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ABSTRACT

Locus of control (LOC) is a psychological concept with particular

sociological relevance. Theoretical and empirical evidence support LOC as a

mechanism mediating social, economic and cultural disparities. Current

information on LOC and health is limited by measurement issues and small

samples. The objectives of this study were to: 1) assess the factorial structure of

a diabetes-specific LOC (DLOC) instrument; 2) describe socioeconomic and

racial/ethnic differences in DLOC; and 3) measure the relationship of DLOC to

quality of care, self care behaviors and intermediate outcomes.

This study was conducted as part of the Translating Research Into Action

(TRIAD) Study, a multi-center study of the quality of care for people with diabetes

enrolled in managed care health plans at six sites in the United States. The

sample for this dissertation study included 1106 Hawai'i participants who

completed the 18 item DLOC instrument. Factor analysis was used to identify

domains of DLOC. Scales were developed to measure these domains and

sUbsequently used in multivariate analysis.

Two significant domains of DLOC were identified in this study, internal

and chance. Differences among study subgroups defined by age, gender,

educational achievement, income and race/ethnicity were identified. The quality

of care received was not related to internal DLOC. Patients with a high chance

DLOC orientation were more likely to receive some services, possibly resulting

from poorer health status. A high internal DLOC was significantly associated

with not smoking, daily self-monitoring of blood sugar and spending more time

v



exercising. Individuals with a high chance DLOC orientation were significantly

more likely to smoke, spend more time shopping and preparing food and caring

for their feet. They were also less likely to monitor blood sugar. Neither internal

nor chance DLOC was associated with physiological outcomes of diabetes.

Internal DLOC was associated with fewer comorbidities, diabetes symptoms,

better mental health and physical functioning summary scores. Chance DLOC

was associated with more comorbidities, diabetes symptoms and lower physical

functioning.

The association of socioeconomic position and DLOC lends further

evidence to support LOC as a social, as well as a psychological phenomenon,

and as one mechanism leading to disparities in health.
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CHAPTER 1: INTRODUCTION

Diabetes is among the most prevalent and costly diseases in the United

States, both in terms of economic costs and diminished quality of life. Despite

strong evidence that diabetes can be prevented by changes in lifestyle, and that

the incidence of major complications, such as renal failure, amputation and

blindness, can be reduced by known efficacious treatment, the prevalence of

diabetes continues to rise and major complications continue to occur at high

rates. It has also been well documented through epidemiological evidence that

diabetes disproportionately affects minority populations and the poor. In the

United States, reducing disparities in health has become a national priority and

has had a substantial impact on improving access to health care for all

Americans. At the same time, escalating health care costs have forced the

issue of accountability in health care leading to increased scrutiny of health care

system performance with regard to quality of care.

Despite efforts to improve access and quality of care, there is substantial

evidence that quality of care for diabetes remains less than optimal and

disparities continue to exist with regard to intermediate and long-term outcomes

of the disease. These findings indicate the presence of mediating factors that

may result in differences in quality and outcomes of care for some diseases,

including diabetes, among populations that have access to health care.

Theoretical perspectives and empirical evidence suggest that one mediating

factor, health related LOC (LOC), might be important in understanding why some
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people with diabetes receive poorer quality of care and experience worse

outcomes of the disease than others.

The objectives of this dissertation study are to:

1. describe the association of diabetes-related LaC (DLOC) with age, gender,

race/ethnicity and socioeconomic status among patients receiving care under

managed health care systems in Hawai'i;

2. assess the utility of DLOC in explaining differences in quality of diabetes

health care; and

3. assess the utility of DLOC in explaining differences in intermediate outcomes

of diabetes.

This study will make a number of important contributions to the understanding

of chronic illness among minority populations and factors contributing to the

quality and outcomes of diabetes health care. An exhaustive search of the

medical, sociological and psychological literature revealed only a few published

studies addressing LaC among Asian populations and none could be found that

specifically studied Asian American populations with diabetes. In addition, not a

single research study was found examining LaC, either in a general sense or

with regard to health, among Pacific Islanders.

This study would also illuminate the relationship of patient characteristics as

predictors of quality of care for diabetes. While the quality of care for diabetes

has shown steady improvement over the past decade, there remains a group of

individuals with diabetes and access to health care that for unknown reasons,

continue to receive sub-optimal quality of care. The concept of quality of care is
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almost invariably measured as if it was purely the function of health care

organizations. The patient's role in health care is, however, interactional and

quality of care is likely to be affected by patient characteristics, attitudes and

behaviors. Diabetes related LOC (DLOC), specifically high internal DLOC, may

enhance the role of patients as consumers of health care, resulting in the receipt

of higher quality of care than other individuals who perceive the DLOC for their

disease as external to themselves, or as a matter of chance.

Although the quality of care for diabetes has continued to improve, clinical

outcomes for the disease have not improved at the same pace. The apparent

explanation for this phenomenon has been noncompliance of patients with

recommended treatment and lifestyle changes. This study may shed light on a

possible underlying cause of patients' inability or unwillingness to fully comply

with treatment recommendations.

Lastly, the results of published reports of the structure and correlates of

DLOC are inconsistent and inconclusive. This study will constitute the largest

study of DLOC in the United States and include a greater degree of population

diversity in terms of race/ethnicity and socioeconomic status than other

previously published studies. In addition, the wealth of data collected in the

larger study of which this DLOC component is a part, will enable more

comprehensive assessment of the relationships of DLOC with processes and

outcomes of care than other published reports.

Data for this DLOC study were collected as part of the Translating Research

Into Action (TRIAD) study, a five-year, multi-center study of patients with
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diabetes receiving care in managed care systems, funded in 1998 by the Centers

for Disease Control and Prevention (CDC) and the National Institute of Digestive

Disorders and Kidney Disease (NIDDK). The primary objective of the TRIAD

Study is to assess the importance of managed health care organizational and

systems factors in the quality of care for diabetes. Study sites include California,

Indiana, Michigan, New Jersey, Texas and Hawai'i. The Pacific Health Research

Institute is conducting the study in Hawai'i and the author is a Co-Investigator

and Project Coordinator on the study. In total, the study includes approximately

11,000 patients nationally with more than 2,500 study participants in Hawai'i. A

parallel study was also conducted by the Veterans Administration at sites

corresponding to five of the six TRIAD study sites. The TRIAD II Study, including

the Hawai'i site, has recently been funded to continue this project for an

additional five years.

This dissertation is organized in nine chapters. Following this introduction,

Chapter 2 describes the burden of diabetes nationally and in Hawai'i. Chapter 3

discusses disparities in health with regard to socioeconomic status, race/ethnicity

and culture. Chapter 4 presents an overview of theoretical and empirical

perspectives on quality of health care in general and specifically for diabetes.

Chapter 5 is a comprehensive literature review of LOC. Chapter 6 describes the

specific research questions and hypotheses of this dissertation. Research

methods are presented in Chapter 7, study results in Chapter 8 and study

conclusions and discussion comprise Chapter 9.

4



CHAPTER 2: THE BURDEN OF DIABETES

An estimated 16 million people in the United States have diabetes mellitus

and nearly 800,000 people develop the disease each year (CDC 1997).

Economic studies have found that persons with diabetes account for 15% of all

United States health care expenditures and that the total annual costs

attributable to diabetes are estimated to be $98 billion (Rubin, Altman and

Mendelson 1997; American Diabetes Association 1998). Nearly 190,000 deaths

each year are attributable to diabetes and it is the leading cause of new cases of

blindness among working-age adults, end-stage renal disease and non-traumatic

amputation (CDC 1997). People with diabetes have 2 to 4 times the risk of

people without diabetes for cardiovascular disease and are also at increased risk

for neuropathy, complications of pregnancy and dental disease (CDC 1997; The

Carter Center of Emory University 1985; Vinicor 1994; Wingard and Barrett

Conner 1995). Diabetes also has a major impact upon the quality of life

experienced by people with the disease and their ability to function at normal

levels of activity (Harris 1995).

Among a population of 1.24 million in the State of Hawai'i (United States

Census Bureau website), the number of individuals with diabetes has been

estimated to be almost 60,000 (Hawai'i Department of Health 2002). A

significant factor in the prevalence of diabetes in Hawai'i is the population

composition. National epidemiological studies have demonstrated that minority

(non-white) ethnic populations are disproportionately affected by diabetes (Carter

Center of Emory University 1985). Minority ethnic groups comprise close to 70%
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of Hawai'i's population, and a number of studies have examined diabetes

prevalence among racial and ethnic groups in Hawai'i (State of Hawai'i 1993).

Prevalence rates per 1,000 persons reported by the Hawai'i Health Survey in

2001 show the highest rates among Japanese (75.9 per 1,000) and Chinese

(54.0 per 1,000) residents (Hawai'i Department of Health 2002). Although these

rates indicate that the prevalence of diabetes is higher in other ethnic groups

than in Hawaiians/Part Hawaiians, they are based primarily on self-report survey

data and are not age adjusted. In addition, anecdotal reports suggest that

differences in socioeconomic status, access and utilization of health care could

contribute to higher measurements of prevalence rates as a result of a higher

degree of engagement with health care systems. An older study reports age

adjusted rates among populations on O'ahu for 1958-59 per 1,000 people as

21.8 for Filipinos, 20.1 for Japanese, 19.7 for Koreans, 14.6 for Chinese and 7.3

for Caucasians (Sloan 1963, in Fujimoto 1995:665). A more recent study

reported that the age adjusted prevalence diabetes among Hawaiian men was

3.0% compared to 1.4% for Caucasian men, and 3.1 % for Hawaiian women,

compared to 1.5% for Caucasian women for the time period 1980-86 (Johnson

1989, in Fujimoto 1995:675). In terms of outcomes, the mortality rate due to

diabetes among Hawaiians/Part Hawaiians is reportedly 222% (two-hundred

twenty-two percent) higher than for all United States races combined (Blaisdell

1993).

Another important factor in Hawai'i is the increased prevalence of diabetes

associated with age. The population age composition of Hawai'i residents is
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proportionately older than elsewhere in the United States, and with a 52%

increase in the number of Hawai'i residents 60 years of age and older from 1980

1990, the number of people with diabetes in Hawai'i is expected to increase

(International Center for Health Promotion and Disease Prevention Research

1994). Based on data from the Hawai'i Diabetes Data Network (HDDN), the

rates for individuals ages 44 years and under is 8.7 per 1,000 compared to 73.8

per 1,000 for individuals ages 45-64 years, 144.6 per 1,000 for individuals ages

65-74 years and 144.1 for those 75 years and older (HDDN 1997). Comparative

United States prevalence rates for these age groups are 6.8 for those ages 44

years and under, 54.1 for ages 45-64 years, 96.0 for ages 65-74 and 82.6 for

ages 75 and older (CDC 1993). Recent data from the Honolulu Heart Program

also indicate a high prevalence of diabetes among older populations in Hawai'i,

finding that 36% of elderly (70-93 year old) Japanese men have diabetes by

World Health Organization (WHO) criteria and another 32% more have impaired

glucose tolerance (Rodriguez et al. 1996).
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CHAPTER 3: DISPARITIES IN HEALTH

Disparities in health are the result of unequal distribution of particular

diseases among population groups as well as differences in access, quality of

care and outcomes of diseases among those that suffer from them. Genetic

factors, socioeconomic factors and cultural factors contribute to these disparities.

Unraveling the complex inter-relationships of socioeconomic status, race,

ethnicity and culture, and genetics poses a formidable challenge for research.

Socioeconomic Status and Health

The simple explanation for disparities in health is to attribute the

phenomenon to inequalities in health care. However, as Marmot and Wilkinson

contend, disparities in health have much deeper social roots and create problems

with which the health care system must contend (1999:3). The theoretical

causes for health disparities are sociological, psychological and biological in

nature. The most compelling argument for the social causation of health

disparities is evidence that such disparities exist throughout the entire social

hierarchy and are not confined to the poorest members of society. The Whitehall

study in particular, provided evidence of differences in rates of mortality and

serious health conditions such as coronary heart disease and stroke, even

among managerial levels of British workers (Marmot, Shipley and Rose 1984).

Although differences in health can be related to occupational hazards of the
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physical work environment, findings from the Whitehall and other studies indicate

increased health risk attributable to social environments as well.

Characteristics of the social environment can affect health in positive and

negative ways. The mechanisms of the negative affect upon health associated

lower social status are theorized to be psychological in nature. Among the most

frequently identified psychological states associated with diminished health in this

regard are stress and diminished sense of control (Brunner and Marmot

1999:17). There are numerous indirect effects of lower social status upon health

as well, such as lack of social support, transportation problems, stressful

residential environments, including limited access to parks and other areas for

physical activity, and availability of fresh fruits and vegetables.

Link and Phelan (2000) propose a "fundamental cause" explanation for

social disparities in health. Although the authors do not make reference to

Bourdieu, they suggest that, " ... those who command the most resources are best

able to avoid the risks and take advantage of the protective factors, resulting in

the emergence of an SES gradient in these factors" (2000:39). Similarly they

contend that the sense of control experienced by those at the upper levels of the

social hierarchy provides a sense of dominance and well-being, protective of

health, and inversely related to the stress associated with the lack of control

perceived by those at lower levels of the hierarchy.

From a biological standpoint, the stress associated with occupying lower

levels of the social hierarchy and the associated sense of lack of control, is

thought to lead to chronic anxiety, insecurity, low self-esteem and social isolation,
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which in turn is thought to undermine mental and physical health (Brunner and

Marmot 1999).

Socioeconomic status also affects access to health care. Even among

relatively affluent societies with sophisticated health care systems,

socioeconomic factors create barriers to obtaining adequate health care and

achieving the best possible outcomes of care. For the uninsured, seeking health

care is often postponed until symptoms are unbearable and prescribed

medicines may be unaffordable, resulting in avoidable adverse outcomes of

illness. In 1997 it was reported that an estimated 43 million Americans were

uninsured (Lohr 1997). More recent estimates from the United States 2000

Census suggest that this number is increasing. Simply having insurance

however, does not completely solve the problem. Depending on market

conditions, physicians may be unwilling to accept the lower reimbursement rates

offered by Medicaid and Medicare. Public hospitals, traditionally the haven of the

poor for health care, are closing throughout the United States at an alarming rate,

due to financial insolvency. Medicines may still be unaffordable, particularly for

the chronically ill and the elderly. In the case of diabetes, the majority of patients

take some form of medication on a daily basis for their entire lives. Out of pocket

costs for oral and injectable medications and necessary blood sugar testing

supplies may be substantial, even for those with health insurance.
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The Effects of Race, Ethnicity and Culture on Health and Health Care

The meaning of racial and ethnic groupings and the inclusion of such

categories in social research is increasingly being scrutinized and challenged. It

has been correctly observed that these distinctions are often based more on

social affiliations such as language, religion, territory and history than biological

differences (Smaje 2000:115). In many instances, the result of racism and

discriminatory practices has rendered the inclusion of race as variable as little

more than a proxy measure for socioeconomic status. This is not to suggest that

race and ethnicity have no place in social research, it does however call for a

theoretical basis for the inclusion of these variables in any particular study.

Kleinman in particular has drawn attention to the historicity and culture-

specific nature of biomedical constructs (1977, in lola 1983). As suggested by

lola, early studies of ethnic differences in illness rates identified working

conditions, living arrangements and poverty as contributing causes of differential

illness rates, but at that same time, indicted those with cultural differences for

their failure to assimilate which would theoretically enable them to rise out of

poverty (1983:232). According to Chrisman and Kleinman, people whose ethnic

identity is an important part of their daily lives will act in accordance with the

traditional beliefs and practices of their ethnic heritage (1980, in lola 1983:228).

This pertains to the characterization of physical signs and sensations as illness

as well as to the acceptability of treatment options. lola has identified two

important ways in which culture influences the conceptualization of illness

(1983:88). The first is the prevalence of the condition among the social group.
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He cites many examples in which the high prevalence of a given condition within

a particular social group results in the consideration of the condition as normal

and the absence of the condition as aberrant. Although the condition may not be

considered good, it is accepted as natural and inevitable. The perceived fatalistic

attitude towards diabetes among Native American and Pacific Islander

populations may be related to the high prevalence of diabetes among these

populations.

The second way in which culture influences the conceptualization of

illness suggested by Zola is relationship of the physical sign or symptom to the

value structure of that particular culture (1983:89). Common physical conditions

such as tiredness, menstruation and obesity mayor may not be considered

problematic within various cultural contexts. With particular relevance to

diabetes, the relationship of obesity to body image among different ethnic groups

has been has been investigated in a number of studies with findings that suggest

that obesity has more of a negative impact upon body image among Caucasians

and Asians than for other ethnic groups.

Importantly, Zola cautions against the tendency to stereotype

characteristics of various ethnic groups since many factors such as relative

acculturation, within group differences as well as individual differences can affect

the relative importance of traditional cultural values for any particular individual.

In addition, he cautions against the exploitation of cultural awareness for use as

a tool to redirect patients away from their chosen lifestyle practices towards those

that may be more consistent with other (e.g. medical) value systems.
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Emphasizing the dyadic nature of both minority culture within a larger majority

culture, and of the individual patient and the health care system, lola advocates

the importance of awareness and appreciation and cautions against the

identification of cultural differences as a mechanism for blaming the patient for

medical conditions (1983:236).

In the case of diabetes, it is clear that there are also genetic factors that

predispose certain racial/ethnic groups to having the disease. Type I diabetes,

characterized by early age of onset and thought to be an auto-immune disorder

causing the destruction of the cells that produce insulin, is most prevalent among

Caucasians. For the time period 1985-89 the prevalence of Type I diabetes was

estimated to be 20 per 100,000 population for Caucasian men, compared to 17

for non-Caucasian men, and 15 for Caucasian women, compared to 14 for non-

Caucasian women (Dokhee/1993, in LaPorte, Matsushima and Chang 1995:44).

Type II diabetes, characterized by increasing prevalence with age and resulting

in diminished insulin production and/or insulin resistance, is more prevalent

among non-whites. For 1993, the percentage of the White population with

diagnosed diabetes was 9.79 among individuals age 65, compared to 16.21 for

Blacks in the same age group (Kenny, Aubert and Geiss 1995:65). Although

lifestyle factors, particularly diet and exercise, play an important role in the

development and outcome of Type II diabetes, genetic factors have been

identified in association with this form of diabetes as well. Rates of diabetes

among Pacific Islanders and Native Americans are among the highest in the

world. As stated earlier, rates for Hawaiians are more than double those of
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Caucasians, and among some Native American tribes, the prevalence of

diabetes has been estimated to be nearly 40% (Gohdes 1995). It has been

hypothesized that among populations that were exposed to periods of famine,

the ability to store energy with maximum efficiency (the "thrifty" gene) resulted in

a survival advantage (Neel 1962 in FUjimoto 1995:676). However, this genetic

factor is also thought to contribute to excess obesity under circumstances when

food is abundant. This is particularly important today as modern American

society is being increasingly characterized as obesogenic. The interaction of

genetic and environmental factors is illustrated in a study of Samoans, finding

that the rate of diabetes among those living in urban areas was more than double

that of those living in rural areas with more traditional lifestyles with regard to

food and physical activity (Zimmet 1981, in Fujimoto 1995).

Among insured populations, important differences in health care quality,

utilization and outcomes have been identified. For example, screening rates for

cancer have been found to be lower among minority group patients (Lee 2000;

Powe 1994, 1996). Poorer prognosis, increased mortality and decreased 5-year

survival rates for several gynecological cancers have been reported for African

American women in comparison to Caucasian women (Haynes 1996). With

direct relevance for diabetes, results of the Medical Outcomes Study published in

1996 report that elderly and poor and chronically ill patients had worse physical

outcomes of care in managed care systems than in a more traditional fee-for-

service system (Ware et al. 1996). These findings suggest that there is an

interaction between patient characteristics and the characteristics of health care
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systems that can result in inequality of health care services and outcomes of

care. Recent results from the TRIAD Study did not reveal significant differences

in the processes of care that constitute measures of quality (Brown et al. 2003).

This report did, however, identify some significant differences in health outcomes

among racial/ethnic groups included in the study.

Factors associated with age and cultural differences have also been found

to be associated with sub-optimal health care and outcomes. Incomplete

knowledge about health and available health care resources can have a direct

impact on lifestyle choices and help-seeking behavior. For example, failure to

recognize early signs of disease and having inaccurate ideas about causes can

delay treatment with adverse results (Lee 2000). It has been reported that

elderly patients in particular do not seek information as a coping mechanism for

illness. Fear and distrust of the health care system by patients, especially if an

individual has had previous negative experiences, is also an obstacle to care

(Haynes 1996). Embarrassment, denial, level of acculturation and the cultural

acceptability of treatment may also act as impediments to health.

Although access to health care is a necessary condition in reducing

disparities in health, access alone is insufficient. The relationships among

socioeconomic factors, health and health care are complex, and from a practical

standpoint, much remains to be learned about the precise mechanisms by which

health and health care are affected by socioeconomic status. In addition, these

mechanisms are likely to vary and interact among population groups of different

age and cultural backgrounds and within the context of specific diseases and
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health care systems. A better understanding of the socioeconomic and cultural

barriers to health and health care is critical to the task of reducing disparities,

both in terms of public policy and in order to tailor interventions to improve health

outcomes for a particular population or condition.

16



CHAPTER 4: QUALITY OF CARE

Clinical quality of care can be thought of as one aspect of the

organizational performance of health care systems. Ironically, the prominence of

health care quality as a public issue today is directly attributable to efforts to

contain the alarming escalation of health care costs over the past two or three

decades. While it was generally agreed upon that the escalation of health care

spending could not continue unchecked, neither the American public nor health

care providers were willing to compromise what they perceived to be the best

health care in the world in order to cut costs. Efforts to achieve the highest value

in health care services, or the balance between highest quality and lowest cost,

have driven health care reform since the 1970's.

These efforts have forced the definition and objective measurement of

clinical quality as an indicator of organizational performance and the performance

of individual health care providers. The advent of "managed" care represents a

step in the evolutionary process of the organization of health care delivery

designed to meet the dual objectives of maximizing quality and minimizing cost.

Although initially regarded with much fear and speculation that managed

care was sacrificing both quantity and quality of care in the interest of reducing

costs, or "stinting", there is no evidence that the overall performance of managed

care organizations is substantially better or worse than other organizational forms

(Miller and Luft 1997; Greenfield et al. 1995). In fact, all health care delivery

today is managed to some degree, and there is as much organizational diversity
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among managed care organizations as there is between it and other

organizational forms.

Quality of Care as a Measure of Organizational Effectiveness

The imperative to be accountable and competitive in the health care

marketplace has required that the continuous, comprehensive and systematic

measurement of quality of care be a central function for all health care

organizations. Measures, or indicators, of clinical care quality are generally

condition or disease specific, and fall into two general categories, process

measures and outcomes measures. Theoretically the selected process

measures are directly related to outcomes, although temporally they may be

quite far apart. For example, annual eye exams to check for early signs of

retinopathy are a process measure for diabetes. However, it may take many

years before this condition develops.

Because these quality indicators are disease specific, clinical experts in

conjunction with disease specific organizations/entities develop most quality

measures. In the case of diabetes, clinical quality indicators, or standards of

care, have been produced by the American Diabetes Association and are

updated on a regular basis (1998a). Disease specific indicators have been

compiled for the most common conditions affecting various age groups and are

utilized in the single, most widely used quality measures for managed care

organizations, the Health Employer Data Information System (HEDIS) measures

(McGlynn 1996; Olden and Mims 2002). Developed by the National Committee
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on Quality Assurance (NCQA), these measures were designed primarily to

enable employers to compare the performance of managed care plans, and with

cost considerations, choose plans to offer to employees.

The organizational importance of quality measurement is evidenced by the

fact that HEDIS measures are also used as the basis for the accreditation of

managed care organizations by the NCQA. The majority of published studies

examining quality of care among health care organizations, for various conditions

and for various patient groups, use HEDIS measures as quality indicators. An

important result of the development of these measures and their use in

accreditation, is that it forced managed care organizations to collect information

about quality in order to be competitive. Prior to this, differences in the amount

and types of data collected by health care organizations made the standardized

comparison of organizational performance difficult, if not impossible.

Another set of widely used measures is the Consumer Assessment of

Health Plans (CAHPS) measures (Agency for Health Care Policy and Research

1999). These measures are primarily focused on customer service issues such

as the ability to get an appointment as soon as desired, being treated with

respect, etc., rather than on the assessment of clinical care. The CAHPS

measures do include items measuring satisfaction with some aspects of the

clinical encounter as well, e.g. perceiving that the doctor listened to the patient

and spent enough time with them. Although these measures do address some

important aspects of quality of care, they are actually more indicative of
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organizational performance with regard to customer service, rather than

measures of clinical care quality.

With regard to diabetes, there have been substantial efforts to develop

standardized and clinically valid measures of quality of care. The Diabetes

Quality Improvement Project (DQIP) involved the collaboration of Centers for

Medicare and Medicaid Services, the National Committee for Quality Assurance

(NCQA) and the American Diabetes Association in the development of a set of

comprehensive performance measures for diabetes (Saadine et al. 2002,

Fleming et al. 2001). These DQIP measures were then incorporated into HEDIS,

the American Diabetes Association Provider Recognition Program, the American

Medical Association Diabetes Measures Group, and the VA performance

monitoring program (Kerr et al. 2004).

The development of standardized outcomes measures actually preceded

the development of HEDIS and CAHPS measures. The Short Form 36 (Stewart,

Hays and Ware 1988) and later shorter versions, provided a series of valid and

reliable measures across several domains of quality of life, including physical

functioning, general health, emotional well being, role functioning and other

areas. These outcome measures are the most widely used generic instruments

in published studies of health care quality and organizational performance.

While the measurement of clinical quality as an indicator of organizational

performance has undoubtedly led to improvements in both the quality and costs

of care, some troubling issues still remain. In many instances, performance in

the area of processes of care has not been found to be consistently related to
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clinical outcomes, particularly for diabetes (Brook et al. 1990; Renders et al.

2001; Petitti et al. 2000; Norris, Engelgau and Narayan 2001). Although most

measures of quality are based on clinical evidence, they also serve the purposes

of accountability and as a basis of comparison "shopping" by purchasers.

Process measures generally fail to capture other important clinical information

that is relevant to outcomes. For example, knowing that blood pressure is

monitored and the proportion of patients with controlled blood pressure is

important. However, knowing the proportion of patients that were appropriately

treated with medication may be more relevant to clinical outcomes.

With rare exceptions, the concept of health care quality is measured as if it

was a "pure" function of organizational performance, not unlike the quality of a

bolt produced by a steel plant. The intrinsically interactional process of health

care, particularly the influence that individual patients may have on the quality of

care they receive, is generally disregarded in quality measurement, especially

with regard to process measures of quality. Although some gross adjustments

are made in measurement in terms of age and gender, patients are generally

treated as identical and passive objects upon which the health care system acts.

This phenomenon has been recognized by organizational theorists, as Scott

(1992) suggests, outcomes are never pure indicators of organizational

performance "... since they reflect not only the care and accuracy with which work

activities are carried out but also the current state of the technology and the

characteristics of the organization's input and output environments" (1992:353).

Scott identifies this issue of the relationship between organizational performance

21



and outcomes as particularly characteristic of health care and cites Mann and

Yett (1968) who suggest that it makes no more sense to consider health as an

output of health care organizations than to consider beauty as an output of

beauty salons (1992:353).

It seems obvious that a young, highly educated, assertive urban resident

may make demands upon health care providers that other patients might not, for

example, an elderly Asian patient in a rural area, and as a result, experience

differences in the care they receive. Differences in care may also result from

more passive patient behaviors, such as not filling prescriptions, not going to the

lab for additional tests, or not keeping appointments. Clearly, patient

characteristics, life circumstances and behaviors may playa role in determining

the quality of the health care they receive and the health that they experience.

Patient perceived LOC is one factor that may affect how patients view their role

in health and health care and in turn, affect the quality of care they receive.

Quality of Care for Diabetes

Optimal care and outcomes for diabetes relies upon vigilant self-care by

patients in regulating their levels of blood sugar through compliance with

medication regimes, self-monitoring of blood sugar, proper diet and exercise.

Optimal care also relies upon proper medical treatment to monitor carefully the

disease and to detect, treat and minimize the progression of complications.

While health care providers can educate, encourage and support patients' ability

to manage their own diabetes, their ability to influence the behavior of patients is
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limited. Health care providers do have somewhat greater control, however, over

the quality of medical care received by patients. Consequently, disease

management programs typically include interventions directed towards patients,

but focus primarily on improving the quality of care provided to patients.

Effective medical treatment of diabetes has been well-established.

Improving glycemic control (levels of blood sugar) has been demonstrated to

reduce the risk of microvascular complications by 30% for non-insulin dependent

diabetics (85% of diabetics) and 70% for insulin dependent diabetics (The

Diabetes Control and Complications Trial Research Group 1993; The UK

Prospective Diabetes Study Group 1998a). Improved blood pressure control can

reduce diabetes-related complications by 24% and total mortality by one-third

(The UK Prospective Diabetes Study Group 1998a). Lipid (cholesterol)

management can reduce coronary events by 55% and total mortality by 43%

(Pyorala et al. 1997). Early detection and treatment of retinopathy can reduce

the risk of severe vision loss by 60-70% (Early Treatment of Diabetic Retinopathy

Study Research Group 1991). From an economic perspective, several diabetes

interventions have been demonstrated to be cost effective, including glycemic

control (The Diabetes Control and Complications Trial Research Group 1996),

blood pressure control (The UK Prospective Diabetes Study Group 1998), lipid

management (Schwartz et al. 1997) and early detection and treatment of

retinopathy and nephropathy (Javitt et al. 1994; Kiberd and Jindal 1995; Siegel et

al. 1992). Diabetes education has also been demonstrated to be cost effective,
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potentially improving self-care behavior, metabolic control, and patient

knowledge (Brown 1990).

The results of clinical trials and the consensus of clinical experts in

diabetes have provided evidence to support standardized guidelines for the

optimal medical treatment of patients with diabetes. The American Diabetes

Association, a number of states, including Hawai'i, and various other diabetes

related organizations, have developed specific guidelines for the care of diabetes

(American Diabetes Association 1998; Hawai'i State Department of Health 1998).

Features common to all of these guidelines include at least one of each of the

following on an annual basis: outpatient visit; hemoglobin A1c (HbA1C)

laboratory test (this is a measure of glycemic control); eye exam; lipid level

(laboratory test for cholesterol levels, related to cardiovascular risk); urinalysis (to

assess kidney function); and foot exam (to check for peripheral nerve damage

via sensitivity test and any resulting injuries or infections that may be slow to heal

as a result of vascular damage).

Despite known effective treatments and widely agreed upon standards of

quality of care for diabetes, there is substantial evidence that many patients do

not receive optimal care. Studies have shown that up to 60% of diabetic patients

do not receive annual HbA1c testing, up to 75% have no documented foot exam,

more than half are not referred for an annual eye exam, and less than half

receive annual lipid and urinalysis testing (Beckels et al. 1998; Brechner et al.

1993; CDC 1997a Engelgau et al. 1998; Hiss 1996; Jacques et al. 1991; Kenny

et al. 1993; Marshall et al. 1996; Peters et al. 1996; Simon et al. 1999; Weiner et
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al. 1995). Recent data from the HDDN indicate that the quality of diabetes care in

Hawai'i, as elsewhere in the United States, falls considerably below optimal

standards of care in terms of annual eye exams, HbA1c testing, lipid level testing

and urinalysis (HDDN 1999). In fact, Wagner et al. (2001) report that fewer than

half of United States patients with hypertension, depression, diabetes, and

asthma are receiving appropriate treatment.

The previous chapters have outlined the import issues with regard to

quality of care for diabetes. The next chapter describes the concept of LOC

(LOC) and illuminates the role of LOC in health, health care and specifically

within the context of diabetes.
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Chapter 5: Locus of Control

Concepts and Definitions

LOC is a psychological concept, defined in a simple sense by Lefcourt

(1982:33) as " ...a generalized expectancy for internal as opposed to external

control of reinforcements". Initial interest in the concept stemmed from its

potential to shed light on the mechanisms that cause and perpetuate social

inequality, and more recently for its role in explaining differences in health

behaviors and outcomes. Julian Rotter (1966) introduced the concept of LOC

within the larger psychological framework of social learning theory. Although life

for everyone is comprised of autonomous actions as well as circumstances and

events which an individual has no control over, LOC refers to the perception of

an individual of the degree to which his life is controlled by himself or by forces

outside of himself. Whereas prior social learning theory emphasized motives in

predicting behavior, Rotter's unique contribution was the additional consideration

of expectancy of reinforcement in the understanding of behavior (Lefcourt

1982:33). At the heart of this idea is the causal attribution of outcomes by

individuals to their own actions. According to this formulation of social learning

theory, behavioral reproduction relies not only upon learning the connection

between cause and effect or action and reward, but also that the effect is

contingent upon, or under the personal control of, the individual's actions.

LOC was initially conceptualized as unidimensional, with individuals

having a central tendency to perceive control over life trajectory as either internal

or external. Some of the characteristics that have been associated with an
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internal LOC orientation include autonomy, goal orientation, seeking and utilizing

information and opportunities, self-efficacy, future orientation, persistence despite

failure, and the attribution of success to one's own efforts. Some of the

characteristics that have been associated with external LOC orientation include

fatalism, conformity, submission to authority, acceptance of dependence on

others, dogmatism, believing in fate, luck and chance and others as important

determinants of life events, present oriented, ceasing efforts in the face of failure

or avoiding failure, and uncertainty about causes of success.

Subsequent thinking and research have refined the concept as

mUltidimensional, moving away from the notion that individuals could be

classified as internal or external, but instead recognizing that LOC may be a

general tendency of individuals but could vary in terms of different aspects of

individual's life. For example, an individual may feel a strong sense of internal

control over occupational success but acknowledge a greater role for chance and

luck in their personal relationships. In addition, perceived LOC can shift over the

life course in response to experiences and events. Major unanticipated positive

and negative events such as winning the 10Uery, triumph over adversity, the loss

of a job or being diagnosed with a terminal condition can substantially alter one's

perception of sense of control over life. It is important to acknowledge that

Rotter was interested in the application of this concept within the realm of clinical

psychotherapy. The ability to intentionally modify an individual's perception of

control is critical to the success of psychotherapy and is relevant in many other

fields as well, including education, rehabilitation of criminals, and health care.
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Although LOC is conceptualized as an individual psychological

characteristic, the historical context in which it emerged and the early research

applications of this concept provide evidence of the utility of the concept in the

understanding of social phenomena. Using some of Lefcourt's (1982) examples,

the aftermath of the Nuremberg trials left the world shocked by the apparently

total relinquishment of morality and human compassion by the Nazis in their

treatment of Jews and other designated undesirables during World War II.

Publicized events that took place during the Vietnam War raised similar issues.

The central focus of the Calley trial was whether the soldiers responsible for the

destruction of a Vietnamese village were acting as individuals or purely under the

direction of superior officers and/or sanctioned wartime policies. While it was

difficult enough to conceive of reasoning human beings committing such

atrocities in the context of war, the experiments of Stanley Milgram (1963) made

it abundantly clear how readily "average" people would abandon their own

personal values and morality in the face of authority and participate in harmful

behavior toward others.

Measurement of LOC

According to Rotter's original work in the area of social learning theory,

expectations for internal and external control of reinforcement of behavior are

learned through social interaction and experience and represented opposite ends

of a single continuum. This broad psychological conceptualization of LOC

corresponds to the sociological concepts of agency and structure as external
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LOC was originally conceived of as control by social systems. In 1973,

Levenson contended that external LOC was multidimensional, distinguishing

between beliefs in external control by social structure or powerful others, and

beliefs in chance or luck as playing an important role in one's life trajectory.

Similarly, it was increasingly recognized that individuals could not be simply

categorized in terms of LOC beliefs and were likely to have different control

expectancies for different areas of their lives.

Many psychologists during this time acknowledged a general tendency to

view success and failure in different ways, with success attributed to internal

control and failure more subject to external forces, was acknowledged by many

psychologists during this time period. As the complexity of LOC perceptions was

increasingly recognized, psychologists advocated the development of more

specific measures to address critical aspects of particular areas of life

experience. The psychometric properties of many LOC instruments were

extensively analyzed, prompting Lefcourt to caution that the appeal of the

analytic process can overshadow the more compelling pursuit of seeking the

ramifications of control (1982:187).

Although initial interest in LOC was primarily focused on the contribution

the concept could make in understanding social stratification, the largest area of

research application of the concept has been in the area of health. Wallston and

colleagues are primarily credited with the development of LOC instruments for

application in health research (Wallston et al. 1976, 1981). Beginning with a

unidimensional framework similar to Rotter's, Wallston et al. initially developed
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the Health LaC (HLC) scale (1976). In collaboration with others, Wallston et al.

subsequently developed a multidimensional instrument to measure health related

LaC, the MHLC (Wallston, Wallston and DeVellis 1978), utilizing a three

dimensional approach incorporating the distinctions in external LaC domains

proposed earlier by Levenson. The MHLC was essentially a generic measure of

health LaC and did not distinguish between chronic and acute illness.

Recognizing the difficulties experienced by individuals with chronic illness in

interpreting some of the items, e.g., "If I do the right things, I can stay healthy",

Wallston et al. (1994) developed Form C of the MHLOC which could be easily

modified for use with specific medical conditions, while retaining essentially the

same items and wording of the MHLC. Factor analysis of results of this new

instrument resulted in the reduction of items from 24 to 18, and a four factor

subscale structure, with the distinction within external control ( "Powerful Others")

between medical professionals and others (e.g. family and friends).

Prior to the publication of Form C of the MHLC, other investigators also

modified the original MHLC for use with specific medical conditions such as

diabetes, cancer and heart disease (Wallston, Stein and Smith 1994:536).

Among these was a diabetes specific instrument developed by Ferraro et al.

(1987). After testing, this instrument contained 18 items and three subscales

were identified (Internal, Chance and Powerful Others). This instrument was

reported to be internally consistent, reliable and to demonstrate content, criterion

and construct validity (1987:769). A potential limitation of this instrument

acknowledged by the authors was that its predictive ability of actual control
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behaviors by people with diabetes was not measured. In addition, the instrument

was constructed at a 10th grade reading level, which made it inappropriate for

use with some populations. Drawing on the work of attributional style theorists

and LOC research, Bradley et al. (1990) used scenarios to investigate

perceptions of control for positive and negative outcomes among people with

tablet treated diabetes. Through factor analysis, the authors identified three

perceived control scales (Personal, Medical and Situational). They assessed the

correlations between scores on these scales and metabolic control, weight,

depression, anxiety, well-being and treatment satisfaction. The authors conclude

that personal control (but not medical control) was associated with better glucose

control, psychological well-being and satisfaction with treatment.

Peyrot and Rubin (1994) developed a diabetes specific LOC instrument,

similar to Ferraro's, except they intentionally designed it for appropriate use with

older children, adolescents and adults. The final instrument (DLOC) consisted of

six items in each of three DLOC domains (internal, powerful other and chance)

and was used with a sample of 164 patients with diabetes. The authors

acknowledge their interest in the paradoxical finding of an association of

internality and negative diabetes outcomes reported in some studies. Based on

their factor analysis, they found the structure of DLOC to be more complex than

the original three factor conceptualization (1994:996). They not only identified

the same dual externality attribution theorized by Wallston et aI., but also

identified two dimensions of internal DLOC - autonomy and self-blame.

Correlations of diabetes DLOC scales and glycemic control, aspects of self-
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management, diabetes specific competence and emotional well being were

assessed. The authors concluded that the five factor structure of this instrument

had better explanatory power in terms of health outcomes than earlier three and

four factor models (1994:994). This instrument was subsequently used in a

study of approximately 300 low-literacy, economically deprived African

Americans with Type 2 diabetes (Hayes et al. 2000). The instrument was

administered orally and response categories were slightly re-worded (e.g. "very

much agree" instead of "strongly agree"). The authors report that the structure

and correlates of the DLOC were more similar than different in their study

population in comparison to the largely Caucasian, more highly educated

population studied by Peyrot and Rubin (Hayes et al. 2000: 121). A significant

negative relationship was also found between belief in chance and glycemic

control.

Socioeconomic Position and LOe

Perhaps most salient to contemporary issues during the 1960's, at the

time that interest in LaC was growing, was the increased recognition of social

and racial inequality. LaC was thought to offer some insights about the formation

and reproduction of social class. It was theorized that racial and ethnic

minorities, and those of lower socioeconomic status, did not relate their social

situation to their own actions in the same way that white, upper class individuals

did. Interpreted alternately as the desire by those in upper classes to claim

responsibility for their success and the desire by those in lower classes to
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absolve themselves of failure, numerous studies focused racial and class

differences in internal and external LOC during this time period. A study by

Battle and Rotter (1963) found that lower class black children displayed more

frequent scores indicating externality than either middle class black children or

lower class white children. The Coleman report (1966) found that a child's belief

that academic outcomes were determinable by his own efforts was the best

predictor of achievement in school. Stephen and Delys (1973) provided further

evidence of the gradient in the relationship between socioeconomic status finding

that among lower class children, those from homes below the poverty line were

more external than those above the poverty line. Lefcourt summarizes this early

research by stating, "...members of the lower socioeconomic class never exceed

the more fortunate middle and upper class persons in statements of internality"

(1982:29).

The theoretical explanation for these findings was that environmental

deprivation and social denigration encountered by the poor and disenfranchised

minorities result in a sense of fatalism and futility. Furthermore, it was theorized,

that individuals in this situation cannot reasonably be expected to blame

themselves for their life circumstances. An external LOC orientation, therefore, is

hypothesized as a coping mechanism. This external orientation theoretically

affects subsequent achievement and attenuates potential to break out of lower

socioeconomic position. For example, Lefcourt (1982:82) reports that " ...slum

dwelling blacks that find the schools to be remote, repressive, middle-class

institutions, usually score at least one standard deviation below white averages
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on tests of intelligence and achievement." According to Lefcourt, the conclusion

of many of these studies was that helplessness and a perceived inability to affect

one's fate was a natural response to socioeconomic deprivation and denigration

(1982:25). Implicit in this theoretical approach is that internality is contingent

upon success.

Sociological theory and more recent research support the linkage of

socioeconomic position and perceived LOC. LOC appears to be both a product

of social stratification and a mechanism in its reproduction. An internal LOC

orientation was found in many early studies to be an important factor in academic

achievement and differences among students from varying economic and racial

backgrounds were apparent, even among grade school children. While there are

a few exceptions, educational achievement is an essential component of the

social capital described by Bourdieu (Joppke 1986) and is requirement for the

occupation of middle and upper tiers of the social structure. The presence of this

characteristic in childhood among the poor and disenfranchised minorities

particularly reduces the likelihood of later success. While individuals may retain

a sense of agency, as did the working class British boys studied by Willis (1977),

it is with the conscious or unconscious resignation to the hopelessness of

attaining a higher social and economic position. The attribution of low

socioeconomic position to circumstances beyond one's control may be a realistic

and understandable coping mechanism, particularly for children, but at the same

time it may diminish the perceived possibility for achievement.
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Support for the theoretical proposition that LOC attribution is a coping

mechanism associated with social class is provided by a 1981 study by Husaini

and Neff. The study focused on the relationship between life events, social

class, LOC and depression. The authors found that the total number of reported

life events, as well as the total number of undesirable, unexpected, or

unpreventable events, was actually higher for middle and upper class individuals,

and that LOC (internality) was positively associated with social class. Depressive

symptomatology was not found to be simply a function of life events, however,

leading the authors to conclude that LOC, as a coping style, influenced the

degree of psychological impairment resulting from life events. Lefkowitz, Tesiny

and Gordon (1980) similarly found that externality was associated with

depression among children and that the joint effects of low family income and

externality produced the highest depressions scores. Landau (1995) in a study

of Israeli widows, did not find this interaction effect and concluded that both LOC

and socioeconomic status were independently related to depression and life

satisfaction, and that LOC reflects more than socioeconomic resources.

Age, Gender and LOe

Lefcourt (1982) suggests that perceived competency may increase with

maturity and that perceived contingency (the relative attribution of control over

outcomes to self) may decline with maturity. Frazier (2002) describes internal

LOC as a dynamic personality disposition enabling older adults to manage the

challenges of aging. While many studies have focused on LOC at a given point
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in time among particular age groups (e.g. elderly, adolescents), few studies have

compared LOC across age groups or studied changes in LOC within a given

population longitudinally. Blanchard and Fields (1988) suggest that age

moderates the relationship between LOC and coping styles, finding that an

internal LOC orientation among a younger population was associated with coping

styles of escape/avoidance, hostile reactions and self-blame, whereas internal

LOC was negatively associated with these particular coping styles among an

older population. An interesting study by Rhee and Gatz (1993) revealed that

self-ratings of internality were higher among older individuals than college

students. However, college students rated older people as being more external

than older people rated themselves, and conversely, older people rated college

students as being more internal than self-ratings by college students. Molinari

and Niederehe (1985) found that older people tended to be more external

(chance orientation) and that higher self-ratings of internality and lower self

ratings of powerful others (external) LOC were associated with lowered rates of

depression among the elderly but not among younger populations.

In general, women are thought to have a greater powerful other (external)

LOC orientation than men. Results of an early study on school achievement

reported by Lefcourt suggest that self-attribution was important for achievement

among boys but that only the personal value placed upon intellectual attainment

was related to achievement among girls (1982:85). Sadowski et al. (1983) report

that for men and women, a higher internal LOC was associated with higher self

esteem and ego strength. In a more recent study, Kuther (1998) identified
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differences between men and women in terms of gender role orientation but no

mean differences among men and women. With regard to health, Furnam and

Kirkcaldy (1997) report that men relied more on provider control for their health

than women, and that women were more diet conscious and had greater beliefs

in the role of psychological factors in the etiology of illness. Hale (1985) reported

an association of LOC orientation and psychopathology among older females but

not among males. Finally, an Australian study about weight reported that men

tended to avoid self attribution for excess weight but claimed success for being

trim, whereas results for women revealed an opposite pattern (Scott 1997).

Race, Ethnicity and Culture and LOC

As described previously, much of the research that has been done in the

area of LOC, particularly in the early years, has been focused on social

inequality. For this reason, it is very difficult to isolate the effects of race,

ethnicity and culture of published reports, from the broader social context in

which they were conducted. In a social commentary of 1944, Arnold Rose

describes the sense of futility of African Americans, "Thus both the lack of a

strong cultural tradition and the caste-fostered trait of cynical bitterness combine

to make the Negro less inhibited in a way which may be dangerous to his fellows.

They also make him more lazy, less punctual, less careful, and generally less

efficient as a functional member of society." (Rose 1944:302 in Lefcourt

1982:84). While this description is dated, it clearly illustrates the confusion of

class and culture, and the ease with which the effects of social structure can be
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ascribed to cultural characteristics (or the lack culture!) of a given group. These

same derogatory adjectives have since been used to describe other

disenfranchised minority groups. It may be that the persistent finding that

minority groups tend to be more external LOC orientation and more fatalistic in

general, has very little to do with culture and is primarily an effect of

socioeconomic position. In addition to social position, evidence that age and

gender are differentially associated with LOC necessitates consideration in the

assessment of culture and LOC. Cultural sensitivity and appropriateness in the

conduct of research can also affect findings and need to be considered. For

example, in a study of racial differences in the preference for immediate versus

delayed gratification (thought to be important in achievement), Strickland (1972)

found that the race of the experimenter was more important than LOC orientation

in predicting the selection of delayed versus immediate rewards among black

children. Similarly, many studies of cultural differences in LOC are based upon

populations of immigrants and may reflect the experience of immigration as well

as true cultural differences.

There is some evidence that ethnicity and culture may have an

independent effect upon LOC orientation. Among the earliest studies was Boor's

(1976) international study of suicide. Based on the postulated relationship of

external LOC and depression, Boor found that among ten countries, those with

the highest internal LOC scores (New Zealand and Israel) had the lowest suicide

rates and those with the highest external LOC scores (Japan and Sweden) had

the highest suicide rates (in Lefcourt 1982:119). The finding that suicides, and
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higher external LOC scores, more frequently occurred in Sweden and Japan than

in Australia, New Zealand and the United States was attributed to cultural

differences in paternalism and the importance of autonomy versus fitting in (Boor

1974, in Lefcourt 1982).

In a study of nine Western European countries, Jensen (1990) found that

country of residence was more predictive of LOC than age, gender or social

class. Bachiocco, Credico and Tiengo (2002) in an Italian study of pain LOC

orientation reported a significant effect of ethnocultural area and education on

internality. Westbrook (1984) compared beliefs about personal responsibility for

health in Sweden and Australia, finding that Swedes had significantly stronger

beliefs about personal responsibility. Studying the relationship between

collectivism and individualism as cultural manifestations, Santiago and Tarantino

(2002) found that contrary to their expectations, the Puerto Rican sample scored

lower in external LOC than did the United States sample. In a study of health

LOC in Florida, Smiley et al. (2000) found that differences among Hispanic and

non-Hispanic women remained after controlling for age and education; however,

these differences decreased with acculturation.

Several recent studies comparing African Americans and Caucasians

provide insights that contrast those of earlier reports. Tashakkori and Thompson

(1991), found that Black adolescents rated themselves more positively than

Whites in self-esteem and specific self beliefs (e.g. social attractiveness) and had

slightly greater expectations about future academic success, although they

perceived greater external control pertaining to personal efficacy. Tabb (1990)
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failed to find any significant difference in LOC between black and white elderly

individuals.

Asian populations have been studied in cultural contrast to Western

populations, and the American cultural value of individualism in particular, as

they are thought to be more collectivist in nature, and consequently more

external in LOC. Wrightson and Wardle (1997) studied LOC among Caucasian,

South Asian and Afro-Caribbean mothers. Not only were the health-related

scores of South Asian women higher than the other two groups for external LOC

(chance and powerful others) as might be expected, they were also higher for

internal LOC. These differences remained after controlling for health status and

occupation.

A number of studies have focused on LOC among populations in Hong

Kong. Hamid and Chan (1998) report that LOC was related to psychological and

occupational distress among Chinese professionals, although women scored

higher on externality and reported more physical symptoms. Siu et al. (2001)

also studied managerial stress in Hong Kong and found that age was positively

related to well-being, with older managers reporting fewer sources of stress,

better coping and a more internal LOC. Holroyd, Molassiotis and Taylor-Pilliae

(2001) studied Filipino domestic workers in Hong Kong and reported that

although the level of health related behaviors was generally high, two-thirds of

the subjects saw reinforcement for health behaviors as either a matter of chance

or being influenced by powerful others.
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Liu et al. (2000) studied adolescents in mainland China finding that

behavioral problems were related to high external LOC, life events and high

stress. Sun and Stewart (2000) studied psychological adjustment to cancer in

China and reported that even in a collective culture where supernatural beliefs

are widespread, internal LOC related positively and "chance" beliefs related

negatively to psychological adjustment to cancer.

Few studies could be found that examined LOC among Japanese

populations. Tsukamoto (1999) reported an association between health LOC

and anxiety and depression among cancer patients. Horie (1991) addressed a

methodological issue with regard to health LOC and Japanese populations in

Japan, finding a somewhat different subscale structure that includes the

supernatural as part of external LOC, and developed a Japanese LOC scale.

As with Horie's (1991) identification of the supernatural as an important

domain of external LOC among Japanese populations, other cultural differences

in domain attribution within the broader context of external LOC have also been

identified. The importance of religious faith and belief in the role of God in

controlling health outcomes, particularly among African Americans, has been

increasingly recognized (Wallston et al. 1999, Welton et al. 1996, Bekhuis et al.

1995, Holt et al. 2003, Swinney 2002).

Some researchers have also suggested that national health policy can

influence perceived health LOC, again emphasizing the importance of

environmental context in understanding national and cultural differences in LOC.

Stein, Smith and Wallston (1984) suggest that availability, cost and status of
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health care professionals can affect health care utilization and LOC beliefs. They

specifically point to a de-emphasis on self-reliance for health in the United

States, leading to increased health care utilization, despite a culture that tends to

value individuality and self-reliance in general. Westbrook, Nordholm and Mcgee

(1984) studied the reactions of health care providers in Sweden and Australia to

the same series of patient case histories and transcribed interviews. They found

that Swedes had stronger beliefs regarding personal responsibility for health and

that Australians were more likely to perceive the patients as dependent,

depressed and poorly adjusted.

Despite an exhaustive literature search, with the exception of a few

studies that included Australian and New Zealand populations, no published

reports could be found that specifically focused on or included Pacific Islander

populations.

With out a doubt there are differences in LOC orientation associated with

cultural difference and socioeconomic strata and it may be difficult to distinguish

these relationships for a particular group or individual. However, whether

differences in perceived LOC are truly cultural or more the result of

socioeconomic factors associated with particular racial and ethnic groups,

theoretical arguments and empirical evidence suggest that LOC beliefs of

parents are reproduced in children. Lefcourt, in his review of the psychological

literature, suggests that both a nurturing and approving environment, as well as

the opportunity for active interaction with social and physical environment (i.e. not

overly protective, the "push" from the nest), are critical to the formation of an
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internal LOC (1982:139). Cousins, Powell and Olvera-Ezzell (1993) studied

Mexican-American mothers' interactions with their children and found that

mothers with more external health LOC beliefs were less likely to use

socialization techniques associated with internalization. Interestingly, the authors

report that acculturation was negatively related to internalization techniques, with

less traditional mothers using more directive strategies. Familial stability, which

may be related to culture as well as socioeconomic position, is also suggested to

be important as Lefcourt (1982:138) reports that major trauma during childhood,

such as the break up of the family, has been found to be associated with the

development of an external LOC orientation.

Health and LOC

As described previously, sense of control, and the lack thereof, has been

identified as a potentially important factor in health status and as a contributor to

health disparities. LOC, or the attribution of control, to oneself (internal), to

others (external) or to chance, or fate has been extensively studied in the

psychology and sociology literature. This theoretical framework has been

extended and applied to general health, health behaviors and specific medical

conditions.

LOC is a particularly important concept with regard to chronic conditions

such as low back pain, asthma, diabetes and other long term debilitating

illnesses, which require patients to cope with and manage symptoms on a

frequent, if not daily basis, and for a long period of time. Receiving the diagnosis
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of a chronic health condition can be considered, to use Lefcourt's (1982)

terminology, a "massive dose of fate". To the extent that health status and

outcomes are dependent upon patient actions, in addition to the actions of health

care providers, LOC may play an important contributing role in explaining health

disparities among individuals and patient groups. Furthermore, patient LOC

beliefs may playa mediating role in the relationships of patients and health care

providers, resulting in differential processes and outcomes of care.

Health-related fatalism, or the sense that neither the patient himself nor

important others, including health care providers, has any control over one's

health status or outcomes, is an extreme dimension of LOC. Fatalism is

particularly relevant to chronic conditions due to the duration of the disease, the

coping mechanisms used to live with the condition and the importance of active

patient participation in care. There is some evidence that fatalism is culturally

related. Fatalism has been specifically been demonstrated to be an important

barrier to positive health outcomes for cancer among African Americans (Philips

1999; Hoffman-Goetz 1999; Haynes 1996; Powe 1996) Hispanic populations

(Laws and Mayo 1998; Chavez et al. 1997; Carpenter and Colwell 1995) Native

Americans (Kaur 1996) and Korean Americans (Lee 2000). Fatalism with regard

to diabetes has been shown to be an important factor in the treatment of diabetes

among Hispanic populations particularly (Quatromoni et al. 1994; Schwab, Meyer

and Merrell 1994), and among non-western populations in general (Larsen

2000).
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A critical issue with LOC theory is the degree to which LOC orientation is

associated with actual behavior. Health LOC has been studied as a factor in

health related behaviors, such as exercise, dietary patterns and smoking among

various patient groups (gender, age, sociodemographic and racial/ethnic) and for

a variety of medical conditions and diseases. In a general sense, internal LOC

has been associated with seeking information or knowledge, and in order to

utilize it to meet individual objectives (Lefcourt 1982:61). An early study by

Seeman and Evans (1962) found that among patients with tuberculosis, those

with an internal LOC had more knowledge about their condition than those with

an external LOC. Aruffo et al. (1993) found the same result regarding AIDS

knowledge among a community health center population. Among the most

important studies of LOC and health behavior is the 2001 study by Steptoe and

Wardle that included a large sample of young adults from 18 countries. Analysis

of the results for 10 health related behaviors (e.g. exercise, smoking, healthy

diet, alcohol consumption and seatbelt use) revealed that the odds of engaging in

healthy behavior were more than 40% greater for five health behaviors among

individuals with the highest internal LOC orientation. High chance LOC scores

were associated with a more than 20% reduction in the likelihood of six healthy

behaviors. Importantly, health value, thought by some investigators to mediate

the relationship of LOC and health behaviors, did not change the observed

relationships.

With regard to exercise, Norman et al. (1997) found a weak but significant

correlation of LOC dimensions with exercise in a sample of 13,000 adults, and
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again, did not find evidence in support of the moderating effect of health value.

Gregg et al. (1996) report that controlling for age and body mass index, an

internal LOC was significantly associated with a higher level of physical activity

among Pima Indian men and women without diabetes, but not among those with

diabetes.

Although there have been many studies regarding LOC and smoking

behavior, the results of these studies are mixed and contradictory. In a sample

of over 11,000, Bennett et al. (1997) found that smokers had higher scores in all

three domains of LOC (internal, chance and powerful others) in comparison to

those who had never smoked. Among adolescents, Booth-Butterfield, Anderson

and Booth-Butterfield (2000) report that tobacco users scored higher on chance

and lower on internality than non-tobacco users. Burgess and Hamblett (1994)

and Molloy et al. (1997) found no significant differences in LOC among smokers,

non-smokers and ex-smokers.

With regard to health care, Nagata (1998,1999) found that both nurse

practitioners and medical students underestimated patients' self reported internal

LOC.

Diabetes and LOe

There is perhaps no illness or condition in which control issues are more

important than diabetes. The importance of taking daily medication as

prescribed, maintaining a proper diet, regular exercise, and self-monitoring of

blood glucose in achieving positive outcomes and avoiding serious complications
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has been clearly established. While adequate medical care remains a critical

determinant of health status for people with diabetes, without the active

participation of patients in their own care, positive outcomes are impossible to

achieve.

LOC has been studied extensively within the context of diabetes and is

thought to play an important role in patients' experience of this and other chronic

medical conditions, including: seeking knowledge about the disease; perceived

risks; adherence to recommended treatment; interaction with health care

systems and providers; and psychological and physiological outcomes and co-

morbidities. Examples of amenability of LOC to change as a result of targeted

intervention strategies are provided throughout this discussion. The results of

published reports studying the association of LOC with each of these areas

within the context of diabetes are described below. Overall, findings can be

described as inconsistent and inconclusive. Contributing to these inconsistent

findings are the use of multiple LOC measures, different approaches to the

construction and analyses of subscales, important differences in populations

studied, and in many cases, small sample sizes. For the purposes of this review

of the literature, evidence presented is limited to studies of adults.

Diabetes Knowledge and LOe

One of the characteristics thought to differentiate those with an internal

LOC from those with an external orientation is the active seeking, processing and

utilization of information in order to support goal oriented behavior. Lefcourt
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(1982:61-65) suggests that individuals with an internal LOC orientation have a

clearer sense of their own purposes and values and are more likely to seek

information, recognize its relevance for goal attainment and utilize the information

in decision making. Knowledge is recognized as a critical tool in assisting people

with diabetes to actively manage their own condition. Lowry and DuCette (1976),

Pawar, Walford and Singh (1999), Reynaert et al. (1995) and Peyrot and

McMurry (1985) identified associations between LOC and knowledge levels

related to diabetes. Peyrot and Rubin report that diabetes knowledge was not

related to internal LOC overall, but separating internal LOC into the domains of

autonomy and self-blame, the authors found that diabetes knowledge was

negatively associated with self-blame and chance LOC (1994:997). Diabetes

knowledge, however, was not consistently related to better patient management

or outcomes of the disease as indicated by frequency of self-monitoring of blood

glucose and metabolic control.

Perceived Risk Associated with Diabetes and Related Complications

On a theoretical basis, increased knowledge about diabetes is thought to

result in greater appreciation of the risks associated with the disease and

consequently, behavioral modification to reduce these risks. In a recent

household study comparing healthy African Americans to those with

hypertension and diabetes, Plescia and Groblewski (2004) found that older

patients and those with chronic disease also tended to have an external LOC

orientation. Frijling et al. (2004) measured perceived risk in a large sample of
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patients with diabetes or hypertension (N=1194) using the Framingham risk

model. The authors found that respondents tended to overestimate their

cardiovascular disease risk, overall by more than 20%. More accurate

perceptions of risk were found to be associated with male gender, higher scores

for internal LOC, lower scores for physician LOC and higher self-rated health

status.

The inconsistencies in findings with regard to LOC studies are illustrated

on the topic of smoking among people with diabetes. Spangler et al. (2001)

report that smoking was associated with higher powerful others (external) LOC in

their study of Type 1 diabetes. In contrast, Stenstrom and Anderson (2000)

report that smokers showed a lesser belief than non-smokers in powerful others

such as physicians and diabetes nurses with regard to diabetes control in their

Swedish study of people with Type 1 diabetes.

In a study of first degree relatives of individuals with Type 1 diabetes in

Belgium, Hendrieckx et al. (2002) report that prior to testing, stated intention to

modify lifestyle if found to be at increased risk for diabetes, was related to higher

personal control scores.

LOC and Health Care

It is important to first acknowledge that getting people with diabetes to

assume responsibility for their condition is currently the foremost objective of

health care for people with diabetes. While the terminology and thinking about

how to achieve this goal may have shifted away from the power-laden concepts
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of compliance and treatment adherence to more supportive orientations of

patient empowerment, the centrality of the importance of patients taking care of

their own condition remains. Anderson and Funnell (2000) describe the goal of

diabetes treatment as empowering patients to "...actualize their personal

responsibility for their diabetes self-management. Langewitz et al. (1997) state,

"To be the master of their disease and not its slave is the ultimate goal of many

patients with diabetes". Achieving the optimal balance of shared responsibility

between patients and their health care providers to result in the best possible

outcomes is a major challenge faced by individuals with diabetes, health care

providers and health care systems.

A direct relationship between LOC and health care utilization patterns of

people with diabetes has been identified by a number of investigators. A recent

study by Spikmans et al. (2003) in the Netherlands studied a broad range of

predictors of missed appointments with dietitians by people with diabetes and

found that only health LOC and obligation to attend were significantly predictors

of attendance. In a study of 998 low-income elderly African Americans (some

with diabetes), Bazargan, Bazargan and Baker (1998) concluded that hospital

and emergency department use were not the result of nondiscretionary behavior

as previously thought, finding that LOC had a significant impact upon emergency

department use, hospital admissions and office based physician visits. A second

report from the same study (Bazargan, Baker and Bazargan 1998a) reported that

LOC, and other factors, were related to the receipt of eye examinations. Butler,

Secundy and Romberg (1994) report significant correlations between activities of
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daily living, self-esteem, depression, LOC and social support systems and health

care utilization patterns among hypertensive and diabetic elderly African

Americans. Reporting on a culturally sensitive educational program for Latinos

with diabetes, Philis-Tsimikas et al. (2001) found that program participants had

higher levels of internal LOC, improved diabetes knowledge, were more satisfied

with treatment and importantly, received a higher quality of care in terms of

standards for diabetes care (e.g. eye exams, specific lab tests, foot exams, etc.)

in comparison to matched controls.

A number of studies have compared patient and health care providers'

perceptions of control. White, Tata and Burns (1996) found little congruence

among doctor and patient pairs about responsibility for controlling diabetes in

their study of 90 Type 1 diabetics, and that patients who viewed physicians as in

control of good outcomes fared worse in terms of physiological measures. A

1991 study by Petty, Sensky and Mahler in the UK found more positive

concordance of belief in control of health by others among patients with diabetes

and their physicians. Another UK study by Gillespie and Bradley (1988) also

found incongruence of perceived control between patients with poorly controlled

diabetes and their physicians, and demonstrated that experimental manipulation

of the clinical encounter to directly address and negotiate causal attribution could

successfully reduce this incongruence. Auerbach et al. (2002) studied the

relationship of the patient and provider control appraisals to metabolic control

and found that better metabolic control was associated with patients' desire for
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control and physicians' perception of this desire, highlighting the importance of

transactional fit between patient and provider expectancies.

The interpersonal dynamics of the clinical encounter have also been

examined for the effects on the balance of power and control in diabetes care.

Paterson (2001) describes the "myth of empowerment in chronic illness" in a

study of patients with a long history of diabetes, claiming that health care

practitioners contradict their stated goals of empowerment by discounting

patients' experiential knowledge of the disease and failing to provide the

resources necessary to make informed decisions. Similarly, Gillibrand and Flynn

(2001), in their UK study report patient descriptions of "forced" externalizaton of

diabetes control to health care professionals.

There is substantial evidence that patients with diabetes differ in their

desire for control as well as contextual differences in manner in which patients

and health care providers approach diabetes. Hunt, Arar and Larme (1998)

interviewed patients with diabetes and practitioners who cared for them,

concluding there were critical differences in many key areas. The authors

suggest that practitioners tend to presume that failed treatment is indicative of

patients' lack of cooperation. Interviews with patients, however, revealed that

they understood and were committed to self-care but lacked full access to

behavioral options due to poverty and limited social power. A number of other

studies provide evidence that patients do not necessarily desire control. In a

study of older adults, Robinson-Whelen and Storandt (1992) found that patients

with diabetes reported greater belief in powerful others LOC and less desire for
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behavioral involvement in the health care process than did non-diabetic patients.

Albeit an older study, Ruzicki (1984) found that the majority of patients (64%) of

all LOC groups preferred a prescriptive as opposed to a participatory approach to

health care.

The general conclusion of these studies is that the fit between patient and

health care provider expectations for control are important for good outcomes.

With the current health care emphasis on the importance of the patient's role in

controlling diabetes outcomes, it may be that patients with an internal LOC are

more likely to conform to providers' expectations. The studies described above,

however, provide encouraging evidence that changes in clinical approach, as

well as interventions intended to alter patients' control orientation, can improve

the concordance between patient and provider expectations.

Loe and Adherence to Treatment Recommendations

The underlying assumption of much of the research on LOC and treatment

adherence, or compliance, is that patients with an internal LOC orientation will

recognize the value of health care goals, seek and incorporate information to

achieve those goals and adapt their behavior in a manner consistent with desired

outcomes. Research evidence provides only limited support for this theory. A

meta-analysis of the correlates of diabetes patients' compliance with prescribed

medications identified both internal and external motivations as correlates of

compliance (Nagasawa et al. 1990). Tillotson and Smith (1996) report a modest

but significant relationship between internal LOC and adherence to a weight
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control regimen by people with diabetes. As described previously, smoking

among people with diabetes has been associated with both internal and external

LaC orientations. Peyrot and Rubin (1994), separating internal LaC into the

domains of autonomy and self-blame found a significant negative association

between self-blame and the frequency of self monitoring of blood glucose, and

that exercise was negatively associated with chance LaC (1994:997). Kneckt,

Syrjala and Knuuttila (1999) report a weak association between DLOC and

adherence to self-care regimen among people with diabetes in Finland. In a

study of Pima Indians, Gregg et al.(1996) identified a relationship between

internal LaC and physical activity among non-diabetics, but not among people

with diabetes. Schlenk and Hart (1984) report a statistically significant

relationship between compliance and social support, powerful others LaC and

internal LaC in a study of thirty patients with insulin dependent diabetes.

Similarly, Alogna (1980) found that compliant diabetic patients tended to exhibit

more of an internal LaC than non-compliant patients. deWeert et al. (1990)

report that positive attitude was most important with regard to self-care and that

knowledge and low orientation on the powerful other LaC were prerequisites for

positive attitude.

The results of these studies raise some important questions about the

relationship of LaC to treatment adherence. It could be that powerful other LaC,

particularly specific to health care providers, may result in a stronger inclination

among patients to comply with their doctor's recommendations. Individuals with

more of an internal LaC orientation may adhere to treatment recommendations if
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they share the value of the outcome and assess the risks of noncompliance in a

manner similar to the health care providers. However, if an individual has an

internal LOC orientation and does not assess the value or the associated risks in

the same manner as their provider, they may feel more comfortable acting in

opposition than someone with a powerful other LOC orientation.

LOC, Psychological and Physiological Outcomes and Comorbidities

Among the most important indicators of present and future health

status and outcomes for individuals with diabetes is measurement of metabolic

control. The Diabetes Control and Complications Trial (1993) clearly established

that "tight" control of blood sugars is critically important in the prevention of

diabetes-related complications such as kidney failure, neuropathy and loss of

vision. Approximately twenty studies included the assessment of LOC with

regard to metabolic control. Overall the results can best be described as

contradictory and inconclusive.

Positive associations between glycosylated hemoglobin (HbA1c), an

indicator of metabolic control, were found by Philis-Tsimikas and Walker (2001)

in their evaluation of a culturally sensitive diabetes education and treatment

program upon 556 patients. Significant increases in internal LOC and decreases

in HbA1c, total cholesterol and blood pressure measures were found among

program participants one year following the program, in comparison to a control

group of patients not enrolled in the program. Peyrot and Rubin (1994) found no

association of HbA1c and LOC, but they did find negative association of internal
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LOC and a positive association of chance LOC with high blood glucose

(1994:997). Surgenor et al. (2000), in their New Zealand study of psychological

sense of control and metabolic control among women with diabetes, conclude

that optimal metabolic control is significantly associated with overall sense of

control and that poor metabolic control was associated with loss of psychological

control. Hayes et al. (2000) utilized a diabetes specific measure of LOC in their

study of urban African Americans, finding that belief in chance was significantly

related to glycemic control and in change in glycemic control over time. Perhaps

the strongest evidence for the importance of LOC and glycemic control comes

from Reynaert et al. (1995), reporting that among individuals with Type 1

diabetes, those with an internal LOC exhibited better metabolic control, even with

a lower level of knowledge and less frequent self monitoring of blood glucose.

The authors do note, however, that this effect was less pronounced among those

with extremely high scores for internal LOC. Konen, Summerson and Dignan

(1993) report an association of acceptable HbA1c levels with low chance LOC.

Schwartz et al. (1991) report the association of external LOC with poorer control

both in short term follow up and as a predictor of long term control.

In terms of negative findings, Pawar, Walford and Singh (1999) found that

patients in a specialized multiple insulin injection trial had poorer metabolic

control, despite being more knowledgeable and self-directed. This result may be

related to treatment factors as well as LOC perceptions, however. Wallhagan

and Lacson (1999), using their own diabetes control perception scale, found no

association with HbA1c. Kneckt, Syrjala and Knuuttila (1999) also found no
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association of LOC with HbA1c. White, Tata and Burns (1996) report that high

powerful other (health professionals) LOC was associated with worse metabolic

control. O'Connor, Crabtree and Abourizh (1992) determined that LOC was not

a significant predictor of improved HbA1c. Eaton et al. (1992) report no broad

strong association of any psychosocial factors, including LOC, with blood sugar

levels, although they concede that relationships may exist for some population

subgroups. Similarly, Meize-Grochowski (1990) reported little relationship of

LOC with HbA1c. Finally, White et al. (1986) reported a negative and significant

association between internal LOC and initial and follow up measures of HbA1c.

Published reports provide some evidence of the association of external

LOC orientation with other co-morbidities among people with diabetes,

particularly depression and high levels of perceived stress. Evidence of this

association is reported in studies by Pouwer et al. (2003), Spangler et al. (2001),

Butler, Secundy and Romberg (1995), Bell, Summerson and Konen (1995) and

Peyrot and Rubin (1994). Machenback et al. (2001) report that controlling for

disease severity, an external LOC orientation was among the factors associated

with decreased physical functioning and disability among people with diabetes.

Health LOC and Quality and Outcomes of Care for Diabetes

An exhaustive search of the literature revealed no studies that have

specifically studied LOC as a predictor of quality of care for diabetes. This

information would have direct practical relevance in two respects. First, there is

some evidence that intervention efforts designed for patients with specific LOC

57



profiles (i.e. internal vs. external) can be effective (Cromwell et al. 1977) and that

LOC is modifiable through intervention efforts (Moffatt and Pless 1983; Kennedy

et al. 1999). The design of interventions around issues of LOC, either intended

to change the orientation of patients or to increase the concordance of patient

and physician expectations in the context of the clinical encounter, offers the

potential to reduce disparities in health.

In another regard, illuminating the relationship between LOC and quality of

care would add an important dimension to the assessment of health care system

performance. While it is understood that patients need to cooperate with health

care providers to achieve high quality care, as described previously, the relative

degree to which patients facilitate or present obstacles to the delivery of high

quality care is almost never considered in organizational quality measurement.

This is potentially an important consideration in the comparison of performance

among population subgroups served by a particular health care organization and

in the comparison of performance among multiple organizations. In the case of

diabetes, quality of care depends upon patients making and keeping

appointments for eye exams and lab tests and seeing their health care provider

on a regular basis. While health care organizations can encourage and facilitate

these services, it is up to the patient to insure that they get these consultations

done. In addition, knowledge about diabetes and active participation in care can

increase the awareness patients have about the kinds of services they should

have, such as blood pressure checks and foot exams. Patients acting as more

competent agents in their own care or as more informed consumers, are more
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likely to receive higher quality care. Differences in patient populations,

particularly if LOC is associated with specific socioeconomic, racial, ethnic and

cultural characteristics, may explain a significant proportion of variation in the

quality of care provided to different groups by one health care organization and in

differences observed in the performance among multiple organizations. In

addition, diabetes related LOC may also be an important factor in explaining the

apparent gap between process measures of quality and outcomes of care.
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CHAPTER 6: RESEARCH QUESTIONS AND HYPOTHESES

As described in the preceding chapters, LOC is a psychological concept

that describes an individual's belief system or attributional style regarding the

source of control over their life's events or trajectory. There are, however,

socioeconomic and cultural correlates of LOC. It has been theorized that LOC is

both the result of and a contributing factor to social stratification. Although it has

been studied primarily as a psychological phenomenon, the relationship of LOC

to social disparities and stratification makes LOC an area of sociological interest

as well.

While an individual is likely to have a general overall tendency toward a

LOC orientation, there may differences in the sense of control that an individual

has over various aspects their life. LOC instruments designed to measure

specific areas of perceived control, such as health or specific health conditions,

are thought to be better predictors of behaviors and outcomes related to that

condition than more global measures.

Diabetes-related LOC (DLOC) specifically focuses on the beliefs an

individual has about the source of control over diabetes symptoms, glycemic

control and disease outcomes. An internal DLOC orientation, characterized by

the belief that one has personal control over their diabetes, is thought to be

associated with better glycemic control and diabetes outcomes. An external

DLOC orientation, sometimes referred to as a "Powerful Others" orientation, is

characterized by the belief that other people play an important role in diabetes

control and outcomes. External DLOC is thought to be related to treatment
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adherence, and consequently to enhance diabetes control and outcomes. A

chance DLOC orientation, characterized by the belief in chance, fate and/or luck

as determining diabetes control and outcomes, is thought to be associated with

poor glycemic control and outcomes. The evidence to support these theoretical

associations, as described in the preceding literature review, is inconclusive as a

result of differences in methodological approaches and sample characteristics,

as well as problems associated with small sample sizes.

The central research questions and hypotheses of this dissertation

address five main areas: the factorial structure of Peyrot and Rubin's (1994)

diabetes-related LOC (DLOC) instrument; a description of DLOC orientation of a

large sample of people with diabetes in Hawai'i; and the relationship of patients'

DLOC orientation with quality of care; self-care; intermediate physiological

outcomes and comorbidities.

Factorial Structure of Peyrot and Rubin's DLOC Instrument

The DLOC instrument developed by Peyrot and Rubin (1994) is reported

to have a unique five-domain structure. In addition to four DLOC domains

(Internal, Chance, and Powerful Others [comprised of two subdomains 

Powerful Others - Health Professionals and Powerful Others - Non-health

professionals]) included in earlier measures, Peyrot and Rubin's instrument

reportedly results in a new subdomain within the larger domain of internal DLOC.

They describe internal DLOC as comprised of two subdomains - autonomy and

self-blame. The authors present evidence of the enhanced utility of this

61



instrument, and the five-domain structure, in the prediction of diabetes-related

self-care and outcomes. In addition, the instrument features more simplified

wording of survey items in comparison to previously developed DLOC

instruments, enabling the use of this instrument with populations of older children

and adolescents as well as adults, and in populations with relatively lower literacy

levels. The authors report a fairly robust factorial structure and positive

predictive ability for important aspects of diabetes self-care. A subsequent study

in an African American population with relatively low literacy levels (Hayes et al.

2000), confirmed that the structure and correlates of the instrument were similar

to those found by Peyrot and Rubin.

Although the results of these two published reports are encouraging

regarding the utility of this instrument, both reports are based on fairly small

samples of patients (Peyrot and Rubin, N=165, Hayes et aI., N=300). In addition,

while these two populations collectively represent some diversity with regard to

race/ethnicity and literacy levels, evaluation of the structure and correlates of this

measure in a larger population with greater diversity in terms of race/ethnicity,

socioeconomic status and diabetes duration and severity, will provide evidence

to inform decisions about future uses of this measure. This study will specifically

address the following question:

1. Is the five-domain structure of the DLOC instrument reported by Peyrot and

Rubin supported by results based on a large, diverse sample ofpatients with

diabetes in Hawai'i?
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DLOC Orientation among Managed Care Patients in Hawai'i with Diabetes

There is evidence that general LaC orientation (not diabetes specific)

varies by gender, age, socioeconomic status and race/ethnicity. There is a

paucity of information about LaC among Asian Americans and no published

reports could be found regarding LaC and Pacific Islanders. Potential

demographic differences in diabetes-related LaC (DLOC) among these groups

remains virtually unexplored. This study will:

2. Describe DLOC orientation patterns in terms of each of these demographic

variables among individuals in Hawai'i with diabetes receiving care in

managed care settings.

DLOC and Quality of Care

Certainly, managed care organizational structure and diabetes-specific

care management strategies may have a substantial impact on the quality of care

delivered. Measuring the impact of these organizational and care management

characteristics is the primary objective of the TRIAD Study, with the parallel VA

TRIAD Study. With ten participating managed health care plans and more than

fifty medical groups, the TRIAD Study has the capacity to isolate the effects of

organizational characteristics and strategies by studying them in a fairly large

sample of health care organizations. Patient characteristics may also be

associated with differences in quality of care. The association of broad patient

characteristics, such as Medicaid/Medicare status and race/ethnicity, and quality

of care has been studied for a variety of specific medical conditions, including
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diabetes. As health care organizations have increasingly focused on quality and

access to care, differences across these broad patient characteristics appear to

be declining. For example, in a recent paper focussing on Latinos in the TRIAD

Study, no significant differences in quality of care among the racial/ethnic groups

included (English and Spanish speaking Latinos and Caucasians) in the

approximately 4,500 diabetes patients in the study of a subsample of TRIAD

participants (Brown et al. 2003).

However, some patients still receive sub-optimal quality of care and there

continue to be differences among patient groups in outcomes of care, despite

receiving equivalent quality of care. The mechanisms underlying these

differences in quality and outcomes of care are poorly understood. DLOC may

be an important factor contributing to these differences. Evidence suggests that

an internal DLOC orientation is associated with more condition specific

knowledge, more effective use of knowledge to meet objectives, and goal

directed action. Therefore, it is hypothesized that patients with an internal DLOC

orientation will be more knowledgeable about their condition, diabetes self-care,

their health plan benefits, standards of quality of care for diabetes, and better

able to advocate on their own behalf for quality of care from their physicians and

their health plans. The specific hypotheses to be tested in this study are:

3. A high internal DLOC orientation will be associated with better quality of care

as measured by seven specific measures of quality of care for diabetes (for

example, annual eye exam, foot exam, etc.) and a composite measure of
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these seven measures, controlling for age, gender, education level,

race/ethnicity and health plan effects.

4. The association of internal DLOC with quality of care will be stronger for

measures of quality that require more active participation by patients,

specifically eye examinations and lab tests (HbA 1c, cholesterol level testing

and urinalysis).

DLOC and Self-care

The relationship of DLOC orientation and actual behavior has not been

well established. The use of different DLOC measures with different populations

and the measurement of different self-care behaviors have resulted in

inconsistent and inconclusive evidence. Theoretically, an internal DLOC

orientation would result in more active participation in self-care and adherence to

health provider recommendations in the interest of minimizing the risks of

diabetes-related complications, in comparison to those with other DLOC

orientations. There is some evidence, however, that those with an extreme

internal DLOC orientation may actually be less compliant with health care

provider recommendations (Reynaert et al. 1995). It has been suggested that

these individuals may be more comfortable acting in opposition to others and

may fail to adhere to optimal self-care behavior, as a result of rationalizing their

own behavior or viewing their behavior as a calculated risk. This study will test

the following hypotheses:
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5. A high internal OLOG orientation will be associated with more frequent self

monitoring of blood glucose, lower body mass index (8MI), lower rates of

smoking, and more time spent on self-care activities than other DLOG

orientations, particularly chance OLOG orientation.

6. The positive association of high internal DLOG with self-care behaviors will

not be as strong among individuals with extremely high (top 25%) internal

OLOG.

DLOC, Intermediate Outcomes and Comorbidities

As DLOG is hypothesized to contribute to both quality of care and self

care for diabetes, it may also contribute to differences in outcomes for diabetes.

Although the most serious negative outcomes for diabetes, such as

cardiovascular disease, end stage renal failure, amputation and blindness, take

many years to develop and are beyond the present scope of the TRIAD Study to

measure, there are some intermediate outcomes that can be assessed. High

HbA1G, blood pressure and high cholesterol levels are well-established risk

factors for more serious cardiovascular disease, particularly among people with

diabetes. In addition to these measures, differences in diabetes-related

symptoms, the number of comorbid conditions present, mental health and

physical functioning will also be assessed. This study will specifically test the

following hypotheses in this area:
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7. Individuals with a high chance DLOC orientation will have higher glycosylated

hemoglobin, blood pressure, cholesterol levels, more diabetes symptoms,

and poorer mental health and physical functioning than those with a high

internal DLOC orientation.

8. The association of higher glycosylated hemoglobin, blood pressure and

cholesterol levels will remain after controlling for differences in quality of care

received.
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CHAPTER 7: METHODS

Procedures

Data for this DLOC study were collected as part of the TRIAD Study, a

five-year, multi-center study of patients with diabetes receiving health care in

managed care systems, funded in 1998 by the Centers for Disease Control and

Prevention (CDC) and the National Institute of Digestive Disorders and Kidney

Disease (NIDDK). The primary aim of the TRIAD Study was to assess the

importance of managed health care organizational and systems factors in the

quality of care for diabetes. The goal of the study was to identify potentially

modifiable structural factors or procedures in managed care organizations to

inform later intervention efforts to enhance the quality of diabetes care. The

methodology of the overall TRIAD Study has been reported previously (The

TRIAD Study Group 2002). Study sites included California, Indiana, Michigan,

New Jersey, Texas and Hawai'i. Each study site joined with, or were themselves

part of, managed care health plans. In Hawai'i, the two largest health plans in

the State, with a collective membership of approximately 90% of the non-military

residents of Hawai'i, partnered with the Pacific Health Research Institute (PHRI)

to conduct the study. The TRIAD Study was conducted by the VA at geographic

sites corresponding to TRIAD Study sites, with the exception of Hawaii, due to

IRS issues. The author was a Co-Investigator and Project Coordinator on the

study.

Partnering health plans used a uniform criteria developed by TRIAD

investigators to identify patients with diabetes from insurance claims data,
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diabetes registries and other available administrative data. The criteria resulted

in the inclusion of both Type I (insulin dependent, generally onset in youth) and

Type II (generally adult onset, may be treated with insulin but also with tablets or

diet and exercise alone). Due to the clinical difficulty of accurately assigning

diabetes type, and the many clinical subtypes, no attempt was made in this study

to classify patients according to diabetes type. The criteria included inpatient and

outpatient diagnosis codes, pharmaceutical orders for insulin or oral diabetes

medications, diabetes-related laboratory tests (HbA1C and fructosamine tests)

and lab results if available.

Investigators from the six study sites collaboratively developed the protocol

and study instruments for the TRIAD Study. The target study enrollment goal was

1500 patients per site.

Eligibility criteria for the study were:

1. Age 18 or older

2. At least 18 months of continuous enrollment at the time of the study in a

managed care health plan.

3. Acknowledgement of physician diagnosis of diabetes.

Study exclusion criteria included the following:

1. Participant denies having diabetes.

2. Participant is not enrolled in a study health plan at the time of the study.

3. Participant does not use the health plan for the majority of diabetes care.
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4. Participant not enrolled continuously for 18 months prior to the study.

5. Participant is currently pregnant.

6. Participant is less than 18 years old.

7. Participant is not living in the community (e.g. lives in a nursing home).

8. Participant cannot give informed consent (too ill, cognitively impaired, or

cannot speak English or Spanish).

The study protocol, data collection instruments and all study materials

(e.g. brochures, scripts, letters, newsletters, etc.) were reviewed and approved

by the Institutional Review Boards of each study site and the CDC obtained a

Certificate of Confidentiality for the study. A separate file of Hawai'i site data,

including variables of interest for this dissertation study without TRIAD Study IDs

or patient identifiers was created for purposes of this dissertation. An application

for IRB exemption for this dissertation was reviewed and approved by the

University of Hawai'i Committee on Human Subjects (CHS) (attached as

Appendix A).

In collaboration with partnering health plans, potential study participants

were sent a letter describing the study and inviting them to participate. The letter

contained consent requirements in accordance with federal regulations regarding

participation in research, including the explicit definition of study participation as

voluntary and that the decision to participate or not, would in no way affect the

medical benefits or treatment to which the potential participant was otherwise

entitled to. The letter also included a reply card with a stamped, self-addressed
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envelope for patients to indicate to study personnel their interest in participation,

decision to decline participation or to inform study personnel that they had been

incorrectly identified as having diabetes. If interested in participation, patients

were asked to indicate their preference for a written surveyor telephone

interview, and to provide current contact information. This contact letter also

informed patients that if they did not respond, they would be called for an

interview, again reiterating the voluntary nature of participation. The entire patient

survey instrument contained approximately 150 items and took about 45 minutes

to conduct over the telephone (attached as Appendix B). The computer assisted

telephone interviews (CATls) were performed by a Hawai'i based survey

research company, under the direction of Hawai'i study personnel and the CATI

company conducting the telephone interviews for the other TRIAD Study sites.

The protocol called for 15 attempts to contact patients by phone, staggering

attempts across daytime and evening hours and during weekdays and

weekends. Patients who did not want to complete the interview over the phone

were offered the option of completing a mailed written survey. Patients who

indicated they wanted to complete a written survey on the initial reply card, those

who chose this option when contacted by phone, or could never be reached by

phone, were mailed written surveys. Three attempts were made to obtain

completed written surveys, the third attempt was via courier delivery on O'ahu

and priority mail service on neighbor islands.

The Hawai'i site identified approximately 40,000 potentially eligible

patients for the study. Approximately 8,600 of these patients were randomly
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selected for recruitment into the study. Of these, 2,771 completed the baseline

survey (64% written and 36% CATI). This represents a CASRO (Council of

American Survey Research Organizations) response rate of 69%. The CASRO

rate apportions dispositions with unknown eligibility status to dispositions

representing eligible respondents in the same proportions as exists among all

cases with known eligibility, and has been endorsed by the Council of American

Survey Research Organizations (Frankel 1983). For the Hawai'i TRIAD sample,

of the 8,607 patients in the initial sample, 2,771 completed a survey, 3,238 others

were found to be ineligible, 37 of those with confirmed eligibility refused to

participate and for 2,561 cases, eligibility could not be confirmed. The formula

for calculating the CASRO rate is as follows: completes/ known eligibles +

[unknown eligibles x known eligibles/ (known eligibles + known ineligibles)].

The study design called for the administration of a baseline patient survey

with a follow-up survey conducted 18 months later. At the end of both the

baseline and follow-up patient surveys, participants were asked for their consent

to review their outpatient medical records and for the name of the physician who

treated them for their diabetes. All medical records abstractors were centrally

trained to ensure consistency in the performance of medical records reviews for

the TRIAD Study. Nurses were hired in Hawai'i to perform these reviews in

clinics and doctors' offices throughout the State. With patient consent, a total of

1829 (66% of baseline participants) chart reviews were completed (Chart Review

data collection instrument attached as Appendix C).
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Surveys of health plan and medical group directors were conducted to

coincide with the baseline patient surveys to gather general information about the

plans and medical groups and to specifically catalogue the mechanisms in place

to manage diabetes care. Representative from each of the two partnering health

plans served as Co-Investigators on the Hawai'i TRIAD Study team.

The baseline patient survey was conducted in Hawai'j between 9/9/2000

and 1/30/2002. Each site had the opportunity to add site-specific questions to

the survey. This author added Peyrot and Rubin's (1994) 18-item DLOC

measure to the baseline written patient questionnaire on 12/29/2000. These

DLOC items were used by the Hawai'i site only.

All study data was processed and aggregated by analysts at the CDC.

Each site then received a copy of their own dataset, including all additional

variables constructed and/or recoded by CDC analysts.

Study Sample

The study population for this DLOC study is defined as the subset of Hawai'j

TRIAD Study participants who completed all or part of the 18-item DLOC

measure. A total of 1,446 participants completed all or some of the items, 1,106

completed all 18 items. As shown in Table 7.1, respondents who completed the

DLOC instrument were similar to those who did not, although the distribution

between the health plans is somewhat different in comparison to the total Hawai'i

sample. This is the result of the timing of implementation of the DLOC measure

since sample was fielded in waves consisting of patients from each health plan
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and several waves of sample from Health Plan A had already been fielded prior

to the introduction of the DLOC measure.

Table 7.1: Sample Characteristics

Total Hawai'i DLOC Non-DLOC
Sample Sample Sample

N % N % N %
Females 1409 50.8 718 49.7 691 52.2
Caucasian 357 12.9 183 12.7 174 13.2
Health Plan A 1293 46.7 570 39.4 723 54.6
Health Plan B 1478 53.3 876 60.6 602 45.5
Mean Age 57.1 57.3 56.9
Duration of DM 11.3 11.1 11.5

Sample Bias

Based on the eligibility criteria, the study sample is limited to insured

health plan members and those who have engaged in health care. In addition,

patient's whose diabetes is better controlled may have been more likely to

participate in the study. Finally, patients had to be literate in English (Spanish

versions were not used in Hawai'i) in order to participate. These factors may

have introduced bias into the study and results may not be generalizable to

individuals without health insurance or those who are not receiving health care

services, patients whose diabetes is poorly controlled, or those who are not

minimally literate in the English language.

Independent Variables

Diabetes-related LaC - DLOC was measured using Peyrot and Rubin's (1994)

diabetes-specific instrument. The 18 items of this instrument correspond to items
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QH2a- QH2r on the patient survey. As described previously, the instrument is

derived from Wallston's Multidimensional Health LaC scales (MHLC) (1978).

The instrument includes the 18 items listed below and is designed to be used as

a specific measure of LaC for diabetes. All items are scored from 1 to 6

(strongly disagree, disagree, mildly disagree, mildly agree, agree, strongly agree)

and none of the items require reverse scoring (Peyrot and Rubin 1994:995). The

notations after each item indicate which of the five DLOC domains and

subdomains the authors claim the items measure: (I-A internal-autonomy, I-B

internal - self blame, C chance, P-HP powerful others-health care providers, and

P-NM power others-non medical).

1. I can avoid complications. (I-A)

2. When my sugar is high it's because of something I've done. (I-B)

3. Good health is a matter of good fortune. (C)

4. Regular doctor's visits avoid problems. (P-HP)

5. What I do is the main influence on my health. (I-A)

6. If it's meant to be I will avoid complications. (C)

7. I should call my doctor whenever I feel bad. (P-HP)

8. My blood sugars will be what they will be. (I-A)

9. Blood sugars are controlled by accident. (C)

10.1 can only do what my doctor tells me. (P-HP)

11.1 never know why I am out of control. (C)

12. Health professionals keep me healthy. (P-HP)

13. My family is a big help in controlling my diabetes. (P-NM)
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14.When my blood sugar is high it's because I've made a mistake. (I-B)

15. Good control is a matter of luck. (C)

16. Complications are the result of carelessness. (I-B)

17.1 am responsible for my health. (I-A)

18. Other people have a big responsibility for my diabetes. (P-NM)

The MHLC originally had three subscales (internal LOC, external LOC and

chance LOC). Wallston later split the original measure of external LOC into two

distinct factors - health professionals and other (powerful) people, such as family

members (1994). Based on their own observations, Peyrot and Rubin identified

a fifth domain which represents a splitting of internal DLOC into autonomy and

self-blame. According to the authors, items scores can be summed as measures

of specific domains of DLOC (Internal-autonomy [I-A} items 1, 5 and 17; Internal-

self-blame [I-B] items 2, 14 and 16; Chance [C] items 3, 6, 8, 9, 11 and 15;

Powerful Others- Health Professionals [P-HP] items 4,7, 10, and 12; and

Powerful Others-Non-Medical [P-NM] items 13 and 18).

The sample for this dissertation study was substantially larger and more

diverse than that of Peyrot and Rubin or the study by Hayes et al. (2000) that

used the same instrument. In addition, almost 10 years had passed since Peyrot

and Rubin's study and the systematic efforts by managed care health plans to

improve the quality and outcomes of diabetes could have altered patients'

perceptions of diabetes-related LOC. For these reasons, factor analysis of the

responses to the 18-item instrument was performed to derive measures of

internal, chance and external DLOC domains, based on the study population.
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This procedure was also used to explore the hypothesized subdomains within

internal DLOC and powerful others DLOC. Factor analysis procedures and the

resulting measures of DLOC domains are described later in the section on

Analytic Procedures.

Patient Demographic Factors - Patient demographic information was collected on

the patient survey (Appendix B). The specific items included in this dissertation

include: gender (09); age at interview (from date of birth) (08); highest grade of

school completed (095); annual household income (094); and race/ethnicity

(096-97). The race/ethnicity items instructed respondents to check all categories

that applied. In order to classify participants in a manner more relevant to

Hawai'i's population, discrete categories and combinations of self-reported

race/ethnicity by Hawai'i study participants were collapsed into seven major

categories for purposes of analysis as shown in Table 7.2. The methodology

employed in combining these categories assigned individuals that listed more

than one racial/ethnic group to 'Hawaiian/Part Hawaiian', if this category was

checked, regardless of whatever other group(s) were checked, to 'Asian', if this

category was checked, regardless of any other group checked unless it was

Hawaiian, and to 'Hispanic', regardless of any other group checked unless it was

Hawaiian.
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Table 7.2: Recoded RacefEthnicity Variable

Haw'nf Cau- His- Asian Other Unk TOTAL
Pt casian panic Pac lsI fRef
Haw'n

Caucasian 0 183 0 0 0 0 183
Hawaiian 7 0 0 0 0 0 7
Other Pacific 0 0 0 0 10 0 10
Islander
Asian only 0 0 0 668 0 0 668
Other 0 0 0 0 0 10 10
Unk/refused 0 0 0 0 0 182 182
Asian +~ 2 other 0 0 0 70 0 0 70
groups
Hawaiian +~ 2 3 0 0 0 0 0 3
other groups
Other + ~ 2 other 0 0 0 0 0 9 9
groups
Pacific Islander + ~ 0 0 0 0 9 0 9
2 other groups
Caucasian +~ 2 0 27 0 0 0 0 27
other groups
Hawaiian Asian 70 0 0 0 0 0 70
Caucasian
Asian Caucasian 0 0 0 27 0 0 27
Hawaiian Asian 126 0 0 0 0 0 126
Hawaiian Caucasian 6 0 0 0 0 0 6
Hispanic Only 0 0 37 0 0 0 37
TOTAL 212 210 37 765 19 201 1444

For the analysis of Hawai'i data, a second variable was created to code

groups within the larger category of "Asian". For this variable anyone who

indicated they were Asian and specified a subgroup (i.e. Japanese) was counted

in that subgroup, regardless of any other group they may have checked. The

correspondence of these two variables is shown in Table 7.3. For this reason,

individuals may be included in more than one category in some results tables,

but are included only once in analytic procedures.
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V 'ablesf R lEt .. ·th A' Cb I .C3Table 7. : rossta u atlon 0 ace hmcitywi sian ategorv an

Race/Ethnicity (7 category) Total

Hawaiianl Other
Part Pacific

Hawaiian Asian Islander
Asian Chinese 92 91 1 184
category

Filipino 48 236 4 288
Japanese 45 400 4 449
Korean 11 27 0 38

Total 196 754 9 959

Dependent Variables

Quality of Care - Quality of care for TRIAD Study was measured in terms of

seven specific care processes and as a composite score. These measures were

agreed upon by TRIAD Study investigators to insure uniformity in study analyses.

These standards of care are the DQIP measures (described on page 21) and are

recommended by the American Diabetes Association and published on an

annual basis. They are also used by the National Committee on Quality

Assurance in their assessment of managed care organizational performance in

the area of diabetes (HEDIS measures). The seven indicators include:

1. Annual eye exam

2. Annual HbA1c lab test

3. Annual lipid profile

4. Annual foot examination

5. Annual proteinuria screening (urine test)

6. Annual flu vaccination

7. Advised to take aspirin
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Evidence of advice to take aspirin and flu vaccination were obtained from the

patient survey (Q22, Q23). Evidence of eye exams and foot exams were derived

first from the medical record review (Q26, Q25) and if this was absent, from the

patient survey (Q19, Q20). Evidence of the HbA1c test, lipid profile and

proteinuria screening were obtained from the medical record review form (Q16,

Q17, Q21-23). Dates recorded for each of these items were compared to the

patient's survey completion date to ascertain whether the particular test or exam

was performed in the 12 month period prior to the survey.

Self-Care Measures - Nine measures of diabetes-related self-care were included

in the analysis. Body mass index (BMI) was calculated from the self-reported

height from the patient survey (Q1 0) and last recorded weight from the chart

review (Q12a), or if this was absent, from the patient survey (Q11). Self

monitoring of blood glucose (SMBG) was obtained from three items on the

patient survey, the first a simple yes or no question (Q15), and if yes, the number

of days per week tested (Q16) and number of times per day (Q17). A fourth,

dichotomous variable was constructed to indicate daily self-monitoring of blood

glucose (Yes or No). This variable counted patients who reported they did not

monitor at home and those who reported monitoring less than seven days per

week in Q16, as 'no'. The amount of time spent (minutes per day) caring for feet,

exercising and shopping for and cooking special foods attributed by patients to

diabetes self-care was obtained from the patient survey (Q90a, b, and c).
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Intermediate Outcomes and Comorbidities of Diabetes - The most serious

adverse outcomes of diabetes, heart attack and stroke, end stage renal failure,

blindness and amputation, occur relatively infrequently and typically take many

years to develop. Given the sample size and duration of the TRIAD Study, these

outcomes can most reliably assessed later in the study (it has been funded for an

additional five years). There are, however, well-established precursors to these

events/conditions, or intermediate outcomes that can be assessed with this study

design. These include blood pressure, HbA1C and total cholesterol, all obtained

from the medical record review (Q14a,b, Q16b, Q17a).

Diabetes symptoms, indicative of poor glycemic control, neuropathy

(peripheral nerve damage) and vascular complications, are measured via the

Testa score (Testa and Simonson 1998). The ten items comprising this score

are obtained from the patient survey (Q34a-j).

Self-reported health status is measured using a single item from the SF-12

(Ware, Korsinski and Keller 1996), obtained from Q37 of the patient survey.

Comorbidities often associated with diabetes, including the number of

other medical conditions present, mental health score and physical functioning

are also measured. The presence of comorbid medical conditions is measured

with the Charleson Index using items 12a. - 12.1 from the medical record review

form (Charleson et al. 1986).

The mental health summary score and physical functioning scores are

derived from SF-12 items on the patient survey.
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Covariates

Health Plan - The primary objective of the TRIAD Study is to measure the effects

of managed care organizational structure and processes upon the quality and

outcomes of diabetes care. A number of papers reporting these findings have

been published and are in progress. As an example, a recent TRIAD publication

by Kerr et al. compared the quality of diabetes care provided by the VA to that

provided by commercial managed care plans, concluding that specific

organizational and care management strategies, similar to those used by

commercial managed care plans, put in place as part of a major reorganization of

the VA system, resulted in better quality and outcomes of care for diabetes in

comparison to commerical managed care plans in the TRIAD Study.

While there are some potentially important differences between the two

health plans included in the Hawai'i sample, the effects of these organizational

differences are better assessed using the entire TRIAD sample which includes

approximately 12,000 patients, ten health plans and considerably more diversity

in patient population. In addition, what may appear to be health plan effects in the

Hawai'i analysis may actually represent differences in the membership of the two

health plans, which in turn may reflect self-selection by patients. Importantly,

both Hawai'i health plans have comprehensive diabetes care management

programs in place. For these reasons, the effects of the two health plans upon

processes and outcomes of care in this dissertation study will be controlled for,

by treating the dichotomous variable 'health plan' as a covariate in analyses.
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Duration - The effects of diabetes tend to worsen with duration. Duration (Q7)

will be treated as a covariate in some analyses.

Treatment - Treatment modality is indicative of diabetes severity for patients with

Type II diabetes (an estimated 80-90% of study participants). This information is

obtained from item Q12 on the patient survey (diet and exercise only, oral

medications, insulin, insulin plus oral medications).

Birthplace - Birthplace (United States or not) is used as a very crude measure of

acculturation and is included as a covariate in some analytic models. This is the

only item in this dissertation analysis that is obtained from the follow-up patient

survey.

Analytic Procedures

Factor Analysis

Principal components analysis was performed on Peyrot and Rubin's 18-

item DLOC measure using SPSS 12.0 and data from the 1,106 survey

respondents who completed all of the 18 items. This sample size, with more than

1,000 cases is considered more than adequate to perform such analyses

(Comrey and Lee 1992). Orthogonal (SPSS Varimax procedure) and oblique

(SPSS Direct Oblimin procedure) rotations were performed, since it was unclear

whether the domains of DLOC would be correlated. Both rotation methods

resulted in the identification of five factors with eigenvalues greater than one and
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accounted for 55.2% of the variance in the model. Tabachnick and Fidell

(2001 :622) suggest that the decision to use an orthogonal versus oblique rotation

should be driven by the observed correlations among the factors derived from the

oblique rotation. They recommend using an orthogonal rotation if any of the

correlations among the factors are .32 or higher. As shown in the Component

Correlation Matrix using an oblique rotation (Table 7.4), none of the correlations

among the factors derived from the oblique rotation exceed .32, which supports

the use of an orthogonal rotation.

Table 7.4: Component Correlation Matrix - Oblique Rotation

Component 1 2 3 4 5
1 1.00 -.09 -.24 .05 .02
2 -.09 1.00 -.22 .23 -.13
3 -.26 -.22 1.00 -.17 .08
4 .05 .23 -.17 1.00 -.04
5 .02 -.13 .08 -.04 1.00

Extraction Method: Pnnclpal Component AnalysIs. Rotation Method: Obllmln with Kaiser
Normalization.

The factor loadings for each of the 18 items in the five-factor model are

shown in Table 7.5. These figures represent the correlation of each variable

with each factor. Loading values greater than .71 are considered excellent, .63-

very good, .55 - good and .45 - fair (Comrey and Lee 1992, in Tabachnick and

Fidell 2001 :625). Variables with loading values at or above .5 are in bold face

Table 7.5.
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Table 7.5: Rotated Component Matrix - Orthogonal Rotation

Component

1 2 3 4 5

Good control is a matter .76 -.02 .06 -.01 .17
of luck

Blood sugars are .76 -.08 -.06 -.04 .12
controlled by accident

My blood sugars will be .70 -.05 .20 .03 -.03
what they will be

I never know why I'm .57 -.22 .10 .16 -.06
out of control

Good health is a matter .51 .19 .44 -.05 -.06
of good fortune

I can avoid
-.06 .78 -.07 -.03 .11

complications
What I do is the main

-.12 .69 .18 .18 -.13
influence of my health

It's something I have
done when my sugar -.04 .64 -.10 .36 .12
is high

Regular doctor's visits
-.07 .63 .33 .09 .12

avoid problems
I should call my doctor

.04 .07 .70 .086 .15
whenever I feel bad

If it's meant to be I will
.28 .37 .57 -.02 -.04

avoid complications
I can only do what my

.38 -.12 .54 .17 .12
doctor tells me

Health professionals -.06 .06 .52 .15 .54
keep me healthy

When my blood sugar is
high it's because I've .05 .11 .02 .79 .20
made a mistake

Complications are the
.11 .17 .12 .73 -.03

result of carelessness
My family is a big help

in controlling my -.02 .13 .31 .09 .68
diabetes

Other people have a big
responsibility for my .42 -.02 -.15 -.02 .61
diabetes

Extraction Method: Pnnclpal Component AnalysIs. Rotation Method: Vanmax with Kaiser
Normalization.
Rotation converged in 35 iterations.
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The next decision was to determine the number of factors to be retained

for analysis. There are several methods for making this determination. The

decision inevitably involves the tradeoff of attempting to develop a model that

adequately fits the data but is as parsimonious as possible. One commonly used

method is to select factors with eigenvalues greater than 1. Eigenvalues

represent the variance that each standardized variable (factor) contributes to the

principal components model. Factors with an eigenvalue of less than 1 are

generally not considered important in terms of contributing to the model

(Tabachnick and Fidell 2001 :620). However, as Gorsuch suggests, the goal is to

extract non-trivial factors and factors with eigenvalues of 1 or greater still may be

trivial in terms of the theoretical model (1982:164). The eigenvalues and

variance explained by each of the five factors in the orthogonal model are

presented in Table 7.6 below. Factors 3, 4 and 5 each account for less than 7%

of the variance in the model.

Table 7.6: Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
% of Cumulative % of Cumulative

Component Total Variance % Total Variance %
1 3.53 19.62 19.62 3.53 19.62 19.62
2 3.01 16.74 36.36 3.01 16.74 36.36
3 1.22 6.79 43.15 1.22 6.79 43.15
4 1.16 6.43 49.57 1.16 6.43 49.57
5 1.01 5.59 55.16 1.01 5.59 55.16

Extraction Method: Principal Component AnalysIs.

Another method to determine the number of factors to be retained in the

model is the scree test (Cattell 1966). The scree test involves plotting the
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eigenvalues in ascending order and identifying the point at which the slope drawn

through these point changes. Factors to the left of this point, those explaining

the most variance in the model, are retained, and those to the right are dropped.

The scree plot for the full factor orthogonal model is shown below in Figure 7.1.

While in some cases the point at which the slope of the line changes may be

difficult to interpret, in this case it is clear. The scree test indicates that there are

only two meaningful factors in the dataset.

In addition, as shown in Table 7.5, only two variables load on factor 4 and

three on 5. Interpretation of factors with only one or two variables is considered

hazardous, adding further support to the decision to use fewer factors in the

model (Tabachnick and Fidell2001 :622).

Scree Plot

4

o

7 8 9 10 11 12 13 14 15 16 17 18

Component Number

Figure 7.1: Scree Plot of Full Factor Orthogonal Model
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As a result of these findings, models forcing two and three factor solutions

were further explored. Interpretation of the factors was based on Peyrot and

Rubin's (1994) work and face validity. The three factor model produced factors

corresponding to internal DLOC, chance DLOC and powerful others (external)

DLOC. The two-factor model produced factors that corresponded to internal

DLOC and chance DLOC. Since the intended use of these factors was as

independent variables in subsequent analyses, the scaling properties of each

factor was an important consideration. The variable loadings (using a threshold

of .5 or better) and internal consistency of each factor, derived from factor

analysis forcing two and three factor solutions, are shown in Table 7.7.

Cronbach's alpha, a measure of internal consistency, was higher for the internal

and chance LOC factors using the two-factor model than the three-factor model

(.71 vs..70 for internal DLOC, and .74 vs..71 for chance DLOC). The powerful

other (external) DLOC factor, produced in the three factor solution, had an

internal consistency of .54. According to DeVellis (2003:95), alphas between .70

and .80 are considered respectable for research scales, those less than .60 are

considered unacceptable. While this low alpha for the powerful other DLOC

factor may be the result of having only three variables that loaded on this factor,

it diminishes the ability to use this factor to construct a scale for powerful other

DLOC. Therefore, scales were only constructed for internal and chance DLOC.
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ICd I tIt L d'd Th F t SIt"TT bl 77a e . : woan ree ac or o u Ions: em oa mg an nerna onslstenc
Internal LOC 2 Factor 3 Factor

Solution Solution
Regular doctor's visits avoid problems .69 .57
What I do is the main influence of my health .66 .68
It's something I have done when my sugar is high .61 .72
I can avoid complications .56 .61
I am responsible for my health .54 .53
When my blood sugar is high it is because I made a
mistake .52
Complications are the result of carelessness .56

Alpha .71 .71

Chance LOC 2 Factor 3 Factor

Good control is a matter of luck .74 .76
My blood suqars will be what they will be .69 .71
Blood sugars are controlled by accident .69 .75
I can only do what my doctor tells me .59
I never know why I'm out of control .58 .62
Good health is a matter of qood fortune .56

Alpha .74 .71
Powerful Others LOe 3 Factor

Health professionals keep me healthy .72
My family is a biq help in controllinq my diabetes .61
I should call my doctor whenever I feel bad .67

Alpha .54

Scale Construction

Two scales were constructed for the purposes of these analyses,

one for internal DLOC and one for chance DLOC. Variables that loaded on each

of these two factors at a level of .5 or higher in the forced two factor orthogonal

solution comprised each of these scales. Prior to constructing these scales, the

two-factor model was run using an oblique rotation. The variables loading on the
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internal and chance DLOC factors were the same for both the orthogonal and

oblique two factor solutions. Use of the two-factor solution added one additional

variable to the internal DLOC scale (I am responsible for my health), and one

additional variable to the chance DLOC scale (I can only do what my doctor tells

me) in comparison to the three-factor solution. The internal consistency of the

two scales was measured with and without these two additional items, revealing

that the alpha value for the internal DLOC would be the same, and the alpha

value for chance DLOC would be slightly lower with the three-factor solution.

The internal DLOC scale constructed for these analyses consisted of a

simple sum of the values (1 =strongly disagree, 2=disagree, 3=mildly disagree,

4=mildly agree, 5=agree and 6=strongly agree) for the following five items:

• Regular doctor's visits avoid problems

• What I do is the main influence of my health

• It's something I have done when my sugar is high

• I can avoid complications

• I am responsible for my health

Scores on this scale ranged from 5-30. The mean score on this scale in the

study sample was 25.4, with a standard deviation of 3.4. The study sample

distribution is skewed in the direction of high internal DLOC on this scale.

A second scale was constructed for chance DLOC including the following

six items:

• Good control is a matter of luck

• My blood sugars will be what they will be
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• Blood sugars are controlled by accident

• I can only do what my doctor tells me

• I never know why I'm out of control

• Good health is a matter of good fortune

Scores on this scale ranged from 6-36. The mean score on this scale in the

study sample was 15.8, with a standard deviation of 5.6.

The correlation between these two scales was -.07. This correlation was

statistically significant (p=.01), influenced to some extent by a large sample size.

The absolute value of the correlation is very close to zero, however, indicating a

weak correlation.

DLOC Type

Previous work in the area of DLOC has utilized a method of characterizing

patients in terms of their scores on multiple dimensions of DLOC (Wallston,

Wallston and DeVeliis 1978; Bradley et al. 1990). Theoretically, patients with a

high internal DLOC and a low chance DLOC would have better metabolic control

and better outcomes than patients with low internal DLOC and high chance

DLOC. A similar approach was taken for this analysis by dividing each scale of

the study sample median resulting in a dichotomous variable for each scale 

high and low, with approximately the same number of cases in each group.

These two dichotomous variables were then crosstabulated to result in four
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DLOC types:

Type A == Hi internal DLOC, Lo chance DLOC (n==325, 27.9%)

Type B == Hi internal DLOC, Hi chance DLOC (n==218, 18.7%)

Type C == Lo internal DLOC, Lo chance DLOC (n==310, 26.6%)

Type D == Lo internal DLOC, Hi chance DLOC (n==312, 26.8%)

Types Band C are difficult to interpret as they indicate the endorsement of both

chance and internal loci of control (Type B) or neither (Type C). These two

Types may also be the result of response bias. Types A and D are the most

interesting for theoretical reasons and are used in study analyses.

Internal and Chance DLOC Quartiles

A categorical variable was also constructed for each scale that divided

individuals into quartiles and is used in some analyses.

Statistical Methods

In addition to the factor analyses described earlier, a number of statistical

methods were employed to address the main research questions and

hypotheses in each of the five areas of investigation. In describing the study

sample in terms of DLOC, simple crosstabulations were used with the chi square

statistic. Differences in mean internal and chance DLOC scores were measured

using T-tests and confidence intervals. Mean scores were adjusted for

covariates by using general linear models to predict adjusted scores. Analyses

of process quality of care indicators initially used two by two tables and the chi
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square statistic to measure significance of association. ANOVA was used to

measure the significance of differences among groups of respondents. Binary

logistic regression models were constructed for each process quality of care

indicator to measure the relative importance of internal and chance DLOC with

other covariates in the model. A similar model was constructed for the sum of

the seven indicators using a general linear regression model. The association of

DLOC with outcomes and comorbidities was assessed using simple correlations.

Missing Data

Values for missing data were not imputed for any of the variables used in

these analyses. Cases that were missing data on any of the variables used in a

particular analytic procedure were excluded. This also applies to cases that were

missing data on variables used to create the internal and chance DLOC scales.
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CHAPTER 8: RESULTS

Study results are organized in sections to correspond to the five areas of

investigation described in Chapter 6. The eight specific research questions and

hypotheses outlined in Chapter 6 are addressed within these sections. Results

are briefly summarized at the end of each of the five sections.

Factorial Structure of Peyrot and Rubin's DLOC Instrument

Study Question 1: Is the five-domain structure of the DLOC instrument reported

by Peyrot and Rubin supported by results based on a large, diverse population of

patients with diabetes in Hawai'i?

Table 8.1 presents a comparison of the factorial structure of the 18-item

DLOC measure reported by Peyrot and Rubin to the structure found in the

sample of Hawai'i TRIAD Study participants in terms of the three primary

domains of DLOC - internal, chance and powerful others. Although the scales

for internal and chance DLOC were developed using the two-factor model, this

table reflects the results of the three-factor orthogonal model to facilitate

comparison.

All of the six items reported by Peyrot and Rubin to measure internal

DLOC also clustered together to form a single distinct factor in this study sample.

A notable difference is that one item, Regular doctor's visits avoid problems,

reported by Peyrot and Rubin as a measure of powerful others DLOC, also

loaded on this internal DLOC factor. In fact, in the two-factor model, this item

had the highest loading value of all items in the factor.
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Of the six items reported to measure chance DLOC, five items also loaded

on this factor in the study sample. The sixth item, If it's meant to be I will avoid

complications, loaded on the powerful others DLOC factor in this study sample,

but at a subthreshold level (.48).

Table 8.1: Comparison of DLOC Factorial Structure Reported by Peyrot and Rubin to

Hawai'i TRIAD Study Sample Results

(Factor loadings at below threshold level (.5) are indicated in parentheses).

Hawai'i TRIAD Study Sample

Peyrot and Rubin Internal Chance Powerful
DLOC Structure Others
Internal
I can avoid complications X
What I do is the main influence on my

X
health
I am responsible for my health X
When my sugar is high it's because of

X
somethinq I've done
When my blood sugar is high it's

X
because I've made a mistake
Complications are the result of

X
carelessness
Chance
Good health is a matter of good

X
fortune
If it's meant to be I will avoid (X)
complications .48
My blood sugars will be what they will

X
be
Blood sugars are controlled by

X
accident
I never know why I am out of control X
Good control is a matter of luck X
Powerful Others
Regular doctors visits avoid problems X
I should call my doctor whenever I

X
feel bad
I can only do what my doctor tells me (X) (X)

.46 .48
Health professionals keep me healthy X
My family is a big help in controlling

X
my diabetes
Other people have a big responsibility (X)
for my diabetes .44
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Of the six items reported to measure powerful others DLOC, only three

loaded on this factor in the study sample, with a fourth at a subthreshold level.

Two of the six items, I can only do what my doctor tells me, and Other people

have a big responsibility for my diabetes, loaded on the chance DLOC factor in

this study, and only at subthreshold levels.

Overall, in terms of the three main domains of DLOC, 13 of the 18 items

factored in a manner consistent with that reported by Peyrot and Rubin. All six of

the internal DLOC items, and five of the chance DLOC items (including the one

just below the loading threshold) performed as Peyrot and Rubin suggested they

would. The measures of powerful others DLOC did not perform as well. Only

three of the items clearly clustered together on this factor. Although the item, I

can only do what my doctor tells me, nearly reached the loading threshold on this

factor, it also nearly reached the loading threshold on the chance DLOC factor,

indicating it is not clearly a measure of either factor. The item, Other people

have a big responsibility for my diabetes, loaded on the chance DLOC factor, but

at a subthreshold level.

Perhaps the most interesting difference is in the item, Regular doctor's

visits avoid problems. This was reported by Peyrot and Rubin as a measure of

powerful others DLOC but performed as a measure of internal DLOC in this

sample. This suggests that respondents interpreted this item as having more to

do with their efforts to visit the doctor than the importance of doctors in avoiding

diabetes-related problems.
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Alpha reliabilities for each of the three scales hypothesized by Peyrot and

Rubin are not reported individually but as a range between .65 to .75 (1994:996).

Alpha reliabilities for each of the three factors in this study (including only items

that loaded at a level of .5 or higher) are .71 for internal DLOC, .71 for chance

DLOC and .54 for powerful others DLOC.

Peyrot and Rubin reported that powerful others DLOC was actually

comprised of two factors with eigenvalues greater than one. They describe these

two factors as powerful others - health care professionals and powerful others -

non-medical others. Similarly they reported that internal DLOC separated into

two factors after an educational intervention and re-measurement of the same

subjects. They describe these two factors as measures of autonomy and self

blame, and provide some evidence that the associations of these two factors with

diabetes outcomes are different. As described previously, the initial factor

analysis with this study sample did result in a five-factor solution. Two of the

three items hypothesized by Peyrot and Rubin as measures of internal DLOC 

autonomy, clustered together on the same factor in the five factor model (I can

avoid complications and What I do is the main influence on my health), although

in this study, the factor also included the items It's something I've done when my

blood sugar is high and Regular doctor's visits avoid problems. Two of three

items hypothesized as measures of internal DLOC - self blame, When my blood

sugar is high it's because I've made a mistake and Complications are the result

of carelessness, do load on a single factor with no other items. It appears that

the distinction between autonomy and self-blame may be supported by the data
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but there are differences in the items that measure each of these components in

comparison to those reported by Peyrot and Rubin.

The separate components of powerful others - health professionals and

powerful others - non-medical were not supported in this study. As described

previously, the item Regular doctor's visits avoid problems, was correlated with

measures of internal DLOC. The items, I can only do what my doctor tells me

and I should call my doctor whenever I feel bad, loaded on the factor with If it's

meant to be I will avoid complications. Similarly, the two hypothesized powerful

others - non-medical items, My family is a big help in controlling my diabetes and

Other people have a big responsibility for my diabetes, loaded on a separate

factor with the item, Health professionals keep me healthy. In general, the

hypothesized powerful others DLOC items were not correlated in the manner

suggested by Peyrot and Rubin and the clear distinction between powerful others

DLOC - health professionals and powerful others DLOC -non-medical, is not

supported by the data collected for this study sample.

Results for this sample indicate that the items theorized by Peyrot and

Rubin to measure internal and chance DLOC, for the most part, also constituted

coherent internal and chance factors in the Hawai'i TRIAD sample. The items

theorized to measure powerful others DLOC did not correlate with factors as

predicted, nor did the theorized subdomain items within internal DLOC and

powerful others DLOC.
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Socioeconomic Position and DLOC

Study Question 2: Describe DLOC orientation patterns in terms of demographic

variables among individuals in Hawai'i with diabetes receiving care in managed

care settings.

The mean, standard deviation and percent agreement (collapsing responses

of mildly agree, agree and strongly agree) and percent disagreement (collapsing

responses of mildly disagree, disagree and strongly disagree) for each of the 18

items in the DLOC measure are presented in Table 8.2. All items have a

possible value range from 1 (strongly disagree) to 6 (strongly agree).

Table 8.2: Responses to DLOC Items

N Mean S.D. % %
Disagree Agree

What I do is the main influence of my health 1394 5.2 0.8 3.0 97.0
I can avoid complications 1354 4.8 1.2 11.2 88.8
Regular doctor's visits avoid problems 1407 5.0 1.1 8.7 91.3
It's something I have done when my sugar
is high 1393 4.9 1.1 8.5 91.5
I am responsible for my health 1410 5.4 0.8 2.2 97.8
When my blood sugar is high it is because I
made a mistake 1388 4.4 1.4 23.3 76.7
Good control is a matter of luck 1391 2.0 1.3 84.8 15.2
Blood sugars are controlled by accident 1371 1.9 1.0 93.4 6.6
My blood sugars will be what they will be 1357 2.6 1.5 74.6 25.4
I never know why I'm out of control 1322 2.5 1.3 79.7 20.3
Good health is a matter of good fortune 1392 3.6 1.8 48.0 52.0
I can only do what my doctor tells me 1376 3.0 1.6 55.1 44.9
If it's meant to be I will avoid complications 1364 4.4 1.6 24.6 75.4
I should call my doctor whenever I feel bad 1400 4.2 1.5 30.4 69.6
Health professionals keep me healthy 1389 4.6 1.2 16.4 83.6
My family is a big help in controlling my
diabetes 1371 4.2 1.5 28.0 72.0
Complications are the result of
carelessness 1396 4.5 1.4 22.1 77.9
Other people have a big responsibility for
my diabetes 1402 2.1 1.2 86.8 13.2

99



Overall, these results show that respondents had a strong sense of

responsibility for their health. Over 95% of respondents agreed the statement, I

am responsible for my health, and other indicative items such as What I do is the

main influence on my health. Results indicate that respondents were fairly

knowledgeable about diabetes as well, acknowledging that blood sugar is

controlled by what they do and not by accident.

There are, however, indications that some respondents did not feel they had

control over their condition or diabetes-related outcomes. Twenty percent

agreed with the statement, I never know why I'm out of control, 25% agreed that

My blood sugars will be what they will be, and 15% agreed that good control is a

matter of luck. Fourteen percent agreed that they could only do what their doctor

told them.

Table 8.3 presents the mean internal DLOC and chance DLOC scores by

gender and age. Overall, there was no significant relationship between gender

and internal DLOC or chance DLOC, although scores for women in this sample

were slightly higher for both scales in comparison to scores for men. Overall,

there were no significant differences among the three age groups in terms of

internal DLOC, or among these age groups for men and women. The trend for

internal DLOC is opposite for men and women, with older men having higher

scores than younger men, and older women having lower scores than younger

women. Given that this is a cross sectional study, it is not possible to determine

whether these trends are the result of the aging process or more related to
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generational effects and the past experiences of women and men who are

currently age 65 or older.

With regard to chance DLOC, there was a significant association with age

(p<.05) and this is due to significant differences among women of different age

groups (p<.01). Among 18-44 and 45-64 year olds, scores on chance DLOC are

comparable for men and women. Scores for men in the 65+ age group are

higher than for younger men, but not significantly higher. Among older women,

however, scores for chance DLOC are significantly higher than for younger

groups (p<.01 ).

Table 8.3: Mean Internal and Chance DLOC Scores by Age and Gender

N Internal Chance
I-DLOC/C-DLOC DLOC DLOC

Males Age Group
18-44 89/86 24.8 15.6
45-64 405/394 25.4 15.4

65+ 167/159 25.7 15.8
Total Males 687/639 25.3 15.6

p=.082 p=.860
Females Age Group

18-44 133/128 25.4 15.4
45-64 347/317 25.8 15.7

65+ 154/137 25.1 17.4
Total 634/582 25.5 16.0
Females

p=.155 p=.OO6
Total 18-44 218/214 25.2 15.5

45-64 752/711 25.5 15.6
65+ 321/295 25.4 16.6

p=.489 p=.031
All Ages 1291/1221 25.4 15.8

Table 8.4 presents results for internal and chance DLOC by education and

gender. Overall the association of internal DLOC and education is not
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significant, nor are there significant relationships for men and women separately.

In contrast, education is significantly associated with chance DLOC overall

(p<.001) and for men and women separately (p<.001 for both). Chance DLOC

scores are highest among those with the least education and decrease with each

higher category of educational attainment. This trend is evident for both men and

women. Again, since this is a cross sectional study, it cannot be determined

whether education alters internal or chance DLOC. It may be that broad beliefs

about LOC in general, likely to be correlated with DLOC, affect educational

attainment.

Table 8.4: Mean Internal and Chance DLOC Scores by Education and Gender

N Internal Chance
I-DLOCIC-DLOC DLOC DLOC

Males Education
Level

Some HS or
less 73/69 24.8 18.6

HS Grad 2131208 25.3 16.4
Some College 188/184 25.4 15.2
>=4vr Colleqe 183/178 25.4 14.1

Total Males 25.3 15.7
p=.528 p=.OOO

Females Education
Level

Some HS or 86/81 24.9 19.6
less

HS Grad 207/193 25.5 16.2
Some Colleqe 2401214 25.5 15.1
>=4yr College 101/94 26.1 14.8

Total Females 25.5 16.0
p=.114 p=.OOO

Total
Some HS or 159/150 24.8 19.1

less
HS Grad 420/401 25.4 16.3

Some Colleqe 428/398 25.4 15.1
>=4yr College 284/272 25.7 14.3

0=.102 p=.OOO
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The association of income with internal and chance DLOC presented in

Table 8.5 shows a trend similar to that for education and both domains of DLOC

(internal and chance) are significantly associated with income (p<.01 for internal

DLOC and p<.001 for chance DLOC). Internal DLOC scores increase and

chance DLOC decrease as income increases. The association of internal DLOC

and income is significant for men (p<.05) but not for women. The association of

chance DLOC and income is significant (p<.001) for both men and women.

Table 8.5: Mean Internal and Chance DLOC Scores by Income and Gender

N Internal Chance
DLOC DLOC

Males Income Level
<than $15K 91/89 24.7 18.3

$15K - $40K 219/212 25.0 16.2
$40K - $75K 192/187 25.4 15.3
>than $75K 155/151 25.9 13.7

Total Males 657/639 25.3 15.7
p=.014 p=.OOO

Females Income Level
<than $15K 144/141 25.1 18.3

$15K - $40K 259/237 25.5 16.3
$40K - $75K 123/108 25.8 14.1
>than $75K 108/96 26.0 14.4

Total Females 634/582 25.5 16.0
p=.229 p=.OOO

Total <than $15K 235/230 24.9 18.3
$15K - $40K 478/449 25.3 16.2
$40K - $75K 315/295 25.5 14.9
>than $75K 263/247 25.9 14.0

p=.OO7 p=.OOO

Using the variable DLOC type, constructed from the scales for internal and

chance DLOC, the proportions of respondents categorized as "Type A" (high
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internal OLOC and low chance OLOC) and as "Type 0" (low internal OLOC and

high chance OLOC) for gender, age, education and income groups are compared

in Table 8.6. These two groups can be thought of as 'pure' internal (Type A) and

'pure' chance (Type 0). The proportions for men and women are similar

although a higher proportion of women in this sample were classified as Type A

and a higher proportion of men were classified as Type O.

Table 8.6: Percentage by DLOC Type, Gender, Age, Education and Income

%TYPEA % TYPE D
{Hi internall {Lo internall
Lo chance Hi chance

Gender
M 25.2% 29.1%
n 154 178
F 30.9% 24.2%
n 325 134

Age
18-44 33.3% 24.6%

n 69 51
45-64 28.5% 25.6%

n 193 173
65+ 22.4% 31.3%

n 63 88
Education

Some HS or 13.9% 47.4%
less 19 65

n
HS grad 25.2% 27.6%

n 95 104
Some college 31.9% 24.1%

n 123 93
>=4yr college 33.2% 18.9%

n 88 50
Income

< than $15K 18.5% 40.8%
n 39 86

$15K - $40K 25.8% 28.4%
n 110 21

$40K - $75K 31.5% 22.7%
n 90 65

>$75K 35.5% 16.5%
n 86 40
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A third of respondents aged 18-44 years fell into the Type A group and almost a

third of the seniors in the study fell into the Type D group. Only 13.9% of those

who did not graduate from high school were classified as Type A, compared to

33.2% of college graduates. Almost half of those who did not graduate from high

school fell into the Type D group, compared to less than 20% of the college

graduates. Similarly, less than 20% of those earning less than $15,000 per year

were classified as Type A, compared to more than a third of those earning more

than $75,000 per year. More than 40% of those earning $15,000 or less were

classified as Type D, compared to 16.5% of those earning more than $75,000

per year.

Summary of Results

Internal DLOC - Overall, internal DLOC among this study population was high,

as measured using Peyrot and Rubin's instrument and scales derived from factor

analysis. On a scale ranging from 5-30, the mean score for this population was

25.4, with a standard deviation of 3.4.

Chance DLOC - There was more variation in chance DLOC scores in the study

population than in internal DLOC scores. On a scale ranging from 6-36, the

mean score was 15.8, with a standard deviation of 5.6.

Gender - There were no statistically significant differences between men and

women in overall internal or chance DLOC scores. A larger proportion of women
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than men in the study were categorized in the "pure" internal group and a larger

proportion of men were categorized in the "pure" chance group. There were,

however, differences in chance DLOC between older men and women, with older

women having higher chance DLOC scores than younger women and older men.

Age - Internal DLOC was approximately the same across age groups. Chance

DLOC increased only slightly across age groups for men but was significantly

higher for older women. Chance DLOC was consequently significantly higher for

all respondents aged 65 years and older than for younger groups.

Education - There were no significant differences in internal DLOC among

categories of educational attainment for men, women or the total sample.

Chance DLOC scores, in contrast, were lower for each increasing category of

educational attainment for men and women, and for the total study sample.

Nearly half of respondents who did not graduate from high school were classified

in the 'pure' chance group, compared to less than 20% of those who graduated

from college. Similarly, less than 15% of respondents who did not graduate from

high school were classified in the 'pure' internal group compared to a third of

those who graduated from college.

Income - Income was significantly associated with internal and chance DLOC for

men and with chance DLOC for women. Internal DLOC scores go up and

chance DLOC scores go down with each higher income bracket. Both domains
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of DLOC were significantly associated with income for the total study sample.

More than 40% of those earning less than $15,000 annually fell into the 'pure'

chance group compared to 16.5% of those earning more than $75,000 annually.

Race/Ethnicity and DLOC

As described in the methods section, special race/ethnicity variables were

constructed for the Hawai'i study population in order to present study results in a

manner most relevant to Hawai'j's population (See Table s 7.2 and 7.3). This

classification scheme does result in counting some individuals in more than one

category in some tables, however statistics are based on unduplicated counts.

Mean scores for internal and chance DLOC are presented in Table 8.7. A

univariate generalized linear model was used to calculate adjusted means

separately for internal DLOC and chance DLOC with the following variables

included in the model as covariates: gender, age at interview (as a continuous

variable), education (4 categories) and birthplace (United States - yes or no).

Table 8.7: Adjusted and Unadjusted Mean Internal DLOC Scores by Race/Ethnicity

N* Unadjusted Adjusted 95% C.1. 95% C.1.
Internal Internal Lower Upper
DLOC DLOC**

Asian 561/496 25.6 25.7 25.4 26.0
Japanese 398/314 25.6 25.5 25.1 25.9

Filipino 244/157 25.5 26.0 25.4 26.5
Chinese 165/131 25.6 25.7 25.2 26.3
Korean 37/25 25.1 24.6 23.4 25.9

Caucasian 203/142 25.4 25.4 24.8 25.9
Hawaiian/Pt 197/146 25.5 25.6 25.1 26.2
Hawaiian
Hispanic 33/22 22.8 22.0 20.7 23.4
Other Pac lsi 16/7 24.9 24.7 22.5 27.4
Other/Unknown 179/115 25.2
* N (unadjusted/adjusted)
**Scores adjusted for gender, age, education and birthplace.
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In general, the scores for internal DLOC did not differ appreciably among

these racial and ethnic groups after adjusting for differences in gender, age,

education and birthplace. Based on the confidence intervals, there is only one

significant difference - Hispanics have lower internal DLOC scores in

comparison to other groups except Other Pacific Islanders and Koreans. These

results are illustrated in Figure 8.1. It should be cautioned, however, that the

Hispanic and Other Pacific Islander groups were relatively small and therefore

scores may not be as stable as those for other groups.
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Figure 8.1: Adjusted Mean Internal DLOC by Race/Ethnicity with 95% Confidence Intervals
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While there are only small differences between these groups, they can be rank

ordered in terms of internal DLOC as follows:

1. Filipino
2. Chinese
3. Asian
4. Hawaiian/Part Hawaiian
5. Japanese
6. Caucasian
7. Other Pacific Islander
8. Korean
9. Hispanic

25.7
25.6

25.4

26.0
25.7

25.5

24.7
24.6
22.0

Table 8.8 presents the adjusted and unadjusted mean scores for chance

DLOC by race/ethnicity. As with internal DLOC, after controlling for gender, age,

education and place of birth, there are no significant differences among these

groups. These results are displayed graphically in Figure 8.2. It should be noted

that the difference between Hawaiians and Other Pacific Islanders is most likely

a result of the inclusion of Part Hawaiians and the lower chance DLOC scores

found for groups that may also be represented among Part Hawaiians (e.g.

Caucasians and Japanese).

Table 8.8: Mean Chance DLOC Scores by Race/Ethnicity

N* Unadjusted Adjusted 95% C.I. 95% C.1.
Chance DLOC Chance DLOC* Lower Upper

Asian 635/479 16.2 15.9 14.7 16.5
Japanese 379/302 15.1 15.6 15.0 16.2

Filipino 233/152 17.2 16.1 15.2 17.0
Chinese 151/120 16.3 16.0 15.1 16.9
Korean 34/23 16.6 16.5 14.4 18.5

Caucasian 187/131 14.0 14.5 13.6 15.4
Hawaiian/Pt Haw'n 176/131 15.6 15.8 14.7 16.5
Hispanic 34/22 15.2 14.9 12.8 17.1
Other Pacific Islander 16/7 20.4 18.4 14.6 22.2
Other/Unk 171/119 16.2 16.2 15.3 17.2
N (unadjusted/adjusted)
**Scores adjusted for gender, age, education and birthplace.
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Figure 8.2: Adjusted Mean Chance DLOC by Race/Ethnicity with 95% Confidence Intervals

Although differences between racial/ethnic groups in chance DLOC scores are

small and statistically insignificant, groups can be rank ordered based on these

scores as follows:

1. Other Pacific Islander 18.4
2. Korean 16.5
3. Filipino 16.1
4. Chinese 16.0
5. Asian 15.9
6. Hawaiian/Pt. Hawaiian 15.8
7. Japanese 15.6
8. Hispanic 14.9
9. Caucasian 14.5

Controlling for covariates such as age, gender, education and birthplace,

as was done in comparing DLOC scores among racial and ethnic groups, is
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important when trying to answer the academic question of whether differences

are due to cultural factors or socioeconomic factors. In actuality, however,

socioeconomic factors are correlated with racial and ethnic groups. To describe

patterns of DLOC among study participants of different racial and ethnic groups,

the proportion of patients was measured in terms of DLOC type. As shown in

Table 8.9, different patterns emerged for various racial and ethnic groups. Sixty

percent of Other Pacific Islander (a very small group), 43% of Hispanic, 38% of

Korean and 35% of Chinese respondents were categorized as Type D (high

chance, low internal DLOC). Thirty-two percent of Caucasian, 31 % of

Hawaiian/Part Hawaiian and 30% of Japanese respondents were categorized as

Type A (high internal, low chance DLOC). Figure 8.3 presents graphically the

proportion of Type A and Type D respondents in each racial/ethnic group.

Table 8.9: Percentage of Cases for Racial/Ethnic Groups by DLOC Type

N Type A Type D
Type AI {Hi Internal/ (Lo Internal/
Type D Lo Chance) Hi Chance)

Asian 314/597 26.5% 26.1%
Japanese 187/359 30.4% 21.7%

Filipino 112/217 24.9% 26.7%
Chinese 90/148 25.7% 35.1%
Korean 21/34 23.5% 38.2%

Caucasian 96/183 32.2% 20.2%
Hawaiian 102/173 31.2% 27.7%
Hispanic 17/32 9.4% 43.8%
Other Pacific
Islander 13/15 26.7 60.0%
Other/Unknown 94/163 28.8% 28.8%
Total 636/1163 27.9% 26.7%
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Figure 8.3: Percentage of Type A (Hi Internal/La Chance) and

Type D (La Internal/Hi Chance) by Race Ethnicity

Summary ofResults

In terms of race/ethnicity, only minor differences remain after controlling

for gender, age, education and birthplace. This finding suggests that differences

in DLOC are more the result of socioeconomic differences rather than cultural

differences. Although they constitute a very small group, Hispanics in this study
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have a unique pattern of DLOC with significantly lower internal DLOC and

relatively low chance DLOC.

Quality of Care for Diabetes and DLOC

Hypotheses:

3. A high internal DLOC orientation will be associated with better quality of care

as measured by seven specific measures of quality of care for diabetes and a

composite measure of these seven measures, controlling for age, gender,

education level, race/ethnicity and health plan effects.

4. The association of internal DLOC with quality of care will be stronger for

measures of quality that require more active participation by patients,

specifically eye examinations and lab tests (HbA 1c, cholesterol level testing

and urinalysis).

Overall, the quality of care received by the respondents of this study was

quite good. Table 8.10 presents the percentages of respondents who received

each of the seven process quality of care indicators. Of the seven services, over

80% received five or more.

To examine the relationship between internal and chance DLOC and

quality of care as measured by these seven indicators, a series of two by two

tables were initially generated, crosstabulating the dichotomous internal and

chance DLOC variables (high and low) with the seven variables indicating

whether or not the service was received by the patient. Based on the chi square
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statistic, only two significant associations were identified. Patients with high

chance DLOC scores were more likely to get a foot exam than patients with low

chance DLOC scores (88.5% vs. 82.7%, p=.020). Patients with low internal

DLOC scores were more likely to get a proteinuria assessment than patients with

high internal DLOC scores (87.1 % vs. 80.4%, p=.011). Of the seven services,

the mean number received by those in the high internal DLOC group was 5.5,

compared to 5.6 for the low internal DLOC group. On the average, individuals in

the high chance DLOC received 5.6 services, compared to 5.5 for the low chance

DLOC group.

Table 8.10: Percentage of Respondents That Received Each Process Quality of Care

Indicators

Process of Care %
N Received

Eye Exam 925 81.8%
Foot Exam 925 84.9%
HbA1c Measured 925 89.4%
Lipids Measured 925 80.5%
Proteinuria 925

84.0%
Assessed
Advice to take 925

61.1%
Aspirin
Flu Vaccination 911 72.3%

Because these dichotomous measures of DLOC may have been too crude

to capture finer differences in DLOC, mean internal and chance DLOC scores

were compared for groups who did and did not receive each of the seven

services. The significance of differences between each of these 14 pairs of

means (internal and chance DLOC for each of the seven services) was
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measured using ANOVA. Once again, only two significant associations were

identified. The mean chance DLOC score for those who received a foot exam

was 15.9, compared to 14.7 for those who did not (p=.038). Similarly, the mean

internal DLOC score for those who received a proteinuria assessment was 25.4,

compared to 26.3 for those who did not (p=.005).

In an attempt to measure the independent effects of internal and chance

DLOC, binomial logistic regression models were run for each of the seven

processes of care quality indicators with the following variables included in the

models: internal DLOC, chance DLOC, health plan, sex, age, duration of

diabetes, income, education, treatment and race/ethnicity. Internal and chance

DLOC, duration and age were entered into the model as continuous variables,

the rest were included as categorical variables. Internal DLOC continued to have

a significant independent effect upon proteinuria assessment (p=.023), with the

likelihood of receiving this test decreasing as internal DLOC scores increased.

There were significant effects for health plan and treatment (diet only vs. oral

medications, insulin and insulin with oral medications) upon predicted receipt of

proteinuria assessment. Predicted receipt of proteinuria increased as treatment

intensity increased. Neither internal nor chance were significant independent

predictors of receiving any of the other six services in these models.

Three variables emerged as important predictors of receiving these

services. Health plan, treatment and age were significant predictors of receiving

a foot exam, eye exam, an HbA1c test and advice to take aspirin, with older

patients and those with more intensive diabetes treatment more likely to receive
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these services. Those with higher income and males were significantly more

likely to receive advice to take aspirin. Other Pacific Islanders were more likely

to receive flu shots. Health plan and older age were the only significant

predictors of having lipids measured.

A generalized linear model was generated to measure the effects of these

ten variables upon the number of services (out of seven) received. In this model,

neither internal nor chance DLOC were significant. Health plan, higher income,

older age and treatment intensity were all significant predictors of receiving more

services. The two study hypotheses were not confirmed. Internal LOC was not

associated with better quality of care. In fact, the trend was in the opposite

direction.

Summary of Results

Low internal DLOC was associated with an increased likelihood of proteinuria

assessment and high chance DLOC was associated with getting a foot exam.

High internal DLOC was not associated with receiving any of the seven individual

processes of care or with more of the seven processes measured. Health plan,

income, age and treatment were found to be positive predictors of receiving

individual processes of care and a higher proportion of the seven measured.
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Self-care Behaviors and CLOC

Hypotheses:

5. A high internal DLOC orientation will be associated with more frequent self-

monitoring of blood glucose, lower body mass index (8MI), lower rates of

smoking, and more time spent on self-care activities than other DLOC

orientations, particularly chance DLOC orientation.

6. The positive association of high DLOC with self-care behaviors will not be as

strong among individuals with extremely high (top 25%) internal DLOC.

To assess the relationship of internal and chance DLOC and self-care

behaviors, simple correlations were measured for each of the two scales with

each self-care variable. The results are summarized in Table 8.11.

Table 8.11: Self-care Behaviors and DLOC

Internal DLOC Chance DLOC
n Correla- P* n Correla- P*

tion tion
Coeffi- Coeffi-
cient cient

Body Mass Index (BMI) 1291 .02 NS 1221 -.07 .010

Smoking in Past Year 1264 -.07 .013 1196 .07 .018

Self Monitoring of Blood
Glucose (SMBG)

YIN 1252 .02 NS 1189 -.05 NS
Times per week 846 .06 NS 808 -.09 .010

Daily 1208 .06 .032 1146 -.09 .004
Times per day 862 -.04 NS 820 -.05 NS

Extra Minutes per day
Exercise 1173 .08 .010 1117 -.01 NS

Shopping, preparing food 1099 .06 NS 1055 .11 .000
Caring for feet 1158 -.04 NS 1099 .10 .001

* 2 tailed significance
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Internal DLOC was significantly associated with three self-care behaviors,

smoking in the past year (negative association), self-monitoring of blood glucose

(SMBG) on a daily basis (positive association) and the number of extra minutes

spent per day exercising, due to diabetes (positive association). Interestingly,

Chance DLOC was negatively associated with body mass index (BMI). Chance

DLOC was positively associated with smoking in the past year, and also with

extra minutes spent per day shopping for and preparing food and foot care, as a

result of diabetes. Chance DLOC was negatively associated with 5MBG on a

daily basis and the number of times monitored per week.

To more closely examine trends, internal and chance DLOC were divided

into quartiles and some significant trends were identified. With regard to internal

DLOC, 30.3% of the highest quartile monitored blood glucose at home compared

to 21.6% of those in the lowest quartile. Twenty-nine percent in the highest

quartile monitored blood glucose on a daily basis, compared to 24.6% of the

lowest quartile. On the average, those in the lowest quartile monitored their

blood glucose 4.9 times per week, compared to 5.4 times for the highest quartile.

Those in the lowest quartile spend less additional time on exercise and shopping

for and preparing food as a result of their diabetes in comparison to those in the

highest quartile (27.8 vs. 35.6 minutes per day for exercise and 20.7 vs. 27.3

minutes per day for food shopping and preparation).

With regard to chance DLOC, 33.1 % of the lowest quartile monitored

blood glucose at home compared to 21.2% of the highest quartile. Thirty-seven

percent of those in the lowest quartile monitored on a daily basis, compared to
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19.8% of those in the highest quartile. On the average, those in the lowest

quartile monitored 5.3 days per week, compared to 4.8 days per week among

those in the highest quartile. Respondents in the highest chance quartile spent

significantly more time caring for their feet (8.1 vs. 4.9 minutes per day) and in

food shopping and preparation (28.6 vs. 18.9 minutes per day) in comparison to

those in the lowest chance quartile.

Summary of Results

Internal DLOC was positively and significantly associated with daily self-

monitoring of blood glucose, and additional minutes spent per day on exercise.

There was a significant negative association of internal DLOC with smoking.

Chance DLOC was positively and significantly associated with smoking,

shopping for and preparing food and foot care and negatively associated with

self-monitoring of blood glucose. Surprisingly, chance DLOC was negatively

associated with 8M!. The relationship of internal DLOC with positive self-care

behaviors was stronger among those with the highest scores. Similarly the

relationship of chance DLOC with negative health behaviors was strongest

among those with the highest chance scores.

Intermediate Outcomes, Comorbidities and DLOC

Hypotheses:

7. Individuals with a high chance DLOC orientation will have higher glycosylated

hemoglobin, blood pressure, cholesterol levels, more diabetes symptoms,
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and poorer mental health and physical functioning than those with a high

internal DLOC orientation.

8. The association of higher glycosylated hemoglobin, blood pressure and

cholesterol levels will remain after controlling for differences in quality of care

received.

The association of internal and chance DLOC with intermediate outcomes

and comorbidities associated with diabetes are summarized in Table 8.12.

Neither internal nor chance DLOC were significantly correlated with HbA1c,

diastolic or systolic blood pressure or total cholesterol. However, internal DLOC

was negatively associated with increased comorbidities (Charleson Index), more

self-reported diabetes symptoms (Testa score), and positively associated with

lower (better) scores on the mental health summary score (MCS) and higher

(better) physical functioning summary score (PCS) of the SF-12. Chance DLOC

was positively associated with increased co-morbidities, more self-reported

diabetes symptoms, better mental health and lower physical functioning scores,

although the association with mental health scores did not reach significance.
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Table 8.12: Intermediate Outcomes and DLOC

* 2 tailed significance

Internal DLOC Chance DLOC
n Correia- P* n Correia- P*

tion tion
Coeffi- Coeffi-
cient cient

HbA1c 862 -.06 NS 730 .03 NS

Blood Pressure
Systolic 813 -.03 NS 769 .07 NS

Diastolic 660 -.01 NS 625 .03 NS

Total Cholesterol 684 .00 NS 574 .01 NS
LDL 797 .02 NS 797 .06 NS

Charleson Index 827 -.11 .002 784 .07 .049

Testa Score 1000 -.19 .000 952 .14 .000

MCS Score 1291 -.14 .000 1221 -.02 NS

PCS Score 1291 .16 .000 1221 -.14 .000
..

These results seem to indicate that in terms of objective, diabetes-related

physiological measures, there are no differences associated with internal or

chance DLOC. However, there are indications that those with lower internal

DLOC and those with higher chance DLOC both objectively and subjectively

experience a greater burden of illness. Although the likelihood of comorbid

conditions and physical disability increases with age and duration of diabetes, as

reported previously, internal DLOC is not independently associated with age, and

diabetes duration is not independently correlated with either internal or chance

DLOC. In addition, treatment modality, an indication of diabetes severity, does

not differ appreciably between the low and high groups for internal and chance

DLOC (22.8% vs. 21.3% on insulin or insulin plus oral meds for internal DLOC
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and 24.1 % vs. 20.5% for chance DLOC). Yet, self-reported health status was

worse for the high chance DLOC group (21.7% excellent or very good) than the

high internal DLOC group (29.3% excellent or very good).

Summary of Results

Neither internal nor chance DLOC were related to intermediate

physiological outcomes of diabetes. Internal DLOC was related to fewer

comorbid medical conditions, fewer diabetes symptoms, better mental health and

physical functioning scores. Chance DLOC was associated with more comorbid

medical conditions and diabetes symptoms, as well as poorer physical

functioning.
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CHAPTER 9: CONCLUSIONS AND DISCUSSION

Six main conclusions can be drawn from this study:

1. Peyrot and Rubin's instrument performed well for the measurement of internal

and chance DLOC, but less well for external DLOC and hypothesized

subdomains.

2. DLOC is related to socioeconomic position.

3. There was no evidence of strong cultural effects upon DLOC, after controlling

for the effects of socioeconomic position.

4. The quality of care received by people with a high chance DLOC was as good

or better than that received by those with a high internal DLOC.

5. Internal DLOC is positively related to self-care behaviors and chance DLOC is

negatively related to self-care behaviors.

6. DLOC is not related to physiological measures of diabetes-related outcomes

but high chance DLOC orientation is related to a greater burden of illness

including diabetes symptoms, comorbid conditions, mental health and

physical functioning.

More detailed discussion of these conclusions follow in for each of the five

areas of investigation, along with a description of study limitations and possible

directions for future research.

Study Limitations

Prior to the discussion of study conclusions, there are some study

limitations that warrant notation. As discussed in the Methods section, there are
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factors related to eligibility for the TRIAD Study that result in sample bias. This

study represents an insured population, engaged in health care (all had to have

received services in the eighteen months prior to the study), and is likely to

include patients who are healthier and those with better controlled diabetes, than

that of the entire population in Hawai'i with diabetes. For these reasons, this

study may not adequately reflect the barriers to optimal diabetes care and

outcomes for patients at highest risk due to severity of illness and/or lack of

insurance. It is likely, however, that the barriers faced by these individuals would

be similar to those faced by some study participants with economic hardships

and poorly controlled diabetes, but magnified as a result of increased health and

socioeconomic stressors.

Another limitation results from the cross sectional design of the study.

While significant relationships were identified between DLOC and patient

characteristics, self-care behaviors and diabetes related outcomes and

comorbidities, the causal direction of these associations cannot be definitively

demonstrated with a cross sectional design. Even with the eighteen-month

follow-up and planned re-survey of the cohort in the future, it is not possible to

conclusively demonstrate causal direction for many observed relationships.

Another issue related to cross sectional design is that DLOC was only

measured once. Without repeated measurement it is difficult to determine the

stability of DLOC over time, or whether measurements are more indicative of

transient states. Based on the results of this study, DLOC measures may be
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included in planned future follow-up surveys of the entire TRIAD cohort (all six

sites).

Diabetes knowledge per se was never measured directly in this study.

Although this was a candidate domain for inclusion in the patient survey, it was

dropped due to the length of the survey and competing priorities for other

measures. This is an important factor because it is thought to be an important

tool used by those with high internal DLOC in achieving better care and

outcomes. Study data do, however, provide some indirect indicators of diabetes

knowledge among respondents.

An additional area that cannot be adequately assessed with the current

TRIAD data is treatment adherence, particularly with prescribed medication. The

chart review and patient survey provide information about medications

prescribed, but there is little information about what the patient actually took or

the degree to which they followed instructions about taking medications. This is

an important issue, particularly with regard to seniors and changes in Medicare

prescription benefits. The collection of more detailed information about

medication adherence and barriers to adherence is planned for future follow-up

of the existing TRIAD cohort, and possibly a new cohort of patients. There are

some indicators of treatment adherence in the current data, including smoking

status, 8MI, self-monitoring of blood glucose, and time spent on exercise and

foot care.
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Concepts and Measurement

As described previously, Peyrot and Rubin's DLOC instrument performed

well in the measurement of internal and chance DLOC. This is a very positive

result considering ten years have passed since they published this instrument,

the substantially larger population it was tested on in Hawai'i (1400 patients vs.

169), and the significant differences in racial and ethnic composition between the

two study samples. It bears reiteration, however, that there are somewhat

subjective decisions involved in factor analysis, and there is no single "correct"

solution. Others may have interpreted the data in slightly different ways.

It is not surprising that the instrument performed least well in the area of

external DLOC. To some extent this is reflective of a larger issue with the

concept of LOC in general. Rotter's initial work in the measurement of LOC

essentially focused the relative sense of perceived individual control. Using this

instrument, an investigator could draw conclusions about whether an individual

felt they had control over their life, or not. With the intent of more specifically

articulating the sources of control, if it was not within one's self, LOC

measurement became multidimensional. These multiple dimensions, however,

are all in external LOC. Rotter's original concept is still present, in the

measurement of internal LOC. This shift to multidimensional measurement has

had some benefits but has caused some problems as well. First of all, the notion

of control or direct causation of events may be irrelevant for some people. If an

individual does not feel they have control over events or circumstances, they may

also have no idea about who else or what else does have control. In this study,
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for example, almost 27% of respondents scored low for both internal and chance

DLOC. While it is possible that this may be a response set, given the substantial

size of this group, it is more likely that these respondents could not identify a

specific source of control or that the idea of control was irrelevant to them. While

adding additional domains of external LaC may be helpful in some cases (i.e.,

questions regarding spirituality), the increasing measurement of additional

domains of external LaC may contribute very little if it is already known that an

individual does not feel they have control.

An additional problem resulting from multidimensional measurement is the

issue of trying to combine scores from different domains to form a coherent

picture of individuals or groups. Scores on separate domain scales tend to be

uncorrelated. For the internal and chance scales in this study the correlation

coefficient was -.07, although statistically significant (p=012), the absolute value

of this coefficient was very close to zero. This characteristic warrants against the

combination of the two scales into a single scale. Individuals with high internal

and low chance scores could look similar to individuals with low internal and high

chance scores. The method of classifying patients into types, as done by

Wallston and Wallston (1982) and Bradley et al. (1990), and for this study, is

somewhat helpful but may be too crude to measure fine distinctions, and result in

some useless categories. In the meantime, it is difficult to interpret whether high

internality is similar to low externality or if low internality is related to high chance.

Although intuitively it would seem that these relationships must exist, the data do

not always bear this out. This situation makes the comparison of findings among
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different studies using multidimensional measures very difficult. Perhaps the

best approach would be a unidimensional, condition-specific instrument.

DLOC - The Comparison of Groups

Although LaC has been studied as a psychological construct for more

than fifty years, this study, and numerous others before it, provide evidence that

LaC is a sociological, as well as a psychological phenomenon. As described in

the literature review section, initial interest in LaC was driven by efforts to

understand the mechanisms of social inequality. Theorists in the area of

socioeconomic status and health in particular, point to the stress and diminished

sense control associated with poor social environments as a primary mechanism

of disparities in health (Brunner and Marmot 1999). Link and Phelan propose a

"fundamental cause" explanation, suggesting that the sense of control

experienced by those at the upper levels of the social hierarchy provides a sense

of dominance and well being (Link and Phelan 2000). While perceived LaC may

be measured as an individual phenomenon, it is considerably influenced by the

social environment.

With regard to gender, some previous studies have found that women

tend to be more external in LOC orientation than men. This study did not identify

significant difference in internal or chance DLOC between men and women. One

possible factor is that much of diabetes control involves knowledge about food

and diet and women may be more knowledgeable in this area, as indicated in

other studies (Furnam and Kircaldy 1997; Hale 1985). For men, both internal
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and chance DLOC scores were similar across age groups. For women, chance

DLOC was significantly higher among those over age 65 in comparison to

younger groups. As a cross sectional study, it is not possible to determine

whether this is an effect of the aging process or instead reflects differences

among generations of women.

Mean scores for internal DLOC are generally high and increase with each

level of educational attainment for men and women, but they do not change

significantly. Scores for chance DLOC decrease with each level of educational

attainment and these changes are significant. It is important to bear in mind that

the average age of respondents is 57 and the average duration of diabetes is 11

years. For most respondents, educational attainment took place long before the

diagnosis of diabetes. While it cannot be stated with absolute certainty since this

is a cross sectional study, these findings suggest that general control orientation

is related to educational attainment and that this same control orientation carries

over to diabetes specific LOC later in life. For example, strong beliefs in fate or

luck are likely to reduce the likelihood of educational attainment. Later on, these

same beliefs in fate may be reflected in the sense of control one perceives they

have over their diabetes. This is also an example of how the correspondence

between domains of DLOC can be counterintuitive. One would expect that

internal DLOC would show significant increases with educational attainment (as

chance DLOC shows significant decreases), but this is not the case, at least in

this study.
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The relationship of income to DLOC does display this pattern of both

increases in internal DLOC and decreases in chance DLOC with each increasing

level of income. This finding, again, points to the social context of DLOC,

perhaps more so than education, since income coincides with having diabetes

and education is likely to have taken place years before. Both education and

income playa role, however, with nearly half of those with less than a high

school education and more than 40% of those earning less than $15,000

annually having both high chance and low internal DLOC scores (DLOC Type D).

Recalling Link and Phelan's (2000) fundamental cause theory, these factors

would increase the likelihood of getting diabetes in the first place and diminish

ability to manage it once diagnosed. Lower socioeconomic position would

decrease the resources available to prevent and manage diabetes. Limited

access to information, supermarkets with fresh fruit and vegetables and

recreational facilities are all associated with living in poor neighborhoods and

related to the prevention and successful management of diabetes.

In an attempt to measure the separate effects of race/ethnicity and

socioeconomic status in this study, DLOC scores for racial/ethnic groups were

compared, adjusting for age, gender, education and place of birth (United States

or not). Controlling for these covariates, only one significant difference among

these groups was identified - Hispanics in the study had lower internal DLOC

scores than other groups except Other Pacific Islanders and Koreans. These

findings suggest that differences among these groups are more related to

socioeconomic differences than cultural differences. The finding for Hispanics is
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interesting but with such a small sample, it may not be a reliable finding. In

addition, it may not be representative of Hispanics in other locations in which

they occupy a larger segment of the population.

These findings represent a statistical approach to an academic question,

however, among actual patients, race/ethnicity and socioeconomic position are

correlated. In the interest of translational research and developing interventions

to improve outcomes for diabetes, it is important to recognize socioeconomic

barriers as well as potential cultural barriers. Zola cautions against the

exploitation of culture in the design of culturally specific interventions as a tool to

redirect patients away from their chosen lifestyle practices towards those that

may be more consistent with other value systems (e.g. medical) (1983:236).

Similarly, the coincidence of lower socioeconomic conditions among minority

patients could lead providers to focus on cultural barriers when in fact, the

barriers are more socioeconomic in nature. Among the respondents in this

study, 35% of the Hispanics and 42% of the Other Pacific Islanders had less than

a high school education and earned less than $15,000 annually, compared to

12% and 15% of Caucasians respectively.

The LOC construct in general, and the diabetes-specific version, can also

imply a moral judgement that internal control is good and belief in fate is bad, and

that those who endorse the former are in some way superior to those who

endorse the latter. Without diminishing the importance of patient vigilance in

caring for their own diabetes, the value of self-sufficiency and self-determination

are not universally shared. These are particularly western values, reflected in

131



study results with Caucasians having lower chance DLOC scores than any other

group. Taken to an extreme, total avoidance of risk may not be a desirable or

even practical option. To quote Myers (in Zola),

'~ physician constructed composite picture of an individual with a low risk of

atherosclerosis would be:

"...an effeminate municipal worker or embalmer completely lacking in

physical or mental alertness and without drive, ambition, or competitive

spirit; who has never attempted to meet a deadline of any kind; a man with

poor appetite, subsisting on fruits and vegetables laced with com and

whale oil, detesting tobacco, spuming ownership of radio, television, or

motorcar, with full head ofhair but scrawny and unathletic appearance, yet

constantly straining his puny muscles by exercise. Low in income, blood

pressure, blood sugar, uric acid and cholesterol, he has been taking

nicotinic acid, pyridoxine, and long term anti-coagulant therapy ever since

his prophylactic castration" (Meyers 1968:215-216 in Zola 1983:267).

Similarly, chance is part of life and cannot be totally controlled. Calvin Coolidge,

former American president, offered the following insight regarding chance and

risk:

"When you see ten troubles rolling down the road, if you don't do anything,

nine of them will roll into a ditch before they get to you."
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DLOC and Self-Care Behaviors

An area of controversy in LOC research is whether people's perceptions

of control actually relate to observable behavior. The results of this study

suggest that they do. Internal DLOC was positively and significantly associated

with daily self-monitoring of blood glucose, and additional minutes spent per day

on exercise. There was a significant negative association of internal DLOC with

smoking. Chance DLOC was positively and significantly associated with

smoking, shopping for and preparing food and foot care (although this could be

indicative of diabetes complications) and negatively associated with self-

monitoring of blood glucose. Results in this area also showed larger effect sizes

with increasing scores. These results confirm the findings of Steptoe and Wardle

(2001) with regard to general LOC, Booth-Butterfield, Anderson and Booth

Butterfield (2001) with regard to smoking, and Peyrot and Rubin (1994) regarding

self-monitoring of blood glucose.

Process Quality of Care Indicators and DLOC

It was hypothesized that patients in the study with high internal DLOC

would receive more of the seven services that constitute standards for diabetes

care, and that these patients would also receive services that required additional

patient action (Le. eye exams and lab tests) at a higher rate than patients with

low internal DLOC or high chance DLOC. Neither of these hypotheses were

confirmed. The only significant differences were in foot exams and the

assessment of proteinuria, and patients with high chance scores received these
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services more often than other groups. One possible explanation suggested by

these results is that health care providers generally attempt to adhere to

standards of care, since overall quality by these measures was good, but they

also respond to the needs of individual patients. For example, it may not be

necessary for a 45 year-old diet controlled person with diabetes to have a foot

exam at every visit. Since patients with high chance DLOC scores were likely to

be older, and also had more diabetes symptoms and comorbid conditions, it is

possible they received more intensive treatment. It would appear that forces

impinging on health care providers and organizations from other sources, e.g.

clinicians' desire to provide high quality care and pressures upon the

organization to meet accreditation standards, have more of an impact on

physician behavior than individual patient characteristics.

DLOC and Diabetes-related Comorbidity and Outcomes

Although contrary to study hypotheses, DLOC was not found to be related

to any of the three hallmark intermediate physiological outcomes for diabetes,

HbA1c, blood pressure and total cholesterol. Internal DLOC was related to fewer

comorbid medical conditions, fewer diabetes symptoms, better mental health and

physical functioning scores. Chance DLOC was associated with more comorbid

medical conditions and diabetes symptoms, as well as poorer physical

functioning. One possible explanation for these findings is that the physiological

outcomes can be treated with medication, whereas the number of comorbidities,

diabetes symptoms, mental health and physical functioning are not as effectively
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treatable with medication. As with the finding for process measures of quality, it

may be that clinicians are able to identify patients with uncontrolled HbA1C,

blood pressure and cholesterol levels, and adjust medication regimens

accordingly. Although not readily feasible with the current data, it would be

important to look at medication use as a factor mediating the relationship of

internal and chance DLOC with these physiological outcomes before drawing any

firm conclusions about these relationships.

The results show that by objective and subjective measures, patients with

high chance DLOC have a greater burden of illness than patients with high

internal DLOC. This finding highlights an important question with regard to

DLOC as contributor to outcomes for diabetes vs. an outcome of diabetes

experience. There seems to be ample evidence that DLOC is related to a

general sense of control, present prior to the diagnosis of diabetes. There is no

clear pattern of association between duration of diabetes and DLOC, but it would

seem reasonable to assume that patients learn through their experience, the

degree to which they can manage the condition. Socioeconomic barriers and

associated low sense of control may contribute to a host of other physical and

psychological problems, in addition to diabetes. The experience of trying to

manage diabetes and other medical conditions with other social stressors may

reduce an individual's sense of control or exacerbate an already poor sense of

control. It seems likely that LOC in general, and DLOC specifically, acts in two

ways - the first is a general sense of control that an individual has, based on
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previous life experience, at the time of diagnosis. The second is the moderating

effect resulting from experience managing diabetes.

Directions for Future Research

Future studies of DLOC would benefit from more work in the area of

measurement. While including multiple domains of external DLOC is helpful to a

degree, it also substantially complicated the integration of domain measurements

and hampers the comparison of results from different studies. A single measure,

or a method of combining measures of multiple domains into a single measure,

would greatly facilitate future research.

While this study focussed on patient DLOC, health care takes place within

a patient/physician diad. There have been a number of attempts to enhance

patient internal DLOC, or to empower patients, to care for their diabetes, with

mixed results. Another potential approach would be to assist patients with

limited internal DLOC by providing support groups. In addition, while there is

some evidence that clinicians adapt their treatment to the DLOC style and needs

of patients, it may be of benefit to assist physicians with a method to more readily

assess patient preferences with regard to diabetes control. Health services

research has repeatedly demonstrated that patients differ in their desire for

control over treatment. The goal to have all patients become the primary

managers of their diabetes, or going further, their diabetes care, as Wagner et al.

suggest (2001 :66), may not be the most effective approach for all patients, or

even a realistic goal. Several studies in the United Kingdom have tested
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interventions to manipulate the clinical encounter based on the control

preference of patients. Such interventions appear to have promise and should

be more extensively tested in the United States.

Optimal care for diabetes requires patients and healthcare providers to

work together as a team. While considerable efforts have been made to alter the

role of patients in diabetes care, the opportunity for providers to adjust their role

to meet the needs and preferences of patients also offers the potential to improve

diabetes care and reduce disparities in health.
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Appendix A: Exemption Approval Letter from University of Hawai'i CHS

UNIVERSITY OF HAWAI"I

Comminee on Human Studies

MEMORANDUM

January 6, 2004

TO:

FROM

SUBJECT:

Beth Waitzfelder
Principal Investigator
Department ofSociology

William H. Dendle f ,
Executive Secretary \..r-J .
CHS #12767- "Locus ofConlril
with Diabetes in Hawaii"

University policy requires you to maintain as an essential part ofyour project records, any documents pertaining to
the use of humans as subjects in your research. This includes any infonnation or materials conveyed to, and received
from, the subjects, as well as any executed consent forms, data and analysis results. These records must be
maintained for at least three years after project completion or termination. If this is a funded project, you should be
aware that these records are subject to inspection and review by authorized representatives of the University, State
and Federal governments.

Please notify this office when your project is completed. We may ask that you provide information regarding your
experiences with human subjects and with the CHS review process. Upon notification, we will close our files
pertaining to your project Any subsequent reactivation of the project will require a new CHS application.

Please do not hesita~ to contact me ifyou have any questions or require assistance. I will be happy to assist you in
any way I can.

Thank you for your cooperation and efforts throughout this review process. I wish you success in this endeavor.

Enclosure

2540 Maile Way. Spalding 252. Honolulu, Hawai'i 96822-2303
Telephone: (S08) 539-39551(808) 956-5007. Facsimile: (808) 539-3954. Web site: wwwhawaiLedulirb

An Equal Opportunity/Affirmative Action Institution
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OMB No. 0990-0263
Approved for use through 07/3112005

Protection of Human Subjects
Assurance Identification/IRS Certification/Declaration of Exemption

. (Common Rule)

Po/icy. Research activities involving human subjects may not be conducted or supported by the Institutions must have an assurance of compliance that applies to the research to be conducted and
Departments and Agencies adopting the Common Role (56fR28DD3, June 18, IB9l) uniess the should submit certification of IRB review and approval with each application or proposal unless
activities are exempt from or approved in accordance with the Common Rule. See section 101{b) otherwise advised by the Department or Agency.
of the Common Rule for exemptions. Institutions submitting applications or proposals for support
must submit certification of appropriate Institutional Review Board (lRBI review and approval to
the Department or Agency in accordance with the Common Rule.

1. Request Type

[J ORIGINAL
[] CONTINUATION
[Xl EXEMPTION

2. Type ofMechanism

[J GRANT [J CONTRACT [] FELLOWSHIP
[J COOPERATIVE AGREEMENT
[] OTHER:

3. Name of Federal Department or Agency and, if known,
Application or Proposal identification No.

4. Title of Application or Activity 5. Name of Principal Investigator, Program Director, Fellow, or
Other

"Locus of Control, Quality and Outcomes of Care Among Managed Care Patients
with Diabetes in Hawaii' Beth Waitzfelder

6. Assurance Status of this Project (Respond fa one of the following)

[X] This Assurance, on file with Department of Health and Human Services, covers this actiVity:
Assurance Identification No. F-3526 ,the expiration date October 15, 2005 IRB Registration No. IORG0000169

[ ] This Assurance, on file with (agencyldepl)-::-__:-::--:-..,- ==-=:-:---:-::-:.-:---:-:;;--;:--;::- , covers this activity.
Assurance No. , the expiration date, IRB Registration/Identification No. (if applicable)

[ ] No assurance has been filed for this institution. This institution declares that it will provide an Assurance and Certification of IRB review and
approval upon request.

[Xl Exemption Status: Human subjects are involved, but this activity qualifies for exemption under Section 101(b), paragraph__6_.

7. Certification of IRS Review (Respond to one of the following IF you have an Assurance on file)

[ ] This activity has been reviewed and approved by the IRB in accordance with the Common Rule and any other goveming regulations.

by: [J FulllRB Review on (date oflRB meeting) or [l Expedited Review on (date)

[ ] If less than one year approval, provide expiration date _

[ ] This activity contains multiple projects, some of which have not been reviewed. The IRB has granted approval on condition that all projects
covered by the Common Rule wiii be reviewed and approved before they are initiated and that appropriate further certification will be submitted.

8. Comments

CHS#12767

University of Hawaii at Manoa

Office of the Chancellor

2444 Dole Street, Bachman Hall

Honolulu, HI 96822

(808) 956-5007

(808) 539-3954

B. The official signing below certifies that the information provided above is 10. Name and Address of Institution
correct and that, as requjred,.fu~ure reviews 'vvm be performed ~ntil stUdy
closure and certification will be provided.

12. Fax No. (with area code)

11. Pl10ne No. (with area code)

13. Email:

dendle@hawaiLedu

14. Name of Official

William H. Dendle

15. TItle

Compliance Officer

16. Signaturew~ '.A~

IU ~ :/'<--

/17. Date

IJanuary 2, 2004

Authonzed for local Keproductieft' Sponsored by HHS

Public reporting burden for this collection of information is estimated to average less than an hour per response. An agency may not conduct or sponsor, and aperson is
not required to respond to, a collection of information unless it displays acurrently valid OMB control number. Send comments regarding this burden estimate or
any other aspect ofthis collection of information, including suggestions for reducing this bumen to: OS Reports Clearance Officer, Room 503 200 Independence Avenue,

SW., Washington, DC 20201. Do not return the completed/ann to this address.
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Appendix B: TRIAD Baseline Patient Survey

I

The HEALTH PLAN and the Pacific Health Research Institute are participating with the Centers
for Disease Control in a national study to improve the quality of health care being delivered to
persons with diabetes. As part of that project, survey information is being collected from
members of HEALTH PLAN to learn more about their health and the type of care they receive.
We realize that there are quite a few questions, but the information is very important. It will be
used to help design new methods to improve diabetes health care delivery. This questionnaire
will be given to you twice: now and again in about two years. You can decide to fill out the
questionnaire yourselfor call us to complete the questionnaire over the phone.

There are no right or wrong answers. We are interested in your experiences, so please answer
each question honestly. All of your answers are confidential. When you complete the survey,
please return it in the enclosed self-addressed stamped envelope.

• There are few risks related to taking part in this study. Some of the questions may cause you
to feel uncomfortable. You are free to skip any questions that make you uncomfortable and
to stop at any time. Taking part in the study will not affect the health services or benefits you
get from your health plan. You are not giving up any legal rights or benefits to which you are
entitled by taking part in this study.

• The information you give us will be kept private. All data collected will be coded so that
your name does not appear on the data files used for analyses. Only the principal investigator
and members of his staff will be able to link data to individual names. You will not be named
in any reports on this study.

Please return your completed questionnaire and signed consent - if you agree - in the enclosed
stamped and addressed envelope as soon as you finish it. If you have any questions, please call
585-6181 from Oahu, or call our toll-free number 1-877-503-7911 from the neighbor islands,
Monday through Friday between 9:00 a.m. and 5:00 p.m. After we get your questionnaire, we
will send you a phone card with 60 minutes of free calling time to thank you for taking the time to
complete the questionnaire. While taking part is voluntary, your cooperation is VERY important
for the success of our study.

THANK YOU
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Not for use, in whole or in part, without permission from the author.

Directions
Read each question carefully and place a check in the box that most closely reflects your
experience. Depending on your answers, you might be asked to skip some of the questions on
this survey.

1. Are you currently a member of HEALTH PLAN?
10 Yes
20 No (Jfno, this survey is complete. Please return in the envelope provided.)

2. Is HEALTH PLAN the primary source for your health care?
10 Yes
20 No (Ifno, this survey is complete. Please return in the envelope provided.)

3. Has a doctor or other health professional ever told you that you had diabetes, also known as
sugar diabetes or high blood sugar?
10 Yes
20 No (Jfno, this survey is complete. Please return in the envelope provided.)

4. IF YOU ARE FEMALE: If you have ever been pregnant, did you have diabetes only while
you were pregnant?
10 Yes (Ifyes, this survey is complete. Please return in the envelope provided.)
20 Unsure (Ifunsure, this survey is complete. Please return in the envelope provided.)
30No

5. IF YOU ARE FEMALE: Are you currently pregnant?
10 Yes (Ifyes, this survey is complete. Please return in the envelope provided.)
20 Unsure (Jfunsure, this survey is complete. Please return in the envelope provided.)
30No

6. Do you currently have diabetes?
jOYes
20 No (Jfno, this survey is complete. Please return in the envelope provided.)
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Not for use, in whole or in part, without permission from the author.

7. About how old were you when you were first told you had diabetes? _

8. What is your birth date? (mo/day/yr) __I /

9. What is your gender?
,0 Male
20 Female

10. How tall are you without your shoes? feet inches

11. How much do you weigh without clothes? pounds

12. How do you currently manage or control your diabetes?
CHECK ALL THAT APPLY

,0 Diet &lor exercise only
20 Oral medications
3D Insulin injection
40 Insulin pump
sO Other (please list} _

13. If you use insulin injections, how many times per day do you usually take your insulin?
,0 Once a day
20 Twice a day
3D Three times a day
40 More than three times per day

14. For the next set of items, please indicate ifyour current doctor or other health care
provider (such as a diabetes educator or nurse) in your doctor's office explained to you,
showed you or gave you information about the following:

A. How to care for your feet?
B. What to do for symptoms of low blood sugar?
C. How to exercise appropriately?
D. What is a good number for your blood sugar?
E. How to adjust your diabetes medications in response

o blood sugar values on ick days?
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Not for use, in whole or in part, without permission from the author.

15. Do you test your blood sugar levels at home?
10 Yes
20 No (Ifno, skip to question 19.)

16. How many days a week do you test your blood sugar?
01 02 03 04 05 06 07

17. When you test your blood sugar, how many times per day do you usually test?
01 02 03 04 or more

18. During the past year, how often did your doctor or some other health care professional
review your home blood or urine sugar test results?
10 Every visit
20 Most of the visits
3D At least one of the visits
40 None of the visits
50 Not sure

19. When was the last time you had an eye exam in which your pupils were dilated (drops in
your eyes that make you temporarily sensitive to bright light)?
10 During the past 12 months
20 More than a year but less than 2 years
3D More than 2 years
40 Never
50 Not sure

20. During the past year, how often did your doctor or some other health care professional
examine your feet with your socks off?
10 Every visit
20 Most of the visits
3D At least one of the visits
40 None of the visits
50 Not sure
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21. When was the last time a doctor or other health professional tested the feeling in your feet or
legs by touching them with a monofilament (which looks like a short piece of fishing line)?
,0 During the past 12 months
20 More than a year but less than 2 years
3D More than 2 years
40 Never
50 Not sure

22. Has your doctor or some other health care professional told you to take aspirin regularly to
lower your risk of developing heart disease or stroke?
,DYes
20 No
3D Unsure

23. Did you get a flu shot during the past 12 months?
,DYes
20 No (Ifno, skip to question 24.)

23a. -+ If Yes, did you get your flu shot through your health plan?
,DYes
20 No
3D Unsure

24. In the past year, have you smoked cigarettes every day, some days, or not at all?
10 Every day

20 Some days
3D Not at all (Ifnot at all, skip to question 28.)

25. Were you advised by a doctor or other health care provider to quit?
,DYes
20 No (If no, skip to question 28.)

26. Were you referred to a smoking cessation program by a doctor or other health care provider?
10 Yes
20 No
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27. Were medications recommended or prescribed by a doctor or other health care provider to
help you quit smoking?
\0 Yes
20 No

28. During the past 12 months, have you received any ofthefollowing types ofdiabetes-related
information from your doctor's office or health care plan:

Yes No Unsure
1 2 3

A. Diabetes material (e.g. pamphlets or
newsletters, audiotapes or videotapes) 0 0 0

B. Reminders about upcoming appointments 0 0 0
C. Reminders that diabetes-related crvice or tests are due 0 0 0
D. A copy of diabetes-related laboratory results after or between

visits 0 0 0
E. Information about diabetes education (such a

support group or one-on-one counseling advice
services or Internet sites) 0 0 0

29. During the past 12 months, have you used any of the following diabetes-related services or
attended any of the following diabetes-related programs:

Yes No Unsure
1 2 3

A. A diabetes support group 0 0 0
B. One-on-one or group diabetes education 0 0 0
C. A diabetes-related Internet site 0 0 0
D. A personal diabetes health record (also sometimes

called a "passport") to remind you and your health care
provider about your diabetes-related care 0 0 0

30. Have you ever been told by a doctor or someone in your doctor's office that you have high
cholesterol or triglycerides or elevated lipids (fatty substance in the blood)?
\0 Yes
20 No
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31. Have you ever been told by a doctor or someone in your doctor's office that you have had a
heart attack, a "coronary" or a myocardial infarction?
10 Yes
zONo

32. Have you ever been told by a doctor or someone in your doctor's office that you have had a
stroke, cerebrovascular accident, blood clot or bleeding in the brain, or a transient ischemic
attack or "mini-stroke"?
10 Yes
zONo

33. Have you ever had any of the following procedures:

A. Surgery to bypass or unclog arteries to your heart
B. Angioplasty or a balloon to unclog arteries to your

heart or leg
C. A toe, foot, or leg amputation
-+ If Yes, what was amputated?

]0 One or more toes, but neither foot
20 One foot (or leg), but not both feet
3D Both feet (or legs)

Yes No Unsure
1 2 3
D D 0

D 0 0
0 0 0

34. During the PAST 4 WEEKS have you experienced the following:

All of Most of Some of Little of None of
the Time the Time the Time the Time the Time

1 2 3 4 5
A. Dry mouth? 0 0 0 0 0
B. Having to get up at night to

urinate? 0 0 0 0 0
C. Frequent urination? 0 0 0 0 0

D. Excessive thirst? 0 0 0 0 0

E. Blurred or double vision? 0 0 0 0 0

F. Decreased ability to feel hot or
cold with your hands or feet? 0 0 0 0 0
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All of Most of Some of Little of
the Time the Time the Time the Time

1 2 3 4
(SKIP G-J AND 35 IF YOU HAVE HAD BOTH FEET AMPUTATED.)
G. Numbness or loss of feeling in

your feet? 0 0 0 0
H. Tingling or burning sensation in

your feet? 0 0 0 0
1. Sores or wounds on your feet that

did not heal? 0 0 0 0
J. Dry or cracked feet? 0 0 0 0

35. Do you or someone in your home check your feet for sores every day?
10 Yes
20 No

None of
the Time

5

o

o

o
o

36. Has your doctor or other health care professional talked with you about whether you
experienced any decrease in sexual interest or performance?
10 Yes
20 No

The next question asks about your health in general.

37. In general, would you say your health is:
10 Excellent
20 Very good
3D Good
40 Fair
50 Poor

The next set of questions ask for your views on your health. First, please consider activities
that you might do during a typical day. Does your health now limit you in these activities? If
so, how much?

38. Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing
golf.
10 Yes, limited a lot
20 Yes, limited a little
3D No, not limited at all
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39. Climbing several flights of stairs.
I 0 Yes, limited a lot
20 Yes, limited a little
3D No, not limited at all

During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result ofyour physical health?

40. Accomplished less than you would like as a result of your physical health?
10 Yes
20NO

41. Were limited in the kind of work or other regular daily activities?
,DYes
20NO

During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result ofany emotionalproblems, such as feeling depressed
or anxious?

42. Accomplished less than you would like?
,DYes
20No

43. Didn't do work or other activities as carefully as usual?
10 Yes
20 No

44. During the past four weeks, how much did pain interfere with your normal work, including
both work outside the home and housework? Would you say it interfered:
(0 Not at all
20 A little bit,
3D Moderately,
40 Quite a bit, or
50 Extremely
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The next questions are about how you feel and how things have been with you during the
past 4 weeks. For each question, please give the one answer that comes closest to the way you
have been feeling.

45. How much of the time during the past 4 weeks:

AU of Most of A Good bit Some of Little of None of
the Time the Time of the Time the Time the Time the Time

1 2 3 4 5 6
A Have you felt

calm and peaceful 0 0 0 0 0 0
B. Did you have a lot of

energy 0 0 0 0 0 0
C. Have you felt

downhearted
and blue 0 0 0 0 0 0

D. Has your physical health or emotional problems interfered with your social activities like
visiting with friends and relatives during the past 4 weeks?
10 All of the Time
20 Most of the Time
)0 Some of the Time
40 A little of the Time
50 None of the time

The next questions are about the type of health care professionals you see and the quality of
the medical services you receive from your health plan.

46. A personal doctor or nurse is the health provider who knows you best. This can be a general
doctor, a specialist doctor, a nurse practitioner, or a physician assistant. When you joined
your health plan or at any time since then, did you get a new personal doctor or nurse?
,0 Yes
20 No (llno, go to question 48.)

47. With the choices your health plan gave you, how much of a problem, if any, was it to get a
personal doctor or nurse you are happy with?
IDA big problem
20 A small problem
)0 Not a problem
40 I didn't get a new personal doctor or nurse
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48. Do you have one person you think of as your personal doctor or nurse?
10 Yes

-+ If yes, what is hislher name? _
20 No (lfno, skip to question 52.)

49. Is this person:
IDA family practice physician
20 An internal medicine physician
3D An endocrinologist or diabetes specialist
40 Another type of physician
50 A nurse or physician's assistant
60 Unsure

50. Is this person part of your health plan?
10 Yes
20No

51. Is this the person that you go to for most of the care related to your diabetes?
10 Yes (Ifyes, skip to question 54.)
20 No

52. Would you say the person that you go to for your diabetes care is a:
IDA family practice physician
20 An internal medicine doctor
3D An endocrinologist or diabetes specialist
40 Another type ofphysician
50 A nurse or physician's assistant
60 Unsure

53. Is this person part of your health plan?
10 Yes
20 No
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The next few questions are about doctors that you may have seen for special health needs
like surgeons, heart doctors, allergy doctors, skin doctors, and others who specialize in one
area of health care. In answering these questions, do not include visits to your dentist.

54. In the last 12 months, did you or a doctor think you needed to see a specialist?
10 Yes
20 No (Ifno, go to question 56.)

55. In the last 12 months, how much of a problem, if any, was it to get a referral to a specialist
that you needed to see?
IDA big problem
20 A small problem
3D Not a problem at all
40 I didn't need to see a specialist in the last 12 months

56. In the last 12 months, did you see a specialist?
10 Yes
20 No (Ifno, go to question 58.)

57. Was the specialist you saw most often the same doctor as your personal doctor?
10 Yes
20 No
3D I don't have a personal doctor or I didn't see a specialist in the last 12 months

58. In the last 12 months, did you make any appointments with a doctor or other health provider
for regular or routine health care?
10 Yes
20 No (If no, go to question 60.)

59. In the last 12 months, how often did you get an appointment for regular or routine health
care as soon as you wanted?
10 Never
20 Sometimes
3D Usually
40 Always

50 I didn't need an appointment for regular or routine care in the last 12 months
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50 4
60 5-9
70 10 or more

60. In the last 12 months, did you have an illness or injury that needed care right away from a
doctor's office, clinic or emergency room?
,DYes
20 No (If no, go to question 62.)

61. In the last 12 months, when you needed care right away for an illness or injury, how often
did you get care as soon as you wanted?
,0 Never
20 Sometimes
3D Usually
40 Always
50 I didn't need care right away for an illness or injury in the last 12 months

62. In the last 12 months, how many times did you go to an emergency room to get care for
yourself?
10 None
20 Yes (Write in number oftimes.)

63. In the last 12 months (not counting the times you went to an emergency room), how many
times did you go to a doctor's office or clinic to get care for yourself?
,0 ONone
20 1
3D 2
40 3

64. In the last 12 months how much of a problem, if any, was it to get the care you or your
doctor believed necessary?
IDA big problem
20 A small problem
3D Not a problem at all
40 I had no visits in the last 12 months

65. In the last 12 months, how much of a problem, if any, were delays in health care while you
waited for approval from your health plan?
IDA big problem
20 A small problem
3D Not a problem at all
40 I had no visits in the last 12 months

152



Not for use, in whole or in part, without permission from the author.

66. In the last 12 months, how often did office staff at a doctor's office or clinic treat you with
courtesy and respect?
10 Never
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months

67. In the last 12 months, how often was office staff at a doctor's office or clinic as helpful as
you thought they should be?
10 Never
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months

68. In the last 12 months, how often did doctors or other health providers listen carefully to you?
10 Never
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months

69. In the last 12 months, how often did doctors or other health providers explain things in a
way you could understand?
10 Never
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months

70. In the last 12 months, how often did doctors or other health providers show respect for what
you had to say?
10 Never
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months
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71. In the last 12 months, how often did doctors or other health providers spend enough time
with you?
10 Never
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months

72. Over the past twelve months, how would you rate the quality of care you received for your
diabetes?
,0 Excellent
20 Very good
3D Good
40 Fair
50 Poor

The next questions ask about your experiences with your health plan.

73. In the last 12 months, did you call your health plan's customer service to get information or
help?
[DYes
20 No (lfno, skip to question 75.)

74. 74.In the last 12 months, how much of a problem, if any, was it to get the help you needed
when
you called your health plan's customer service?
,0 A big problem
20 A small problem
3D Not a problem
40 I didn't call my health plan's customer service in the last 12 months

75. Paperwork means things like getting your ID card, having your records changed, processing
forms, or other paperwork related to getting care. In the last 12 months, did you have any
experiences with paperwork for your health plan?
[DYes
20 No (lfno, skip to question Hla.J

154



Not for use, in whole or in part, without permission from the author.

76. In the last 12 months, how much of a problem, if any, did you have with paperwork for your
health plan?
IDA big problem
20 A small problem
3D Not a problem
40 I didn't have any experience with paperwork for my health plan in the last 12 months

HI a. In the past 12 months, how often did you have a hard time speaking or understanding a
doctor or other health provider because you spoke a different language?
10 Never (Ifnever, skip to question 77.)
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months

HI b. An interpreter is someone who repeats what one person says in a language used by another
person. In the past 12 months, did you need an interpreter to help you speak to a doctor or
other health provider?
10 No (Ifno, skip to question 77.)
20 Yes

Hlc. In the past 12 months, when you needed an interpreter to help you speak to a doctor or other
health provider, how often did you get one?
10 Never (Ifnever, skip to question 77.)
20 Sometimes
3D Usually
40 Always
50 I had no visits in the last 12 months

HId. Has your health plan, medical group, or a health care professional provided you with
educational materials and food plans that show an appreciation of your culture and language?
10No
20 Yes

The next questions focus on how you would describe your health today. Please check the box
that comes closest to your health today.

77. How about your mobility? Would you say:
10 I have no problems in walking
20 I have some problems in walking about
3D I am confined to bed
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78. How about self-care? Would you say:
10 I have no problems with self-care
20 I have some problems washing or dressing myself
3D I am unable to wash or dress myself

79. How about your usual activities (such as your job, study, housework, family, or leisure
activities). Would you say:
10 I have no problems with performing my usual activities
20 I have some problems with performing my usual activities
3D I am unable to perform my usual activities

80. How about pain or discomfort? Would you say that today:
10 I have no pain or discomfort
20 I have moderate pain or discomfort
3D I have extreme pain or discomfort

81. How about anxiety or depression? Would you say that today:
10 I am not anxious or depressed
20 I am moderately anxious or depressed
3D I am extremely anxious or depressed

The next questions are about the costs of your healthcare.

82. Some people have more than one type of insurance. Do you have any of the following types
of health insurance? Check all that apply.
ION0, I do not have any other type of health insurance
20 Other private health insurance
3D Medicare
40 Supplemental Medicare
50 Medicaid/QUEST
60 Veterans Administration (VA)
70 Other (please write in) _
80 Unsure
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83. Does HEALTH PLAN pay for most ofyour health care needs?
10 Yes

20 No-+ IfNo, what is the main reason that you do not use HEALTH PLAN to pay for
most of your
health care needs?

CHECK UP TO THREE ITEMS
10 I am covered by other health insurance (e.g., through a spouse or relative)
20 I moved
3D My out of pocket costs were too high
40 My doctor is not in the plan
sO My doctor left the plan
60 I did not like the way plan doctors treated me as a person
70 I was unhappy with the medical care I received
80 It was too hard to get permission to see a specialist
90 It was too hard to get permission for tests or treatment
100 My health changed
110 I did not like the way the plan handled problems/complaints
l20 I did not like the way the plan handled claims and paperwork
130 I was unhappy with the prescription benefits/coverage
140 I was unhappy with the medical benefits/coverage
ISO Other (SpecifY: )

84. Do you have to pay a co-payment, or a fixed dollar amount that you pay every time you see
your regular doctor?
10 Yes

-+ If yes, how much? (enter amount)$ _
20 No

85. Do you have to pay a co-payment, or fixed dollar amount every time you see a specialist?
10 Yes

-+ If yes, how much? (enter amount)$ _

20No

86. Do you have to pay a co-payment, or fixed dollar amount every time you buy a prescription

medication?
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87. Do you have a deductible or an amount that you must pay fIrst, before outpatient health care
is a covered benefit?
10 Yes

~ If yes, how much? (enter amount)$ _
20 No

88. Please check the box that best describes if your insurance plan pays for all, some or none of
the following equipment or supplies related to your diabetes care. If you pay a small co-pay,
choose "Insurance Pays Some."

Insurance Insurance Insurance Unsure Not
Pays All Pays Some Pays None Applicable

I 2 3 4 5
A. Glucose monitors 0 0 0 0 0
B. Glucose strips 0 0 0 0 0
C. Insulin syringes 0 0 0 0 0
D. Insulin pens 0 0 0 0 0

89. Please check the box that best describes ifyour insurance plan pays for all, some or none of
the following services related to your diabetes care. If you pay a small co-pay, choose
"Insurance Pays Some."

Insurance Insurance Insurance Unsure Not
Pays All Pays Some Pays None Applicable

1 2 3 4 5
A. Eye exams 0 0 0 0 0
B. Nutrition counseling 0 0 0 0 0
C. Diabetes education 0 0 0 0 0
D. Foot doctor/ podiatrist 0 0 0 0 0
E. Smoking cessation 0 0 0 0 0
F. Psychiatrist or other

mental health
professional 0 0 0 0 0

90. Think about the extra time you yourself spend taking care of your diabetes-related health
problems (Related problems might include high blood pressure, high cholesterol, or heart and
circulation problems). Ifyou spend !!Q extra time, please indicate "0" minutes.
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On a typical day, how many EXTRA minntes do you spend:
A. Caring for your feet? minutes
B. Exercising? minutes
C. Shopping for and cooking special foods? minutes

91. In a typical week, how many hours do other people (spouse, family, or friends) spend
helping you with the following activities to take care ofyour diabetes-related health
conditions:
A. Transportation: hours
B. Getting or using medications, injections or supplies: hours
C. Foot care: hours

92. In a typical week, how many days do you work for pay? days
(note: ifyou do not work/orpay, slcip to question H2a.)

93. During the past four weeks, because ofyour diabetes or related health problems, how many
days were you not able to work? days

The foRowing statements have to do with attitudes about health and diabetes. Please
indicate whether you agree or disagree with each statement.

Strongly Mildly Mildly Strongly
Disagree Disagree Disagree Agree Agree Agree

1 2 3 4 5 6
IDa. 1can avoid complications. 0 0 0 0 0 0

H2b. When my sugar is high it's because of
something I've done. 0 0 0 0 0 0

IDe. Good health is a matter of good fortune. 0 0 0 0 0 0

H2d Regular doctor's visits avoid problems. 0 0 0 0 0 0

IDe. What J do.is the main influence on my
health. 0 0 0 0 0 0

H2f. Ifit's meant to be I will avoid
complications. 0 0 [J [J 0 0
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Strongly Mildly Mildly Strongly
Disagree Disagree Disagree Agree Agree Agree

2 3 4 5 6
Hlg. I ShoUld call nW doctor when ver I

feel bad. 0 0 0 0 0 0

H2h. My blood sugars will be what they
will be. D 0 D 0 D 0

H2L Blood sugars are controlled by accident. 0 0 0 0 0 0

H2j. I can only do what my doctor tells me. 0 0 0 0 0 0

IDk. I never know why I'm out ofcontrol. 0 0 0 0 0 0
-,':-"-/( .....-.:.,;-:.~~-:;~"'>.:~~lIJR{~_ .......~,~"<;:<.'W".,;<.>'R.~H""'r_', •

H21. Health professionals keep me healthy. 0 0 0 0 0 0

H2m. My family is a big help in controlling
my diabete . 0 0 0 0 0 0

~")o>7A.~h\~·:'li~~'IY..ov·G<~:·;'~~~

H2n. When my blood sugar is high it's
because I've made a mistake. 0 0 D 0 0 0

H2o. Good control i a matter ofluck. 0 0 0 0 0 0

Hlp. Complications are the result of
carelessness. 0 0 0 0 0 0

H2q. I am Te pon ible formy health. 0 0 0 0 0 0

H2r. Other people have a big responsibility
for my diabetes. 0 0 0 0 0 0
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94. Which income category below best describes your total annual household income before
taxes?
10 Less than $5,000
20 $5,000 to under $7,500
3D $7,500 to under $10,000
40 $10,000 to under $12,500
50 $12,500 to under $15,000
60 $15,000 to under $20,000
70 $20,000 to under $25,000
80 $25,000 to under $30,000
90 $30,000 to under $35,000

100 $35,000 to under $40,000
110 $40,000 to under $75,000
120 $75,000 to under $100,000
130 $100,000 and above

95. What is the highest grade of school that you completed?
10 8th grade or less
20 Some high school, but did not graduate
3D High school graduate or GED
40 Some college or 2-year college degree
50 4-year college graduate
60 More than 4-year college degree

96. Are you of Hispanic or Latino origin?
10 Yes
20 No

-+ Ifyes, is that:
3D Cuban, Puerto Rican, other Caribbean: specify: _
40 Mexican American, or Chicano/a: specify: _
50 Other Central or South American: specify: _
60 Other Hispanic/Latino specify: _
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97. What is your race? Please select all that apply.
10 American Indian or Alaska Native
20 Asian - Is that: 3D Chinese

40 Filipino
50 Japanese
60 Korean

70 Asian (or East) Indian
80 Native Hawaiian
90 Pacific Islander

100 Black or African American
lID White
120 Other (specifY: -J-)

The secondpart ofthe study looks at your medical record for the past 18 months. We want to see
if the kind oftests and measures you identified in the questionnaire are really being done and
recorded. This will help us understand how well your health care plan serves your diabetes
health care needs.

1. To look at your medical record we need your permission. May we have your consent to
review your medical recordfor the past 18 months? Please check one box only.

Yes 0 NoD Date: / /

Your signature: _

2. We said that we would try to call you again in about 2 years. In case you move or change
your phone number, can you please give us the name and phone number of a person who is
likely to know where you are?

Name: _

Relationship: _

Address: _

Phone number: _

Thank you for completing this survey!
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Appendix C: TRIAD STUDY Medical Record Review Form

TRIAD
MEDICAL CHART REVIEW

INSTRUMENT
VERSION 5.]

Please refer to the TRIAD Medical Chart Abstraction Instructions
for detailed information regarding use of this instrument.
Study Subject ID Number: _

Date of TRIAD Patient Survey Interview:

Review Period End Date:

18-Month Review Period Start Date:

3-Year Review Interval Start Date:

Date of Medical Chart Abstraction:

Reviewer's ID Number:

PATIENT DEMOGRAPHICS
1. Patient's Date of Birth:

2. Patient's Gender: Male

Female

/ /--------
(month) (day) (4 digit year)

/ /--------
(month) (day) (4 digit year)

/ /--------
(month) (day) (4 digit year)

/ /--------
(month) (day) (4 digit year)

/ /--------
(month) (day) (4 digit year)

/ /----------------
(month) (day) (4 digit year)

01

02

PATIENT MEDICAL HISTORY
For the Patient Medical History Section (items 3-12), abstractors should consider medical
documentation covering an entire 3-year interval. Based on these medical records, check
'Yes' or 'No' to indicate ifthe patient has a record ofEVER having the listed condition,
treatment, or riskfactor. Refer to page 1 for start and end dates ofthe 3-year interval.

3. History ofCardiovascular Risk Factor or Vascular Disease: (answer all items)

a. Hypertension (HTN)

b. Hyperlipidemia/Hypercholesterolemia
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o INo o ZYes

o INo o ZYes

o INo o ZYes

o INo o ZYes

o INo o ZYes

o INo o ZYes

o INo o ZYes

o INo o zYes

c. Cigarette Smoking

d. Transient ischemic attack (TIA)

e. Cerebral vascular accident (CVA)

f. Angina

g. Myocardial Infarction (MI)

h. Congestive heart failure

i. Other coronary heart disease (CHD) or

Coronary Artery Disease (CAD)

j. Peripheral Vascular Disease (PVD) /

PVOD / Claudication
4. History of Vascular Treatment: (answer all items)

a. Carotid endarterectomy

b. Coronary angioplasty

c. Coronary bypass (CABG)

d. Peripheral vascular angioplasty or bypass

5. History of End-Stage Renal Disease (ESRD):

/fNo, go to Q.6

a. History of Dialysis

b. History of Kidney Transplant

6. History of Microalbuminuria:

7. History of Diabetic Nephropathy:

8. History of Diabetic Peripheral Neuropathy:
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9. History of complete Amputation ofboth Feet:

10. History of Retinal Laser Treatment:

11. History of Diabetic Retinopathy:

PATIENT MEDICAL HISTORY continued

DINo

DINo

D INo

D 2Yes

D 2Yes

D 2Yes

12. History of Comorbid Conditions: (check one boxfor each item in the list below):

a. Dementia D INo D 2Yes

b. Chronic Pulmonary Disease DINo D 2Yes

c. Connective Tissue Disease DINo D 2Yes

d. Ulcer Disease DINo D 2Yes

e. Mild Liver Disease DINo D 2Yes

f. Hemiplegia DINo D 2Yes

g. Non-metastatic solid cancer (5 yrs.) DINo D 2Yes

h. Leukemia D INo D 2Yes

i. Lymphoma D INo D 2Yes

j. Moderate or Severe Liver Disease DINa D 2Yes

k. Metastatic solid cancer DINo D 2Yes

1. AIDS D INo D 2Yes

D 3 Not Abstracted

For Item 12 I., check the "Not Abstracted" box only ifreview ofAIDS status has not
received local IRE approval. Otherwise, check either "No" or "Yes"for this item.
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MEDICAL DATA DURING 18 MONTH REVIEW PERIOD
For Items 13-28 all tests and other events considered MUST have occurred during the 18
month period. Refer to page 1 for start and end dates ofthe 18-month review period.

13. Did the patient have Outpatient Visits to a PCP, Nurse Practitioner,
Endocrinologist, or Diabetologist during the review period?
(exclude telephone encounters and visits to other specialists, ER visits, urgent care visits,
and visits for lab tests, infusions, flu or allergy injections)

01 NoD 2 Yes

JfNo, go to Q.16
a. Total number of outpatient visits to PCP, NP, Endocrinologist or Diabetologist:

b. Total number of visits recorded in #13a. for which a record of the visit was not
available for review:

14. Was Weight recorded at a visit included in #13a?

01 NoD 2 Yes

JfNo, go to Q.15
a. Most recent recorded Weight D__ kg or lbs.
(IMPORTANT: circle unit of measure )

15. Was a blood pressure reading taken at any visit included in item #13a?

o 1 NoD 2 Yes

JfNo, go to Q.16
a. Number of such visits during which a b.p. reading was taken:

DIOne

o 2 Two

03 Three

o 4 Four

o sFive

o 6 Six or more
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b. Value of most recent systolic pressure: _

c. Value of most recent diastolic pressure: _
Date: / /

16. Was a glycosy1ated hemoglobin, HbAlc, or Fructosamine test performed during the
review period?

o INoO zYes

JjNo, go to Q.17

a. Total number of g. hemoglobin, HbA1c, and Fructosamine tests: _

b. Value of first g. hemoglobin or HbA1c test: : _
Upper limit ofnormal range for first assay: .__%

Note: exclude Fructosamine tests in 16b. Date: / /

c. Value ofmost recent g. hemoglobin or HbAlc test: .__%
Upper limit of normal range for most recent assay: .__%

Note: exclude Fructosamine tests in 16c. Date: / /

MEDICAL DATA DURING 18-MONTH REVIEW PERIOD continued

17. Was Total Cholesterol measured during the review period?

a. Most recent Total Cholesterol measured: ------
Date: / /--------

18. Were Trig1ycerides measured during the review period?

a. Most recent Trig1ycerides value: _
Date: / /

o INo 0 zYes

JjNo, go to Q.18

o INo 0 zYes

JjNo, go to Q.19

19. Was high-density lipid (HDL) measured during the review period?

D INo D zYes

IfNo, go to Q.20
a. Most recent HDL value: ------
Date: / /

20. Was low-density lipid (LDL) measured during the review period?

DINo OzYes
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IjNo, go to Q.21

a. Most recent LDL value: ------
Date: I I

21. Was Serum Creatinine measured during the review period?

a. Most recent Serum Creatinine value: ---- --
Date: I I

OINo OzYes

IjNo, go to Q.22

22. Was a dipstick Urinalysis performed during the review period? 0 I No 0 Z Yes

IjNo, go to Q.23
a. Most recent Urine Protein value:

o I 0 mgldl or Negative

o Z 15 mgldl or Trace

0330 mgldl or "1+"

o 4 100 mgldl or "2+"

o 5 500 mg/dl or "3+"

Date: I I

23. Were any of the following Microalbuminuria or quantitative urine protein tests

performed during the review period?

- Urine Microalbumin/Creatinine ratio
- Urine Protein/Creatinine ratio
- Urine Microalbumin (without Creatinine)
- Quantitative Urine Protein (without Creatinine)
- Micral Test

o INo 0 zYes

IjNo, go to Q.24

a. IfYes, Which tests listed above were performed during the I8-month review period?
(check all that apply)

al. Urine Microalbumin/Creatinine ratio

a2. Urine Protein/Creatinine ratio

a3. Urine Microalbumin
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(14. Quantitative Urine Protein DINo D 2Yes

as. Micral Test DINo D 2Yes

b. For the test checked YES appearing first in the list, indicate
the most recent value, unit of measure and date: . _
For example: ifaJ and a3 are checked YES, record the aJ result. Unit: I

numerator de-no-m"--ina-to-r-

Date: I I
c. If a Micral test is the only test checked above,
indicate the most recent Micral result:

D INegative

Ia. Date of the most recent EKG: Date:

D 220 mg/l

D 350 mg/l

D 4100 mg/l

D9UTD

24. Was an EKG test performed during the review period?

DINo D2Yes

IjNo, go to Q.25
I

25. Was a Foot Exam performed during the review period? D I No D 2Yes

Includefoot exams by any provider in any setting. IjNo, go to Q.26

a. Date of most recent Foot Exam: Date: I I--------
b. Total number of Foot Exams performed:

010ne

02Two

03 Three

04 Four

05 Five

o 6 Six or more
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c. Specify the Foot Exams performed during the review
period (check all that apply)

Cl. Visual inspection of the feet (lesions, dry skin,
callus, deformity, infection, nail changes, ulcers

and/or amputation): o INo o 2Yes

claResult of the most recent exam: 0 INormal 0 2Abnormal 0 9 UTD

Cz. 10 gram Monofilament test: OINo o 2Yes

czaResult of the most recent exam: 0 I Normal 0 2Abnormal 0 9 UTD

C3. Sensory examination other than monofilament
(temperature, pin, vibration, and/or soft touch):

OINo o 2Yes

c3aResult of the most recent exam: 0 I Normal 0 2Abnormal 0 9 UTD

C4. Vascular examination (pulses): 0 I No o 2Yes

c4aResult of the most recent Exam: 0 INormal 0 2Abnormal 0 9 UTD

Cs. Unable to Determine type of Exam o INo o 2Yes

csaResult of the Exam: o I Normal 0 2Abnormal 0 9 UTD

26. Was a Dilated Eye Exam performed during the review period?

o INo 02Yes

!fNo, go to Q.26d.

a. Date of most recent dilated eye exam: Date: __/__/ _
b. Total number of dilated eye exams performed: _
c. Who performed the dilated eye exam(s) during the review period?
(check all that apply)

Cl. Ophthalmologist

C2. Optometrist

o INo

o INo
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C3. PCP

C4. UID

DINo

DINo

D 2Yes

D 2Yes

d. Were retinal photos submitted to an eye care

professional during the review period? DINo D 2Yes

27. What is the Retinopathy status:
(indicate the highest level noted; check only one)

a.None D I

b. Diabetic Retinopathy noted, level not specified D 2

c. Non-proliferative Diabetic Retinopathy (NPDR) D 3

or Background Diabetic Retinopathy (BDR)

d. Macular Edema (ME or CSME) D 4

e. Proliferative Diabetic Retinopathy D 5

(PDR or PDR with HRC)

f. UID- no record of retinopathy status D 9

CURRENT MEDICATIONS
28. Were any of the medications listed on pages 9-11 prescribed or taken during the
review period with no indication that they were stopped or discontinued prior to the end
of the review period?

D INo D 2Yes

IfYes, indicate these current medications by recording the
number ofeach in the spaces provided below.

Note: Medications are listed alphabetically. Trade names are capitalized and generics are in lower
case. Generic equivalents to trade name medications are shown within brackets.

END OF DATA ENTRY
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