum health literacy education in 

order to equip future health care practitioners on how to successfully address the problem of low 

health literacy in the general population.  

   Often, patients and caregivers are given verbal or written health-related instructions by 

health-care practitioners.  In view of the complexities of diabetes care, which often include, 

checking blood sugars, taking insulin, and/or oral medications at certain times of the day, 

following a prescribed diet plan, checking the feet for sores, following an exercise regimen, and 

keeping multiple medical appointments, diabetic care instructions for caregivers with low health 

literacy should be short and simple.  It should be written in a simple prose that the caregiver can 

easily read and understand and the health-care practitioner should request the caregiver to repeat 

the instructions in the caregivers’ own words to validate accurate transfer of information.  

Sometimes, the use of visual aids may be necessary to convey intended information.  



61 

 

 

 

Moreover, for certain procedures, caregivers should be required to demonstrate accurate 

performance of procedures such as insulin injections.  Additionally, follow-up phone calls a few 

days later and at intervals before the next scheduled visit may empower the caregiver with low 

health literacy to articulate any related concerns and obtain solutions that would enhance good 

diabetes care.  

Policy Implications 

   From a policy perspective, regulations are necessary to address low health literacy.  

Health literacy has been defined as the ability for one to obtain, process, and understand basic 

health information that is needed to navigate the health care system and make appropriate health-

related decisions.  Currently, 26% of Americans have basic or below basic health literacy 

(Paasche-Orlow et al., 2005), implying that these 26% of Americans do not have the ability to 

navigate our health care system successfully or make important decisions affecting their health.  

It is even more worrisome when one envisions that many more elders would become recipients 

of informal care.   

  The economic burden of low health literacy is enormous.  Between $106 billion and $236 

billion (USD) annual expenditure in the U.S. is attributed to low health literacy (Somers & 

Mahadevan, 2010).   Low health literacy has been associated with frequent emergency room 

visit, frequent hospitalization, decreased preventive health services, and poor clinical outcomes 

(Baker et al.,2002,  Baker, Wolf, Feinglass, Thompson, Gazmararian, & Huang, 2007; 

Cavanaugh et al., 2010, Cho et al., 2008, Herndon, Chaney, & Carden, 2011, Howard et al., 

2005, Murray et al., 2009).   
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 This is probably due to interplay of many factors, one of which might have been the lack of 

affordable health insurance and health services. The other being due to low health literacy in 

itself posing as a barrier to access and utilization of needed health care information and services.  

Therefore, it is pertinent to implement policies and programs that can help reduce the effect of 

low health literacy, particularly for caregivers, and improve health outcomes and access.  Such 

programs could be effective at the outpatient and inpatient settings, if properly implemented.   

  Policies related to the health literacy of caregivers are also needed within hospitals to 

address how not only nursing but all disciplines assess health literacy and ensure that caregivers 

understand the healthcare information. For example, pharmacy personnel need to not only 

instruct caregivers on prescriptions but verify that they understand the information that has been 

provided.  The actual medication being picked up should serve as the teaching tool, to include 

dosing and side effects to watch out for, and not just a lengthy script accompanying the 

prescription bottle as it is often the case.  In this way, caregivers with low health literacy will 

stand to gain because they can seek necessary clarification at that time.  In support of the above 

recommendation, a randomized clinical trial using a plain language, pictogram-based 

intervention to counsel caregivers of children, resulted in few medication errors in the 

intervention group compared to the control group (Yin et al., 2008).   

  Similar policies could also be beneficial to caregivers at the inpatient level, as patients for 

whom the caregivers provide care for are being discharged home to their care. One of the 

contributing factors for the readmission of patients who are provided care by a caregiver may be 

attributed, in part, to low health literacy of the caregivers.   
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 Patients and caregivers are often provided information based on the assumption that the 

information furnished are taken in and are understood.  A study by Dickens et al. (2013) reported 

that nurses overestimated their patients’ level of health literacy when they surveyed nurses’ 

knowledge of their patients’ level of health literacy.  It is not surprising then that the same 

patients often return for readmission.  However, if individuals, particularly caregivers, are 

screened to identify those that are at risk of low health literacy, these caregivers can then receive 

targeted intervention to improve health literacy.  Improved health care communication between 

health care practitioners and caregivers will improve health outcomes for the care recipients and 

might decrease frequent hospitalization.   

 Future Research 

   The present study underscores the need for further investigations on the influence of 

caregivers’ health literacy on disease outcome for those whom they provide care.  In order to 

advance caregivers’ health literacy research, it is necessary that future research be focused on 

finding causal pathways of low health literacy, which would help develop appropriate 

interventional programs to mitigate low health literacy.  Furthermore, the proliferation of 

various forms of information technology and social media and the use of these media to gather 

health-related information by many healthcare consumers, including caregivers, warrants 

interventional studies, which may suggest causal inferences of low health literacy. 

   Longitudinal studies are needed for a better understanding of the level of impact of 

caregiver low health literacy on elderly diabetic outcome.  It would be important to figure out 

whether the diabetic outcomes of elderly care recipients whose caregivers have low health 
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literacy, slowly or rapidly deteriorate over time.  Longitudinal studies may also offer the 

opportunity to delineate other factors, over time, which might contribute to caregivers’ level of 

health literacy.  

   The present study was conducted in one setting; thus limiting the generalizability of the 

results. It is necessary to expand the current study to a larger veteran population health care 

setting, with a focus on those who are recipient of informal care, so as to determine if the 

findings are reproducible. The Veterans Administration has the largest integrated health care 

system. Therefore, it would be quite suited to repeat this study in multiple VA medical facilities 

in different locations within the U.S. and its territories.  It would also be important to extend the 

study to a non-veteran population of caregiver/elderly dyads to elucidate any similarities and 

differences.  

    In addition, a mix-method study approach would shed more light on the impact of 

caregivers’ health literacy as the qualitative data may elucidate how caregivers with low health 

literacy obtain, process, understand, and retain basic health instructions.  It is possible that those 

with low health literacy have natural ways of managing information, which may be better 

illuminated through focus groups.  In summary, research on informal caregivers of elderly care 

recipients is emerging and calls for much investigation for the purpose of improving and 

supporting caregivers with low health literacy. 

Conclusion 

 This study makes a contribution to the limited body of knowledge on the impact of 

informal caregivers’ level of health literacy on diabetic outcomes for elderly care recipients of 
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informal care.  The study is significant because of the role that informal caregivers play in the 

care of elderly diabetics.  The study is also notable because of its ability to predict diabetes 

outcomes for elderly diabetic care recipients based on the level of health literacy of the caregiver.  

Low health literacy of caregivers appears to be a potential barrier to good diabetes care for 

elderly diabetic recipients of informal care.     

Overall, the findings support the hypothesis that the caregiver level of health literacy 

would influence the care recipient’s diabetes outcome as measured by the care recipient’s A1c 

level.  Even though the majority of caregivers scored high for health literacy, 32% of the 

caregivers still had low health literacy; slightly higher than the estimated national average of 

26% of adults with low health literacy.   

As observed in previous studies, the caregivers’ level of education had a strong 

correlation with caregivers’ level of health literacy.  Caregivers with higher educational 

attainment were more likely to have higher levels of health literacy compared to those who had 

limited years of schooling.  The correlation between health literacy and race was also consistent 

with findings reported in earlier works.  Health literacy, for African Americans was significantly 

lower compared to their white counterparts, despite the fact that a significant number had 

attained more than a high school level of education.  Health care practitioners should be 

cognizant of the disproportionate disparity of low health literacy among ethnic/racial minority, 

and take this knowledge into consideration when encountering caregivers belonging to 

ethnic/racial minority groups.  
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Also significant was the relationship between income and health literacy.  Those that were 

financially deprived, demonstrated low health literacy, supporting growing evidence that being 

poor is associated with low health literacy.   

Caregivers play a very pivotal role in the lives of elderly persons.  With the aging of 

America, understanding the impact of caregivers’ level of health literacy on health outcomes for 

elders is an important factor for advancing health and closing the health literacy gap.  Hence, it is 

important that health practitioners should approach caregivers with low health literacy by 

communicating with these caregivers in the simplest form, using feedback, visual aids, and when 

necessary, follow-up with phone calls to respond to any issues or concerns.  There is also a need 

to implement policies that facilitate ease of communication and empower caregivers with low 

health literacy. Low health literacy of caregivers is a predictor of poor diabetes control for 

elderly diabetics who are recipients of informal care.
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Appendix B 

Questionnaire for Caregivers’ Socio-Demographic Information 
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CAREGIVER DEMOGRAPHIC QUESTIONNAIRE 

 

Please answer the following questions: 

 

1. Gender (check one) 

[] Male 

 

[] Female 

 

2. The person under my care is my (check one) 

[] Husband 

[] Wife 

[] Father 

[] Mother 

[] Brother 

[] Sister 

[] Grandmother 

[] Grandfather 

[] Father In-law  

[] Mother in-law 

[] Uncle 

[] Aunt 

[] Cousin 

[] Other (Please specify_______________________________) 

 

3. I have been caring for my relative (check one) 

[] 6 months to 1 year   [] > 1 year 

 

4. I help my relative with (check all that applies) 

[] checking blood sugar 

[] taking oral medications 

[] taking insulin injections 

[] filling and refilling medications 

[] scheduling medical appointments 

[] going to medical appointments 

[] grocery shopping 

[] meals preparations 

 

5. I live in the same house with my loved one 
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[] Yes       [] No 

If no, approximate miles away ______________________ 

 

 

6. Years of schooling (check one) 

[] finished 6th 

[] finished 9th 

[] some high school 

[] finished high school 

[] some college 

[] finished college 

[] graduate degree 

[] other____________ 

 

7. Please indicate the race that best describes you (circle one) 

[] Black/African American 

[] White 

[] Hispanic 

[] American Indian/Alaskan Native 

[] Native Hawaiian/Pacific Islander 

[] Other_____________ 

 

8. Age (please specify) 

-------------------- 

 

9. Marital status (check one) 

[] married 

[] separated 

[] divorced 

[] never married 

[] Other----------(please specify) 

 

10. Estimated family combined income (check one) 

[] under $20,000 

[] between $21,000 and $40,000 

[] between $41,000 and $60,000 

[] between $61,000 and $80,000 

[] between $81,000 and $100,000 

[] greater than $100,000 
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Appendix C 

Sample Size Calculator 
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Appendix D 

Rapid Estimate of Adult Literacy in Medicine (REALM) Test 

 Word List and Scoring Sheet (Examiner’s Copy) 
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Appendix E 

The Katz Basic Activities of Daily Living (ADL) Scale 
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Consent Forms 

 

 

 



 

 

106 

 

 



 

 

107 

 

 



 

 

108 

 

 



 

 

109 

 

 



 

 

110 

 



 

 

111 

 

 



 

 

112 

 

 

 

 

 

 

 

 

 

Appendix J 

Training Certificates 
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Appendix K  

Authorization for Use and Release of Individual Identifiable Health Information 
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Letters 
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From: TDavis1@lsuhsc.edu 
To: difon05@hotmail.com 
CC: creyn1@lsuhsc.edu 
Subject: Re: REALM 
Date: Tue, 27 Aug 2013 13:45:34 +0000 

Dora 
 I a, delighted you want to use the REALM you do not need my permission. 
Do you need copy of manual Or the test 
 
Terry 
Sent from my iPad 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:TDavis1@lsuhsc.edu
mailto:difon05@hotmail.com
mailto:creyn1@lsuhsc.edu
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From: creyn1@lsuhsc.edu 
To: difon05@hotmail.com 
Subject: Info about REALM 
Date: Tue, 15 Oct 2013 20:03:30 +0000 
 

 
Hi Dora; 

We are excited to learn of your interest in literacy and in the REALM. I’m Cristalyn Reynolds, Terry 
Davis's research assistant. She asked me to respond to your request about the REALM. 

The REALM is available in kit form or as individual pieces, the kit includes the manual, one tablet of 
examiner's sheets, and 4 laminated patient word lists. Information about test development, 
administration and scoring can be found in the REALM Administration Manual. The tablet contains 
50 examiner record forms that may be photocopied. The laminated purple page is the word list that 
is given to the patient. Dr. Davis asks that for actual patient testing, staff use this specially 
formatted laminated patient word list. Additional materials are available upon request. 

The REALM is not available in Spanish. Reading recognition tests like the REALM are a standard 

method of screening for reading ability in English but not in other languages. A great Spanish 

speaking literacy test is the SAHLSA  (Short Assessment of Health Literacy for Spanish-speaking 

Adults), which is designed after the REALM. You can contact Dr. Shoou-Yih D. Lee at 

sylee@email.unc.edu for a copy of the test. 

The REALM has been copyrighted; however, it is in the public domain. You do not need permission 
to use the REALM. 

The most up to date review of literacy testing in health care research is a chapter that Dr. Davis 
wrote with colleagues who developed the TOHFLA (Test Of Functional Health Literacy In Adults). 
The chapter is found in a recent AMA book, Understanding Health Literacy. Joanne G, Schwartzberg, 
M.D. is the editor, which is attached to this email. 

you have any questions, do not hesitate to call (318) 675-4585 or e-mail me at creyn1@lsuhsc.edu.   

Thank you for your interest. 

Cristalyn Reynolds // Research Associate 

Department of Medicine 

mailto:sylee@email.unc.edu
mailto:creyn1@lsuhsc.edu
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LSUHSC-Shreveport 

1501 Kings Highway 

Shreveport, LA 71130 

P (318) 675-4585 F (318) 675-4319 
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