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ABSTRACT

This study examined ethnic differences in the relationship between depressive symptoms

and eight aspects ofhealth-related quality oflife and the moderating effects of glycemic

control and socio-demographic factors in persons with type 2 diabetes. Data from 190

people ofNative Hawaiian, Japanese, Filipino, and mixed-ethnic ancestries with type 2

diabetes were analyzed. Using the SF-36 Health Survey (SF-36), the eight aspects of

health-related quality oflife examined were Physical Functioning, Role-Physical

Functioning, Role-Emotional Functioning, Social Functioning, Bodily Pain, Vitality,

General Health, and Health Transition. Depressive symptoms were measured using the

Center for Epidemiological Studies - Depression (CES-D) scale. Results indicated that

seven of the eight SF-36 subscales were significantly correlated with CES-D scores in the

combined sample, controlling for glycemic control, social support, and socio

demographic variables. Significant ethnic differences in the relationship between CES-D

scores and the SF-36 subscale scores of Physical Functioning, Bodily Pain, General

Health, Vitality, and Role-Physical Functioning subscales were found. Differential

moderating effects were found across ethnic groups and across SF-36 subscales for

glycemic control, sex, marital status, education level, and social support. The results and

implications of this study were discussed in the context ofpast studies and cultural

explanations for the ethnic differences were explored.
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CHAPTERl
INTRODUCTION

Overview ofIntroduction

This study examined ethnic differences in the relationship between depressive

symptoms and health-related quality oflife in people with type 2 diabetes. In Chapter 1, a

briefexplanation of diabetes mellitus and diabetes-related medical complications will first

be presented, focusing on type 2 diabetes in the general population and across various

ethnic groups in the U.S. Second, studies that examined the prevalence of depressive

symptoms in people with diabetes mellitus in the general population and within various

ethnic groups will be presented. Third, studies that examined the relationship between

depressive symptoms and health-related quality of/ife in people with diabetes mellitus,

both within the general population and within various ethnic groups, will be reviewed.

Fourth, studies that examined ethnic differences in the relationship between health-related

quality of life and chronic medical conditions, including diabetes mellitus, will be

reviewed. Finally, an evaluation ofthe reviewed studies will be presented followed by the

rationale and goals of the present study.

Diabetes Mellitus

Diabetes mellitus is a chronic metabolic disease that is characterized by

hyperglycemia or elevated blood glucose levels resulting from insulin abnormalities

(American Diabetes Association [ADA], 2003a). The two common types of diabetes

mellitus are type I diabetes, formerly known as insulin-dependent diabetes mellitus or

juvenile-onset diabetes, and type 2 diabetes, formerly known as non-insulin-dependent

diabetes mellitus or adult-onset diabetes. Type I diabetes involves absolute insulin
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deficiency caused from ~-cell destruction ofthe pancreas. Type 2 diabetes is believed to be

a heterogeneous group of conditions in which insulin secretion is not entirely

compromised, but the body may be insulin resistant (e.g., a unit ofinsulin has less effect in

lowering blood glucose) or the pancreas may not secrete enough insulin in response to

glucose stimulation. In the U.S., diabetes mellitus is the 6th leading cause of death (U.S.

Department ofHealth and Human Services [USDHHSj, 2001). It is estimated that 10.5

million people have a diagnosis of diabetes mellitus and another 5.4 million people are

estimated to have undiagnosed diabetes mellitus, ofwhich 80% have type 2 diabetes

(ADA, 1998; Harris, 1998).

Chronic hyperglycemia, or elevated blood glucose levels, in people with diabetes

mellitus is associated with diabetes-related complications (Harris, 1998), such as

microvascular (e.g., kidney and eye disease) and macrovascular problems (e.g., stroke and

ischemic heart disease; Carter, Pugh, & Monterrosa, 1996; Harris, 2001; Karter, Selby,

Saad, & Goff, 2003). It has been estimated that 50% to 75% ofpeople with diabetes

mellitus develop serious long-term complications, such as cardiovascular disease, renal

failure, blindness, amputation, and physical disability (Klein & Klein, 1998; Strowig &

Raskin, 1992). In the U.S., about 12%, or 86 billion dollars, of all health care expenditures

can be attributed to diabetes and diabetes-related complications (Herman & Eastman,

1998). Diabetes-related complications alone account for nearly half of these expenditures,

making it a serious public health and economic concern (Clark, 1998). However, diabetes

related complications are preventable with proper control ofblood glucose levels.
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The Prevalence ofTvoe 2 Diabetes and the Incidence ofDiabetes-Related

Complications across Ethnic Groups

The estimated prevalence of type 2 diabetes in the general U.S. adult population is

6.5% (USDHHS, 2001). However, large disparities in the prevalence oftype 2 diabetes

exist between ethnic groups, ranging as high as 50% for North American Pima Indians

(Gohdes, 1995) to as low as 5.9% fornon-Hispanic whites (Mokdad et aI., 2001). The

estimated prevalence of type 2 diabetes for other ethnic groups in the U.S. is as follows:

20.4% for Native Hawaiians (Grandinetti et aI., 1998); 21.8% to 16.1% for Fi1ipino

Americans (Carter et aI., 1996; Cuasay, Lee, Orlander, Steffen-Batey, & Hanis, 2001);

19.7% for Korean-Americans; 14.6% for Chinese-Americans; 20% for Japanese-American

men and 16% for Japanese-American women (Carter et aI., 1996); 10.8% for African

Americans; 10.6% for Mexican-Americans; and 12.2% ofNative Americans as a group

(USDHHS, 2001).

Large disparities in glycemic control also exist in the U.S. across ethnic groups.

Glycemic control is the maintenance ofblood glucose, or blood sugar, in the body at an

optimal level. Glycemic control is commonly measured by the hemoglobin Ale (HbA1c)

molecule in the blood. A HbAlc of ,.:; 7% is the desired level for good glycemic control to

avoid the onset of diabetes-related complications (ADA, 2003b). The management of

diabetes mellitus could involve dietary modification, increase physical activity, and insulin

and medication use to control blood glucose levels. Studies have reported that poor

glycemic control was more common in African-Americans (44%) and Hispanics (40%)

than in non-Hispanic whites (27%; Bonds, Zaccaro, Karter, Selby, Saad, & Goff, 2003).
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As a result, large disparities in the incidence of diabetes-related complications exist across

ethnic groups (Karter et aI., 2002).

The incidence of various diabetes-related complications varies as a function of

ethnicity. For example, ethnic disparities in diabetes-related complications were reported

in a study of 62,432 people with diabetes mellitus, ofwhich 12% were ofAsiao aocestry,

14% were Africao-American, 10% were Latino, aod 64% were non-Hispanic whites

(Karter et aJ., 2002). The incidence of end-stage renal disease was higher for Africao

Americans (6.8%) compared to non-Hispanic whites (3.2%), whereas the incidence of

myocardial infarction was higher in non-Hispaoic whites (13.7%) compared to Africao

Americaos (9.1 %), Asiaos (9.3%), aod Latinos (10.1 %). The incidences of stroke aod

congestive heart failure were higher in Africao-Americaos (11.8% aod 10.7%, respectively)

aod non-Hispaoic whites (9.8% aod 9.2%, respectively) compared to Latinos (8.0% and

6.3%, respectively) aod Asiaos (7.4% aod 5.9%, respectively; Karter et aI., 2002). The

incidence oflower extremity amputations was higher in Africao-Americaos (4.7%),

Latinos (3.8%), aod non-Hispaoic whites (4.2%) compared to Asians (1.5%; Karter et al.,

2002). Finally, Native Americaos as a group were 6.3 times more likely to have diabetic

end-stage renal disease aod 3.7 times more likely to have lower-extremity amputations

compared to non-Hispanic whites (Carter et aI., 1996). As a result, mortality rates are

higher among people with diabetes mellitus from ethnic minority groups when compared to

non-Hispaoic whites (Black, 2002).

Depressive Symptoms aod Diabetes Mellitus

Several studies have observed ao association between depressive symptoms and

diabetes mellitus (e.g., Anderson, Freedlaod, Clouse, & Lustmao, 2001; Eaton, 2002;
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Nichols & Brown, 2003; Kaholokula, Haynes, Grandinetti, & Chang, 2003; Talbot &

Nouwen, 2000). The prevalence of depression in people with diabetes mellitus has been

reported to be as high as 31.7% (Anderson et al., 2001) compared to an estimated 10%

prevalence of depression in the general population (Judd, Akiskal, & Paulus, 1997).

Gavard, Lustman, and Clouse's (1993) study found that people with a diagnosis of

diabetes mellitus were three times more likely to have major depressive disorder than

people without a diabetes mellitus diagnosis.

A high prevalence of depressive symptoms among people with type 2 diabetes

compared to people without diabetes mellitus has also been observed within various

ethnic groups. For example, Grandinetti et al. (2000) observed that the prevalence of

depressive symptoms were significantly higher among Native Hawaiians with type 2

diabetes (26.9%) compared to Native Hawaiians with other chronic illnesses (15.2%) and

Native Hawaiians without a chronic illness (13.1 %). Similarly, Black (1999) observed

that the prevalence of depressive symptoms was significantly higher in older Mexican

Americans with diabetes mellitus (31.1 %) compared to those without diabetes mellitus

(24.1 %). No significant between-ethnic group differences in the prevalence of depressive

symptoms among people with type 2 diabetes have been observed, after controlling for

demographic factors such as gender and income (e.g., Jackson-Triche, Sullivan, Wells,

Rogers, Camp, & Mazel, 2000).

Understanding the relationship between depression and diabetes mellitus is

important because people with diabetes mellitus and co-morbid depression are at

increased risk ofdeveloping diabetes-related complications compared to people with

diabetes mel1itus in the absence of depression (Black, 2002, 1999; De Groot, Anderson,
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Freedland, Clouse, & Lustman, 2001). Studies have found that people with diabetes

mellitus and co-morbid depression were significantly more likely to have poor glycemic

control and were less likely to adhere to their diabetes self-care regimens compared to

people with diabetes mellitus in the absence of depression (Black, 2002; Harris, 2003).

As a result, people with diabetes mellitus and co-morbid depression are at increased risk

for diabetes-related complications and other health-related problems, such as functional

disability, low work productivity, low health service use, and more frequent and lengthier

hospital stays (Black, 2002, 1999; Black & Markides, 1998; Ciechanowski, Katon, &

Russo, 2000). Therefore, a better understanding of the relationship between depressive

symptoms and diabetes mellitus has important implications for the treatment of

depression and the prevention of diabetes-related complications.

Health-Related Quality of Life, Depressive Symptoms, and Diabetes Mellitus

Chronic medical illnesses can have an adverse affect on a person's health-related

quality oflife (e.g., physical, role, emotional, and social functioning; e.g., Gaynes, Burns,

Tweed, & Erickson, 2002). Ware, Snow, Kosinski, and Granek (1993) identified nine

empirically-validated aspects ofhealth-related quality oflife that are associated with

chronic medical illnesses: I) physical functioning, 2) physical and 3) emotional problems

that interfere with role obligations at home and work, 4) bodily pain, 5) social

functioning, 6) mental health, 7) vitality, 8) general health perception, and 9) health

transition (see Table I on the preceding page for a detailed description of each health

related quality oflife construct). Some studies have found other aspects of health-related

quality of life that are associated with a chronic medical illness, such as sexuality and

intimacy, positive social support, coping, and existential well-being (Gotay, Blaine,
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Haynes, Holup, & Pagano, 2002). However, the nine aspects of health-related quality of

life reported by Ware et al. (1993) represent the most common aspects in studies among

people with chronic medical conditions.

Table 1. Summary ofNine Aspects of Health-Related Quality of Life Identified by Ware,

Snow, Kosinski, and Gandek (J 993)

Construct
Physical Functioning
(PF)

Role-Physical
Functioning (RF)

Bodily Pain (BP)

General Health (GH)

Vitality (VT)

Social Functioning (SF)

Role-Emotional
Functioning (RE)

Mental Health (MH)

Health Transition (HT)

Description
Index oflimitations in performing basic physical activities of daily living (e.g.,
bending, walking, bathing, dressing, carrying items), moderate activities (e.g.,
house chores and non-strenuous sports), and vigorous activities (e.g.~ running,
strenuous sports).

Index of limitations in kind of work or activities performed, amount of time
spent on activities, productivity, and difficulty either at work or at home due to
physical health.

Index of bodily pain that interferes with normal work.

Index ofoverall perceived health in comparison to peers and expectation of
health outcomes.

Index of energy level and fatigue.

Index of limitations and degree of interference in normal social activities due
to health problems.

Index of amount of time spent on work or other activities, productivity, and
diligence toward work or other activities due to emotional problems.

Index of depressive and anxiety symptoms.

Index of general health condition compared to one year ago.

An association between depressive symptoms and indices of the nine common

aspects ofhealth-related quality oflife has been observed among people with diabetes

mellitus. For example, Kaholokula et al. (2003) recently examined the relationship

between depressive symptoms (measured by the Center for Epidemiological Studies-

Depression [CES-D] Scale) and health-related quality oflife (assessed by an aggregated

measure of the physical dimension subscales of the SF-36 Health Survey [SF-36]) in a
7



multi-ethnic, community-based population of 146 people with type 2 diabetes. This

study found a significant association (R2
= .16) between depressive symptoms and health

related quality oflife. In addition, they found that this association varied as a function of

HbAlc (R2 = .22), sex (R 2 = .19), education (R2 = .20), marital status (R2 = .30), and social

support (R2
= .20).

Ciechanowski et al. (2000) examined the relationship between depressive

symptoms and physical and mental functioning in 14 people with type 1 and 345 people

with type 2 diabetes from a primary care setting. Depressive symptoms were measured

with the Hopkins Symptom Checklist-20 (HSCL-20), which was used to assign people

into three depression categories: 1) low-severity, 2) medium-severity, and 3) high

severity. They found that depressive symptom severity was significantly correlated with

both physical (F [2, 316] = 18.15,p <.001) and mental functioning (F [2, 316] = 11.58, P

<.001) as measured by the SF-12, a short version ofthe SF-36. They also observed that

physical functioning was poorer across severity levels of depressive symptoms when

compared to mental functioning.

A study of 44 people with type 2 diabetes and co-morbid major depression and a

matched control group of 44 people with type 2 diabetes but no diagnosis of major

depression reported an association between depression and eight aspects of health-related

quality oflife measured by the SF-36, after controlling for severity of diabetes mellitus

(Lustman, Freedland, Griffith, Barnes, Miller, Anderson, McGill, Rubin, and Clouse,

1999). Compared to people with type 2 diabetes in the absence of major depression,

people with type 2 diabetes and co-morbid major depression reported a significantly (no

coefficient estimates were provided) poorer health-related quality oflife across eight SF-
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36 subscales (lower scores indicate poorer functioning): physical functioning (25.3 vs.

20.3), role limits/emotional (5.7 vs. 3.8), role limits/physical (7.0 vs. 5.3), social

functioning (9.6 vs. 6.0), bodily pain (9.1 vs. 6.3), vitality (16.8 vs. 8.6), general health

perception (17.5 vs. 15.2), and mental health (25.7 vs. 15.5).

Another study reported similar findings among 222 people with type 2 diabetes

concerning the relationship between depressive symptoms measured using the Zung Self

Rating Depression Scale (ZSDS) and aspects of health-related quality oflife measured by

the SF-20 (Hiinninen, Takala, & Keinanen-Kiukaanniemi, 1999). Compared to people

with type 2 diabetes and no depressive symptoms, people with type 2 diabetes and co

morbid depressive symptoms were more likely to report poorer physical functioning

(odds ratio [OR) = 12.0), role functioning (OR = 4.1), social functioning (OR = 8.6),

mental health (OR = 30.0), health perceptions (OR = 50.0), and bodily pain (OR = 3.8),

after controlling for age, sex, martial status, duration of diabetes, and the presence of

coronary heart disease and macrovascular diseases.

In contrast, a recent study by Gaynes et al. (2002) examined three aspects of

health-related quality oflife (i.e., physical functioning, role functioning, and health

problems [e.g., pain, hearing, and seeing problems)) and reported that only role

functioning (e.g., self-care and role activity) was significantly associated (R 2
= .19) with

CES-D-assessed depressive symptoms in 537 people with type 2 diabetes. Furthermore,

the study found that none of the indices of health-related quality oflife were significantly

associated with depressive symptoms in 166 people with type 1 diabetes, and that an

aggregate measure of all three indices of health-related quality oflife was not

significantly associated with any of the diabetes mellitus groups. The findings of this
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study suggest the relationship between depressive symptoms and health-related quality of

life differ as a function of the specific aspect of health-related quality oflife measured.

In addition, these findings suggest that the relationship between depression and health

related quality of life differ as a function oftype of diabetes mellitus.

Other studies have also examined the relationship between indices ofhealth

related quality oflife and depression in people with diabetes mellitus. For example,

Connell, Davis, Gallant, and Sharpe (1994) reported that physical functioning (23%),

perceived threats of diabetes on daily life activities (24%), and perceived availability of

general social support (41%) accounted for a significant proportion of the variance in

CES-D scores among III people with type I and 251 with type 2 diabetes. Talbot,

Nouwen, Gingras, Belanger, and Audet's (1999) study of 237 patients with type 2

diabetes reported similar findings where perceived intrusion of illness on work, social,

and recreational activities accounted for 63% of the variance in depressive symptoms

measured by a composite of the Beck Depression Inventory (BDI) and the Hospital

Anxiety and Depression Scale (HADS). Mayou, Bryant, and Turner (1990) found a

significant difference (no coefficient estimates provided) between difficulty level (low vs.

high) on indices of leisure, work, and family functioning and depressive symptoms

measured by the Profile of Mood State (POMS) scale among 121 people with type 2

diabetes attending outpatient clinics. Finally, a study of 191 older adults with type 2

diabetes reported that the emotional impact ofhaving diabetes (31 %; i.e., perceived

negative impact on quality of life, feelings of inferiority, and general life satisfaction),

barriers to self-care (17%), and glycemic control (13%) accounted for a significant
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proportion of the variance in depressive symptoms measured by the ZSDS (Connell,

Storandt, & Lichty, 1990).

An association between depression and aspects of health-related quality of life has

also been observed in people with diabetes mellitus across ethnic groups in the U.S. For

example, in a study by Fisher, Chesla, Mullan, Skaff, and Kanter (200 I) examining 75

Latino-Americans and 113 European-Americans with type 2 diabetes, it was found that

the fnnctional impact (e.g., functional limitations on personal, work, and sociailife) of

diabetes mellitus accounted, incrementally, for most of the variance in CES-D scores

among both ethnic groups, 13.3% and 12.9% respectively, compared to other disease

indicators such as HbAI c, BMI, number of comorbid medical conditions, and years of

diagnosis (R2
= .54 for regression model of Latino Americans and R2

= .55 for regression

model of European-Americans; regression models also included age, sex, education,

financial stress, conflict resolution, and family closeness).

Black (1999) examined the relationship between depression and physical

functioning and health perception among 636 older Mexican-Americans with diabetes

mellitus and 2,196 Mexican-Americans without diabetes mellitus. It was found that

functional disability based on two indices of physical functioning (i.e., basic self-care

behaviors and instrumental activities of daily living) and poor self-rated health were

higher in Mexican-Americans with diabetes mellitus and co-morbid depression (28.9%,

82.8%, and 85.6%, respectively) compared to those without co-morbid depression

(12.5%,55.2%, and 70.6%, respectively), after controlling for sex, age, education level,

marital status, immigrant status, and living arrangements (odds ratio [OR] = 2.92 for
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basic self-care behaviors; 3.61 for instrumental activities of daily living; and 2.19 for

poor self-rated health).

In summary, a significant association between depressive symptoms and various

aspects of health-related quality of life has been observed across studies of people with

diabetes mellitus (see Table 2 for summary). This association persisted even after

controlling for age, sex, marital status, duration of diabetes, the presence of

macrovascular problems, and the severity of diabetes mellitus (e.g., Hanninen et aI.,

1999; Lustman et aI., 1999). Furthermore, this association has been found to vary as a

function of sex, gender, education, marital status, HbAI c, and social support (e.g.,

Kaholokula et aI., 2003). The findings of some studies suggest that certain aspects (e.g.,

physical functioning vs. role functioning) of health-related quality of life could have a

stronger association with depression than other aspects in people with type 2 diabetes

(e.g., Ciechanowski et aI., 2000; Gaynes et aI., 2002). The significant association

between depressive symptoms and aspects of health-related quality oflife has also been

observed among specific ethnic groups, even after controlling for the effects of sex, age,

education level, marital status, immigrant status, and living arrangements (e.g., Black,

1999). However, a paucity of studies exists that specifically compared ethnic differences

in the relationship between depression and health-related quality of life indices in people

with diabetes mellitus.
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Table 2. Summary ofStudies that Examined the Relationship between

Depressive Symptoms and Health-Related Quality of Life Indices in Person with Type 2 Diabetes

Participants

Type of
Ethnicity

Sex Depression
Study (ref.) diabetes

n (MiF) Variables R' OR AGFImeasure

Kaholokula et aJ. Type 2 146 59 Hawn 67/79 CES-D CES-D predicted by SF-36, .16***
(2003) 21 J-Am knowledge ofdiabetes diagnosis

25F-Am CES-D predicted by HbAlc, SF-36, .22***
10 White HbAlc*SF-36
31 M-A CES-D predicted by SF-36, sex, SF- .19***

...... 36*sex
w CES-D predicted by SF-36, .20***

education, SF-36*education
CES-D predicted by SF-36, martial .30***

status, SF-36*marital status
CES-D predicted by SF-36, social .20***

support, SF-36*social support

Ciechanowski et Type I 14 310 White 158/201 HSCL-20 SF-12-assessed physical and mental NR***
aI. (2000) Type 2 345 49NR functioning predicted by

depression severity level (low-,
medium-, high-severity)

Lustman et aJ. Type 2 44 NR NR DSM-lIl-R SF-36 subscales predicted by NR*
(2002) No diabetes 44 & BD! ;,14 depression vs. no depression



Table 2. (Continued) Summary of Studies that Examined the Relationship between

Depressive Symptoms and Health-Related Quality of Life Indices in Persons with Type 2 Diabetes

--
Participants

Type of Ethnicity
Sex Depression

Study (ref.) diabetes
n (MIF) Variables R' OR AGFImeasure

Gaynes et aI.' Type I 166 Black NR CES-D Physical functioning predicted by .IS'
(2002) Type 2 537 White depression, arthritis, diabetes,

hypertension, depression*arthritis,
depression-diabetes (NS9ype I
& 2), depression-hypertension

...-.
-l>- Role functioning predicted by .19-

depression, arthritis, diabetes,
hypertension, depression*arthritis
(NS), depression-diabetes
(NS9ype I only),
depression'hypertension .,,-

Health problems predicted by
depression, arthritis, diabetes,
hypertension, depression*arthritis
(NS), depression-diabetes
(NS9ype I & 2),
depression'hypertension (NS)

Mayou et al. Type 2 121 NR 69/52 POMS POMS and high vs. low leisure, NR-
(1990) work, & family difficulty



Table 2. (Continued) Summary of Studies that Examined the Relationship between

Depressive Symptoms and Health-Related Quality of Life Indices in Persons with Type 2 Diabetes

Participants

Type of
Ethnicity

Sex Depression
Study (ref.) diabetes

n (MIF) Variables If OR AGF!measure

Connel et aJ. Type 2 191 27 Black 81/110 ZSDC ZSDS predicted by HbAlc, .43***
(1990) 164 White psychosocial variables, sex, age,

gender, education, race, living
arrangements, comorbidity,
insulin use, duration of disease

......
V>

Hanninen et alb Type 2 222 Finnish NR ZSDS Depression vs. no depression
(1999) predicted by: .

Physical Fnnctioning 12***
Role Fnnctioning 4.1 **'"
Social Functioning 8.6***
Mental Health 30.0***
Health perception 50.0***
Pain 3.8***

Talbot et aJ. Type 2 237 French- 130/107 BD! CES-D*HADS predicted by diabetes .98*
(1999) Canadian HADS intrusiveness, personal control,

major life events, diabetic
complications, diabetes duration



Table 2. (Continued) Summary of Studies that Examined the Relationship between

Depressive Symptoms and Health-Related Quality of Life Indices in Persons with Type 2 Diabetes

Participants

Study (ref.)
Type of
diabetes

n Ethnicity
Sex

(MIF)
Depression

measure Variables It OR AGFI

.....
0\

Connell et al.
(1994)

Type I
Type 2

III 318 White 151/211
251 44 NR

CES-D CES-D predicted by threat of
diabetes, social support, physical
functioning, diabetes type,
education, age, marital status,
diabetes duration

.91'

It, variance accounted for in regression model; OR, odds ratio oflogistic regression analysis; AGFI, adjusted goodness oftit indicator for structural
equation model; NR, not reported; NS, not significant; CES-D, Center for Epidemiological Studies-Depression Scale; HSCL-20, The Hopkins
Symptom Checklist-20; POMS, Profile for Mood States; DSM-III-R, Diagnostic Statistical Manual ofMental Disorders-III revised criteria; BDI, Beck
Depression Inventory; ZSDS, Zung-SelfRating Depression Scale; HAD, Hospital Anxiety and Depression Scale; Hawn, Native Hawaiian; J-Am,
Japanese-American; F-Am, Filipino-American; M-A, mixed-ethnic ancestry.

• Study used data from the first National Health and Nutrition Examination Survey (NHANES I), which included 9,898 people with various medical
conditions. Only diabetes mellitus sample sizes are presented in table. The It presented reflects the entire regression model, but the interaction effect
of type I diabetes and co-morbid depression was not significant in all three regression models and the interaction effect of type 2 diabetes and co
morbid depression was significantly associated with only role functioning. The study sample consisted ofBlacks and Whites, but the number who had
diabetes mellitus by ethnicity was not reported.

b Study adjusted for age, sex, marital status, existence of diabetes, coronary heart disease, and other macrovascular diseases.

'p :S.05, "p <.01, ." P <.001



Ethnic Differences in the Relationship between Depressive Symptoms and Health

Related Quality of Life

Despite a paucity of studies examining ethnic differences in the relationship

between depression and health-related quality of life in people with diabetes mellitus,

ethnic differences concerning this relationship can be extrapolated from studies of people

with other chronic medical conditions. For example, Jackson-Triche et al. (2000)

examined the relationship between depression and health-related quality of life among a

clinical sample of2,195 people with a chronic medical condition, which included an

aggregated sample of people with coronary heart disease, hypertension, and diabetes

mellitus. Although they did not stratify their sample by specific medical conditions, they

did find a significant ethnic effect concerning the relationship between depression

assessed by the Diagnostic Interview Schedule - Depression Section (DIS) and aspects of

health-related quality oflife as measured by the SF-36, after controlling for age, gender,

clinic site, and income. No multiple comparisons post-hoc test was done to elucidate

specific ethnic group differences; however, based on SF-36 mean scores among those

with depression, it was reported that African-Americans and non-Hispanic whites

reported poorer physical functioning (72.1 and 73.7, respectively; F [1, 1177] = 3.53,p

<.01), poorer energy/fatigue (46.6 and 45.6, respectively; F [1,1194] = 2.48,p <.05), and

poorer perception of general health (55.1 and 53.9, respectively; F [1,1190] = 3.51,p

<.01) compared to Hispanics (79.2, 51.2, and 62.5), and Asian-Americans (83.3,51.4,

and 65.4). In contrast, Asian-Americans reported poorer role limitations due to

emotional health (60.7) compared to Hispanics (62.8), African-Americans (53.9), and

non-Hispanic whites (49.2; F [1, 1173] = 2.40, P <.05). Hispanics reported less role
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limitations due to physical health (62.8) compared to African-Americans (53.9), Asian

Americans (42.2), and non-Hispanic whites (49.2; F [1, 1184J = 2.78,p <.05). The

results of this study suggest that the relationship between depression and health-related

quality oflife can differ as a function of ethnicity in people with a chronic medical

illness, even after controlling for important socio-demographic variables that could bias

the results because of large ethnic differences on such variables (e.g., age, gender, and

income).

Chesla, Skaff, Bartz, Mullan, and Fisher (2000) examined ethnic differences in

life changes among 116 European-Americans and 76 Latinos with type 2 diabetes

recruited from private and public heath care facilities. Although they did not examine

depressive symptoms, they did find significant ethnic differences in the association

between diabetes mellitus and aspects ofhealth-related quality of life. Specifically, they

found that European-Americans, compared to Latinos, reported significantly more

change in exercise (45% vs. 21 %) and decreased spontaneity in their lives (35% vs.

13%). In contrast, Latinos, compared to European-Americans, reported significantly

more negative mood changes (47% vs. 24%), decrease energy/fatigue (65% vs. 35%),

and decrease social functioning (29% vs. 12%). The results ofthis study suggest that the

relationship between aspects ofhealth-related quality of life (e.g., physical functioning

vs. social functioning) and type 2 diabetes differ across ethnic groups. It also suggests

that negative mood and fatigue, which are symptoms of depression, may affect people

with diabetes mellitus differentially across ethnic groups.

Caldwell, Baxter, Mitchell, Shetterly, and Hamman (1998) examined the

association between type 2 diabetes and perceived quality of life in a community-based
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sample of 560 non-Hispanic whites and 416 Hispanics. Although they did not examine

depressive symptoms, significant ethnic differences on self-rated health status were

reported. The authors found that Hispanics, compared to non-Hispanic whites, were

more likely to rate their health status as either poor (8.4% vs. 3.2%) or fair (27.2% vs.

10.5%) whereas non-Hispanic whites compared to Hispanics were more likely to rate

their health status as excellent (35.9% vs. 25.5%) or good (50.4% vs. 38.9%). In other

studies, perception ofhealth status was significantly associated with depression in people

with diabetes mellitus (e.g., Lustman et ai., 1999), even across ethnic groups (e.g.,

Jackson-Triche et aI., 2000).

Black, Jakobi, Rush, DiNuzzo, and Garcia (1999) examined ethnic differences in

the health burden of diabetes mellitus in older adults of 173 Mexican-Americans, 201

African-Americans, and 181 non-Hispanic Whites. Their study reported that, both within

Mexican-American and non-Hispanic white groups, those with diabetes mellitus reported

significantly more disability with activities of daily living (ADL; odd ratios (OR) = 2.12

and 1.47, respectively) compared to Mexican-Americans and non-Hispanic whites

without diabetes mellitus. In contrast, no significant difference in ADL disability was

observed between African-Americans with diabetes and those without a diagnosis of

diabetes mellitus (OR = 0.78). However, no significant between-ethnic group differences

were observed. In addition, this study also reported that poor to fair self-ratings of health

were significantly higher among people with a diagnosis of diabetes mellitus in all three

ethnic groups with no significant difference between ethnic groups (OR = 2.49 for non

Hispanic whites; 2.68 for African-Americans; 2.02 for Mexican-Americans). Although

no significant between-ethnic group differences were observed, ADL for African-
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Americans with diabetes mellitus in this study was not significantly different from

African-Americans without diabetes mellitus, whereas for the other two ethnic groups

there were significant differences between those with and without diabetes mellitus

within each ethnic group. These findings support the notion that the relationship between

diabetes mellitus and aspects of health-related quality oflife differs as a function of

ethnicity.

In summary, between-ethnic group differences have been observed across aspects

ofhealth-related quality of life in people with chronic medical conditions (including

people with diabetes mellitus) and co-morbid depression (e.g., Jackson-Triche et aI.,

2000). These findings support the notion that the relationship between depression and

health-related quality of life can differ as a function of ethnicity in people with type 2

diabetes. However, a review ofthe scientific literature yielded no studies that examined

ethnic differences in the relationship between health-related quality oflife and depression

in people with diabetes mellitus. Such an examination is warranted given that studies

have reported ethnic differences in the relationship between aspects of health-related

quality oflife and chronic medical conditions (e.g., Jackson-Triche et aI., 2000) and

ethnic differences in health perceptions (Caldwell et aI., 1998) and health-related quality

of life (e.g., Black et aI., 1999) in people with diabetes mellitus.

Ethnic differences in the relationship between depressive symptoms and indices

of health-related quality oflife are expected because of possible differences in health

beliefs and expected health outcomes across ethnic groups. These differences in health

beliefs and expected health outcomes are presumed to have differential effects on aspects

of health-related quality oflife across ethnic groups. For example, a study of African-
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Americans and non-Hispanic whites with cardiovascular disease found ethnic differences

in perceived severity and duration of illness, problems caused by the illness, why the

illness started when it did, the treatment needed, and the specificity with which they

labeled symptoms (Vtz et aI., 2001). Other factors associated with ethnicity are also

presumed to affect the relationship between depressive symptoms and health-related

quality of life, such as the degree and expectations of family involvement and the

extended social network (e.g., friends and community members) and lifestyle differences

(e.g., diet, types of physical activities, and religious and spiritual beliefs; Berger, 1998).

Evaluation of Reviewed Studies

Methodological issues concerning the previously reviewed studies are notable in

the following areas: 1) measurement ofhealth-related quality oflife, 2) sample

composition, 3) issues of ethnic representation, and 4) factors that might moderate the

association between depression and diabetes mellitus.

Measurement of Health-Related Quality of Life

The reviewed studies differed on the aspects of health-related quality oflife that

were examined (e.g., Connell et aI., 1990, 1994; Mayou et aI., 1990; Talbot et aI., 1999).

Other studies used aggregated measures, or global measures, of health-related quality of

life (e.g., Ciechanowski et aI., 2000; Kaholokula et aI., 2003). Few studies examined a

broad range of aspects of health-related quality of life associated with medical illnesses,

such as the nine aspects described by Ware et al. (1993). As presented earlier, Ware et al.

identified nine aspects that are subsumed in the broader construct of health-related quality

oflife: 1) physical functioning, 2) physical and 3) emotional problems that interfere with

role obligations at home and work, 4) bodily pain, 5) social functioning, 6) mental health,
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7) vitality, 8) general health perception, and 9) health transition (see Table 1). Studies

that examined only a few aspects of health-related quality of life (e.g., physical

limitations vs. social functioning) may not have captured the aspects that could better

account for depression in people with diabetes mellitus. For example, Gaynes et al. 's

(2002) study found that role functioning better accounted for depression in people with

type 2 diabetes when compared to physical functioning. Furthermore, few of the

reviewed studies included at least the three aspects ofphysical, role, and social

functioning, which are three important aspects of health-related quality oflife across

cultures (e.g., Power, Harper, & Bullinger, 1999).

Other studies chose to aggregate measures of aspects of health-related quality of

life (e.g., Kaholokula et aI., 2003). The aggregation of measures of various aspects of

health-related quality oflife could fail to identify specific aspects that could better

account for variance in depression. For example, Gaynes et al. (2002) reported that only

role functioning was significantly associated with depression in their sample of people

with type 2 diabetes when compared to physical functioning and health problems.

However, when aggregated, these three indices of health-related quality oflife were

found to have no significant association with depression. This highlights the importance

of examining specific aspects of health-related quality of life, independently, because

certain aspects could better account for depressive symptoms in people with diabetes

mellitus compared to other aspects. In addition, use ofglobal measures of health-related

quality of life in examining ethnic differences could lead to erroneous findings because

specific aspects ofhealth-related quality of life are affected differently across ethnic

groups (e.g., Jackson-Triche et aI., 2000).
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Given that depression is often treated by behavioral (e.g., cognitive-behavioral

therapy; Lustman, Griffith, Freedland, Kissel, & Clouse, 1998) and/or medical (e.g.,

antidepressants; Goodnick, 2001, 1997) interventions, a better understanding ofthe

aspects ofhealth-related quality oflife that significantly account for depressive

symptoms in people with diabetes mellitus can have important implications for the

treatment ofdepression. Understanding what specific aspects ofhealth-related quality of

life are associated with depressive symptoms in people with diabetes mellitus has

particular implications for behavioral interventions, given that such interventions often

target specific cognitive (e.g., health perceptions) and behavioral (e.g., functional

limitations and eliciting social support) factors that are hypothesized to affect depression.

Furthermore, understanding specific ethnic differences in the relationship between

depression and health-related quality of life has implications for the design of treatment

programs targeting specific ethnic populations.

Limitations Due to Sample Composition

Another methodological concern with some of the previous studies is the

inclusion ofboth types of diabetes (type I and type 2) in the analyses. The relationship

between depressive symptoms and specific aspects ofhealth-related quality of life may

differ between types of diabetes because the severity of insulin deficiencies and the

response to glucose stimulation differ between these two types (Expert Committee on the

Diagnosis and Classification of Diabetes Mellitus, 2001). Therefore, the magnitude of

effect on the relationship between depressive symptoms and aspects of health-related

quality of life can differ across types of diabetes mellitus. Gaynes et al.'s (2002) study
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supports this assumption where they reported differences in the relationship between

depressive symptoms and health-related quality of life across type 1 and type 2 diabetes.

In addition, many of the studies that examined the relationship between diabetes

mellitus and co-morbid depressive symptoms were done with clinical samples (e.g.,

outpatients and people seeking health services from health care facilities; e.g.,

Ciechanowski et aI., 2000; Mayou et aI., 1990; Talbot et aI., 1999) while other studies

included people with a diagnosis of major depressive disorder (e.g., Lustman et aI., 1999)

and/or other mood disorders (e.g., Jackson-Triche, 2000). Few studies included a

community-based population ofpeople with diabetes mellitus and co-morbid depressive

symptoms (e.g., Caldwell et aI., 1998; Kaholokula et aI., 2003). Therefore, the

generalization of the findings from these studies is limited. A community-based sample

can serve to increase our understanding of the relationship between depression and

diabetes mellitus across a broader population.

Issues of Ethnic Representation

Of the studies reviewed, many included African-Americans, Hispanics or Latinos,

and non-Hispanic whites in their samples, but few studies included people ofother ethnic

minority groups ofthe U.S., such as Japanese-Americans, Filipino-Americans, and

Pacific Islanders. Of the few reviewed studies that included Asian-American populations

(e.g., Jackson-Triche et aI., 2000), Asian ethnic groups were often aggregated into a

single ethnic category (e.g., Asian-American). This could bias the results of a study

because many of these groups have distinct languages, acculturation statuses (e.g., refuge

vs. immigrant), and cultural practices and beliefs (McDermott, Tseng, & Maretzki, 1980).

Furthermore, many of the Asian and Pacific Island ethnic groups vary considerably in
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socioeconomic status and education level. These differences could affect the observed

relationship between depression and health-related quality oflife in people with diabetes

mellitus. A better understanding of depression and diabetes mellitus is warranted among

people of specific Asian and Pacific Island groups, given their higher risk for diabetes

mellitus and diabetes-related complications compared to non-Hispanic whites (Fujimoto,

1995).

Other Factors Associated with Depression and Diabetes Mellitus

Studies have found important biological and socio-demographic factors that

influence the relationship between depression and diabetes mellitus. A biological factor

that has been identified as a correlate of depression in people with diabetes mellitus is

glycemic control. Lustman et al. (2000) conducted a meta-analytical review of 21 studies

ofpeople with type I and type 2 diabetes that examined the relationship between

depression and glycemic control. They reported small (0.11) to moderate (0.19) effect

sizes (ES; mean ES = 0.15; ES calculated using weighted r after Fisher's Z

transformation) concerning the relationship between depressive symptoms, assessed via

self-report questionnaires, and glycemic control. A study reviewed earlier found that the

relationship between depressive symptoms and health-related quality of life varied as a

function ofHbA1c levels (Kaholokula et aI., 2003).

Several socio-demographic factors have been found to be independently

associated with depression and diabetes mellitus. Egede and Zheng (2003) examined

independent psychosocial and socio-demographic correlates of major depression in

people with diabetes mellitus. They found that people under the age of 64, female sex,

people with at least a high school education, people in lower socioeconomic status (SES),
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people who perceived their health status as worsening, and people who smoke were more

likely to have diabetes mellitus and co-morbid major depression compared to people with

diabetes mellitus in the absence of co-morbid major depression. Other studies have also

reported similar associations between age (Ciechanowski et aI., 2000), sex (Lloyd, Dryer,

& Barnett, 2000), education (Blazer, Moody-Ayers, Craft-Morgan, and Burchett, 2002),

SES, and smoking (Haire-Joshu, Heady, Thomas, Schechtman, and Fisher, 1994) in the

relationship between depressive symptoms and diabetes mellitus. In addition, marital

status and social support were significantly associated with depression in people with

diabetes mellitus where people with a disrupted marital status (e.g., divorced, separated,

and widowed) and people with lower social support were more likely to report depressive

symptoms (Connell et aI., 1994; Kaholokula et aI., 2003; Littlefield, Rodin, Murray, &

Craven, 1990). It has been found that sex, marital status, social support, and education

serve to moderate (interaction effects) the relationship between depression and health

related quality oflife in people with type 2 diabetes (Kaholokula et aI., 2003).

Although several of the studies reviewed earlier controlled for other correlates

(e.g., covariation) of depression in people with diabetes mellitus, only one study to date

(e.g., Kaholokula et aI., 2003) has examined the moderating effects of important

biological (i.e., HbA1c) and socio-demographic factors (i.e., age, sex, education, marital

status, and social support) in the relationship between depression and health-related

quality oflife in people with type 2 diabetes. Given the large disparity in socioeconomic

status (SES) and education level in people with diabetes mellitus across ethnic groups in

the U.S. (e.g., Harris, 2001), understanding the role of socio-demographic factors in the
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relationship between depression and health-related quality oflife has important research

and treatment implications for specific ethnic groups.

Rationale and Goals of the Present Study

The previously reviewed studies highlight the need for a better understanding of

the relationship between depressive symptoms and health-related quality of life in people

with diabetes mellitus across ethnic groups. First, people with diabetes mellitus and co

morbid depression are at an increased risk for diabetes-related complications, and

depression and health-related quality of life are significantly associated in people with

diabetes mellitus. Second, no study to date has specifically examined ethnic differences

in the relationship between depression and health-related quality oflife. Finally, no study

to date has compared the moderating effects of important socio-demographic factors in

the relationship between depression and health-related quality oflife in people with type

2 diabetes across ethnic groups.

The present study examined the effects of ethnicity in the relationship between

depressive symptoms and eight aspects ofhealth-re1ated quality oflife in a multi-ethnic,

community-based sample ofpeople with type 2 diabetes. The ethnic groups examined in

this study were Native Hawaiians, Filipinos, Japanese, and people of mixed-ethnic

ancestry. The eight health-related quality of life aspects of interest were physical

functioning, role-physical functioning, role-emotional functioning, social functioning,

bodily pain, vitality, general health perception, and perceived health transition (see Table

1). The goals of this study were as follow:

1) To examine the proportion of variance in depressive symptoms accounted for

by each ofthe eight aspects ofhealth-related quality oflife in a multi-ethnic
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sample ofpeople with type 2 diabetes while controlling for the effects of

ethnicity, glycemic control, age, sex, education, marital status, and social

support.

2) To examine the proportion of variance in depressive symptoms accounted for

by the interaction between each of the eight aspects of health-related quality

of life and ethnicity in people with type 2 diabetes while controlling for the

effects of glycemic control, age, sex, education, marital status, and social

support.

3) To examine the moderating effects of glycemic control, age, sex, education

level, martial status, and social support on the association between depressive

symptoms and statistically significant aspects of health-related quality oflife

within each of the four ethnic groups.
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CHAPTER 2
METHOD

Overview of Methods

The dataset for this study was from the Native Hawaiian Health Research

(NHHR) Project!. The NHHR project was a multi-ethnic, community-based

epidemiological study of diabetes and cardiovascular risk factors in North Kohala,

Hawai'i. The NHHR database includes 202 people with type 2 diabetes from various

ethnic groups. The SF-36 Health Survey was used to measure the eight aspects ofhealth-

related quality of life and the 20-item CES-D was used to measure depressive symptoms.

The socio-demographic variables for this study were collected from the Personal History

form designed by the NHHR project. HbAlc, assessed from blood samples, was used as

measure ofglycemic control. All NHHR participants were recruited from North Kohala,

Hawai'i. Each participant underwent a clinical examination that included fasting and 2-

hr post-oral glucose tolerance testing (OGTT) blood draws; temperature, blood pressure,

and anthropometric measurements; an electrocardiogram (BCG); urine sampling; and

pulmonary testing. An interview was also conducted that consisted ofa battery ofhealth

behavior and psychosocial measures.

!The NHHR project was a study ofthe Pacific Biomedical Research Center, University of

Hawai'i. The NHHR project was supported in part by awards from the Research Centers

in Minority Institutions Program of The National Center for Research Resources,

National Institutes of Health to the University of Hawai'i at Manoa, Grant No.'s

RR03061 and P20 RRlAI 110901. The author was a research assistant with the NHHR

project between 1994 and 2000.
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Participants

The NHHR database consisted of 1,452 participants, ofwhich 202 (96 males and

106 females) were identified as having diabetes mellitus based on World Health

Organization (WHO) criteria (fasting blood glucose;::, 125 mg/dl or 2-hr post-challenge

blood glucose;::' 200 mg/dl; Puavilai, Chanprasertyotin, & Sriphrapradaeng, 1999). The

202 participants were from various ethnic groups, which included Native Hawaiian

(47%), Filipino (15%), Japanese (17%), Caucasian (6%), and people ofmixed-ethnic

ancestry (15%). The mean HbAlc of the participants by ethnicity was as follows: Native

Hawaiians 7.7% (standard deviation [SD] = 2.0%; Filipinos 6.9% (SD = 1.8%); Japanese

6.7% (SD = 1.4%); Caucasian 6.8% (SD = 2.1 %); and people ofmixed-ethnic ancestry

7.2% (SD = 1.8%). The mean HbAlc for the total sample was 7.3% (SD = 1.9). Among

the 202 participants, 118 (58%) were previously diagnosed with diabetes mellitus prior to

participation in the NHHR project (referred from here on as "knowledge of diabetes

diagnosis") and 84 (42%) were diagnosed with diabetes mellitus by the NHHR project

(referred from here on as "no knowledge of diabetes diagnosis").

All 202 participants had type 2 diabetes confirmed based on c-peptide traces in

their fasting blood samples (Expert Committee on the Diagnosis and Classification of

Diabetes Mellitus, 200I). C-peptide is cleaved from the proinsulin molecule and

released, along with the active insulin molecule, by the pancreatic beta-cells. People with

type I diabetes do not produce c-peptides because their pancreatic beta-cells are no

longer functional and, therefore, endogenous insulin is not produced. However, people

with type 2 diabetes are able to produce insulin, which means c-peptide is released into

the plasma.
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Assessment Instruments

Personal Information. Personal information was gathered using the Personal

History Form designed by NHHR, which was interviewer administered (see Appendix

A). The following data were collected: address and phone number, sex, marital status,

education level, work history, annual household income, and ethnic ancestry and

identification. Ethnic ancestry information was based on participants' self-report, which

included percentage ofblood quantum (i.e., less than 25%,25-49%, 50-74%, 75-99%,

and 100%) for each ethnic ancestry reported. A participant was categorized as Native

Hawaiian ifhe or she reported having any percentage ofNative Hawaiian blood quantum.

Native Hawaiian was any individual who had ancestors residing in the Hawaiian Islands

prior to 1778. A participant was categorized as Japanese ifhe or she reported having

100% of Japanese blood quantum. A participant was categorized as Filipino ifhe or she

reported having 100% of Filipino blood quantum. A participant was categorized as

Caucasian ifhe or she reported having only Caucasian and no other ethnic ancestry. A

participant was categorized as having mixed-ethnic ancestry ifhe or she reported two or

more different ethnic ancestries, which did not include Native Hawaiian.

Glycemic Control. HbAlc was used to measure glycemic control, providing an

index ofparticipants' average blood glucose levels over the previous 3 to 4 months.

HbAlc has been accepted as the preferred measure of glycemic control and has been

found to predict the risk for the development of diabetes-related complications (ADA,

2003). A significant correlation (r = .82) between HbAlc and mean plasma glucose

levels has been found by the Diabetes Control and Complications Trial (Rohlfing,

Wiedmeyer, Little, England, Tennill, & Goldstein, 2002). In the NNHR study, HbAlc
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was assayed by affinity chromatography using a minicolumn (BioRad, Hercule, CA.)

from blood samples collected from each participant (see Appendix B). After an

overnight fasting of 10-14 hours, blood samples were collected from all participants.

Participants not taking insulin or oral diabetic medication underwent a 2-hour, 75gram

oral glucose tolerance test (OGTT; WHO, 1985). Fasting and 2-hour post OGTT blood

samples were drawn from each participant with the exception of those taking insulin or

oral diabetic medication. Only fasting blood samples were collected from those

participants taking insulin or oral diabetic medication.

Health-Related Ouality of Life. Eight aspects ofhealth-related quality of life

were measured using the SF-36 Health Survey (SF-36; Ware et a!., 1993; see Appendix

A). The SF-36 was designed to measure eight different health aspects based on the

participants' perceived burden of their illness. The eight health aspects and subscales

were as follow: I) physical functioning (PF), 2) role limitations due to physical health

problems (RP), 3) bodily pain (BP), 4) general health (GH), 5) vitality (VT), 6) social

functioning (SF), 7) role limitations due to emotional problems (RE), and 8)

psychological well-being and distress (MH). In addition, a one-item measure of health

transition (HT) is included in the SF-36. Table I describes each of the eight health

concepts and the health transition item. The MH subscale will not be used to avoid

overlap of items between the CES-D and the MH subscale of the SF-36.

Examination ofthe internal consistency reliability of the SF-36 among patients

with chronic medical conditions and the general population have yielded Cronbach's

alphas that ranged from .80 (SF) to .92 (PF; Garratt, Ruta, Abdalla, Buckingham, &

Russell, 1993). Test-retest reliability correlations for the SF-36 among people with
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diabetes mellitus has ranged from .43 (BP) to .90 (pF; Nerenz, Repasky, Whitehouse, &

Kahkonen, 1992). The criterion validity of the SF-36 has been demonstrated among

people with various medical conditions, including type 2 diabetes (see Ware et aI., 1993).

The SF-36 subscales has been found to be significantly correlated with other health

measures: r =.73 between the PF subscale and the Functional Status Questionnaire; r =

.36 between the RP subscale and the Total Knee Replacement SF-36 Battery (TKR SF

36) - Role Physical: Knee scale (Kantz, Harris, Levitsky, Ware, & Davies, 1992); r =

.55 between the BP subscale and the Nottingham Health Profile (NHP) - Pain subscale

(Brazier et aI., 1992); r = .52 between the GH subscale and the Quality of Well-Being

Scale (Fryback et aI., 1993); r = -.68 between the VT subscale and the NHP - Energy

subscale (Brazier et aI., 1992); r = -.67 between the SF subscale and the Sickness Impact

Profile - Social Functioning scale (Weinberger et aI., 1991); r = .34 between the RE

subscale and the TKR SF-36 - Role Physical: Knee scale (Kantz et aI., 1992); and r = .82

between the MH subscale and the Shortened Arthritis Impact Measurement Scales 

Psychological Dimension (Katz et aI., 1992). The SF-36 subscales have been found to be

significantly correlated with the Medical Outcomes Study (MaS) surveys, the surveys

from which the SF-36 was developed, with correlation coefficients ranging from .96

between the RP scales to .60 between VT and MaS - Sleep Problem Index (see Ware et

aI., 1993). A two-factor orthogonal solution that accounted for 82.4% of the reliable

variance has been found for the SF-36 based on factor analysis, which are as follow:

physical (e.g., PF, RP, BP) and mental (e.g., MH, RE, SF; Hays & Stewart, 1990;

McHomey, Ware, & Raczek, 1993). The SF, VT, and GH subscales moderately loaded

(.30 < r <.70) on both factors. When compared to a diabetes-specific measure of quality
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of life (Diabetes Care Profile by Fitzgerald, Davis, Connell, & Hess, 1996), the SF-36 has

been found to be a comparable measure of quality of life in people with diabetes mellitus

(Anderson, Fitzgerald, Wisdom, Davis, & Hiss, 1997).

Depressive Symptoms. Depressive symptoms were measured using the 20-item

Center for Epidemiological Studies - Depression Scale (CES-D; Radloff, 1977; see

Appendix A). The CES-D was designed as a self-report measure of depressive symptoms

for research use among the general population. An index of cognitive, affective, and

behavioral symptoms are provided using a four-point rating scale that ranges from "rarely

to none of the time (less than one day)" (0) to "most or all of the time (5-7 days)" (3).

Participants were asked to report the frequency or duration with which they have

experienced a specific symptom of depression within the preceding week. The range of

possible total scores is from 0 to 60, where higher scores indicate greater frequency of

depressive symptoms. A cut-score of~16 has been recommended for categorizing a

person as having moderate to severe depression for research purpose (Radloff, 1977).

Good reliability has been found for the CES-D with internal consistency

coefficients that ranged from 0.63 to 0.93 and a test-retest coefficient of 0.61 (3-mo. lag)

among various adult, ethnic populations (Devins et aI., 1988). The concurrent validity of

the CES-D has been examined using the Beck Depression Inventory (BDI; Beck, Steer,

& Garbin, 1988) with correlation coefficients of .86 and .87 from a sample ofcollege

students and outpatients being treated for depression, respectively (Santor, Zuroff,

Ramsay, Cervantes, & Palacios, 1995). The CES-D has been found to have strong

criterion validity in assessing major depression when compared to the Schedule for

Affective Disorders and Schizophrenia - Lifetime Version (SADS; Somervell et aI.,
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1993) and the Diagnostic Interview Schedule (DIS; Beekman et aI., 1997), with 100%

sensitivity and 82.1 % and 88% specificity, respectively. A four factor solution for the

CES-D has been reported based on factor analysis: Depressive Affect, Positive Affect,

Somatic and Retarded Activity, and Interpersonal (Radloff, 1977). This four factor

solution has been confirmed in other studies and across various ethnic populations

(Devins et aI., 1988; Hertzog et aI., 1990).

Social Support. Social support was measured using a six-item subscale of the ten

item Lubben Social Network Scale (LSNS; Lubben, 1988; see Appendix A). The six

item subscale was designed to measure social support received from family (3 items) and

friends (3 items). Based on a 5-point rating scale, participants' are asked to report

availability of assistance from family and friends for various needs with responses

ranging from "definitely true" (1) to "definitely false" (5). The possible range of scores

is from 6 to 30, where lower scores indicate greater social support.

The family and friend subscales ofthe LSNS has been found to be significantly

correlated with the 10-item version of the CES-D (r = -.12 for both subscales) and with a

modified scale of the Life Satisfaction Index (r = .17 and .14, respectively; Neugarten,

Havighurst, & Tobin, 1961; see Newsom & Schulz, 1996). The family and friends

subscales of the LSNS has also been found to be significantly correlated with the

belonging support (r = .26 and .22, respectively), the appraisal support (r = .22 and .18,

respectively), and the tangible support (r = .26 and .19) subscales of the 6-item version

of the Interpersonal Support Evaluation List (Cohen, Mermelstein, Kamarck, &

Hoberman, 1985; see Newsom & Schulz, 1996). The LSNS 6-item subscale has been

35



used in studies among people with type 2 diabetes (e.g., Grandinetti et aI., 2000;

Kaholokula et aI., 2003).

Procedures

Recruitment. The recruitment ofparticipants for the NHHR project was done in

the North Kohala district on the island ofHawai 'i. The recruitment involved contacting

Native Hawaiian participants who had participated in a previous NHHR study via

telephone, mail, or a home visit for re-participation with NHHR. In the previous NHHR

study, the Native Hawaiian participants were solicited via a door-to-door survey of the

North Kohala district (see Grandinetti et aI., 1998). All other participants, both Hawaiian

and non-Hawaiian, were recruited via telephone using a cross-reference directory, local

public television announcements, flyers posted at community centers and stores, and

presentations given to community organizations. People interested in participating were

asked to call or visit the NHHR community clinic to receive more information about the

study and, for those interested in participating, to make an appointment.

The eligibility criteria for participation in the NHHR project was as follows: 1) 18

years of age and older, 2) resident ofNorth Kohala, and 3), if female, not pregnant. As a

recruitment incentive, a $20 dollar gift certificate to a local grocery store was offered,

which was given upon completion of participation. Participants were told to fast (no

eating or drinking, with the exception of water) for 10-14 hours prior to the appointment,

and that the appointment would take approximately 2-3 hours and involve two blood

draws, anthropometric measurement, an electrocardiogram (ECG), pulmonary testing,

and a battery ofhealth behavior and psychosocial questionnaires. An appointment and

fasting reminder was given to each participant a day before the appointment via
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telephone or by home visit (for those without phones). In order to make fasting easier for

participants, all appointments were made for the early morning hours (7-10).

Informed Consent and Release of Information. An informed consent was first

obtained from each participant (see Appendix C). Each participant was given the option

of signing a release of information form so that their clinical examination results could be

sent to their primary health care providers (see Appendix C). Native Hawaiian

participants were also given the additional option of signing a release of information form

for their clinical examination results to be sent to Hui Millama Ola Nil 'Oiwi (the Native

Hawaiian health care system on the island ofHawai'i) for follow-up case management

services (see Appendix C).

Clinical Examination. Each participant underwent a clinical examination by a

licensed nurse according to standardized protocols (see Appendix D). The clinical

examination consisted of fasting and post-OGTT blood draws, vital signs (i.e.,

temperature & blood pressure), and anthropometric measurements (i.e., weight, height,

waist and hip circumference, and sagittal diameter), ECG testing, urine sampling, and

pulmonary testing. Prior to undergoing the glucose challenge, each participant was asked

ifhe or she had a diagnosis of diabetes and/or used diabetes medication and ifhe or she

had fast the night before and, if so, for how long. People not using insulin or oral

diabetic medication underwent a 2-hour, 75gram oral glucose tolerance test so that 2-hour

blood draws could be taken.

Participant Interview. Following the clinical examination, interviews were done

by a trained NHHR staffmember and consisted of a battery of socio-demographic and

health behavior questionnaires. The battery of questionnaires included a detailed diet and
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a physical activity questionnaire, an alternative medicine use questionnaire, and a

medical history questionnaire. At the end ofthe interview, participants completed the

CES-D, SF-36, and LSNS alone, which was done either before or after the 2-hr blood

draw. Any questions the participants may have had were addressed following the

interview. Sandwiches, cut vegetables and fruits, and fruit juice were offered to

participants after 2nd blood draw.

Follow-up of Clinical Examination Results. Within a few weeks of completing

the clinical examinations, participants were sent by mail a summary of their clinical

examination results with recommendations to follow-up with a primary health care

provider if any medical concerns were identified. The clinical results were also sent to

specified primary health care providers and to Hui Miilama Ola Nii 'Oiwi for those who

gave informed consent to do so prior to participation.

Data Reduction and Analysis

Missing Data. Any missing data on the SF-36 subscales were to be replaced by

taking the average score, across completed items in the same scale/subscale, for the

participant with the missing data, as suggested by the SF-36 manual (Ware et aI., 1993).

This was to be done when at least half of the items in a multi-item scale were completed,

or half plus one for scales with an odd number of items. Any missing data from the CES

D and LSNS was to be replaced by taking the average score, across completed items in

the same scale, but only if::;6 are missing from the CES-D and::;2 from the LSNS.

Otherwise data was to be excluded from analyses.

Of the 202 participants, 10 people (9 from the Native Hawaiian sample and 1

from the mixed-ethnic ancestry sample) did not complete any items on the CES-D, SF-36
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subscales, and LSNS and, therefore, their missing data could not be replaced. One person

did not complete any of the items for the RP and RE subscales of the SF-36 and another

person did not complete the HT subscale, which were excluded from analyses. Missing

data on the CES-D were replaced for only five people, and no more than two items

needed to be replaced with the average score ofthe remaining answered items.

Education level data were missing for 9 of the participants (seven from the Native

Hawaiians sample and one from the Filipino and mixed-ethnic ancestry sample).

Because of the small number of Caucasian participants (n =12), they were not included in

the analyses of this study, which resulted in data from 190 participants that were

available for analyses.

Categorical Coding. The following socio-demographic variables were interval

coded for statistical analyses, which are as follow: sex (1 = male; 2 = female) and

education (0 = non high school graduate; 1 = high school graduate/OED; 2 = some

college, technical, or vocational training; 3 = college graduate). Marital status was

dummy coded using 1 (yes) or 0 (no) for membership in one ofthree levels of marital

status: never married, married, and disrupted marital status (i.e., separated, divorced, or

widowed; comparison group). Ethnic groups were also dummy coded for analyses.

Participants that responded "yes" to the question of their knowledge of a diabetes

diagnosis were categorized as "knowledge of diabetes diagnosis" (dummy code = 1) and

those that responded "no" or "don't know" but have met WHO criteria for diabetes

diagnosis were categorized as having "no knowledge of diabetes diagnosis" (dummy

code = 0).
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Descriptive Statistics. All statistical analyses were done using IMP Statistical

Software for Windows, release 5.0 (SAS Institute, 2000). Descriptive statistics ofthe

sample was first calculated. Frequencies and percentages were calculated for the

categorical variables of sex, education levels, marital status, and diabetes diagnosis

history across ethnic groups and for the combined sample, and chi-square (i) analysis

was done to determine statistically significant differences between categorical variables

byethnicity. The "knowledge of diabetes diagnosis" variable was to be controlled for in

this study's analyses if it was found to have a significant correlation with CES-D scores.

Means and standard deviations for age, HbAlc, CES-D, SF-36 subscales, and LSNS

scores were calculated across categorical variables by ethnicity, and multiple

comparisons among means (using ANOVA and Tukey-Kramer HSD post-hoc analysis)

were done to determine if statistically significant differences were reported within each

categorical group by ethnicity.

Internal Consistency and Intercorrelations. Cronbach's alphas were calculated to

determine the internal consistency of the CES-D, SF-36 subscales, and LSNS. Finally,

intercorrelation analyses were done among all continuous variables and the categories of

sex and education level using Pearson product-moment correlation. Ethnicity and marital

status were correlated with continuous variables using logistic fit analysis.

MUltiple Regression Analyses Formulae. All regression formulae presented here

have been explained in detail by Nunnally and Bernstein (1994). An alpha level of .05

was used to determine statistical significance. First, the formula for combination of

predictors used to estimate the outcome variable is as follows:

z'y = ~lzl + ~2z2 + ..... ~kzk
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where z~ = estimate of outcome score, zl,zl,zk = predictors, and ~\, ~2 , ~k = weights for

predictors.

Second, the following formula was used to solve for the R2 of each regression model:

8 2 = I-IILk

I - ILk

Third, the following formula was used to test significance of the R2 for each

regression model:

F= (l-RL)/(N - k-l)

where k =number ofpredictors, R2 = squared multiple correlation, and N = total number of

participants.

Finally, the following formula was used to test significant differences between R1,s

ofregression models:

where ka = number of predictors in the smallest set, R1
a = squared multiple correlation

obtained from the smaller set ofpredictors, kb = number ofpredictors in the larger set, K b =

squared multiple correlation obtained from the largest set of predictors, and N = total

number ofparticipants.

Study Goal 1: Hierarchical Regression Analysis. For each ofthe eight SF-36

subscales, hierarchical regression analyses was done to examine the variance accounted for
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(2)

in CES-D scores by each of the eight SF-36 subscales scores while controlling for the

effects of ethnicity, age, sex, education level, marital status, social support, and HbAlc.

The first step of analysis was a regression model that included the CES-D scores as the

outcome variable and SF-36 subscale scores, ethnicity, age, sex, education level, marital

status, social support, and HbAlc as predictor variables (full model). The second step of

analysis was a regression model with SF-36 subscale scores removed (restricted model).

The third step of analysis was to compare the R2 of the restricted model with the R2 of the

full model. These steps were repeated separately for each SF-36 subscale scores to

determine ifthey have any significant incremental effects on CES-D scores above that of

ethnicity, age, sex, education level, marital status, social support, and HbAIc.

The first regression equation (step I) was used to determine the proportion of

variance in the CES-D scores accounted for by SF-36 subscale scores, ethnicity, age, sex,

education level, marital status, social support, and HbAlc:

y = ~IXIA + ~2X2A + ~JX3A + ~4X4A + ~5X5A + ~6X6A + ~7X7A + ~8X8A + e (I)

Where Y = CES-D scores, ~= weights for predictors, X1A = SF-36 subscale scores, X2A =

ethnicity, X 3A = age, X4A = sex, X SA = education level, XtiA = marital status, X 7A = social

support, XSA = HbAlc, and e = error.

The second regression equation (step 2) was used to determine the proportion of

variance in CES-D scores accounted for by ethnicity, age, sex, education level, marital

statuses, social support, and HbAlc:

Y = ~JX2A + ~2X3A + ~3X4A + ~4X5A + ~5X6A + ~6X7A + ~7XSA + e
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Where Y = CES-D scores, P= weights for predictors, X2A = ethnicity, X3A = age, )4A =

sex, XSA = education level, X6A = marital status, X7A = social support, XSA = HbAlc, and e

= error.

Study Goal 2: Hierarchical Regression Analysis. For each of the eight SF-36

subscales, hierarchical regression analyses were done to examine the variance accounted

for in CES-D scores by each of the eight SF-36 subscale scores and ethnicity while

controlling for the effects of age, sex, education level, marital status, social support, and

HbAlc. The first step of analysis was a regression model that included the CES-D scores

as the outcome variable and SF-36 subscale scores, ethnicity, the interaction term ofSF-36

subscale scores and ethnicity, age, sex, education level, marital status, social support, and

HbAlc as predictor variables (full model). The second step of analysis was a regression

model with the interaction term ofSF-36 subscales scores and ethnicityremoved (restricted

model). The third step of analysis was to compare the R2 of the restricted model with the R2

of the full model. These steps were repeated separately for each SF-36 subscale scores to

determine iftheir interaction with ethnicity had any significant incremental effect on CES

D scores above that of the SF·35 subscale scores and ethnicity while controlling for the

effects of age, sex, education level, marital status, social support, and HbAlc.

The first regression equation (step 1) was used to determine the proportion of

variance in CES-D scores accounted for by the SF-36 subscale scores, ethnicity, the

interaction between the SF-36 subscale scores and ethnicity, age, sex, education level,

marital status, social support, and HbAIc:

Y = PtXtB + P,X2B + (P1Xm + PZX2B) + P3XJB + P.,x,B -r P,X5B + PeX6B + P7X7B + P,X'B + e (1)
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Where Y = CES-D scores, ~ = weights for predictors, X lB = SF-36 subscale scores, X2B =

ethnicity, X IB + X 2B = interaction teon, X 3B = age, ~B = sex, X SB = education level, X 6B =

marital status, X7B = social support, X8B = HbAlc, and e = error.

The second regression equation (step 2) was used to deteonine the proportion of

variance in CES-D scores accounted for by the SF-36 subscale scores and ethnicity while

controlling for the effects ofage, sex, education level, marital statuses, social support, and

HbAlc:

Y = ~IXIB + ~2X2B + ~3XJB + ~.JC4B + ~SXSB + ~6X6B + ~7X7B + ~8XSB + e (2)

Where Y = SF-36 subscale scores, ~= weights for predictors, X lB = CES-D scores, X2B =

ethnicity, X JB = age, ~B = sex, X SB = education level, X 6B = marital status, X 7B = social

support, XSB = HbA Ic, and e = error.

Study Goal 3: Examination ofModerating Variables. Again using hierarchical

regression analyses, the moderating effects ofHbA1c, age, sex, education, marital status,

and social support were examined. Only the regression models from Study Goal 2 analyses

that reported a significant interaction effect between SF-36 subscale scores and ethnicity

were examined. Each moderating variable was examined separately by ethnic group. The

first two steps and regression equations are presented below using a 2-way interaction teon.

The third step of analysis was to compare the R2 ofthe restricted model with the R2 ofthe

full model.

The first regression equation (step I) was to deteonine the proportion of variance

in CES-D scores accounted for by the SF-36 subscale scores, the moderator, and the 2

way interaction term:

Y = ~IXJC + ~2XIM + (~IXIC • ~2XIM) + e
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Where Y = CES-D scores, ~= weights for predictors, X1C = SF-36 subscale scores, X1M =

moderator, X1c * X 1M = interaction term, and e = error.

The second regression equation (step 2) was to determine the proportion ofvariance

in CES-D scores accounted for by the SF-36 subscale scores and the moderator, excluding

the interaction term:

Y = ~lX1C + ~lXIM + e (2)

Where Y = CES-D scores, ~=weights for predictors, X lC = SF-36 subscale scores, X1M =

moderator, and e = error.
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CHAPTER 3
RESULTS

Descriptive Statistics

Descriptive statistics for the socio-demographic variables, HbAlc, diabetes

diagnosis history, CES-D, LSNS, and the SF-36 subscales by ethnicity and the combined

sample are presented in Table 3 and Table 4. Frequencies and percentages were calculated

for all socio-demographic categorical variables (sex, marital status, education level, and

knowledge of diabetes diagnosis) by ethnicity and the combined sample in Table 3, and i:

contingency analysis was used to examine their associations. Significant differences were

observed between ethnic groups in education level [i: = (9, N = 181) = 22.93, P < .01].

Because there were cells with an expected count less than 5 in i: analysis of education level

by ethnic groups, logistic fit analysis was done with education level as a continuous

variable to further examine the association between education level and ethnic groups. The

association was not significant with logistic fit analysis (p = .10). No significant

differences were observed between ethnicity and the variables of sex, marital status, and

knowledge ofdiabetes diagnosis history.

The means and standard deviations for age, HbAlc, CES-D, SF-36 subscales, and

LSNS by ethnic groups and the combined sample are presented in Table 4. ANOVA was

done to examine the association between ethnicity and age, HbAlc values, CES-D, SF-36

subscales, and LSNS means. The variables that were significantly associated with ethnicity

based on ANOVA were further examined using Tukey-Kramer HSD post-hoc analysis to

compare differences between means across ethnic groups. Based on ANOVA, significant

differences were found between ethnic groups in mean age [F = (3, 186) = 8.60,p < .0001]
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and HbAlc values [F= (3,186) = 3.28,p < .05]. No significant between-ethnic group

differences were found for the LSNS and SF-36 subscale mean scores.

In summary, between-ethnic group differences were observed in age and HbAlc

values. The Japanese participants were significantly older in age (M = 64.7; SD = 11.9)

compared to the Native Hawaiian participants (M = 54.5; SD = 11.9). The Native

Hawaiian participants had significantly higher HbAlc values (M = 7.7; SD = 2.0)

compared to the Japanese participants (M = 6.7; SD = 1.4). Although significant

between-ethnic group differences were observed in education level with X2 contingency

analysis, the results were questionable because there were cells with an expected count

less than 5. Further analysis using logistic fit yielded no significant ethnic-group

differences in education level.

47



Table 3. Participants' Characteristics and Descriptive Statistics

by Ethnicity and Combined Sample for Categorical Socio-demographic Variables

Mixed-Ethnic
Native Hawaiians Filipinos Japanese Ancestry Combined

Characteristics
% % % % N %n n n n

Total 94 50 30 16 35 18 31 16 190 100

Sex
Male 46 49 13 43 18 51 14 45 91 48

Female 48 51 17 57 17 49 17 55 99 52

Marital status
Never married 15 16 2 7 4 II 1 3 22 12

Currently married 56 60 21 70 26 74 23 74 126 67

"""00
Disrupted marital 22 24 7 23 5 14 7 23 41 21

Education group
Non-high school 16 19 14 48 6 17 10 33 46 25

High schooliGED 55 63 II 38 18 51 10 33 94 52

Some college/tech.lvoc. 13 15 I 3 7 20 6 20 27 15

College degree 3 4 3 10 4 12 4 14 14 8

Diabetes diagnosis history
Knowledge ofdiabetes 56 66 17 61 21 62 20 69 114 60

No knowledge ofdiabetes 29 34 II 39 13 38 9 31 76 40



Table 4. Participants' Characteristics and Descriptive Statistics by Ethnicity and Combined Sample for Continuous Variables

Mixed-Ethnic
Native Hawaiians Filipinos Japanese Ancestry Combined

Characteristics n M SD n M SD n M SD n M SD N M SD

Age 94 54.5b 11.9 30 63.6, 12.3 35 64.7, 11.9 31 61.9, 14.6 190 59.0 13.2

HbAle values 94 7.7, 2.0 30 6.9•• 1.8 35 6.7. 1.4 31 7.2•• 1.8 190 7.3 1.9

CES-D SCOres 85 7.4 5.9 30 9.2 7.9 35 4.9 7.0 30 8.1 7.0 180 7.3 6.8

LSNS scores 85 9.0 4.3 30 9.4 3.2 35 9.4 3.7 30 9.9 4.2 180 9.3 4.0

SF-36 subscales

PF 85 78.1 27.9 30 70.5 27.9 35 82.3 21.1 30 76.5 25.8 180 77.4 26.4
-I>-

'" RP 85 78.8 36.3 30 69.2 43.4 34 77.9 38.8 30 69.2 41.6 179 75.4 38.8

RE 85 83.1 33.2 30 78.9 40.6 34 85.3 36.0 30 83.3 32.5 179 82.9 34.7

SF 85 83.1 22.1 30 77.9 24.1 35 89.3 17.5 30 80.8 20.2 180 83.1 21.5

BP 85 71.8 26.2 30 63.2 25.3 35 75.1 20.1 30 74.8 23.9 180 71.5 24.7

VT 85 70.4 18.4 30 66.5 19.8 35 70.1 16.7 30 66.3 24.6 180 69.0 19.4

GH 85 64.3 17.9 30 64.7 21.0 35 65.1 16.7 30 61.4 21.3 180 64.0 18.7

HT 84 2.5 1.0 30 2.9 1.0 35 2.9 .63 30 2.6 1.0 179 2.7 0.9

Note. Means with different subscripts differ significantly at p < .05 by Tukey-Kramer HSD analysis. Combined - combined sample; HbAlc - hemoglobin
Alc; CES-D = Center for Epidemiological Studies - Depression Scale; LSNS = Lubben Social Network Scale; PF ~ Physical functioning,; RP =Role-
Physical Functioning; RE =Role-emotional functioning; SF ~ Social functioning; BP ~ Bodily pain; VT ~ Vitality; GH = General health; and HT =Health
transition.



Internal Consistency ofCES-D, LSNS, and the SF-36 Subscales

Cronbach's alphas for the CES-D, LSNS, and the SF-36 subscales are presented in

Table 5 by ethnic group and combined sample. The internal consistency coefficients were

.81 for the CES-D, .75 for the LSNS, and from .63 (Social Functioning) to .93 (Physical

Functioning) for the SF-36 subscales for the combined sample; .72 for the CES-D, .80 for

the LSNS, and from .72 (Social Functioning) to .95 (Physical Functioning) for the SF-36

subscales for the Native Hawaiian sample; .88 for the CES-D, .58 for the LSNS, and from

.48 (Social Functioning) to .98 (Role-Emotional Functioning) for the SF-36 subscales for

the Filipino sample; .86 for the CES-D, .78 for the LSNS, and from .62 (Social

Functioning) to 1.0 (Role-Emotional Functioning) for the SF-36 subscales for the Japanese

sample; and .84 for the CES-D, .69 for the LSNS, and from .42 (Social Functioning) to .91

(Physical Functioning and Role-Physical Functioning) for the SF-36 subscales for the

mixed-ethnic ancestry sample. Because the Health Transition subscale of the SF-36

consisted of only one item, its internal consistency was not calculated.

The overall results ofCronbach's alpha suggested that all the measures had

acceptable internal consistency within each ethnic group and the combined sample, with

the exception of the Filipino sample on the LSNS (.58) and Social Functioning subscale

(.48) and the mixed-ethnic ancestry sample on the Social Functioning subscale (.42).

Within all four ethnic groups and the combined sample, the Social Functioning subscale

had the lowest internal consistency coefficients, rendering the reliability of this measure

questionable.
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Table 5. Internal Consistency for CES-D, LSNS, and the SF-36 Subscales

SF-36 Subscales

Samples CES-D LSNS PF RP BP GH VT SF RE

Combined sample .81 .75 .93 .92 .88 .74 .81 .63 .88

Native Hawaiian .72 .80 .95 .91 .88 .69 .81 .72 .86

Filipino .88 .58 .92 .94 .89 .81 .68 .48 .98

Japanese .86 .78 .91 .94 .85 .73 .81 .62 1.0

Mixed-ethnic aocestry .84 .69 .91 .91 .90 .77 .87 .42 .71

CES-D - Center for Epidemiological Studies - Depression Scale; LSNS - Lubben Social Network Scale; PF
~ Physical functioning,; RP ~ Role-Physical Functioning; BP ~ Bodily pain; GH ~ General health; VT ~

Vitality; SF ~ Social functioning; and RE ~ Role-emotional functioning.

Intercorrelations among Variables

Combined Sample

Pearson-product moment correlation coefficients for all continuous variables,

including sex, education level, and diabetes history is presented in Table 6 for the

combined sample. For the combined sample, the variables that were significantly

correlated with CES-D scores were the SF-36 subscale scores ofPhysical Functioning (pF;

r = -.29), Role-Physical Functioning (RP; r = -.32), Bodily Pain (BP; r = -.30), General

Health (GH; r = -.31), Vitality (VT; r = -.34), Social Functioning (SF; r = -040), and Role-

Emotional Functioning (RE; r = -043). No significant correlations were observed between

CES-D scores and the variables ofHbAlc, age, sex, education level, LSNS, and the Health

Transition subscale of the SF-36. To examine the correlations ofmarital status with the

other variables, logistic fit analysis was done. Significant correlations were observed

between marital status and the variables of age [x: = (2, N = 189) = 26.63, p < .0001],
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education level [i = (2, N = 181) = 15.25,p < .001], HbAlc values [i = (2, N = 189) =

7.91,p < .05], CES-D scores [i = (2, N= 180) = 8.34,p < .05], and Role-Physical

Functioning scores [RP; X2 =(2, N = 179) =6.69, P < .05].

Native Hawaiian Sample

Pearson-product moment correlation coefficients for all continuous variables,

including sex, education level, and diabetes history, by ethnic groups are presented in Table

7 through Table 10. For the Native Hawaiian sample, the variables that were significantly

correlated with CES-D scores were the SF-36 subscale scores ofPhysical Functioning (pF;

r =-.26), Role-Physical Functioning (RP; r = -.32), Bodily Pain (BP; r = -.24), General

Health (GH; r = -.36), Vitality (VT; r = -.33), Social Functioning (SF; r = -.43), and Role

Emotional Functioning (RE; r = -.47). No significant correlations were observed between

CES-D scores and the variables ofHbAlc, sex, marital status, LSNS, and the Health

Transition (HT) subscale of the SF-36 in the Native Hawaiian sample. The Pearson

product moment correlation coefficients for the Native Hawaiian sample are presented in

Table 7. Based on logistic fit analysis, significant correlations were observed between

marital status and the variables ofage [i =(2, N = 93) = 29.99, P < .0001 J, education level

[i = (2, N= 87) = IO.20,p < .01], and HbAlc values [i = (2, N= 93) =7.57,p < .05].

Filipino Sample

For the Filipino sample, the Pearson-product moment correlation coefficients are

presented in Table 8. The variables that were significantly correlated with CES-D scores

were the SF-36 subscale scores of Physical Functioning (PF; r = -.44), Role-Physical

Functioning (RP; r = -.58), Bodily Pain (BP; r = -62), General Health (GH; r = -.64),

Vitality (VI; r = -.61), Social Functioning (SF; r = -.44), Role-Emotional Functioning (RE;
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r = -.65), and Health Transition (HT; r = .39). No significant correlations were observed

between CES-D scores and the variables ofHbAlc, age, sex, education level, and LSNS.

Based on logistic fit analysis, significant correlations were observed for marital status and

the variables of sex [;( = (2, N = 30) = 6.63, P < .05], education level [;( = (2, N = 29) =

8.64,p < .01], CES-D scores [X2
= (2, N= 30) = 8.79,p< .05], LSNS scores [;( =(2,N=

30) = 5.94,p < .05], Role-Physical Functioning scores [RP;;( = (2, N= 30) = 9.40,p <

.01], General Health scores [GH; ;( = (2, N = 30) = 12.56,p < .01], Vitality scores [VT; ;(

= (2, N = 30) = 14.78,p < .001], and Health Transition scores [HT; ;( = (2, N = 30) = 7.35,

P < .05].

Japanese Sample

For the Japanese sample, Pearson-product moment correlation coefficients are

presented in Table 9. None of the socio-demographic variables, HbAlc values, scores

from the SF-36 subscales, and LSNS scores were significantly correlated with CES-D

scores in the Japanese sample. Based on logistic fit analysis, significant correlations were

observed between marital status and Physical Functioning scores [PF; ;( = (2, N =35) =

8.44,p < .05] and Role-Physical Functioning scores [RP; ;( = (2, N = 34) = 7.04,p < .01].

Mixed-Ethnic Ancestrv Sample

For the mixed-ethnic ancestry sample, Pearson-product moment correlation

coefficients are presented in Table 9. For the mixed-ethnic ancestry sample, the variables

that were significantly correlated with CES-D scores were the SF-36 subscale scores of

Physical Functioning (pF; r = -.46), Social Functioning (SF; r = -.38), and Role-Emotional

(RE; r = -.43). No significant correlations between CES-D scores and the variables of

HbA1c, age, sex, marital group, education level, and LSNS scores and the scores ofRole-
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Physical Functioning, Bodily Pain, General Health, Vitality, and Health Transition

subscales of the SF-36. Based on logistic fit analysis, significant correlations were

observed between marital status and the variables of age [t = (2, N = 31) = 14.78, P <

.001] and education level [t =(2, N= 3D) = 8.22,p < .05].

In summary, CES-D scores were significantly correlated with all of the SF-36

subscale scores in the Filipino and Native Hawaiian sample, with the exception of the

Health Transition subscale scores in the Native Hawaiian sample. CES-D scores were not

significantly correlated with any ofthe eight SF-36 subscale scores in the Japanese sample.

Only the SF·36 subscale scores ofPhysical Functioning, Social Functioning, and Role

Emotional Functioning were significantly correlated with CES-D scores in the mixed

etlmic ancestry sample. CES-D scores were not significantly correlated with age, sex,

education level, LSNS scores, and HbAlc values within any of the four ethnic groups or

the combined sample. Marital status was significantly correlated with CES-D scores in the

Filipino and combined sample where participants with a disrupted marital status had

significantly higher CES-D scores (M = 9.8; 3D = 7.2) compared to never married (M =

5.0; 3D = 4.5) and married participants (M = 6.8; 3D = 6.7).
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Table 6. Intercorrelations among Continuous Variables for Combined Sample (N= 178 - 190)

Variables 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15
CES-D 1 1.0

LSNS 2 .14 1.0

SF-36 subseales:
PF 3 -.28*** -.10 1.0

RP 4 -.31 *** -.06 .47*** 1.0

BP 5 -.29*** -.12 .34*** .42*** 1.0

GH 6 -.32*** -.16* .38*** .39*** .31*" 1.0

VT 7 -.34*** -.22** .45*** .45*"'* .47*** .57*** 1.0

SF 8 -.40*** -.15* .37*** .47*** .47*** .35*"'* .44*** 1.0
VI
VI

RE 9 -.42**'" -.17* .37*** .53*** .40*** .26*** Al *** .56**'" 1.0

HT 10 .14 .08 -.15* -.17* -.20*'" -.23** -.21 ** -.11 -.17* 1.0

Age 11 -.00 .03 -.22*'" -.21 ** -.12 .09 .04 -.04 -.09 .16* 1.0

Sex 12 .01 .04 .11 .09 -.01 .06 .02 .07 -.00 -.01 -.08 1.0

Education 13 -.05 .11 .20** .10 .02 -.16* -.16* .01 .00 .01 -.26*** -.02 1.0

HbAle 14 .06 -.13 .09 .03 .08 -.03 -.02 .01 -.02 -.01 -.26*** .01 .00 1.0

Diabetes history IS -.03 -.07 .04 -.13 -.06 -.04 -.11 -.05 -.12 -.14 -.07 .07 -.03 .17* 1.0

Note. Age, education, and diabetes history were included as continuous variables for intercorrelation analyses. CES-D - Center for Epidemiological Studies
- Depression Scale; LSNS = Lubben Social Network Scale; PF ~ Physical functioning; RP = Role-Physical Functioning; RE = Role-emotional functioning;
SF = Social functioning; BP = Bodily pain; VT = Vitality; GH = General health; and HT ~ Health transition; HbAlc ~ hemoglobin Ale.
• p < .05, "p < .01, "'p < .001



Table 7. Intercorrelations among Continuous Variables for Native Hawaiian Sample (N = 84 - 94)

Variables 1 2 3 4 5 6 7 S 9 10 11 12 13 14 15
CES-D 1 1.0

LSNS 2 .14 1.0

SF-36 subscale"
PF 3 -.26* -.14 1.0

RP 4 -.32** -.11 .39*** 1.0

BP 5 -.24* -.12 .16 .32** 1.0

GH 6 -.36"'** -.23* .25* .37*** .23* 1.0

VT 7 -.33"'* -.15 .38*** .34** .34** .63*** 1.0

SF S -.43*** -.17 .23* .51*** .47*** .36*** .44*** 1.0
V1
0-, RE 9 -.47*** -.25* .40*" .53*** .38*** .39*** .47*** .64*** 1.0

HT 10 .16 .06 -.10 -.19 -.15 -.21 -.2S* -.OS -.17 1.0

Age 11 .03 .03 -.13 -.25* -.03 .13 .11 .03 -.09 -.10 1.0

Sex 12 .07 .06 .10 .19 .05 .06 -.01 .12 -.10 -.09 .01 1.0

Education 13 .01 -.13 .25* .31 ** .04 .05 .03 -.01 .04 .02 -.33** .15 1.0

HbAlc 14 -05 -.13 .06 .03 .15 -.03 -.12 .11 .03 .11 -.21* .02 -.00 1.0

Diabetes history 15 -.00 -.09 -.OS -.25* -.OS -.09 -.12 -.12 -.07 -.10 .07 .15 -.24* .09 1.0

Note. Age, education, and diabetes history were included as continuous variables for intercorrelation analyses. CES-D = Center for Epidemiological Studies
- Depression Scale; LSNS ~ Lubben Social Network Scale; PF = Physical functioning,; RP = Role-Physical Functioning; RE ~ Role-emotional functioning;
SF ~ Social functioning; BP ~ Bodily pain; VT ~ Vitality; GH ~ General health; and HT = Health transition; HbAl c ~ hemoglobin A Ic.
* p < .05, **p < .01, "'p < .001



Table 8. Intercorrelations among Continuous Variables for Filipino Sample (N = 29 - 30)

Variables 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15
CES-D 1 1.0

LSNS 2 .27 l.0

SF-36 subscales:
PF 3 -A4* -.06 l.0

RP 4 _.58*h -.07 .64*** l.0

SP 5 ~.62*** -.28 .65*** .58*** l.0

GH 6 -.64*** -.07 .57** .74*** .58*** 1.0

VT 7 -.61 *u -.39* .57" .52*'" .57*** .61*" l.0

SF 8 -A4* -.09 .51 ** A3* .57**'" .49** .47** 1.0
OJ>
--.l

RE 9 -.65*** -.16 A2* .47** .63*** ,61 *** .48** .65*** 1.0

HT 10 .39* .20 ·.51 *'" -Al* -.30 -.57** -.44* -.37* -.51 ** l.0

Age 11 .17 -.06 -.60*** -.32 -.34 -.26 -.12 -.28 -.22 .27 l.0

Sex 12 -.04 -.13 .24 .08 .17 .32 .26 .04 .04 .02 -.36* 1.0

Education 13 -.13 .22 .36* .22 .04 -.11 -.02 .06 -.11 -.11 -.25 -.29 1.0

HbAlc 14 .17 .01 .21 -.15 .08 -.35* .24 .08 -.22 .16 .05 .07 .18 l.0

Diabetes history 15 .04 -.13 .51** .12 .25 .06 A3* .29 .04 -.19 -A2* .32 .08 .46* 1.0

Note. Age, education, and diabetes history were included as contiuuous variables for intercorrelation analyses. CES-D ~ Center for Epidemiological Studies
- Depression Scale; LSNS ~ Lubben Social Network Scale; PF = Physical functioning,; RP ~ Role-Physical Functioning; RE ~ Role-emotional functioning;
SF ~ Social functioning; BP ~ Bodily pain; VT = Vitality; GH = General health; and HT ~ Health transition; HbAlc = hemoglobin Alc.
* p < .05, **p < .01, ***p < .001



Table 9. Intercorrelations among Continuous Variables for Japanese Sample (N = 34 - 35)

Variables I 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CES-D I 1.0

LSNS 2 .02 1.0

SF-36 subscales:
PF 3 .17 -.03 1.0

RP 4 -.16 -.20 .35' 1.0

BP 5 .05 .03 .36' .57*** 1.0

GH 6 .10 -.11 .34* .00 .21 1.0

VT 7 -.02 -.28 040* .55*** .36* .45** 1.0

SF 8 -.15 -.12 .46** .60*** .36' .10 .27 1.0
OJ>
00

RE 9 -.06 -.21 .34* .68*** .26 -.16 .37' .50** 1.0

HT 10 .06 -.32' .10 .14 -.26 -.18 .00 -.11 .32 1.0

Age 11 .02 -.27 -.39' -.27 -.13 .22 -.03 -.13 -.35* .09 1.0

Sex 12 -.03 -.08 .31 .15 -.11 .01 .08 .19 .25 .18 -.19 1.0

Education 13 -.10 Al* .15 .09 .12 -.45** -.27 .23 .22 .00 -.53** -.16 1.0

HbAlc 14 .11 -.04 .30 .20 -.00 .09 -.03 -.13 -.06 .33* -.26 .09 -.02 1.0

Diabetes history 15 -.27 .06 -.12 -.26 -.24 -.15 -.45** -.13 -.33* .04 .11 -.02 .11 .19 1.0

Note. Age, education, and diabetes history were included as coutinuous variables for intercorrelation analyses. CES-D = Center for Epidemiological Studies
- Depression Scale; LSNS = Lubben Social Network Scale; PF ~ Physical functioning,; RP ~ Role-Physical Functioning; RE = Role-emotional functioning;
SF = Social functioning; BP = Bodily pain; VT ~ Vitality; GH = General health; and lIT = Health transition; HhAlc ~ hemoglobin Ale.
* p < .05, **p < .01, ***p < .001



Table 10. Intercorrelations among Continuous Variables for Mixed-Ethnic Ancestry Sample (N= 30 - 3 I)

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CES-D 1 1.0

LSNS 2 .18 1.0

SF-36 subscales:
PF 3 -.46' -.02 1.0

RP 4 -.11 .21 .61 *** 1.0

BP 5 -.31 -.13 .54** .44' 1.0

GH 6 -.30 -.08 .55** .40* .38' 1.0

VT 7 -.34 -.22 .56** .50*'" .77*** .49** 1.0

SF 8 -.38' -.18 .50u .31 .42' .40' .57** 1.0
Vo
'0

RE 9 -.43' .06 .25 .44' .32 -.05 .28 .24 1.0

HT 10 -.06 .30 -.09 -.08 -.20 -.03 .01 .06 -.18 1.0

Age 11 -.20 .25 -.06 .10 -.09 .24 .18 .23 .27 .53** 1.0

Sex 12 -.10 .19 -.13 -.18 -.15 -.13 -.11 -.15 -.07 .03 -.05 1.0

Education 13 .12 .26 -.09 -.38' -.48** -.33 -.48** -.33 -,24 .12 -.08 .06 1.0

HbAlc 14 .11 -.24 -.09 -.00 -.00 .24 -.04 -.29 -.08 -.54** -.44' -.15 -.10 1.0

Diabetes history IS .11 -.09 .01 .03 -,20 .08 -.30 -,19 -.22 -.30 -.34' -.27 .23 ,19 1.0

Note. Age, education, and diabetes history were included as continuous variables for intercorrelation analyses. CES-D = Center for Epidemiological Studies
- Depression Scale; LSNS ~ Lubben Social Network Scale; PF ~ Physical functioning; RP ~ Role-Physical Functioning; RE =Role-emotional functioning;
SF ~ Social functioning; BP ~ Bodily pain; VT =Vitality; GH ~ General health; and HT ~ Health transition; HbAlc =hemoglobin Ate.
* p < .05, up < .01, ***p < .001



Relationship between CES-D Scores and SF-36 Subscale Scores among the Combined

Sample

In order to examine the first goal of this study, hierarchical regression analyses

were done to examine the degree to which variance in CES-D scores could be accounted

for by SF-36 subscale scores while controlling for ethnicity, age, sex, marital status,

education level, LSNS scores, and HbAlc values. A regression model that included CES

D scores predicted by scores from a SF-36 subscale, ethnicity, age, sex, marital status,

education level, LSNS scores, and HbAlc values (full model) was compared to a

regression model with the SF-36 subscale scores removed (restricted model). Each of the

eight SF-36 subscales was examined separately to determine their predictive power in

accounting for CES-D scores above the effects of the socio-demographic variables, HbAlc

values, and LSNS scores.

A summary of the results are presented in Table 11 to Table 18 by SF-36 subscale.

With the exception of the Health Transition subsca1e, all of the SF-36 subscales were found

to incrementally account for significantly greater variance in CES-D scores above the

effects of ethnicity, age, sex, martial status, education level, LSNS scores, and HbA1c

values. A statistically significant difference in R2
,s was found between the full model and

the restricted model concerning the Physical Functioning subscale (R2diff= -.06; R2 =.16 for

full model; R2 = .10 for restricted model); Role-Physical Functioning subscale (R2diff = -.07;

K =.17 for full model; R2 = .10 fOT restricted model); Bodily Pain subscale (R2diff = -.06; R2

=.16 for full model; R2 = .10 for restricted model); General Health subscale (R2
diff = -.09; R2

=.19 for full model; R2 = .10 forrestricted model); Vitality subscale (R2
diff = -.09; R2 =.19

fOT full model; R2 = .10 forrestricted model); Social Functioning subscale (R2diff = -.12; R2
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=.22 for full model; R2 = .10 for restricted model); and Role-Emotional Functioning

subscale (R2
dify= -.15; R2 =.25 for full model; R2 =.10 for restricted model). The inclusion

of these SF-36 subscales in the regression models significantly increased the variance

accounted for in CES-D scores above that accounted for by ethnicity, age, sex, marital

status, education level, LSNS scores, and HbAlc values.

In summary, the SF-36 subscale scores ofPhysical Functioning, Role-Physical

Functioning, Bodily Pain, General Health, Vitality, Social Functioning, and Role

Emotional Functioning were significant predictors ofCES-D scores while controlling for

the effects of ethnicity, age, sex, marital status, education level, LSNS scores, and HbAle

values.
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Table II. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by the

Physical Functioning Subscale, Ethnieity, Age, Sex, Martial Status, Education Level,

Social Support, and HbAle values (N=179)

Variable SEp R2
F R2

diff F comp

Model I (full model) .17 3.17***

PF subscale scores -3.42 .96
Filipino 1.67 1.01
Hawaiian -0.40 .79
Japanese -1.67 .96
Age -2.03 1.42
Male ,12 ,49
Never married -2.66 1.11
Currently married -.22 .73
Education level .45 .93
LSNS scores 2.32 1.49
HbA Ic values 1.65 1.53

Model 2 (restricted model) ,11 2.07*

Filipino 1.91 1.04
Hawaiian -.26 .81
Japanese -2.07 .99
Age -1.24 1.45
Male ,29 ,50
Never married -2,63 1.14
Currently married -.23 ,76
Education level -.01 .95
LSNS scores 2,91 1.53
HbAlc values 1.44 1.58

Comparison of Model I and Model 2 -.06 12.69***

Note, R'dm- difference between the R' of model I and model 2; Ero - E value for comparison of model
I and 2. CES-D =Center for Epidemiological Studies - Depression Scale; PF ~ Physical Functioning
subscale; LSNS =Lubben Social Network Scale; and HbAlc values ~ hemoglobin Alc.
*p'; ,OS, **p < ,01, *** P <.001

62



Table 12. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by the

Role-Physical Functioning Subscale, Ethnicity, Age, Sex, Martial Status, Education Level,

Social Support, and HbAlc values (N=178)

Variable SEp R2
F R

2
diff Fcomp

Model I (full model) .18 3.41***

RP subscale scores -2.53 .64

Filipino 1.81 1.00

Hawaiian -.20 .78

Japanese -1.81 .96

Age -1.94 lAO

Male .14 .49

Never married -2.21 l.ll

Currently married -.25 .73

Education level .11 .92

LSNS scores 2.51 1.47

HbA Ic values l.l5 1.52

Model 2 (restricted model) .11 2.07*

Filipino 1.91 1.04

Hawaiian -.26 .81

Japanese -2.07 .99

Age -1.24 lAS

Male .29 .50

Never married -2.63 l.l4

Currently married -.23 .76

Education level -.01 .95

LSNS scores 2.91 1.53

HbA1c values 1.44 1.58

Comparison ofModel 1 and Model 2 -.07 15.16***

Note. R'''ff- difference between the R' of model I and model 2; Eo-_-.E value for comparison of model
1 and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; RP ~ Role-Physical
Functioning subscale; LSNS ~ Lubben Social Network Scale; and HbAlc values =hemoglobin Ale.
*p'; .05, **p < .01, *** p <.001
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Table 13. Summary ofHierarchical Regression Analysis of CES-D Scores Predicted by the

Bodily Pain Subscale, Ethnicity, Age, Sex, Martial Status, Education Level,

Social Support, and HbAlc values (N=179)

Variable SE jj R' F

Modell (full model) .17 3.22***

BP subscale scores -3.26 .90
Filipino 1.35 1.02
Hawaiian -.40 .79
Japanese -1.70 .96
Age -1.68 1.40
Male .29 .49
Never married -2.31 1.11
Currently married -.44 .73
Education level -.22 .92
LSNS scores 2.32 1.48
HbA Ic values 1.73 1.53

Model 2 (restricted model) .11 2.07*

Filipino 1.91 1.04
Hawaiian -.26 .81
Japanese -2.07 .99
Age -1.24 1.45
Male .29 .50
Never married -2.63 1.14
Currently married -.23 .76
Education level -.01 .95
LSNS scores 2.91 1.53
HbAlc values 1.44 1.58

Comparison ofModel I and Model 2 -.06

Fcomp

13.17***

Note. R2
diff- difference between the R2 of model I and model 2; Eo..!lli!l!_- Evalue for comparison of model

I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; BP ~ Bodily Pain subscale;
LSNS ~ Lubben Social Network Scale; and HbAlc values =hemoglobin Ale.
*p'; .05, **p < ,01, *** p <.001
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Table 14. Summary of Hierarchical Regression Analysis of CES-D Scores Predicted by the

General Health Subscale, Ethnicity, Age, Sex, Martial Status, Education Level,

Social Support, and HbAlc values (N=179)

Variable j3 SE j3 R'
F R2diff Fcomp

Modell (full model) .20 3,84***

GR subscale Scores -4.85 1.10
Filipino 1.95 ,99
Hawaiian -,19 ,77
Japanese -1.95 .94
Age -.85 1.38
Male .16 .48
Never married -2.38 1.09
Curreutly married -.41 .72
Education level -.47 .91
LSNS scores 1.90 1.47
RbA Ic values 1.12 1.50

Model 2 (restricted model) .11 2.07*

Filipino 1.91 1.04
Hawaiian -.26 .81
Japanese -2.07 .99
Age -1.24 1.45
Male .29 .50
Never married -2.63 1.14
Currently married -.23 .76
Education level -.01 .95
LSNS scores 2.91 1.53
HbAIc values 1.44 1.58

Comparison of Model I and Model 2 -.09 19.27***

Note. R'diff= difference between the R' of model I and model 2; Ef2!!!I!-= Evalue for comparison of model
I and 2. ; CES-D ~ Center for Epidemiological Studies - Depression Scale; GR ~ General Health
subscale; LSNS = Lubben Social Network Scale; and HbAlc values ~ hemoglobin Ale.
*p';; .05, **p < .01, *** P <.001
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Table 15. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by the

Vitality Subscale, Ethnicity, Age, Sex, Martial Status, Education Level,

Social Support, and HbAlc values (N=179)

Variable SEf3 R'
F R2

iliff Fcomp

Model I (full model) .19 3.59***

VT subscale scores -5.30 1.29
Filipino 1.67 1.00
Hawaiian -.05 .78
Japanese -1.94 .95
Age -.82 1.39
Male .21 ,48
Never married -1.79 1.11
Currently married -.54 .73
Education level -.52 .92
LSNS scores 1.56 1.50
HbAlc values .99 1.51

Model 2 (restricted model) .11 2.07*

Filipino 1.91 1.04
Hawaiian -.26 .81
Japanese -2.07 .99
Age -1.24 1,45
Male .29 .50
Never married -2.63 1.14
Currently married -.23 .76
Education level -.01 .95
LSNS scores 2.91 1.53
HbAIc values 1.44 1.58

Comparison of Model I and Model 2 -.08 16.80***

Note. R'diff- difference between the R' of model I and model 2; Eo-=<>-- Evalue for comparison of model
I and 2. CES-D = Center for Epidemiological Smdies - Depression Scale; VT ~ Vitality subscale; LSNS =
Lubben Social Network Scale; and HbAlc values ~ hemoglobin Ale.
*p'; .05, **p < .01, *** p <.001
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Table 16. Summary of Hierarchical Regression Analysis of CES-D Scores Predicted by the

Social Functioning Subscale, Ethnicity, Age, Sex, Martial Status, Education Level,

Social Support, and HbAlc values (N=179)

Variable SEp R2
F R2

diff Fcomp

Model I (full model) .22 4.32**'

SF subscale SCores -4.79 .98
Filipino 1.28 .98
Hawaiian -.23 .76
Japanese ·1.34 .94
Age -1.29 1.36
Male .06 .48
Never married -2.38 1.07
Currently married -.06 .71
Education level -.14 .90
LSNS scores 1.93 1.45
HbAIc values 1.42 1.48

Model 2 (restricted model) .11 2.07*

Filipino 1.91 1.04
Hawaiian -.26 .81
Japanese -2.07 .99
Age -1.24 1.45
Male .29 .50
Never married -2.63 1.14
Currently married -.23 .76
Education level -.01 .95
LSNS scores 2.91 1.53
HbA Ic values 1.44 1.58

Comparison of Model I and Model 2 -.11 23.97***

Note. R2
dilT - difference between the R2 of model I and model 2;~- Evalue for comparison of model

I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; SF ~ Social Functioning scale;
LSNS =Lubben Social Network Scale; and HbAlc values = hemoglobin Ale.
• p"; .05, **p < .01, *** P <.001
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Table 17. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by the

Role-Emotional Functioning Subscale, Ethnicity, Age, Sex, Martial Status,

Education Level, Social Support, and HbAlc values (N=178)

Variable SE i3 R' F R2
diff Fcomp

Model I (full model) .25 5.09"*

RE subscale scores -3.83 .68
Filipino 1.58 .96
Hawaiian -.39 .75
Japanese -1.79 .92
Age -1.8t 1.33
Male .29 .47
Never married -2.02 1.06
Currently married -.46 ,70
Education level -.13 .88
LSNS scores 1.46 1.43
HbA Ic values .79 1.46

Model 2 (restricted model) .11 2.07*

Filipino 1.9t 1.04
Hawaiian -.26 .81
Japanese -2.07 .99
Age -1.24 1.45
Male .29 .50
Never married -2.63 1.14
Currently married -.23 .76
Education level -.01 .95
LSNS scores 2.91 1.53
HbA1c values 1.44 1.58

Comparison of Model 1 and Model 2 -.14 31.61'**

Note. R'dijf- difference between the R' of model I and model 2; !1onm.- Evalue for comparison of model
1 and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; RE ~ Role-Emotional
Functioning subscale; LSNS ~ Lubben Social Network Scale; and HbA Ie values =hemoglobin Ale.
*p S; .05, *'p < .OJ, **. P <.001
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Table 18. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by the

Health Transition Subscale, Ethnicity, Age, Sex, Martial Status, Education Level,

Social Support, and HbAlc values (N=178)

Variable SE~ R' F R2
diff Fcomp

Model I (full model) .12 2.06'

HT subscale scores 1.72 1.09
Filipino 1.80 1.04
Hawaiian -.21 .81
Japanese -2.17 .99
Age -1.52 1.44
Male .21 .50
Never married -2.41 1.14
Currently married -.11 .75
Education level -.17 .95
LSNS scores 2.86 1.52
HbA Ic values 1.31 1.57

Model 2 (restricted model) .11 2.07'

Filipino 1.91 1.04
Hawaiian -.26 .81
Japanese -2.07 .99
Age -1.24 1.45
Male .29 .50
Never married -2.63 1.14
Currently married -.23 .76
Education level -.01 .95
LSNS scores 2.91 1.53
HbA Ic values 1.44 1.58

Comparison of Model I and Model 2 -.01 1.94

Note. R'ditf- difference between the R' of model I and model 2; .tJ:l>!lID--.t value for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; HT =Health Transition
subscale; LSNS = Lubben Social Network Scale; and HbAlc values ~ hemoglobin Ale.
'p'; .05, "p < .01, •• , P <.001

69



Ethnic Differences in the Relationship between CES-D Scores and SF-36 Subscale Scores

In order to examine the second goal of this study, hierarchical regression analyses

were done to examine the degree to which variance in CES-D scores could be accounted

for by the interaction between the scores of a SF-36 subscale and ethnicity while

controlling for their main effects and age, sex, marital status, education level, LSNS scores,

and HbAlc values. A regression model that included CES-D scores predicted by scores

from a SF-36 subscale, ethnicity, the interaction between the SF-36 subscale scores and

ethnicity, age, sex, marital status, education level, LSNS scores, and HbA1c values (full

model) was compared to a regression model with the interaction term removed (restricted

model). The regression models were compared for each of the eight SF-36 subscales,

separately from the other subscales, to determine the predictive power of the interaction

term in accounting for CES-D scores above the effects of the socio-demographic variables,

HbAle values, and LSNS scores.

A summary ofthe results are presented in Table 19 to Table 26. Interactions

between ethnicity and the Physical Functioning subscale scores (R2d;ff= -.04; R2 =.21 for

full model; R2 = .17 for restricted model); between ethnicity and General Health subscale

scores (R2d;ff= -.05; R2 =.25 for full model; R2 = .20 for restricted model); between

ethnicity and Bodily Pain subscale scores (R2diff = -.05; R2 =.22 for full model; R2 = .17 for

restricted model); between ethnicity and Vitality subscale scores (R2d;ff = -.04; R2 =.23 for

full model; R2 = .19 for restricted model); and between ethnicity and Role-Emotional

Functioning subscale scores (R2diff = -.04; R2 =.29 for full model; R2 = .25 for restricted

model) were found to account for significantly greater variance in CES-D scores above
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their main effects and the effects of age, sex, martial status, education level, LSNS scores,

and HbAlc values.

In summary, between-ethnic group differences were found in the relationship

between CES-D scores and the SF-36 subscale scores of Physical Functioning, General

Health, Bodily Pain, Vitality, and Role-Emotional Functioning after controlling for the

main effects of ethnicity and the SF-36 subscale scores, socio-demographic variables,

LSNS scores, and HbAlc values. The strength ofthe correlation between CES-D scores

and the Physical Functioning subscale scores; between CES-D scores and the General

Health subscale scores; between CES-D scores and Bodily Pain subscale scores; between

CES-D scores and Vitality subscale scores; and between CES-D scores and Role

Emotional Functioning subscale scores varied as a function of ethnicity. Significant

negative correlations were observed for the Native Hawaiian, Filipino, and mixed-ethnic

ancestry samples whereas non-significant positive correlations were observed for the

Japanese sample in these relationships. However, the strengths ofthe negative correlations

between CES-D scores and the SF-35 subscale scores ofBodily Pain, General Health, and

Vitality were significantly stronger in the Filipino sample compared to the Native Hawaiian

and mixed-ethnic ancestry samples.
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Table 19. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Physical Functioning Subscale and Ethnicity, Controlling for

Age, Sex, Marital Status, Education Level, LSNS Scores, and HbA1c Values (N=179)

Variable SEp R2
F R2

diff Fcomp

Model I (full model) .21 3.12***

PF subscale SCores -3.40 1.11
Filipino 1.50 1.01
Hawaiian -.12 .78
Japanese -1.96 .97
PF*Filipino -3.34 1.88
PF*Hawaiian 0.65 1.39
PF*Japanese 5.22 2.15
Age -2.02 1.41
Male .21 .49
Never married -2.58 1.09
Currently married -.01 .73
Education level .34 .93
LSNS scores 2.42 1.47
HbA Ic values 1.45 I.5J

Model 2 (restricted model) .17 3.17***

PF subscale scores -3.42 .96
Filipino 1.67 1.0J
Hawaiian -0.40 .79
Japanese -1.67 .96
Age -2.03 1.42
Male .12 .49
Never married -2.66 1.11
Currently married -.22 .73
Education level .45 .93
LSNS scores 2.32 1.49
HbAlc values 1.65 1.53

Comparison of Model I and Model 2 -.04 2.84*

Note. R'd;ff~ difference between the R' of model I and model 2; E=_~Evalue for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; PF = Physical Functioning
subscale; LSNS = Lubben Social Network Scale; and HbAlc ~ hemoglobin Ale.
*p,; .05, **p < .01, *** P <.001
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Table 20. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Role-Physical Functioning Subscale and Ethnicity,

Controlling for Age, Sex, Marital Status, Education Level, LSNS Scores,

and HbAlc Values (N=178)

Variable SEp R' F R2
diff F comp

Modell (full model) .21 3.19***

RP subscale scores -2.53 .67
Filipino 1.64 1.00
Hawaiian -.15 .78
Japanese -1.91 .96
RP*Filipino -2.88 1.21
RP*Hawaiian -.23 .96
RP*Japanese 1.62 1.21
Age -2.09 1.39
Male .11 .49
Never married -2.19 1.10
Currently married -.17 .72
Education level .40 .94
LSNS scores 2.30 1.48
HbAIc values .72 1.52

Mode12 (restricted model) .18 3.41***

RP subscale scores -2.53 .64
Filipino 1.81 1.00
Hawaiian -.20 .78
Japanese -1.81 .96
Age -1.94 1.40
Male .14 .49
Never married -2.21 1.11
Currently married -.25 .73
Education level .11 .92
LSNS scores 2.51 1.47
HbAlc values 1.15 1.52

Comparison ofMode11 and Model 2 -.03 2.13

Note. R'diff= difference between the R' ofmode11 and model 2; ~_~!' value for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; RP = Role-Physical
Functioning subseale;
LSNS = Lubben Social Network Scale, HbAlc ~ hemoglobin Ale.
*p:> .05, **p < .01, *** p <.001
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Table 21. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Bodily Pain Subscale and Ethnicity, Controlling for Age,

Sex, Marital Status, Education Level, LSNS Scores, and HbAlc Values (N=179)

Variable SE Il R' F R
2

diff Fcornp

Modell (full model) .22 3.36***

BP subscale scores -3A5 1.03
Filipino .71 1.03
Hawaiian -.18 .78
Japanese -1.71 .95
BP*Filipino -4.54 1.81
BP*Hawaiian .98 1.31
BP*Japanese 5.05 2.00
Age -2.11 1.39
Male .21 A8
Never married -2.55 1.09
Currently married -.21 .73
Education level -.55 .93
LSNS scores 2.11 lAS

HbAIc values 1.67 1.50

Model 2 (restricted model) .17 3.22**'

BP subscale scores -3.26 90
Filipino 1.35 1.02
Hawaiian -AO .79
Japanese -1.70 .96
Age -1.68 lAO
Male .29 A9
Never married -2.31 1.11
Currently married -.44 .73
Education level -.22 .92
LSNS scores 2.32 IA8
HbAIc values 1.73 1.53

Comparison of Model I and Model 2 -.05 3.36*

Note. R'diff~ difference between the R' of model I and model 2; Bomm-=.E value for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; BP ~ Bodily Pain subscale;
LSNS ~ Lubben Social Network Scale; HbAlc = hemoglobin Ale.
*p" .05, **p < .01, *** p <.001
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Figure 2. The Relationship between CES-D Scores and Bodily Pain SubscaJe Scores
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Table 22. Summary ofHierarchical Regression Analysis of CES-D Scores Predicted by

the Interaction Effect of the General Health Subscale and Ethnicity, Controlling for Age,

Sex, Marital Status, Education Level, LSNS Scores, and HbAlc Values (N=179)

Variable SE~ R' F R2
diff Fcomp

Model I (full model) .25 3.88'"

GH subsca!e scores -4.32 1.17
Filipino 2.16 .97
Hawaiian -0.23 .76
Japanese -2.16 .93
GH'Filipino -5.50 2.13
GH*Hawaiian -.85 1.66
GH'Japanese 6.27 2.24
Age -1.28 1.36
Male .04 .47
Never married -2.17 1.08
Currently married -.45 .71
Education level -.18 .92
LSNS scores 1.78 1.45
HbA Ic values .32 LSI

Model 2 (restricted model) .20 3.84***

GH subscale scores -4.85 1.10
Filipino 1.95 .99
Hawaiian -.19 .77
Japanese -1.95 .94
Age -.85 1.38
Male .16 .48
Never married -2.38 1.09
Currently married -.41 .72
Education level -.47 .91
LSNS scores 1.90 1.47
HbA1c values 1.12 1.50

Comparison of Model I and Model 2 -.05 3.41*

Note. R2
d;tT= difference between the R2 ofmodel 1 and model 2; J:.,.....= J: value for comparison of model

I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; GH = General Health subscale;
LSNS ~ Lubben Social Network Scale; HbAlc = hemoglobin Ale.
'p 5 .05, '*p < .01, *** P <.001
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Table 23. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Vitality Subscale and Ethnicity, Control1ing for Age, Sex,

Marital Status, Education Level, LSNS Scores, and HbAlc Values (N=179)

Variable SE~ R' F R2
diff Fcomp

Modell (full model) .23 3.46'"

VT subscale scores -5.22 1.42
Filipino 1.57 .99
Hawaiian .03 .77
Japanese -1.99 .94
VT'Filipino -6.27 2.56
VT*Hawaiian .24 1.91
VT'Japanese 6.03 2.64
Age -.74 1.37
Male .15 .48
Never married -1.80 1.12
Currently married -.44 .72
Education level -.34 .93
LSNS scores 1.51 1.48
HbAlc values 1.31 1.50

Model 2 (restricted model) .19 3.59'"

VT subsca!e Scores -5.30 1.29
Filipino 1.67 1.00
Hawaiian -.05 .78
Japanese -1.94 .95
Age -.82 1.39
Male .21 .48
Never married -1.79 1.11
Currently married -.54 .73
Education level -.52 .92
LSNS scores 1.56 1.50
HbAlc values .99 1.51

Comparison of Model 1 and Model 2 -.04 2.83'

Note. R'diff= difference between the R' of model 1 and model 2;~_~ Evalue for comparison ofmodel
1 and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; VT = Vitality subscale; LSNS =
Lubben Social Network Scale; and HbA1c ~ hemoglobin Ale.
'p"; .05, "p < .01, ,.,P <.001
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Table 24. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Social Functioning Subscale and Ethnicity, Controlling for

Age, Sex, Marital Status, Education Level, LSNS Scores, and HbAlc Values (N=179)

Variable SF Il R2
F R

2
diff Fcomp

Model I (full model) .23 3.47***

SF subscale scores -4.58 1.13
Filipino 1.23 1.01
Hawaiian -.09 .77
Japanese -1.56 .98
SF*Filipino -1.57 1.90
SF*Hawaiian -.20 1.47
SF*Japanese 2.50 2.23
Age -1.32 1.37
Male .10 .48
Never married -2.34 1.08
Currently married -.07 .72
Education level -.25 .91
LSNS scores 1.99 1.46
HbA Ic values 1.49 1.50

Model 2 (restricted model) .22 4.32***

SF subscaJe scores -4.79 .98
Filipino 1.28 .98
Hawaiian -.23 .76
Japanese -1.34 .94
Age -1.29 1.36
Male .06 .48
Never married -2.38 1.07
Currently married -.06 .71
Education level -.14 .90
LSNS scores 1.93 1.45
HbAlc values 1.42 1,48

Comparison of Model I and Model 2 -.01 .48

Note. R2diff~ difference between the R' of model I and model 2; Eo-"'""_~.t value for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; SF ~ Social Functioning
subscale; LSNS = Lubben Social Network Scale; and HbAlc = hemoglobinAlc.
*p:> .05, **p < .01, *** P <.001
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Table 25. Summary of Hierarchical Regression Analysis of CES-D Scores Predicted by

the Interaction Effect of the Role-Emotional Functioning Subscale and Etlmicity,

Controlling for Age, Sex, Marital Status, Education Level, LSNS Scores,

and HbAlc Values (N=178)

Variable SE j3 R' F R2
diff Fcomp

Modell (full model) .29 4.71***

RE subscale scores -3.82 .71
Filipino lAO .95
Hawaiian -.23 .74
Japanese -1.88 .91
RE*Filipino -2.07 1.22
RE*Hawaiian -,05 1.00
RE*Japanese 3045 1.27
Age -1.58 1.32
Male .38 046
Never married -2.00 1.05
Currently married -.34 .69
Education level -047 .88
LSNS scores 1.73 1.42
HbA Ic values .63 1.44

Model 2 (restricted model) .25 5.09***

RE subscale scores -3.83 .68
Filipino 1.58 .96
Hawaiian -.39 .75
Japanese -1.79 .92
Age -1.81 1.33
Male .29 047
Never married -2.02 1.06
Currently married -.46 .70
Education level -.13 .88
LSNS scores 1.46 1.43
HbA Ic values .79 1046

Comparison of Model I and Model 2 -.04 2.73*

Note. R'diff~ difference between the R' of model I and model 2;~_~ Evalue for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; RE =Role-Emotional subsca!e;
LSNS =Lubben Social Network Scale; and HbAlc =hemoglobin Ale.
'p ,; .05, "p < .01, *** P <.001
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Table 26. Summary of Hierarchical Regression Analysis of CES-D Scores Predicted by

the Interaction Effect ofthe Health Transition Subscale and Ethnicity, Controlling for

Age, Sex, Marital Status, Education Level, LSNS Scores, and HbAlc Values (N=178)

Variable SEB R' F R2
diff Fcomp

Model I (full model) .13 1.81 0

HT subscale scores 1.87 1.35
Filipino 1.56 1.06
Hawaiian -.06 .84
Japanese -2.12 1.04
HT*Filipino 3.31 2.23
HToHawaiian -.45 1.71
HT*Japanese -.32 2.91
Age -1.32 1.50
Male .20 .51
Never married -2.15 1.\5
Currently married -.16 .76
Education level -.05 .96
LSNS scores 2.83 1.54
HbA Ic values .88 1.61

Model 2 (restricted model) .12 2.06*

HT subscale scores 1.72 1.09
Filipino 1.80 1.04
Hawaiian -.21 .81
Japanese -2.17 .99
Age -1.52 1.44
Male .21 .50
Never married -2.41 1.\4
Currently married -.11 .75
Education level -.17 .95
LSNS scores 2.86 1.52
HbAIc values I.31 1.57

Comparison of Model I and Model 2 -.01 .91

Note. R'diir= difference between the R' ofmodel I and model 2; KfillW-~Kvalue for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; HT = Health Transition
subseale; LSNS ~ Lubben Social Network Scale; and HbAlc = hemoglobin Ale.
0p" .05, **p < .01, *** P <.001
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Examination ofModerating Variable across Etlmic Groups

Because the interactions between Physical Functioning, Bodily Pain, General

Health, Vitality, and Role-Emotional subscales of the SF-36 with etlmicity were

significant predictors ofCES-D scores in the previous analyses, moderator variables were

examined only among these SF-36 subscales. HbAlc values, LSNS scores, and the

socio-demographic variables were examined as moderators only for the relationship

between CES-D scores and that ofthe Physical Functioning, Bodily Pain, General

Health, Vitality, and Role-Emotional subscale scores by ethnic groups. A regression

model that included CES-D scores predicted by scores from a SF-36 subscale, a

moderator variable, and their interaction term (full model) was compared to a regression

model with the interaction term removed (restricted model). The 2-way interaction terms

between the Physical Functioning, Bodily Pain, General Health, Vitality, and Role

Emotional subscale scores and each moderator variable were examined, separately, to

determine the independent contribution of each moderator.

The results for the examination of moderators of the relationship between CES-D

scores and Physical Functioning subscale scores are presented, by ethnic group, in Tables

27 to Table 30; in Tables 31 to 34 for the relationship between CES-D scores and Bodily

Pain subscale scores; in Tables 35 to 38 for the relationship between CES-D scores and

General Health subscale scores; in Tables 39 to 42 for the relationship between CES-D

scores and Vitality subscale scores; and in Tables 42 to 45 for the relationship between

CES-D scores and Role-Emotional subscale scores.

HbAlc. For the mixed-etlmic ancestry sample, HbAlc was a significant

moderator in the relationship between CES-D scores and Physical Functioning subscale
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scores (R2diff= -.15; R2 = .37 for the full model; R2 = .22 for restricted model). For the

Filipino sample, HbAlc was a significant moderator for the relationship between CES-D

scores and Vitality subscale scores (R2diff = -.09; R2 = .57 for the full model; R2 = .48 for

restricted model). The interactions are graphed in Figures 8 and 14.

Age. For all ethnic groups age was not a significant moderator for the

relationship between CES-D scores and Physical Functioning subscale scores; between

CES-D scores and Bodily Pain subscale scores; between CES-D scores and General

Health subscale scores; between CES-D scores and Vitality subscale scores; and between

CES-D scores and Role-Emotional subscales scores.

Sex. For the Filipino sample, sex was a significant moderator for the relationship

between CES-D scores and Physical Functioning subscale score (R2diff= -.23; R2 =.43 for

full model; k = .20 for restricted model); between CES-D scores and General Health

subscale scores (R
2
diff= -.15; R

2 =.59 for full model; R
2 = .44 for restricted model); and

between CES-D scores and Role-Emotional subscale scores (R2diff = -.15; R2 = .57 for full

model; R2 = .42 for restricted model). The interactions are graphed in Figures 6, 13, and,

IS. For the Japanese sample, sex was a significant moderator for the relationship between

CES-D scores and Bodily Pain subscale scores (R
2diff = -.17; R

2 = .17 for full model; R
2

=

.00 for restricted model) and between CES-D scores and Role-Emotional subscale scores

(R2diff= -.22; R
2 = .23 for the full model; R

2 = .01). The interactions are graphed in Figures

12 and 19. For the mixed-ethnic ancestry sample, sex was a significant moderator for the

relationship between CES-D scores and Physical Functioning subscale score (R2diff= -.14;

R2 =.38 for full model; R2=.24 for restricted model). The interaction is graphed in Figure 9.
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Marital status. For the Filipino sample, marital status was a significant moderator

for the relationship between CES-D scores and Bodily Pain subscale scores (R2
diff = -.16;

R2 = .61 for full model; R2 = .45 for restricted model) and between CES-D scores and Role

Emotional subscale scores (R2
diff = -.09; R2

= .58 for full model; R2
= .49 for restricted

model). The interactions are graphed in Figures 11 and 16. For the Japanese sample,

marital status was a significant moderator for the relationship between CES-D scores and

Role-Emotional subscale scores (R2diIT= -.12; R2
= .21 for full model; R2= .09 for restricted

model). The interaction is graphed in Figure 20. Because of the small numher ofnever

married participants and participants with a disruptive marital status in the Filipino and

Japanese sample, the regression analyses resulted in biased regression coefficient estimates.

Education. For the Native Hawaiian sample, education level was significant

moderator for the relationship between CES-D scores and Bodily Pain suhscale scores

(R2
ditr= -.06; R2

= .11 for full model; R2
= .05 for restricted model). The interaction is

graphed in Figure 10. For the Filipino sample, education level was a significant moderator

for the relationship between CES-D scores and Physical Functioning subscale score (R2
diff=

-.12; R2 =.33 for full model; R2 =.21 for restricted model) and between CES-D scores and

Role-Emotional Functioning suhscale scores (R2
diff= -.13; R2

= .60 for full model; R2= .47

for restricted model). The interactions are graphed in Figures 7 and 17.

Social Support. For Filipino sample, social support level was a significant

moderator for the relationship between CES-D scores and Role-Emotional subscale scores

(kdiff = -.09; R2
= .54 for full model; R2

= .45 for restricted model). The interaction is

graphed in Figures 18.
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In summary, the moderating effects ofage, sex, marital status, education level,

LSNS scores, and HbAlc values differed across ethnic groups and SF-36 subscales. For

the Native Hawaiian sample, education significantly moderated the relationship between

CES-D scores and Bodily Pain subscaJe scores. For the Filipino sample, HbAlc

significantly moderated the relationship between CES-D scores and Vitality subscale

scores; sex significantly moderated the relationship between CES-D scores and the SF-36

subscale scores ofPhysical Functioning, General Health, and Role-Emotional Functioning;

marital status significantly moderated the relationship between CES-D scores and the SF

36 subscale scores ofBodily Pain and Role-Emotional; education level significantly

moderated the relationship between CES-D scores and the SF-36 subscale scores of

Physical Functioning and Role-Emotional Functioning; and social support level

significantly moderated the relationship between CES-D scores and Role-Emotional

subscale scores. For the Japanese sample, sex significantly moderated the relationship

between CES-D scores and the SF-36 subscale scores ofBodily Pain and Role-Emotional

and marital status significantly moderated the relationship between CES-D scores and

Role-Emotional subscale scores. For the mixed-ethnic ancestry sample, HbAlc and sex

significantly moderated the relationship between CES-D scores and Physical Functioning

subscale scores.
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Table 27. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Physical Functioning Subscale Scores and Each Moderating

Variable among the Native Hawaiian Sample

Variable 13 SEI3 R' F R2
diff Fcomp

Modell (full model) .08 2.22

PP subseale scores -2.68 1.15
HbA1e values -.65 1.69
PF*HbAle 2.22 3.25

Model 2 (restricted model) .07 3.12-

PP subseale scores -2,79 1.14
HbA Ie values -.49 1.67

Comparison of Model I and Model 2 -.01 .47

Modell (full model) ,08 2.31

PF subseale scores -2.74 1.15
Age .21 1.39
PP-Age -2.57 2.91

Model 2 (restricted model) .07 3.08-

PF subsea!e scores -2.81 1.14
Age .01 1.37

Comparison of Model I and Model 2 -.01 .78

Model I (full model) .08 2.33

PF subseale scores -2.83 1.19
Sex -.55 .63
PF*Sex -.32 1.19

Model 2 (restricted model) .08 3.50-

PF subseaJe scores -2.91 1.13
Sex -.56 .63

Comparison ofModel I and Model 2 -.00 .07
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Table 27. (Continued) Summary ofHierarchical Regression Analysis of CES-D Scores

Predicted by the Interaction Effect of the Physical Functioning Subscale Scores and

Each Moderating Variable among the Native Hawaiian Sample

Variable SE~ R' F R2
diff Fcomp

Modell (full model) .11 1.99

PF subseale SCores -2.32 1.23
Never married -1.82 1.19
Currently married .36 .88
PF'Never married 1.31 1.94
PF*Currently married -1.58 1.53

Model 2 (restricted model) .10 2.99'

PF subscale scores -2.81 1.13

Never married -1.86 1.17

Currently married .39 .87

Comparison of Model I and Model 2 -.01 .54

Model 1 (full model) .08 2.34

PF subscale scores -2.62 1.33
Education level .96 1.41
PF'Edueation 1.69 2.68

Model 2 (restricted model) .07 3.34'

PF subscale scores -3.02 1.17

Education level .98 1.40

Comparison of Model I and Model 2 -.01 .40

Model I (full model) .09 2.62"

PF subscale SCores -2.81 1.15
LSNS scores 2.30 1.92
PF*LSNS scores 2.08 2.34

Model 2 (restricted model) .08 3.55"

PF subscale scores -2.66 1.14

LSNS scores 1.66 1.77

Comparison of Model I and Model 2 -.01 .79

Note. R'd;ff~ difference between the R' of model I and model 2; t=_= t value for comparison of model
land 2. CES-D =Center for Epidemiological Studies - Depression Scale; PF =Physical Functioning
subscale; LSNS =Lubben Social Network Scale.
'p'; .05, "p < .01, '" p <.001
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Table 28. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect ofthe Physical Functioning Subscale Scores and Each Moderating

Variable among the Filipino Sample

Variable p SEp R2
F R2diff F comp

Modell (full model) .34 4.51'

PF subseale scores -8.64 2.48
HbA1e values 5.41 2.62
PF'HbAle -9.75 5.60

Model 2 (restricted model) .27 4.88*

PF subscale scores -7.03 2.39
HbA1e values 4.31 2.63

Comparison of Model I and Model 2 -.07 3.03

Model I (full model) .24 2.68

PF subseale scores -6.56 3.16
Age -2.68 3.87
RP*Age -5.66 5.59

Model 2 (restricted model) .21 3.51*

PF subseale Scores -7.46 3.04
Age -2.64 3.87

Comparison of Model I and Model 2 -.03 1.03

Modell (full model) .43 6.56**

PF subseale scores -5.06 2.20
Sex -.21 1.20
PF'Sex 7.19 2.20

Model 2 (restricted model) .20 3.30*

PF subseale scores -6.44 2.52
Sex -.52 l.39

Comparison ofModell and Model 2 -.23 10.70**
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Table 28. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect ofthe Physical Functioning Subscale Scores and Each

Moderating Variable among the Filipino Sample

Variable SE~ R' F R2
diff Fcomp

Modell (full model) .39 3.09'

PF subscale scores -7,21 10.80
Never married -2.34 9,97
Currently 1llJlrried -,20 5.15
PF*Never married -2.79 21.39
PF*Currently 1llJlrried 6.69 10.94

Model 2 (restricted model) .28 3.43*

PF subscale scores ·4,34 2.57

Never 1llJlrried -4.93 3,63

Currently 1llJlrried .01 2.15

Comparison of Model I and Model 2 -.11 2,13

Model I (full model) .33 4,02*

PF subscale scores ·2.33 3,35
Education level ·2.81 2.74
PPEducation level 12,85 6.11

Model 2 (restricted model) .21 3.39*

PF subscale scores -6.83 2.74

Education level .51 2.38

Comparison ofModell and Model 2 -,12 4.42*

Modell (full model) ,25 2.96'

PF subscale scores -5.77 2.48
LSNS scores 2.99 2.12
PPLSNS scores 1.83 4.79

Model 2 (restricted model)
.25 4.51*

PF subscale scores ·6,01 2.37

LSNS scores 3,01 2,08

Comparison of Model I and Model 2 -.00 .15

Note, R'ditr difference between the R' of model I and model 2; Eomm,.-.E value for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; PF =Physical Functioning
subscale; LSNS ~ Lubben Social Network Scale.
*p,; ,OS, "p < .01, *** P <.001
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Table 29. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Physical Functioning Subscale Scores and Each Moderating

Variable among the Japanese Sample

Variable SEp R' F R2
diff Fcomp

Modell (full model) .03 .36

PF subseale scores 2.36 3.16
HbAIe values .93 2,72
PF*HbAle .71 6,88

Model 2 (restricted model) ,03 ,54

PF subseale scores 2.20 2.72
HbAIe values 1.00 2.58

Comparison of Model I and Model 2 -.00 .01

Modell (full model) .04 .42

PF subseale scores 2,72 3.67
Age 1.25 2,66
PF*Age 1.05 6.07

Model 2 (restricted model) .04 .63

PF subseale scores 3.12 2.81
Age 1.39 2.49

Comparison of Model I and Model 2 -.00 ,03

Model I (full model) ,06 ,67

PF subseale scores 4.69 3.35
Sex .91 1.29
PF*Sex -3.01 3,35

Model 2 (restricted model) .04 .61

PF subseale scores 2.94 2.72
Sex .65 1.26

Comparison of Model 1 and Model 2 -.02 ,81
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Table 29. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Physical Functioning Subscale Scores and

Each Moderating Variable among the Japanese Sample

Variable SEf3 R2
F R2

diff Fcomp

Modell (full model) .23 1.72

PF subscale scores -10.57 16.05
Never married 14.00 8.65
Currently married -4.68 4.92
PF'Never married -56.93 29.21
PF*Currently married 11.95 16.12

Model 2 (restricted model) .10 1.19

PF subscale scores 1.54 2.74

Never married -2.35 2.59

Currently married -1.51 1.93

Comparison of Model I and Model 2 -.13 2.36

Modell (full model) .06 .68

PF subscale scores 1.37 3.21
Education level -1.31 2.09
PF'Education level -4.18 5.44

Model 2 (restricted model) .04 .73

PF subscale SCores 2.79 2.61

Education level -1.48 2.07

Comparison ofModel I and Model 2 -.02 .59

Modell (full model) .04 .45

PF subscale SCores 2.63 2.63
LSNS scores -.74 3.26
PF*LSNS scores 7.35 11.47

Model 2 (restricted model) .03 .48

PF subseale scores 2.52 2.60

LSNS scores .44 2.66

Comparison of Model 1 and Model 2 -.01 .41

Note. R'dilr difference between the R' of model I and model 2;~_- Evalue for comparison of model
1 and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; PF ~ Physical Functioning
subseale; LSNS =Lubben Social Network Scale,
'p" .05, "p < ,01, ••• P <.001
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Table 30. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Physical Functioning Subscale Scores and Each Moderating

Variable among the Mixed-Ethnic Ancestry Sample

Variable fl SE fl R' F R2
diff Fcomp

Modell (full model) .37 5.10**

PF subscale Scores -4.63 1.70
HbAlc values -.64 2.34
PF*HbAlc -6.49 2.59

Model 2 (restricted model) .21 3.7S*

PF subscale Scores -4.97 I.S6
HbAIc values .96 2.46

Comparison of Model I and Model 2 -.16 6.2S*

Modell (full model) .27 3.25*

PF subscale scores -5.0S I.S4
Age -3.5S 2.60
PF*Age 1.47 3.65

Model 2 (restricted model) .27 4.95*

PF subscale Scores -5.IS 1.79
Age -3.61 2.55

Comparison of Model I and Model 2 .00 .16

Modell (full model) .3S 5.32*'

PF subscale scores -4.95 1.70
Sex 1.10 LOS
PF*Sex -4.13 1.70

Model 2 (restricted model) .24 4.25*

PF subscale scores -5.25 I.S4
Sex 1.11 1.70

Comparison of Model I and Model 2 -.14 5.93*

97



Table 30. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Physical Functioning Subscale Scores and

Each Moderating Variable among the Mixed-Ethnic Ancestry Sample

Variable SE~ R' F R2
diff Fcomp

Model I (full model) ± .25 2.12

PF subscale SCores -5.54 2.20
Never married 5.26 4.96
Currently married -2.19 2.79
PF*Never married -.40 4.38
PF*Currently married 0 0

Model 2 (restricted model) .25 2.93*

PF subscale scores
Never married -5.44 1.98

Currently married 5.07 4.44
-2.08 2.47

Comparison of Model I and Model 2 -.00 .01

Modell (full model) .23 2.63

PF subscale Seores -4.80 1.89
Edncation level .84 1.74
PF*Education level 2.03 3.15

Model 2 (restricted model) .22 3.82*

PF subscale scores -4.95 1.85
Education level .81 1.72

Comparison of Model I and Model 2 -.01 .42

Modell (full model) .25 2.91*

PF subscale scores -4.80 1.88
LSNS scores 1.73 2.09
PF*LSNS scores 2.28 4.60

Model 2 (restricted model) .24 4.36*

PF subscale scores -4.99 1.82

LSNS scores 2.03 1.97

Comparison ofModel I and Model 2 -.01 .25

Note. R'ditf= difference between the R' of model I and model 2; E£Q!TIB-= Evalue for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; PF = Physical Functioning
subseale; LSNS = Lubben Social Network Scale.
± denotes biased regression coefficient estimates due to small size.
*p,;; .05, **p < .01, *** P <.001
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Table 31. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Bodily Pain Subscale Scores and Each Moderating Variable

among the Native Hawaiian Sample

Variable SE~ R' F R
2
cliff Fcomp

Modell (full model) ,08 2.56

BP subscale scores -1.71 1.17
HbA Ic values -1.33 1.81
BP*HbAlc 6.12 3.68

Model 2 (Testricted model) .05 2.40

BP subscale SCOTes -2,38 1.11
HbA Ic values -.19 1.70

Comparison of Model I and Model 2 -.03 2.77

Modell (full model) .08 2.40

BP subscale scores -2.50 1.09
Age .63 1.37
BP*Age 3.65 2.41

Model 2 (Testricted model) .05 2.42

BP subscale scores -2.39 1.10
Age .33 1.37

Comparison ofModell and Model 2 -.03 2.26

Model I (full model) .06 1.91

BP subscale scores -2.47 1.10
Sex -.46 ,63
BP*Sex .71 1.10

Model 2 (restricted model) .06 2.69

BP subscale SCOTes -2.44 1.09
Sex -.46 .63

Comparison ofModel I and Model 2 .00 .42
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Table 31. (Continued) Summary of Hierarchical Regression Analysis of CES-D Scores

Predicted by the Interaction Effect of the Bodily Pain Subscale Scores and Each

Moderating Variable among the Native Hawaiian Sample

Variable SE Jl R' F R2
diff Fcomp

Model I (full model) .08 1.52

BP subscale scores -2.68 1.51

Never married -1.60 1.22

Currently married -.08 .89

BP*Never married -.75 2.66

BP*Currently married .32 1.71

Model 2 (restricted model) .08 2.58*

BP subscale scores -2.43 1.09

Never married -1.66 1.18

Currently married -.06 .87

Comparison of Model I and Model 2 -.00 .06

Modell (full model) .11 3.43*

BP subscale scores -2.86 1.09

Education level .37 1,34

BP*Education -6.08 2.66

Model 2 (restricted model) .05 2.41

BP subscale scores -2.41 1.10

Education level .20 1.37

Comparison of Model I and Model 2 -.06 5.24*

Modell (full model) .10 2.98*

BP subseaIe scores -2.42 1.09
LSNS scores 3.22 1.94
BP*LSNS scores 4.87 2.86

Model 2 (restricted model) .07 2.95

BP subscale scores -2.27 1.10
LSNS scores 1.82 1.78

Comparison of Model I and Model 2 -.03 .93

Note. R'di/,- difference between the R' of model I and model 2; .t=_-.t value for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; BP ~ Bodily Pain subscale;
LSNS ~ Lubben Social Network Scale.
*p'; .05, **p < .01, *** p <.001
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Table 32. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect ofthe Bodily Pain Subscale Scores and Each Moderating Variable

among the Filipino Sample

Variable SEB R'
F R2

dilT Fcomp

Modell (full model) .46 7.46***

BP subscale scores -8.19 2.05
HbA Ie values 4.24 2.33
BP*HbAle -5.02 4.16

Model 2 (restricted model) .43 10.29***

BP subseale scores -8.78 2.01
HbA Ie values 3.51 2.27

Comparison ofModell and Model 2 -.03 1.46

Modell (full model) .39 5.67**

BP subseale scores -8.36 2.31
Age -.95 2.93
RP*Age -4.07 5.83

Model 2 (restricted model) .38 8.43**

BP subscaJe scores -8.76 2.22
Age -.89 2.90

Comparison of Model I and Model 2 -.01 .47

Modell (full model) .46 7.62***

BP subscale scores -6.99 2.17
Sex -.30 1.15
BP*Sex 4.33 2.17

Model 2 (restricted model) .38 8.51**

BP subscale scores -8.68 2.11
Sex -.52 1.20

Comparison of Model I and Model 2 -.08 3.96
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Table 32. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Bodily Pain Subscale Scores and Each

Moderating Variable among the Filipino Sample

Variable SE~ R' F R
2

diff Fcomp

Modell (full model) .61 7.57'"

BP subscale scores -7.77 2.42

Never married -4.32 2.80

Currently married 2.23 1.76

BP 'Never married 5.50 4.14

BP'Currently married 3.75 2.79

Model 2 (restricted model) .45 7.17**

BP subscale scores -7.41 2.16

Never married -5.07 3.08

Currently married .95 1.91

Comparison of Model I and Model 2 -.16 4.92*

Model I (full model) .44 6.68*'

BP subscale scores -6.68 2.37

Education level -.70 1.94

BP*Education level 7.29 4.79

Model 2 (restricted model)
.39 8.44*'

BP subscale scores -8.47 2.11

Education level -1.34 1.94

Comparison of Model I and Model 2 -.05 2.32

Modell (full model) .40 5.82'

BP subscale scores -8.02 2.18
LSNS scores 1.49 2.00
BP*LSNS scores 2.10 3.28

Model 2 (restricted model) .39 8.n**
BP subscale scores -8.13 2.15
LSNS scores 1.29 1.95

Comparison ofModel I and Model 2 -.01 .41

Note. R'd;jf- difference between the R2of model I and model 2; E=_~ Evalue for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; BP =Bodily Pain subscale;
LSNS = Lubben Social Network Scale.
*p ::;; .05, **p < .01, *** p <.001
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Table 33. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Bodily Pain Subscale Scores and Each Moderating Variable

among the Japanese Sample

Variable SE~ R' F R2
diff Fcomp

Modell (full model) .03 .32

BP subscale scores .70 1.84
HbAlc values 1.87 2.53
BP*HbA1c -2.78 4.00

Model 2 (restricted model) .01 .24

BP subscale scores .48 1.80
HbA Ic values 1.63 2.49

Comparison of Model I and Model 2 -.02 .48

Modell (full model) .01 .15

BP subscale scores .36 1.86
Age .30 2.39
BP*Age 2.55 4.26

Model 2 (restricted model) .00 .04

BP subscale scores .52 1.83
Age .39 2.36

Comparison of Model I and Model 2 -.01 .35

Modell (full model) .17 2.18

BP subscale scores .93 1.70
Sex .17 1.13
BP*Sex 4.30 1.70

Model 2 (restricted model) .00 .05

BP subscale scores .44 1.82
Sex -.20 1.22

Comparison of Model 1 and Model 2 -.17 6.42*
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Table 33. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect ofthe Bodily Pain Subscale Scores and Each

Moderating Variable among the Japanese Sample

Variable SEp R' F R2
diff Fcomp

Modell (full model) .25 1.98

BP subscale SCores 3.60 4.24

Never married -6.74 5.20

Currently married 1.44 2.89

BP*Never married 9.89 8.15

BP*Currently married -.58 4.41

Model 2 (restricted model) .11 1.30

BP subscale SCores 1.45 1.87

Never married -2.92 2.73

Currently married -1.82 1.79

Comparison of Model I and Model 2 -.14 2.75

Modell (full model) .09 1.06

BP subscale SCores 1.10 1.79

Education level -1.45 2.04

BP*Education level 6.00 3.66

Model 2 (restricted model) .01 .21

BP subscale SCores .61 1.82

Education level -1.23 2.09

Comparison of Model I and Model 2 -.08 2.75

Model I (full model) .04 .47

BP subscale Scores .13 1.83
LSNS scores 1.11 2.77
BP*LSNS scores -7.15 6.20

Model 2 (restricted model) .00 .04

BP subscale Scores .47 1.81
LSNS scores .34 2.70

Comparison of Model I and Model 2 -.04 1.33

Note. R'ddr- difference between lbe R' of model I and model 2; Eo.Ql!lJ!_-.E value for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; BP ~ Bodily Pain subscale;
LSNS ~ Lubben Social Network Scale.
*p" .05, **p < .01, *** P <.001
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Table 34. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Bodily Pain Subscale Scores and Each Moderating Variable

among the Mixed-Ethnic Ancestry Sample

Variable SE~ R' F RZ
ditT FC()l1/p

Modell (full model) .12 1.26

BP subscale scores -2.79 1.89
HbAlc values 1.38 2.64
BP*HbAlc 4.05 4.90

Model 2 (restricted model) .10 1.57

BP subseale scores -3.09 1.84
HbAIe values 1.54 2.62

Comparison of Model I and Model 2 -.02 .68

Modell (full model) .15 1.62

BP subseale scores -3.10 1.86
Age -3.30 2.86
BP*Age -2.31 4.11

Model 2 (restricted model) .14 2.34

BP subscale scores -3.30 1.80
Age -3.64 2.76

Comparison of Model I and Model 2 -.01 .31

Modell (full model) .12 1.23

BP subscale scores -3.31 1.88
Sex 1.00 1.28
BP*Sex 1.04 1.88

Model 2 (restricted model) .11 1.74

BP subseale scores -3.31 1.85
Sex 1.01 1.27

Comparison ofModel I and Model 2 -.01 .31
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Table 34. (Continued) Summary ofHierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Bodily Pain Subscale Scores and Each

Moderating Variable among the Mixed-Ethnic Ancestry Sample

Variable SEp R' F R2
diff Fcomp

Model 1 (full model) ± .13 .97

BP subseale scores -3.94 2.12
Never married 5.71 6.75
Currently married -3.32 3.09
BP'Never married -2.16 7.32
BP'Currently married 0 0

Model 2 (restricted model) .13 1.30

BP subscale scores -3.76 1.99
Never married 4.33 4.78
Currently married -2.97 2.80

Comparison of Modell and Model 2 .00 .09

Modell (full model) .10 .92

BP subscale scores -3.17 2.19
Education level -.42 2.17
BP'Education level -.64 2.73

Model 2 (restricted model) .09 lAO

BP subscale scores -3.25 2,12
Education level -.34 2,11

Comparison of Model 1 and Model 2 -.01 .06

Model 1 (full model) .12 1.21

BP subscale scores -2,77 1.89
LSNS scores 1.51 2.21
BP'LSNS scores -lAO 2.72

Model 2 (restricted model) .11 1.74

BP subscale SCores -2.90 1.85
LSNS scores 1.70 2.15

Comparison of Model I and Model 2 -.01 .25

Note. R'd;ff- difference between the R' of model I and model 2; E-m-- E value for comparison of model
I and 2. CES-D ~ Center for Epidentiological Studies - Depression Scale; BP ~ Bodily Pain subscale;
LSNS =Lubben Social Network Scale.
± denotes biased regression coefficient estimates due to small size.
'p ,; .05, "p < .01, ••• P <'001
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Table 35. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the General Health Subscale Scores and Each Moderating

Variable among the Native Hawaiian Sample

Variable SE 13 R' F R2
diff Fcomp

Modell (full model) .13 4.17**

GR subscale scores -4.81 1.42
HbAIc values -.90 1.62
GR*HbAlc 2.33 4.58

Model 2 (restricted model) .13 6.19**

GR subscale scores -4.89 1.40
HbA Ic values -.93 1.61

Comparison of Model I and Model 2 .00 .26

Model I (full model) .13 4.19**

GR subscale scores -4.96 1.44
Age 1.00 1.34
GR*Age -.55 3.15

Model 2 (restricted model) .13 6.35**

GH subscale scores -5.00 1.41
Age 1.03 1.32

Comparison of Model I and Model 2 .00 .03

Modell (full model) .14 4.52**

OR subscale scores -5.04 1.41
Sex -.53 .61
OR*Sex -1..22 1.41

Model 2 (restricted model) .13 6.43**

OR subscale scores -4.94 1.40
Sex .53 .61

Comparison of Model I and Model 2 -.01 .75
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Table 35. (Continued) Summary ofHierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect ofthe General Health Subscale Scores and Each

Moderating Variable among the Native Hawaiian Sample

Variable SEI3 R'
F R2

diff Fcomp

Modell (full model) .20 4.08**

GH subscale scores -4.16 1.63
Never married -1.95 1.14
Currently married -.20 .84
GH*Never married 2.80 2.67
GH*Currently married -2.77 1.93

Model 2 (restricted model) .18 6.09***

GH subseale scores -.13 1.39
Never married -2.20 1.12
Currently married -.13 .83

Comparison of Model I and Model 2 -.02 1.06

Model I (full model) .12 4.02*

GH subseale scores -5.01 1.46

Education level .34 1.33

GH*Edueation level -1.40 3.80

Model 2 (restricted model) .12 6.03**

GH subscale scores -4.87 1.40

Education level .29 1.32

Comparison of Model I and Model 2 .00 .14

Modell (full model) .15 4.79**

GH subscale scores -4.74 1.43
LSNS scores 2.53 2.09
GH*LSNS scores 4.60 3.33

Model 2 (restricted model) .13 6.16**

GH subseale scores -4.68 1.44
LSNS scores .94 1.75

Comparison of Modell and Model 2 -.02 1.91

Note. R'd;ff- difference between the R' of model 1 and model 2; E£Q!TIl>-- E value for comparison of model
1 and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; GH ~ General Health subseale;
LSNS ~ Lubben Social Network Scale.
*p"; .05, **p < .01, *** p <.00 I
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Table 36. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the General Health Subscale Scores and Each Moderating

Variable among the Filipino Sample

Variable 13 SE 13 R' F R2
diff Fwmp

Modell (full model) .43 6.76**

GH subseale scores -9.38 2.16
HbA Ie values -.17 2.55
GH'HbAle 4.13 4.00

Model 2 (restricted model) .41 9.58'"

GH subseale scores -9.01 2.14
HbAle -.91 2.45

Comparison ofModel I and Modell -.02 1.07

Modell (full model)
.41 6.18"

GH subseale scores -8.56 2.15
Age -.19 2.84
GH'Age -2.44 5.72

Model 2 (restricted model) .41 9.46'"

GH subscale scores -8.73 2.08
Age -.00 2.76

Comparison ofModel I and Model 2 .00 .18

Model I (full model) .58 12.39'"

GH subseale scores -7.84 1.88
Sex -.97 1.05
GH*Sex 5.75 1.88

Model 2 (restricted model) .44 10.66'"

GH subseale scores -9.50 2.06
Sex 1.41 1.19

Comparison ofModel I and Model 2 -.14 9.30"
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Table 36. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the General Health Subscale Scores and Each

Moderating Variable among the Filipino Sample

Variable SE~ R' F R
2
diff Fcomp

Modell (full model) .53 5.48"

GH subscale scores -13.52 20.23
Never married 6.98 33.53
Currently married -4.21 16.80
GH'Never married -8.08 40.37
GH'Currently married 8.90 20.29

Model 2 (restricted model) .44 7.04"

GH subscale scores -7.68 2.27
Never married -1.56 3.41
Currently married -1.09 1.91

Comparison ofModel I and Model 2 -.09 2.18

Modell (full model) .51 8.89'"

GH subscale scores -8.19 2.15
Education level -2.19 1.80

GH'Education level 6.35 4.40

Model 2 (restricted model) .47 11.80'"

GH subscale scores -9.50 1.99

Education level -2.59 1.81

Comparison ofModel I and Model 2 -.04 2.08

Modell (full model) .47 7.93'"

GH subscale scores -8.90 1.98
LSNS scores 2.88 1.77
GH'LSNS scores -2.68 3.09

Model 2 (restricted model) .46 11.63'"

GH subscale scores -8.53 1.92
LSNS scores 2.82 1.76

Comparison ofModel I and Model 2 -.01 .74

Note. R'diff- difference between the R' of model I and model 2; E<2!!lI!-- Evalue for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; GH = General Health subscale;
LSNS = Lubben Social Network Scale.
'p" .05, "p < .01, '" p <.001
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Table 37. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the General Health Subscale Scores and Each Moderating

Variable among the Japanese Sample

Variable SE~ R' F R2diff F comp

Model I (full model) .02 .24

GH subseale scores 1.23 2.32
HbA Ie values 1.62 2.61
GH'HbAle -.85 4.85

Model 2 (restricted model) .02 .35

GH subseale scores 1.22 2,28
HbAle UI 2.49

Comparison ofModel I and Model 2 .00 .03

Modell (full model) .01 .13

GH subseale scores 1.33 2.38
Age -.20 2.58
GR'Age -.91 3.85

Model 2 (restricted model) .Ql .17

GR subseale Scores 1.34 2.34
Age .01 2.39

Comparison ofModel I and Model 2 .00 .06

Modell (full model) .01 .13

GR subseale scores 1.28 2.34
Sex .24 1.23
GH'Sex -.47 2.34

Model 2 (restricted model) .01 ,19

GH subscale scores 1.34 2.28
Sex .24 1.21

Comparison ofModel I and Model 2
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Table 37. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the General Health Subscale Scores and Each

Moderating Variable among the Japanese Sample

Variable J3 SE J3 R' F R
2

dilT Fcomp

Modell (full model) .12 .76

GH subscale scores 1.21 2.84
Never married -1.93 2.63
Currently married -1.76 1.84
GH*Never married -3.49 4.49
GH*Currently married -,56 3.25

Model 2 (restricted model) .10 .72

GH subscale scores 1.05 2,22
Never married -2,17 2.57
Currently married -1.85 1.80

Comparison of Model I and Model 2 -.02 .46

Model I (full model) .01 ,15

GH subscale scores .99 2,59

Education level -.90 2,60

GH*Education level -.46 3.41

Model 2 (restricted model) .01 ,22

GH subscale scores .97 2,55

Education level -.75 2,32

Comparison of Model I and Model 2 .00 .02

Modell (full model) .01 .12

GH subscale scores 1.41 2.37
LSNS scores ,56 2.78
GH*LSNS scores -.20 3.86

Model 2 (restricted model) .01 ,19

GH subscale scores 1.39 2.30
LSNS scores .54 2.70

Comparison ofModell and Model 2 .00 .01

Note. R'<lit'f- difference between the R' of model I and model 2;~_-Evalue for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; GH ~ General Health subscale;
LSNS ~ Lubben Social Network Scale.
*p'; .05, **p < .01, *** P <.001
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Table 38. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the General Health Subscale Scores and Each Moderating

Variable among the Mixed-Ethnic Ancestry Sample

Variable SEp R' F R
2
diff Fcomp

Modell (full model) .16 1.69

GH subscale scores -5.22 2.61
HbA1c values 2.47 2.67
GH*HbA1c -5.88 5.16

Model 2 (restricted model)

GH subscale scores -4.79 2.60 .12 1.86
HbA Ic values 2.72 2.68

Comparison of Model 1 and Model 2 .04 1.30

Model 1 (full model) .11 1.10

GH subscale scores -3.43 2.73
Age -2.50 3.02
GH*Age -2.85 7.27

Model 2 (restricted model) .10 1.62

GH subscale scores -3.68 2.62
Age -2.23 2.90

Comparison of Model I and Model 2 -.01 .15

Modell (full model) .16 1.73

GH subscale scores -5.24 2.60
Sex 1.03 1.25
GH'Sex -3.55 2.60

Model 2 (restricted model) .10 1.61

OH subscale scores -4.40 2.57
Sex .96 1.27

Comparison of Model 1 and Model 2 -.06 1.87
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Table 38. (Continued) Summary of Hierarchical Regression Analysis of CES-D Scores

Predicted by the Interaction Effect of the General Health Subscale Scores and Each

Moderating Variable among the Mixed-Ethnic Ancestry Sample

Variable SE [} R2
F R2

diff Fcomp

Model I (full model) ± .09 .65

GH subscale SCores -3.97 2.97
Never married 2.14 5.02
Currently married -1.17 2.86
GH*Never married .53 6.94
GH*Currently married 0 0

Model 2 (restricted model) .09 .90

GH subscale SCores -4.07 2.63
Never married 2.06 4.83
Currently married -1.12 2.70

Comparison of Model I and Model 2 .00 .01

Modell (full model) .09 .91

GH subscale Scores -3.88 2.79
Education level .16 2.01
GH*Education level 1.83 4.08

Model 2 (restricted model) .08 1.01

GH subscale scores -4.03 2.73
Education level .26 1.97

Comparison of Model I and Model 2 -.01 .20

Modell (full model) .11 1.17

GH subscale Scores -4.08 2.60
LSNS scores 2.10 2.24
GH*LSNS SCOres -2.02 4.82

Model 2 (restricted model) .11 1.72

GH subscale scores -3.97 2.55
LSNS scores 1.87 2.14

Comparison of Model I and Model 2 .00 .17

Note. R'dHr- difference between the R' of model I and model 2; Eo-""l!_- Evalue for comparison ofmodeJ
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; GH = General Health subscale;
LSNS = Lubben Social Network Scale.
± denotes biased regression coefficient estimates due to small size.
*p < .05, **p < .01, *** p <.001
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Table 39. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect ofthe Vitality Subscale Scores and Each Moderating Variable

among the Native Hawaiian Sample

Variable SE 13 R'
F R2

dilT Fcomp

Model 1 (full model) .14 4.37**

VT subscale scores -4.44 1.34
HbAle values -1.54 1.63
VT*HbAle 6.40 4.67

Model 2 (restricted model) .12 5.56**

VT subseale scores -4.45 1.35
HbA1e values -1.37 1.63

Comparison of Model 1 and Model 2 -.02 1.87

Modell (full model) .14 4.51**

VT subscale scores -5.03 1.39
Age .97 1.32
VT*Age 4.99 3.17

Model 2 (restricted model) .11 5.42"

VT subscale scores -4.42 1.35
Age .90 1.33

Comparison of Model 1 and Model 2 -.03 2.48

Modell (full model) .12 3.54'

VT subseale scores -4.31 1.35
Sex -.37 .62
VT'Sex -.13 1.35

Model 2 (restricted model) .12 5.37"

VT subscale scores -4.31 1.34
Sex -.37 .61

Comparison of Model 1 and Model 2 -.00 .01
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Table 39. (Continued) Sununary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect ofthe Vitality Subscale Scores and Each Moderating

Variable among the Native Hawaiian Sample

Variable SE il R' F R2
diff F comp

Model I (full model) .19 3.73**

VT subscale SCores -3.68 1.54
Never married -1.69 1.13
Currently married .05 .83
VT*Never married -.68 2,56
VT*Currently married -2.85 1.84

Model 2 (restricted model) .14 4.51**

VT subseale scores -4.32 1.33
Never married -1.72 1.15
Currently married .05 .84

Comparison of Model I and Model 2 -,OS 2.34

Modell (full model) .12 3.69*

VT subseale scores -4.61 1.39
Education level .15 1.33
VT*Edueation -2.91 3.38

Model 2 (resttieted model) .11 5.18'*

VT subseale Scores -4.32 1.34

Education level .19 1.33

Comparison of Model I and Model 2 -.01 .74

Modell (full model) .12 3.85*

VT subscale Scores -4.27 1.37
LSNS scores 1.92 1.87
VT*LSNS SCOres 1.86 2.64

Model 2 (restricted model) .12 5.56'

VT subseale Scores -4.15 1.35
LSNS scores 1,45 1.74

Comparison of Model I and Model 2 -.00 .50

Note. R'diff~ difference between the R' ofmodell and model 2; r:"""",_~ r: value for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; VT ~ Vitality subseale; LSNS ~

Lubben Social Network Scale.
*p ~.05, *'p < .01, *** P <.001
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Table 40. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Vitality Subscale Scores and Each Moderating Variable

among the Filipino Sample

Variable SE~ R' F R2
diff Fcomp

Modell (full model) .57 11.64***

VT sUbscale scores -lUI 2,00
HbAIe values 6.53 2.12
VT*HbAlc -11.01 4,62

Model 2 (restricted model) .48 12.46***

VT subscale scores -10.34 2.14
HbA Ic values 5.31 2.23

Comparison ofModel I and Model 2 -.09 5.69*

Modell (full model) .42 6,32**

VT subscale scores -9.17 2.25
Age -U2 3.43
RP*Age -7.25 5.32

Model 2 (restricted model) .38 8.28**

VT subscale scores -8.94 2.28
Age 1.75 2.76

Comparison of Model I and Model 2 -.04 1.86

Model I (full model) .39 5.43*-

VT subscale scores -9.57 2.65
Sex -.96 1.27
VT*Sex .04 2.65

Model 2 (restricted model) .39 8.45**

VT subscale scores -9.59 2.34
Sex -.96 1.23

Comparison of Model I and Model 2 -.00 ,00
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Table 40. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Vitality Subscale Scores and Each Moderating

Variable among the Filipino Sample

Variable SE~ R' F R2
cliff Fcomp

Modell (full model) .45 3.85*

VT subscale scores -.13 23.05

Never married ·17.13 38.02

Currently married 8.25 19.06

VT*Never married 22.63 45.89

VT*Currently married -6.45 23.11

Model 2 (restricted model) .40 5.88*'

PF subscale scores -7.91 2.68

Never married -1.41 3.64

Currently married -1.12 1.99

Comparison of Model I and Model 2 -.05 .88

Modell (full model) .45 6.75*'

VT subscale scores -7.83 2.84
Education level -1.57 1.90
VT*Education level 6.84 5.82

Model 2 (restricted model) .42 9.30*"

VT subscale scores -9.78 2.32

Education level -1.77 1.90

Comparison of Model I and Model 2 -.03 1.38

Modell (full model) .38 5.24"

VT subscale scores -8.34 2.81
LSNS scores .74 2.18
VT*LSNS scores 2.07 4.66

Model 2 (restricted model) .37 8.00**

VT subscale scores -8.90 2.47

LSNS scores .47 2.06

Comparison of Model I and Model 2 -.01 .20

Note. R'diff~ difference between the R' of model I and model 2; E=_=.t value for comparison of model
I and 2. CES-D =Center for Epidemiological Studies - Depression Scale; VT = Vitality subscale; LSNS =
Lubben Social Network Scale.
'p < .05, **p < .01, '" P <.001
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Table 41. Summary ofHierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Vitality Subscale Scores and Each Moderating Variable

among the Japanese Sample

Variable SE(3 R' F R2
diff Fcomp

Modell (full model) .02 .17

VT subscale scores -.13 2.42
HbA Ic values 1.67 2.53
VT*HbAlc -1.46 4.94

Model 2 (restricted model) .01 .22

VT subscale scores -.17 2.38
HbA Ic values 1.62 2.49

Comparison of Model I and Model 2 -.01 .09

Modell (full model) .01 .16

VT subscale scores -.14 2.42
Age .74 2.45
VT*Age 2.65 3.98

Model 2 (restricted model) .00 .01

VT subscale scores -.21 2.40
Age .31 2.34

Comparison of Model I and Model 2 -.01 .44

Modell (full model) .D7 .80

VT subscale scores -.84 2.39
Sex .20 1.20
VT*Sex 3.67 2.39

Model 2 (restricted model) .00 .02

VT subscale scores -.18 2.40
Sex .23 1.22

Comparison of Model I and Model 2 -.07 .01
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Table 41. (Continued) Summary ofHierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Vitality Subscale Scores and Each Moderating

Variable among the Japanese Sample

Variable SE~ R' F R1
diff Fcomp

Model I (full model) .19 1.36

VT subscale scores -3.91 3.83
Never married 1.88 3.58
Currently married -3.68 2.22
VT*Never married -8.02 5.78
VT*Currently married 6.37 4.13

Model 2 (restricted model) .10 1.09

VT subscale scores .54 2.49

Never married -2.38 2.77

Currently married -1.85 1.83

Comparison of Model I and Model 2 -.09 1.69

Model I (full model) .01 .14

VT subscale scores -.63 2.51
Education level -1.12 2.32
VT*Education level .92 3.72

Model 2 (restricted model) .01 .18

VT subscale scores -.62 2.48

Education level -1.30 2.16

Comparison of Model I and Model 2 -.00 .06

Model I (full model) .00 .01

VT subscale scores -.16 2.55
LSNS scores .22 3.14
VT*LSNS scores -.43 5.58

Model 2 (restricted model) .00 .01

VT subscale scores -.14 2.49
LSNS scores .32 2.81

Comparison of Model I and Model 2 -.00 .01

Note. R'diff- difference between the R' of model I and model 2; Ero__-.t value for comparison of model
1 and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; VT ~ Vitality subscale; LSNS ~

Lubben Social Network Scale.
*p < .05, **p < .01, *** p <.001
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Table 42. Summary ofHierarchical Regression Analysis of CES-D Scores Predicted by

the Interaction Effect of the Vitality Subscale Scores and Each Moderating Variable

among the Mixed-Ethnic Ancestry Sample

Variable SE j3 R' F R2
diff Fcomp

Modell (full model) .16 1.91

VT subscale scores -5.79 2.70
HbA Ic values 1.36 2.58
VT*HbAlc -6.55 6.16

Model 2 (restricted model) .13 1.97

VT subscale scores -4.86 2.56
HbA Ic values 1.35 2.59

Comparison of Model I and Model 2 -.03 1.13

Modell (fuU model) .15 1.51

VT subscale scores -4.55 2.62
Age -1.99 2.92
VT*Age -3.73 7.58

Model 2 (restricted model) .14 2.20

VT subscale scores -4.53 2.58
Age -2.32 2.81

Comparison of Model I and Model 2 -.01 .24

Modell (fuU model) .19 2.05

VT subsca!e scores -6.53 2.75
Sex 1.05 1.23
VT*Sex -3.60 2.75

Model 2 (restricted model) .14 2.15

VT subscale scores -5.13 2.56
Sex .96 1.24

Comparison of Model I and Model 2 -.05 1.71
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Table 42. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Vitality Subscale Scores and Each Moderating

Variable among the Mixed-Ethnic Ancestry Sample

Variable SE~ R' F R2
diff F comp

Modell (full model) ± .14 1.04

VT subseale scores -4.94 2.80
Never married 2.47 5.16
Currently married -2.02 2.72
VT*Never married 3.92 10.91
VT*Currently married 0 0

Model 2 (restricted model) .14 1.39

VT subseale scores -5.20 2.66

Never married 3.17 4.69

Currently married -2.06 2.67

Comparison of Model 1 and Model 2 -.00 .13

Modell (full model) .14 1.46

VT subseale scores -5.76 3.00
Education level -.49 2.10
VT*Edueation level 3.63 4.36

Model 2 (restricted model) .12 1.86

VT subscale scores -5,32 2,94

Education level -.60 2,08

Comparison of Model I and Model 2 -.02 .69

Modell (full model) .13 1.30

VT subscale scores -4,60 2.72
LSNS scores 1.33 2.22
VT*LSNS scores .31 3.74

Model 2 (restricted model) .13 2.03

VT subscaJe scores -4.56 2.62

LSNS scores 1.31 2,16

Comparison of Model I and Model 2 -,00 .01

Note. R'difT- difference between the R' of model I and model 2; ~_-.t value for comparison of model
I and 2. CES-D =Center for Epidemiological Studies - Depression Scale; VT ~ Vitality subscale; LSNS ~

Lubben Social Network Scale.
± denotes biased regression coefficient estimates due to small size.
*p < ,05, **p < ,01, *** P <.001
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Table 43. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Role-Emotional Functioning Subscale Scores and Each

Moderating Variable among the Native Hawaiian Sample

Variable SE~ R' F R2
diff F comp

Modell (full model) .24 8.30***

RE subscale scores -4.05 .88
HbAIc values -.74 1.54
RE*HbAlc 3.36 2.92

Model 2 (restricted model) .22 11.74***

RE subscale scores -4.20 .87
HbAlc values -.47 1.52

Comparison ofModel I and Model 2 -.02 1.32

Model I (full model) .23 8.04***

RE subscale scores -4.44 .91
Age -.32 127
RE*Age 2.17 2.39

Model 2 (restricted model) .22 11.67***

RE subscale scores -4.22 .88
Age -.08 1.24

Comparison of Model I and Model 2 -.01 .83

Modell (full model) .22 7.71***

RE subscale scores -4.20 .88
Sex -.12 .58
RE*Sex -.12 .88

Model 2 (restricted model) .22 11.70**'

RE subscale scores -4.20 .88
Sex -.12 .58

Comparison ofModel I and Model 2 -.00 .02
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Table 43. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Role-Emotional Functioning Subscale Score

and Each Moderating Variable among the Native Hawaiian Sample

Variable SE~ R' F R2
diff Fcomp

Model I (full model) .24 4.91***

RE subscaJe scores -3.78 1.14
Never married -1.26 1.47
Currently married .05 .82
RE*Never married .74 1.97
RE*Currently married -.51 1.32

Model 2 (restricted model) .24 8.32***

RE subscale scores -4.08 .88
Never married -1.31 1.09
Currently married -.01 .80

Comparison of Model I and Model 2 -.00 .09

Model I (full model) .23 8.02***

RE subscale scores -4.27 .88

Education level .27 1.25

RE*Education level -1.59 1.89

Model 2 (restricted model) .22 11.71***

GH subscale scores -4.22 .87

Education level .33 1.24

Comparison of Model I and Model 2 -.01 .70

Modell (full model) .25 9.07***

RE subscale scores -4.45 .90
LSNS scores 1.84 1.85
RE*LSNS scores 3.14 1.76

Model 2 (restricted model) .22 II. 70***

RE subscale scores -4.17 .90
LSNS scores .33 1.67

Comparison of Model I and Model 2 -.03 3.18

Note. R'd;tr- difference between the R' of model I and model 2; 1:=_- I: value for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; RE ~ Role-Emotional
Functioning subscale; LSNS ~ Lubben Social Network Scale.
*p"; .05, **p < .01, *** P <.001
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Table 44. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Role-Emotional Functioning Subscale Scores and Each

Moderating Variable among the Filipino Sample

Variable SEB R' F R
2

diff F comp

Modell (full model) .44 6.94"

RE suhscale scores ·5.93 1.50
HbAIc values .65 2.34
RE*HbAlc -3.28 3.40

Model 2 (restricted model) .42 9.97**'

RE subscale scores -6.23 1.46
HbAle .54 2.34

Comparison ofModel I and Model -.01 .90
2

Modell (full model) .44 6.83"

RE subscale scores -5.94 1.52
Age .41 2.72
RE'Age -2.75 3.19

Model 2 (restricted model) .42 9.96***

RE subscale scores -6.28 1.46
Age .54 2.70

Comparison of Model I and Model -.02 .74
2

Modell (full model) .57 11.58***

RE subseale scores -6.22 1.25
Sex .13 1.01
RE*Sex 3.76 1.25

Model 2 (restricted model)

RE subscale scores ·6.34 1.43 .42 9.93***
Sex .11 1.48

Comparison of Model I and Model -.15 8.99**
2
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Table 44. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect of the Role-Emotional Functioning Subscale Scores

and Each Moderating Variable among the Filipino Sample

Variable SE~ R2
F R2

diff Fcomp

Modell (full model) ± .58 8.53**'

RE subscale scores -3.10 1.72
Never married -6.23 2.90
Current]y married 1.84 1.83
RE*Never married 6.07 2.73
RE'Currently married 0 0

Model 2 (restricted model) .49 8.45***

RE subscale scores -5.52 1.43

Never married -4.46 2.99

Currently married .29 1.81

Comparison of Model I and Model 2 -.09 4.94*

Modell (full model) .60 12.52**'

RE subscale scores -6.58 1.25

Education level -.52 1.77

RE*Education level 5.21 1.77

Model 2 (restricted model) .46 11.44***

RE subscale scores -6.62 1.41

Education level -2.59 1.83

Comparison ofModell and Model 2 -.14 8.27"

Modell (full model) .54 10.09***

RE subscale scores -6.46 1.33
LSNSscores 2.77 1.71
RE*LSNS scores 4.18 1.90

Model 2 (restricted model) .45 11.12*"

RE subscale scores -6.09 1.41

LSNS scores 2.12 1.80

Comparison of Model 1 and Model 2 -.09 4.86*

Note. R2
dilr difference between the R2 of model 1 and model 2;~- Evalue for comparison of model

I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; RE ~ Role-Emotional
Functioning subscale; LSNS ~ Lubben Social Network Scale.
± denotes biased regression coefficient estimates due to small size.
*p,; .05, **p < .01, '** P <.001
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Table 45. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect of the Role-Emotional Subscale Scores and Each Moderating

Variable among the Japanese Sample

Variable SEp R' F R2
dilT Fcomp

Modell (full model) .02 .22

RE subscale scores -.76 1.79
HbA Ic values 1.38 2.63
RE*HbAlc -1.16 3.01

Model 2 (restricted model) .02 .26

RE subscale scores -.70 1.75
HbA Ie values 1.60 2.54

Comparison of Modell and Model 2 .00 .02

Modell (full model) .01 .10

RE suhscale scores -2.31 4.37
Age -,96 3.43
RE*Age 3.84 9.00

Model 2 (restricted model)

RE subscale scores -,63 1.88 .00 .07
Age .02 2.53

Comparison of Model I and Model 2 -.01 .18

Model I (full model) ,23 2.99*

RE subseale scores -4.20 .88
Sex -,12 .58
RE*Sex -.12 .88

Model 2 (restricted model) .01 .08

RE subscale scores -.56 1.82
Sex ,22 1.29

Comparison ofModel I and Model 2 -.22 8.78'*
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Table 45. (Continued) Summary of Hierarchical Regression Analysis ofCES-D Scores

Predicted by the Interaction Effect ofthe Role-Emotional Functioning Subscale Scores

and Each Moderating Variable among the Japanese Sample

Variable SE~ R' F R2
diff Fcomp

Modell (fun model) ± .21 1.97

RE subscale scores 1.24 1.82
Never married -3.90 2.66
Currently married -.60 1.85
RE*Never married 8.74 4.16
RE*Currently married 0 0

Model 2 (restricted model) .09 1.04

RE subscale scores -.44 1.73
Never married -2.Q9 2.65
Currently married -1.90 1.84

Comparison of Model I and Model 2 -.12 4.41*

Modell (full model) .06 .71

RE subscale scores .77 2.00
Education level -1.41 2.15
RE*Edueation level 4.51 3.41

Model 2 (restricted model) .01 .19

RE subscale scores -.44 1.80
Education level -1.08 2.16

Comparison of Model I and Model 2 -.05 1.75

Modell (full model) .01 .14

RE subseale scores -.81 1.86
LSNS scores .89 3.12
RE*LSNS scores 1.53 2.92

Model 2 (restricted model) .00 .07

RE subscale scores -.61 1.80
LSNS scores .19 2.79

Comparison of Model I and Model 2 -.01 .27

Note. R'diff- difference between the R' of model I and model 2; Ero--.!!1l!-- r: value for comparison of model
I and 2. CES-D ~ Center for Epidemiological Studies - Depression Scale; RE ~ Role-Emotional
Functioning subscale; LSNS ~ Lubben Social Network Scale.
± denotes biased regression coefficient estimates due to small size.
*p" .05, **p < .01, *** p <.001
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Table 46. Summary of Hierarchical Regression Analysis ofCES-D Scores Predicted by

the Interaction Effect ofthe Role-Emotional Functioning Subscale Scores and Each

Moderating Variable among the Mixed-Ethnic Ancestry Sample

Variable SE~ R' F R2
diff Fcomp

Model I (full model) .19 2.09

RE subscale scores -4.61 1.91
HbA Ic values 1.07 2.54
RE*HbAlc -.64 4.87

Model 2 (restricted model) .19 3.25*

RE subscale scores -4.63 1.87
HbAlc values 1.06 2.50

Comparison of Model I and Model 2 .00 .02

Model I (full model) .26 2,98*

RE subscale scores -5.96 2.18
Age -1.37 2.72
BP*Age -9,97 6.98

Model 2 (restricted model) .20 3.32*

RE subscale scores -4,41 1.93
Age -l.51 2.77

Comparison of Model I and Model 2 -.06 2,04

Model I (full model) .25 2.84

RE subscale scores -3.57 1.92
Sex -.31 1.17
BP*Sex 5.68 1.92

Model 2 (restricted model) .21 3,48*

RE subscale scores -4.79 1.86
Sex .89 1.19

Comparison of Model I and Model 2 -.04 1,45
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Table 46. (Continued) Sunnnary of Hierarchical Regression Analysis of CES-D Scores

Predicted by the Interaction Effect of the Role-Emotional Functioning Subscale Scores

and Each Moderating Variable among the Mixed-Ethnic Ancestry Sample

Variable SEp R' F R2
diff Fcomp

Model I (full model) ± .20 2.22

RE subscale scores -4.96 1.98
Never married 1.25 4.55
Currently married -1.54 2.54
RE"Never married 0 0
RE"Currently married 0 0

Model 2 (restricted model) .20 2.22

GH subscale Scores -4.96 1.98
Never married 1.26 4.55
Currently married -1.54 2.54

Comparison of Model I and Model 2 .00

Modell (full model) .19 2.11

RE subscale scores -4.94 2.05
Education level .31 1.84
RE*Education level 1.20 2.50

Model 2 (restricted model) .18 3.14

RE subscale SCores -4.64 1.93

Education level .19 1.80

Comparison ofModel I and Model 2 -.01 .23

Model I (full model) .28 3.44"

RE subscale SCores -5.60 1.88
LSNS scores 2.93 1.98
RE*LSNS scores -5.23 3.78

Model 2 (restricted model) .23 4.06"

RE subscale SCores -4.81 1.83
LSNS scores 2.43 1.98

Comparison of Modell and Model 2 -.05 1.92

Note. R'd;tT- difference between tbe R' of model I and model 2; E=_- Evalue for comparison of model
I and 2. CES-D = Center for Epidemiological Studies - Depression Scale; RE = Role-Emotional
Functioning subscale; LSNS ~ Lubben Social Network Scale.
± denotes biased regression coefficient estimates due to small size.
"p'; .05, **p < .01, *"" p <.001
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CHAPTER 4
DISCUSSION

The goals of this study were I) to examine the proportion ofvariance in depressive

symptoms accounted for by eight aspects of health-related quality of life in people with

type 2 diabetes; 2) to examine the proportion of variance in depressive symptoms

accounted for by the interaction between ethnicity and eight aspects ofhealth-related

quality oflife in people with type 2 diabetes; and 3) to examine the moderating effects of

glycemic control, social support, and socio-demographic variables in the relationship

between depressive symptoms and aspects ofhealth-related quality oflife that

demonstrated significant ethnic differences. The eight aspects of health-related quality of

life examined were I) physical functioning, 2) role-physical functioning, 3) bodily pain, 4)

general health perspective, 5) vitality, 6) social functioning, 7) role-emotional functioning,

and 8) health transition. The ethnic groups of interest were Native Hawaiians, Filipinos,

Japanese, and people of mixed-ethnic ancestry. The methodological advantages of this

study were the examination of a community-based population that included people of

unique Asian and Pacific ancestries with confirmed type 2 diabetes.

Relationship between Depressive Symptoms and Health-Related Quality of Life

The first goal of this study was to examine the relationship between depressive

symptoms and eight aspects of health-related quality oflife in persons with type 2 diabetes,

controlling for glycemic control, social support, and socio-demographic factors. The

results indicated that seven ofthe eight health-related quality oflife constructs - Physical

Functioning, Role-Physical Functioning, Bodily Pain, General Health, Vitality, Social

Functioning, and Role-Emotional Functioning - measured by the SF-36 subscales were
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significantly associated with CES-D-measured depressive symptoms. However, the Social

Functioning and Role-Emotional Functioning subscales had the greatest magnitude of

effect on CES-D scores. The Health Transition subscale of the SF-36 was not significantly

associated with depressive symptoms above that of ethnicity, HbAlc values, age, sex,

marital status, education level, and LSNS-measured social support. Lustman et aI's. (1999)

study also found a significant relationship between depression and the seven SF-36

subscales found significant in this study, after controlling for diabetes severity. Other

studies have also reported similar findings concerning the relationship between depressive

symptoms and health-related quality oflife indices after controlling for socio-demographic

and diabetes-specific (e.g., glycemic control) correlates ofdepressive symptoms (e.g.,

Ciechanowski et aI., 2000; Hlinninen et ai, 1999).

To sununarize these results, participants with poorer physical, social, role-physical

and role-emotional functioning, more bodily pain, poorer general health perspective, and

less energy reported significantly more depressive symptoms in the combined sample. The

relationship between depressive symptoms and these seven aspects ofhealth-related quality

of life remained significant after controlling for the effects of ethnicity, glycemic control,

age, sex, marital status, education level, and social support. These findings are consistent

with the idea that physical functioning, role-physical functioning, bodily pain, general

health perspective, vitality, social functioning, and role-emotional functioning are

important health-related quality oflife constructs in better understanding depressive

symptoms in people with type 2 diabetes.
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Ethnic Differences in the Relationship between Depressive Symptoms and Health-Related

Quality ofLife

The second goal of this study was to examine ethnic differences in the relationship

between depressive symptoms and eight ofhealth-related quality oflife in persons with

type 2 diabetes, controlling for glycemic control, social support, and socio-demographic

factors. The results indicated that the relationship between CES-D-measured depressive

symptoms and the SF-36 subscales ofPhysical Functioning, Bodily Pain, General Health,

Vitality, and Role-Emotional Functioning were significantly different across ethnic groups.

The relationship between depressive symptoms and the SF-36 subscales ofRole-Physical

Functioning, Social Functioning, and Health Transition were not significantly different

across ethnic groups.

Compared to the Japanese participants, participants ofFilipino, Native Hawaiian,

and mixed-ethnic ancestries with type 2 diabetes who reported more depressive symptoms

also reported significantly poorer physical functioning, poorer perception of general health

and its progression, more severe and extremely limiting bodily pains, less energy, and more

emotional problems affecting their work and other daily activities. The Filipino

participants reported a significantly stronger relationship between depressive symptoms

and bodily pain, general health perception, and energy level compared to the Native

Hawaiian and mixed-ethnic ancestry participants. In contrast to the other three ethnic

groups, depressive symptoms were not significantly related to the eight aspects ofhealth

related quality oflife among the Japanese participants. The findings of this study are

consistent with the notion of ethnic differences in the relationship between depressive

symptoms and aspects ofhealth-related quality oflife in people with type 2 diabetes.
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Given that this was the only study to examine the relationship between depressive

symptoms and indices of health-related quality oflife in people ofNative Hawaiian,

Filipino, and Japanese ethnic ancestries with type 2 diabetes, it is difficult to compare the

findings of this study with that of other studies. As reviewed earlier, Jackson-Triche et al.

(2000) examined ethnic differences in the relationship between depression and health

related quality of life among an aggregated sample ofpeople with various chronic medical

conditions. Their study reported significant ethnic differences between depression and the

SF-36 subscales ofPhysical Functioning, General Health, Vitality, Role-Emotional

Functioning, and Role-Physical Functioning after controlling for socio-demographic

factors. The Asian-American participants with depression in their study, which consisted

of different distinct Asian ethnic groups, reported better physical functioning, more energy

and less fatigue, and better perception of general health compared to the African-American

and non-Hispanic white participants with depression. Because no mention was made in

their study concerning the specific ethnic composition of their Asian-American sample,

which could have included Filipino- and Japanese-Americans, limited comparisons can be

made to the findings of the present study.

Moderators in the Relationship between Depressive Symptoms and Health-Related

Quality of Life across Ethnic Groups

The third goal of this study was to examine the moderating effects of glycemic

control, age, sex, marital status, education level, and social support on the relationship

between depressive symptoms and aspects of health-related quality of life in persons with

type 2 diabetes. The findings of this study indicated that glycemic control, marital status,

education level, and social support had differential effects across ethnic groups and
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across aspects ofhealth-related quality oflife.

First, higher HbAlc values were strongly associated with more depressive

symptoms and poorer energy level (Vitality subscale) compared to lower HbAlc values

among the Filipino participants. Higher HbAlc values were strongly associated with

more depressive symptoms and poorer physical functioning compared to lower HbAlc

values among participants ofmixed-ethnic ancestry.

Second, female sex was strongly associated with more depressive symptoms and

poorer physical functioning compared to the male sex among the Filipino participants. In

contrast, male sex was strongly associated with more depressive symptoms and poorer

physical functioning compared to the female sex among the mixed-ethnic ancestry

participants. Female sex was also significantly associated with more depressive

symptoms and poorer role-emotional functioning and general health perspective

compared to the male sex among the Filipino participants. Among the Japanese

participants, female sex was strongly associated with more depressive symptoms and

poorer role-emotional functioning and more bodily pain compared to the male sex.

Third, a disrupted marital status was strongly associated with more depressive

symptoms and poorer role-emotional functioning compared to the never married and

currently married marital statuses among the Japanese participants. In contrast, the never

married marital status was strongly associated with more depressive symptoms and more

bodily pain and poorer role-emotional functioning compared to the currently married and

disrupted marital statuses among the Filipino participants. However, limited inferences

can be made about the moderating effects of marital status because of the

disproportionate number ofmarried participants compared to never married participants
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and participants with a disrupted marital status.

Fourth, among Native Hawaiian participants, those with some college and a

college degree reported significantly more depressive symptoms in relation to more

bodily pain compared to those with a high school degree and less than a high school

education. Among the Filipino participants, those with less than a high school education

reported significantly more depressive symptoms in relation to poorer physical and role

emotional functioning compared to those with at least a high school degree.

Finally, higher social support levels were strongly associated with more

depressive symptoms and poorer role-emotional functioning compared to lower social

support levels in the Filipino sample. However, the social support measure used in this

study (LSNS) did not have an adequate internal reliability for the Filipino sample, which

limits the inferences that can be drawn from this finding.

To date, no other study has examined the moderating effects ofHbAlc values,

social support, and socio-demographic factors on the relationship between depressive

symptoms and health-related quality oflife across specific ethnic groups. However,

Kaholokula et al. (2003) examined the moderating effects ofthese variables among a multi

ethnic community-based sample. They also found the relationship between CES-D

measured depressive symptoms and SF-36-measured health-related quality oflife differed

by HbAlc values, sex, marital status, education level, and social support level. In their

study, participants who were female; had a disrupted marital status; were non-high school

graduates; had lower levels of social support; and had higher HbAIc values reported more

depressive symptoms and poorer health-related quality oflife. This study also found the

same moderating effects for sex and HbAlc values, with the exception of sex in the mixed-
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etlmic ancestry sample. However, the moderating effects ofmarital status, education, and

social support differed among the Native Hawaiian and Filipino sample in this study and

across SF-36 subscales.

Possible Cultural Explanations for the Etlmic Differences

It was beyond the scope ofthis study to examine specific reasons (e.g., health

beliefs and health behaviors) for any observed differences between etlmic groups

concerning the relationship between depressive symptoms and aspects ofhealth-related

quality oflife. However, etlmicity is assumed to be a marker of factors such as customs,

beliefs, and practices that influence health behaviors and their relationship to psychological

well-being (USDHHS, 2001). Possible cultural explanations for the observed ethnic

differences in this study are explored in this section. It is important to note that the

explanations to follow are highly speculative and are based primarily on assumptions about

the different etlmic groups in the State of Hawai'i. Cultural explanations are explored to

provide direction or suggestions for future research on etlmic differences in the relationship

between depressive symptoms and health-related quality oflife. Because the Filipino and

Japanese participants were most different in this study, some potential cultural explanations

are briefly discussed for these two ethnic groups.

The Filipino participants in this study consisted of first and second generation

Filipino immigrants to Hawai'i who, for the most part, spoke both Filipino and English and

maintained a strong traditional Filipino cultural identity (Tagalog, nakano, or Visayan).

The strong relationship observed in this study between CES-D scores and that of the SF-36

subscale scores ofBodily Pain, General Heath, and Vitality among the Filipino participants

may be related to Filipino cultural health beliefs and expressions ofdistress. Ponce (1980)
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commented that "Filipinos [in Hawai'i] may have difficulty recognizing and

acknowledging emotional factors as a basis ofproblems" (pp. 180). He goes on to suggest

that Filipinos express emotional distress primarily through physical complaints and that,

especially among Filipino males, "acknowledgement of emotional problems is a sign of

weakness" (pp. 180). Studies support this notion that Filipinos often express psychological

distress primarily through somatic complaints (Lin, Carter, & Kleinman, 1985).

The stronger association ofdepressive symptoms with bodily pain, energy level, and

general health perspective among the Filipino participants in this study is consistent with

the notion that Filipinos could express psychological distress primarily through physical

complaints.

Furthermore, Ponce's suggestion that emotional problems are "a sign of weakness

(pp. 180)" among Filipino males could explain the significant sex differences observed in

this study. The association ofdepressive symptoms with physical functioning, general

health perspective, and role-emotional functioning were stronger among Filipino females

compared to Filipino males. The instructions for the items of these SF-36 subscales

specifically asked participants to report "limitations," "weaknesses," and "emotional

problems" affecting physical and role functioning, which could have influenced the

responses of Filipino males more so than Filipino females in this study.

The Social Functioning subscale of the SF-36 and the LSNS were found to have

poor internal reliability for the Filipino sample in this study as assessed by Cronbach's

alpha. Both measures assessed participants' social network and interactions. A possible

explanation for the lack of internal reliability in the Social Functioning subscale and the

LSNS among the Filipino participants could be related to their notion of social support and
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social functioning. Ponce (1980) wrote, "Filipinos feel they are better able to function

normally when they have developed extensive alliance systems which involve regular and

predictable exchange of goods and services among many households" (pp. 177) for

economic success. He suggested that Filipinos' notion of social support and functioning is

directly tied to their interdependence on financial and other economic resources (e.g.,

goods and services) within and between households in the Filipino community. However,

items on the SF-36 Social Functioning subscale focused on the extent to which health

problems interfered with social activities and items on the LSNS focused on people who

the participant could talk to for advise and emotional support. These types of social

support (e.g., confidant and emotional social reinforcement) may not have been as

important among the Filipino participants in this study compared to other types of social

support (e.g., exchange of goods and reliance on economic assistance). More studies are

needed to elucidate the types of social support that are important in moderating the

relationship between depression and health-related quality oflife in Filipinos with type 2

diabetes.

The Japanese participants in this study consisted mostly of second (Nisei) and

third generation (Sansei) immigrants to Hawai'i. Therefore, a majority of the Japanese

participants in this study were born and raised in Hawai'i. A possible explanation for the

lack of a statistical association between CES-D scores and SF-36 subscale scores among

the Japanese participants may be related to a notable health beliefwithin the older

Japanese community in Hawai'i. Rogers and Izutsu (1980) has commented that "Many

diseases ... were regarded as shameful and treated as dark secrets within the [Japanese]

family" (pp. 95). In particular, they state that there is a "stigma on mental illness in the
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Japanese community" (pp. 95) ofHawai'i. Ifthis was a salient health beliefwith the

Japanese participants in this study, it could have affected their response to items on the

CES-D and SF-36 subscales in which they were more likely to underreport symptoms of

depression and problems with health-related quality ofJife.

This study observed that the Japanese sample had the lowest CES-D mean score

compared to the CES-D mean scores of the other three ethnic groups, but the differences

were not significant. The mean scores ofthe SF-36 subscales also did not differ

significantly between ethnic groups. In particular, there was no difference on Role

Emotional subscale mean scores between the Japanese participants and the participants

from the other three ethnic groups. The instructions for the items that comprise the Role

Emotional subscale asked the participants, "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

emotional problems (such as feeling depressed or anxious)7" This instruction makes it

very clear that it is asking about mental health concerns, even more so than the

instructions for the CES-D. To further examine the possibility ofunderreporting on

mental health measures among the Japanese participants, a one-way ANOVA was done

to examine the association between ethnicity and the Mental Health subscale ofthe SF

36, which was excluded from analysis in the present study because of high item overlap

with the CES-D. However, there was no significant difference on Mental Health

subscale mean scores between ethnic groups. Given no differences in mean scores on

both the Role-Emotional and Mental Health subscales between ethnic groups, it is

unlikely that the Japanese participants in this study were underreporting on measures

relating to mental health.
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hnplications

The findings ofthis study have several important implications for research,

assessment, and treatment ofpeople with type 2 diabetes and co-morbid depression. First,

this study demonstrated the need for more research on underrepresented ethnic groups in

the U.S. concerning the role of socio-cultural and psychological factors in the relationship

between depressive symptoms and type 2 diabetes. The between-ethnic group differences

observed in this study concerning the relationship between depressive symptoms and

health-related quality oflife supports the notion that socio-cultural factors (e.g., health

beliefs and expectations of social network) could play an important role in this relationship.

Furthermore, the differences found between the Filipino and Japanese participants highlight

the need for more specific ethnic classification in health behavior research.

Second, the finding of this study can help clinicians in better assessing factors

associated with depressive symptoms in people with type 2 diabetes. Such assessments

often involve the identification and specification ofimportant modifiable factors that are

believed to either cause or maintain depressive symptoms. The findings of this study

suggest that multiple health-related constructs (e.g., perceived health status and physical

and role-emotional functioning) are related to depressive symptoms in people with type 2

diabetes, and that the relative influence of these factors differ by ethnicity, socio

demographic factors, and diabetes severity.

Finally, the findings of this study support therapeutic approaches that focus on

specific aspects of health-related quality oflife that influence depressive symptoms in

people with type 2 diabetes. The therapeutic approaches that could be most beneficial are

those that focus on the clients' perceived burden and limitations ofdiabetes on his or her
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physical, social, and role functioning, and the moderating roles of socio-cultural factors

(e.g., modes of expressing distress).

Methodological Considerations

Several methodological issues may affect the inferences that can be drawn from this

study. First, this study examined only some aspects ofhealth-related quality oflife found

to be associated with depressive symptoms in people with chronic illnesses. Although the

eight aspects of health-related quality oflife examined in this study are common, other

aspects ofhealth-related quality oflife (e.g., environmental conditions, intimacy and sexual

functioning) could also account for the relationship between depressive symptoms and type

2 diabetes across ethnic groups.

Second, this study used only one measure for each construct of interest. The use of

multiple measures (e.g., other self-report measurement strategies) to assess each construct

would have reduced the likelihood of measurement error (an aspect of the measure that was

not measuring the construct of interest) from occurring in this study and, thereby,

increasing confidence in the results (see Haynes & O'Brian, 1999). However, the

feasibility ofusing multiple measures of the same construct in large community-based

studies is questionable, especially when multiple constructs are involved.

Third, this study used a cross-sectional design to examine nomothetic data for the

relationship between depressive symptoms and aspects ofhealth-related quality oflife.

The use ofa cross-sectional design does not allow for the examination of causal relations.

Therefore, this study could only examine the relative strengths of correlations between

variables of interest. In addition, the nomothetic data of this study were based on group

averages. Important individual differences (e.g., responses to environmental stressors,
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social reinforcements, and coping styles) that could have influenced the relationship

between depressive symptoms and aspects of health-related quality of life were not

considered.

Fourth, the magnitude of effects on CES-D scores were small (less than 10%

increase in variance accounted for) in this study for the significant SF-36 subscales in the

combined sample, with the exception of the Social Functioning and Role-Emotional

Functioning subscales. The magnitude of effects on CES-D scores was even smaller (~ 5%

increase in variance accounted for) for the interaction effects of ethnicity and the significant

SF-36 subscales. Although statistically significant, the small magnitude of effects observed

in this study would suggest that other factors not examined could better account for the

presence of depressive symptoms in this study's sample ofpeople with type 2 diabetes.

In conclusion, more research is needed to either confirm or disconfirm the findings

of this study among a larger sample ofpeople with type 2 diabetes from the Native

Hawaiian, Filipino, and Japanese ethnic groups. The use of a longitudinal design can help

to identify the causal relationships between depressive symptoms and aspects ofhealth

related quality oflife across ethnic groups, which would have important clinical

implications. The use of valid multiple measures of a single construct can serve to reduce

measurement error in a study and, thereby, increase confidence in a study's findings.

Future research should explore other aspects ofhealth-related quality oflife that are

important in better understating the relationship between depressive symptoms and type 2

diabetes. In addition, explanations for why there are ethnic differences across health

related quality oflife indices needs to be further explored.
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APPENDIX A
QUESTIONNAIRES

NATIVE HAWAIIAN HEALTH ID#I I 1- - 0 1
RESEARCH

KOHALA HEALTH RESEARCH Exam Date(mm/dd/yr) - -
PERSONAL HISTORY IInter # QC#

A. DEMOGRAPHIC INFORMATION
Instructions: Com lete the followin in the blocks with the letters or each name.

I] What is your full name? (Last, Middle, First)

Last:

Middle: I I
~~~~~~~~~

First: I I
L.-l-l-.L-.L-.L-.J........J.......-'---'----'--...L-...L-J-J--'--'--'-----'

2] What is your current mailing address?

et or P/O Box I
I

I Town I

a. Stre

b. City

c. State I Zip Code CD DIID
3] What is your residential address (optional)

b] City/Town

c] State I Zip code
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4] What is your home or evening telephone number?

5] What is your work or day time telephone number?

6] Gender: 1 ~ Male 2 ~ Female

7] What is your marital status

I ~ Never Married
2 ~ Current!y Married

8] What is your date of birth?

3 ~ Separated
4~Widowed

5 ~ Divorced

9] Since we know that years of education may be associated with health and that completing education
may be more difficult for persons living in rural areas, we need to ask about the years of education
you have completed.

How many years ofeducation have you campleted? (Fill-in number of years in the rn
box)
Examples: 0-12 ~ Years of schooling completed from K - 12.

]3-17 ~ Years of college, technical, and/or trade school training
18-20 ~ Years of graduate or professional education

What was the highest degree obtained? (Circle only the highest)
I ~ High school diploma/GED 5 ~ Masters OJ
2 ~ Associates, technical, or vocational degree 6 ~ Doctorate or professional
3 ~ Bachelors Degree (i.e., Ph.D., MD, JD)

7 ~ No diploma/GED

n order to make sense Oftl,e medical data, we need additional background information too. This will
help as to better understand what things are related to health conditions that people have.

to] Ih your working life, what would you say best describes the type of work you did for most of the time.

1 ~Administrative, managerial, executive
2 ~Administrative support
3 ~Farming, fishing, forestry,
4 ~Equipment cleaner, handler, helper
5 ~Household

6 ~Machine operator, laborer
7 ~Professional specialty
8 ~Sales

9 ~Technician

10 ~Transportation

11 ~Other:

11] What is your annual household income? (Include aU persons who occupy a housing unit.)

1 ~<$15,000

2 ~ $15,000 - $24,999
3 ~ $25,000 to $34,999

4 ~ $35,000 to $49,999
5 ~ $50,000 to $74,999
6 ~> $74,999
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12] Since we are investigating heart disease and diabetes in a multi ethnic population, we need to ask
you about your various ethnic blood quantum(s). Can you tell us all the ethnic groups you belong
to, starting with the group that makes up the largest proportion ofyour ethnic background.

(Indicate ethnic group and approximate percentage.) List all the ethnic groups that apply [EG] Total
should add up to 100%..

Ethnic Group(s) NO YES 0/0 Fraction ~ Percentage Codes:

I] African American 0 1 Use the following coding

2] Alaska Native 0 1 system for % Fraction:

3] Caucasian 0 1 [1 J 1-24%

4] Chinese 0 1 [2] 25 - 49%
[3] 50 -74%

5] Filipino 0 1 (41 75 - 99%

6] Hawaiian 0 I [5) 100%
[9) Unknown

7] Hispanic 0 1

8] Japanese 0 1

9] Korean 0 1

10] Native American 0 1

11] Portugese 0 1

12] Samoan 0 1

13] Other 0 1

14] Other 0 1

13] Circle all the ethnic groups you identifY with? (Circle all that apply)
African American ~ 1 Japanese =8
Alaska Native = 2 Korean ~ 9
Caucasian ~ 3 Native American ~ 10
Chinese ~ 4 Portugese =11
Filipino '" 5 Samoan ~ 12
Hawaiian = 6 Other ~ 13
Hispanic = 7 Other ~ 14

14] Which ethnic group do you strongly Identify with? Please choose one. (Circle one answer only)
African American ~ 1 Japanese ~ 8
Alaska Native ~ 2 Korean ~ 9
Caucasian ~ 3 Native American ~1O

Chinese ~ 4 Portugese ~11

Filipino ~ 5 Samoan ~ 12
Hawaiian ~ 6 Other ~13

Hispanic ~7 Other ~14
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IS] What impact does your cultural ideflfity have on your lifestyle?

1. Very positive effect on my life which helps me greatly to work through problems.
2. Somewbat positive effect on my life which helps me to work through problems.
3. Neutral effect, one way or the other.
4. Somewbat negative, adding confusion to how I work throngh problems.
5. Very negative, making it difficult to adjust to society and adds confusion to how I work

through problems.

16] What impact does the dominant Western culture have on your lifestyle?

I. Very positive effect ou my life which belps me greatly to work through problems.
2. Somewbat positive effect on my life which helps me to work through problems.
3. Neutral effect, oue way or the other.
4. Somewbat negative, adding confusion to how I work through problems.
5. Very negative, making it difficult to adjust to society and adds confusion to how I work

through problems.

17J How knowledgeable are you ofthe cultural group you most identifYwith?

1. Very knowledgeable ahd I make the extra effort to learn more,
2. Somewhat knowledgeable and on occasions, I make and effort to learn more.
3. Knowledgeable but I don't go out of my way to learn more.
4. Not knowledgeable and know very little.
5. Notknowledgeable at all and I avoid learning as much as possible.

18] How knowledgeable are you oJthe Western culture?

I. Very knowledgeable and I make the extra effort to learn more.
2. Somewhat knowledgeable and on occasions, I make and effort to learn more.
3. Knowledgeable but I don't go out of my way to learn more.
4. Not knowledgeable and know very little.
5. Not knowledgeable at all and I avoid learning as much as possible.

19] How irwolved are you with the cultural group you most identifY with?

I. Very involved and I make an extra effort to learn more.
2. Somewhat involved and I make an extra effon to learn more.
3. Involved but I don't go out of my way to leam more.
4. Not involved and know very little about it.
5. Disinterested and I avoid learning about it as much as possible.

20] How involved are you with Western culture?

1. Very involved and I make an extra effort to learn more.
2. Somewhat involved and I Illilke an extra effort to learn more.
3. Involved but I don't go out of my way to learn more.
4. Not involved and know very little about it.
5. Disinterested and I avoid learning about it as much as possible.
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21] How do you/eel toward the cultural group you most identifY with?

1. Very positive, feel extremely proud to be a part ofthis culture.
2. Somewhat positive, feel happy to be a part ofthis culture.
3. Neutral effect, one way or the other.
4. Somewhat negative, feel slight shame aod embarrassment to be a part of this culture.
5. Very negative, this culture upsets aod aogers me. I feel extreme shame to be a part of this

culture.

22] How do you/eel toward the Western culture?

1. Very positive, feel extremely proud to be a part of this culture.
2. Somewhat positive, feel happy to be a part of this culture.
3. Neutral effect, one way or the other.
4. Somewhat negative, feel slight shame artd embarrassment to be a part ofthis culture.
5. Very negative, this culture upsets aod angers me. I feel extreme shame to be a part of this

culture.
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SF-36 Health Survey

INSTRUCTIONS: This survey asks for your views about your health. This information will help keep
track of how you feel and how well you are able to do your usual activities. Answer each question by
marking the answer as indicated. If you are unsure about how to answer a question, please give the best
answer you can.

I) In ~eneral, would vou sav "our health is :

Excellent Very good Good Fair Poor

I 2 3 4 5

2) Comnared to one vear aeo, how would vou rate vour healt

Much better now than one year ago I

Somewhat better now than one year ago 2

About the same as one year ago 3

Somewhat worse now than one year ago 4

Much worse now than one year ago 5

h in general now?

3) The following items are about activities you might do during a typical day. Does your health now
limit uou in these activities? If so, how much?

Yes, Yes, No,Not
ACTIVITIES Limited Limited Limited

ALo! A Little At All

a. Vigorous activities, such as running, lifting heavy I 2 3
objects, participating in strenuous sports

h. Moderate activities, such as moving a table,
pushing a vacuum cleaner, bowling, or playing golf I 2 3

c. Lifting or carrying groceries I 2 3

d. Climbing several flights of stairs I 2 3

e. Climbing oRe flight of stairs 1 2 3

f. Bending, kneeling, or stooping I 2 3

g. Walking more than a mile I 2 3

h. Walking several blocks 1 2 3

i. Walking one block I 2 3

j. Bathing or dressing yourself 1 2 3
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4) During the past 4 weeks, have you had any of the following problems with your work or otherregular
daily activities as a result of vour Dhvsical health?

YES NO

a. Cut down on the amount of time you spent on work or 1 2
other activities

b. Accomplished less than you would like I 2

c. Were limited in the kind of work or other activities I 2

d. Had difficulty perfol1J1ing the work or other activities 1 2
(for example, it took extra effort)

5) During the past 4 weeks, have you had any of the following problems with your work or other regular
h ious)?daily activities as a result of auy emotional problems (sue as feeling d pressed or anx

YES NO

a. Cut down on the amount of time you spent on work or I 2
other activities

b. Accomplished less than you would like I 2

c. Didn't do work or other activities as carefully as usual 1 2

6) During the past 4 weeks, to wh at extent has your physical health or emotional problems interfered
d . hwith your normal social activities with family, frien s, nel$! bors, or grOUps?

Not at All Slightly Moderately. Quite a bit Extremely

I 2 3 4 5

7) How much bodilv Dain have vou had during the ast 4 weeks?

None Very mild Mild Moderate Severe Very Severe

I 2 3 4 5 6

8) During the past 4 weeks, how much pain interfered with your normal work (including both work
outside the home and housework)?

Not at All A little bit Moderately Quite a hit Extremely

I 2 3 4 5
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9) These 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.
How much of the tim d g th ast 4 w ke unn ep ee s ~

All Most A Good Some A Little None
of the of the Bit of the of the ofthe ofthe
Time Time Time Time Time Time

a. Did you feel full of pep? I 2 3 4 5 6

b. Have you been a very nervous I 2 3 4 5 6
person?

c. Have you felt so down in the I 2 3 4 5 6
dumps that nothing could cheer
you up?

d. Have you felt calm and peaceful? I 2 3 4 5 6

e. Did you have a lot of energy? I 2 3 4 5 6

f. Have you felt downhearted and I 2 3 4 5 6
blue?

g. Did you feel worn out? I 2 3 4 5 6

h. Have you been a happy person? I 2 3 4 5 6

i. Did you feel tired? 1 2 3 4 5 6

10) During the nast 4 weeks, how much of the time has your nhvsical health or emotion problems
interfered with vour social activities (like visiting with friends, releatives, etc,)?

All of the time Most of the time Some of the time A little of the
time

None of the time

I 2 3 4 5

h fth £ IIsow orFAL E is eac 0 e 0 owing statements orvou?

Definitely Mostly Don't Mostly Definitely
True True Know False False

a. I seem to get sick a little easier than I 2 3 4 5
other people

b. I am as healthy as anybody I know I 2 3 4 5

c. I expect my health to get worse I 2 3 4 5

d. My healthi. excellent I 2 3 4 5

11) H TRUE
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NATIVE HAWAIIAN HEALTH 10#1 1 I - - 0 1
RESEARCH

Exam Date (m/d/yr)KOHALA HEALTH RESEARCH
- -

PSYCHOSOCIAL QUESTIONNAIRE Inter # QC#

SOOAL SUPPORTAND NETWORKS (LSNS)

Each of these statements mayor may not
be true about you. For each statement, Definitely Probably Un- Probably Definitely
please choose an answer that best reflects True True decided False False
your feelings: (Please give YOUR best
answer for each statement.)

I] When I feel lonely, there are several I 2 3 4 5
people I can talk to.

2] I often meet or talk with family or 1 2 3 4 5
friends.

3] If) needed help, I could easily fmd I 2 3 4 5
someone to help me with my daily
chores.

4] When I need suggestions on how to I 2 3 4 5
deal with a personal problem, I
know someone I can turn to.

5] There is at least one person I know 1 2 3 4 5
whose advise I really trust.

6] If) had to go out oftown for a few I 2 3 4 5
weeks. It would be possible to find
someone who would look after my
house or apartment (care for plants,
pets, garden, etc,)

165



GENERAL WELL-BEING (CES-D)

Circle the number ofeach statemeut which best describes how often you felt or behaved this way
DURING THE PAST WEEK.

Occasionally
Rarely or Some ora or a moderate

none ofthe little ofthe amount ofthe Most or all
Questions time (Less time time of the time

than I day) (1·2 days) (3·4 days) (5·7 days)

I] I was bothered by things that don't 0 I 2 3
usually bother me.

2] I did not feel like eating; my appetite 0 I 2 3
was poor.

3] I felt that I could not shake off the blues 0 I 2 3
even with help from my family or friends.

4] I felt that I was just as good as other 0 I 2 3
people.

5 I had trouble keeping my mind on 0 I 2 3
what I was doing.

6J I felt depressed. 0 I 2 3

7] I felt that everything I did was an effort. 0 I 2 3

8] I felt hopeful about the future. 0 I 2 3

9] I thought my life had been a failure. 0 I 2 3

!OJ I felt fearful. 0 I 2 3

II] My sleep was restless. 0 I 2 3

12] I was happy. 0 I 2 3

13] I talked less than usual. 0 I 2 3

14] I felt lonely. 0 I 2 3

15] People were unfriendly. 0 I 2 3

16] I enjoyed life. 0 I 2 3

17] I had crying spells. 0 I 2 3

18] I felt sad. 0 I 2 3

19] I felt that people disliked me. 0 I 2 3

20 I could not get "going." 0 1 2 3
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APPENDIXB
CLINICAL DATA FORM

Kohala Health Research
Multi-Etlmic Health Research

Clinical Data Collection Inventory

ID# -O-l

Last
Name: First MI _

Date of Clinical Exam: _ Interview (if different): _

Arrival time: Completion time: Review by:, _

1. Informed Consent Signed

2. Sitting Blood Pressure

(Average of2 & 3)

3. Weight (To nearest 1110'0 kg)

#1__----:__~nunHg

#2, ,I__~nunHg

#3__----:I__~nunHg

__----:I nunHg

____kg

____k.g

_____,kg
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4. Height (To nearest 1/10" cm)

5. Waist Circumference
(To nearest 1/10" cm)

6. Hip Circumference
(To nearest 1/10" em)

7. Sagittal Diameter
(To nearest 1/10" em)

8. Brachial & Ankle Pressures

_____cm

_____cm

_____em

_____,cm

_____,em

_____em

_____,em

_____em

_____em

em

em

em

LA mmHG

RA mmHG

RDP mmHG

RPT mmHG

LDP mmHG

LPT mmHG

LA mmHG

(note: IfRASBP is lower than LASBP by more than IOmmHG, wait 30 seconds and begin sequence
usiug LA s startiug are pressure.)

168



9.EKG

10. Fasting Blood Samples

Recorded-----_.

Transmitted------

Fasting since: _

Time Samples
Drawn:

11. 2 Hour Glucose Tolerance Testing
1. Is participant a known diabetic, currently taking medication (insulin or oral antiglycemic agents)?
2. Is the participant pregnant?
3. Is the participant a dialysis patient (hemodialysis or peritoneal dialysis)?
4. Is the participant an organ transplant recipient?
5. Is the participant's Advantage Accu Check less than 225 mg!dL?

If YES to any ofthe above, do not proceed with glucose tolerance testing.

Glucometer check:

75 grams glucose drink given at:

30 Minute Blood Samples:

2 Hour Blood Samples:

12. Urinalysis

Glucose
Ketones
SpecGrav
Blood
Protein
Nitrites
Leukocytes

13. Spirometry

____.mg!dL

____.AM

____.AM

____AM

_____Fasting

____~No~Fa~mg

____,mg!dL
____.rng/dL
____.mg!dL

mg!dL
----·mg!dL

____mg!dL
____.mg!dL

_____Completed

(Read at 30 seconds)
(Read at 30 seconds)
(Read at 45 seconds)
(Read at 60 seconds)
(Read at 60 seconds)
(Read at 60 seconds)
(Read at 120 seconds)

_____Faxed to Consultant
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APPENDIXC
CONSENT FORM AND RELEASE OF INFORMATION FORMS

MULTI-ETHNIC HEALTH RESEARCH
CONSENT FORM

I. INVESTIGATORS

Healani Chang, MPH., Activity Leader
Andrew Grandinetti, PhD., Associate Activity Leader
Multi-Ethnic Health Research (MEHR) RCMI Program,
University of Hawaii at Manoa
3675 Kilauea Avenue, Honolulu, HI 96816
Telephone: (808) 734-4711, Facsimile: (808) 734-4526

Multi-Ethnic Health Research (MEHR) is part of the Native Hawaiian Health Research (NHHR),
RCMI Program. From here on referred to as the Kohala Health Research (KHR) Study.

III. DESCRIPTION OF STUDY

I understand KHR is a study of insulin resistance and heart disease among Hawaii's ethnic groups.
Insulin resistance is a risk factor for Type 2 diabetes, heart and blood vessel disease. This study
will examine the extent that high levels ofblood cholesterol, triglycerides, glucose and insulin
have on increased rates ofType 2 diabetes and heart disease. This study will also examine the
effects of other health and lifestyle behaviors.

IV. EXPECTED LENGTH OF INVOLVEMENT IN STUDY

I will undergo an initial four hour examination including interview, physical examination and
laboratory tests. I understand that a follow-up examination 1.5 to 2 years later may be requested.

V. PURPOSE

I understand that the purpose of the KHR is to investigate the relationship of various biological,
lifestyle, and risk factors such as blood pressure, obesity, cholesterol levels, cigarette smoking,
alcohol intake, diet, physical activity, complementary medicine use, social support, ethnic identity
and quality oflife to the risk of insulin resistance, diabetes mellitus, and heart disease.

VI. PROCEDURES

I am asked to participate in this study which examines Type 2 diabetes and heart disease risk
factors. I will have an Oral Glucose Tolerance Test (OGTT) to determine whether I have diabetes.
This procedure will be done in the morning after an overnight fast (10-14 hours). In order to do
this test I will have to drink 75 grams of sugar. Blood will be collected before, at 30 minutes and
120 minutes after I have dmnk the sugar beverage. Some people get an upset stomach and may
vomit from drinking the sugary drink. The three blood samples will be taken from a vein in my
arm (venipuncture). Approximately 4 tablespoons of blood will be taken for blood sugar, insulin,
cholesterol, and triglyceride determinations.

I understand that DNA or genetic material win also be stored for future studies, with the intent of
fmding genes that cause or predispose people of my ethnic group to diabetes, heart disease, or
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other illnesses. I also understand that my voluntary participation may lead to discovering ways to
prevent chronic disease outcomes and their complications. Under no circumstances will the DNA
material be used to identify me personally.

Please check one of the following:

o I agree to participate and have my blood stored for future analysis.

o I agree to participate, but do not wish to have my blood stored for future analysis.

During or after the OGTT, an electrocardiogram (EKG) which looks at changes in the heart's
electrical activity, and a spirometry test which determines my lung function, will be performed.
The EKG will require that I lay still for about 5 minutes and have sticky leads placed on my
wrists, legs, and chest to get a recording of my heart's activity. The spirometry test requires that I
take deep breaths and blow into a mouth piece attached to an inflatable device which measures my
lung volume and blowing capacity. The three procedures, and an interview including several
questionnaires along with physical measurements such as weight, height, etc. will take
approximately 4 hours.

Past medical records will be assessed in order to confirm diagnoses and medications reported
during the medical interview. Future medical records will be assessed as part of our health
surveillance in order to detect newly detected disease that may be related to physical and
behavioral risk factors assessed during our clinic examination.

VII. RISKS

I understand that pain or discomfort may be felt with venipuncture which is a temporary side
effect. Excessive bleeding or infection of venipuncture may occur, and ecchymosis or bruising at
the site is a common side effect. I understand that some people have become briefly lightheaded or
dizzy following the venipuncture. I understand that some people get an upset stomach from
drinking the sugary drink and there is a small possibility that it may cause me to vomit. I will not
be given the second blood test for diabetes if I am currently taking insulin or oral medication for
diabetes.

I understand that some people have become briefly lightheaded or dizzy following the spirometry
after taking deep breaths and forcefully blowing into a mouth piece that will record lung functions.

I understand that small bruising or skin irritation may occur following the removal of the
electrocardiogram (EKG) leads placed on the skin.

I understand that there is a small possibility for loss ofprivacy. However, rigorous procedures will
be undertaken to maintain strict confidentiality.

VIII. BENEFITS

There is an immediate personal benefit to me by being in this study because there is a possibility
ofearly detection ofdiabetes. Furthermore, other benefits may came later if the study's results can
be used to understand and prevent heart disease in the Kohala community and throughout the State
of Hawaii. Knowledge gotten through this study may help educate me and my health care
provider, and make a difference in my medical care in the future.

I also will receive the benefits offered by a community health professional for follow-up services
related to my participation in this study (if desired and warranted).
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Another benefit from my participation is that the KHR staff will expedite my clinic exam results
to me within 3-4 weeks time.

Re-nourishment food will be provided at the study site following my completion of the clinic
examination.

IX. ALTERNATIVE THERAPY

Not applicable to this study.

X. CONFIDENTIALITY

I understand that all information about me will be strictly confidential. I am, however, for study
purposes, willing to have results from this study published or shared with other interested parties if
I am not personally identified. Results of my tests may be forwarded to my doctor only if! allow
it.

XI. .FINANCIAL CHARGE

The costs for the complete bloodwork analyses usually runs about $340.00. I understand that there
is no charge for the bloodwork costs related to my participation in this study.
I understand that if! am injured in the course ofthis research procedure, I alone may be
responsible for the costs of treating my injuries.

XII. VOLUNTARY CONSENT

I certify that I have read the consent form. I also certify that I have received satisfactory answers
to all my questions regarding this study.

I understand that I am free to withdraw from the project at any time without prejudice.

I understand that if I have any questions, I may call the researchers listed in the beginning of this
form.

Consent to participate in this project does not waive any of my legal rights, nor does it release the
principal investigator or the institution or any employee or agent thereof from liability for
negligence.

I take part in this study (including the examination and review of my past and future medical
records) ofmy own free will.

Participant's Social Security Number

Print Participant's Name Signature
1_1

Date

=-==-=--:==-- ---::c---------'I I
MEHR StaffName Signature Date

If you cannot obtain satisfactory answers to your questions or have comments or complaints about
your trealment in this study, contact: Committee on Human Studies, University of Hawaii, 2540
Maile Way, Honolulu, Hawaii 96822. Phone: (808) 956-8658.

cc: Signed copy to subject
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University of Hawai'i at Manoa
Pacific Biomedical Research Center

Native Hawaiian Health Research Project-RCMI Program
Kohala Health Research Project

P. O. Box 1494
54-3886 Akoni Pule Hwy. Rm. B

Kapa'au, Hawai'i 96755-1494 USA
Telephone/Facsimile: (808) 889-0028

Release of Examination Results

Would you like a copy oeyour examination results fonvarded to your medical care provider?

__YES, I would like a copy of my examination results sent to my medical care provider. Please send
results to:

Name:
Addres-s:--------------------

Telephone: _

__NO, I do not want a copy of my examination results sent to my doctor.

Participant Signature Date KHR Staff Signature

Ifvou do not have a medical care provider, would you like to be referred to a local medical provider and
have your examination results forwarded to the referred provider?

__YES, please send a copy ofmy examination results to:

Name: _

Address:-----------------
Telephone: _

__NO, I do not wish to be refen'ed to a local medical provider and do not want my examination results
forwarded.

Participant Signature Date KHR StaffSignature

3675 Kilauea Ave.• Honolulu, HI 96816-2398' Telephone: #(808) 734-4711 • Facsimile: #(808) 734-4526
An Equal Opportunity/Affirmative Action Institution
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University of Hawai'i at Manoa
Pacific Biomedical Research Center

Native Hawaiian Health Research Project-RCMI Program
Kohala Health Research Project

P, 0, Box 1494
54-3886 Akoni Pule Hwy, Rm, B

Kapa'au, Hawai'i 96755-1494 USA
Telephone/Facsimile: (808) 889-0028

Release of Information

DATE: __/__/__

10#1 I BIRTHDATE: ITJ-ITJrn
L-..-'---......L---L_L-.....L--J---'-_L.-..J

PARTICIPANT NAME: __,,-- -::-:::-=,,-- --=:- _

(LAST) (FIRST) (MI)

PHYSICIANNAME: _

HOSPITAUCLINIC:--------------------
PARTICIPANT'S SIGNA TURE: _

KHR WITNESSSIGNATURE::.-.- _

The Kohala Health ResearchlNative Hawaiian Health Research investigators requests the following
medical records:

Clinic/HospitallEmergency Room records
SpecifY : _

Recent laboratory test results -- speciry: _

Electrocardiogram

Recent blood pressure readings

Medical History Records

Other diagnostic studies _. speciry: _

Oate: _

Oate: _

Oate: _

Oate: _

Date: ___

Date: _

3675 Kilauea Ave, • Honolulu, HI 96816-2398 • Telephone: #(808) 734-4711 • Facsimile: #(808) 734-4526
An Equal Opportunity/Affirmative Action Institution
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APPENDIXD
CLINICAL EXAMINATION PROCEDURES

4.1 Clinic Preparation and Maintenance

4.1.1 Daily Preparation of the Clinic

Fingerstick Glucose Using Accucheck Advantage7 Glucometer
a. Verify that code number on the checkstrips canister matches the code on the

Accucheck Advantage7 monitor.
h. Insert calibration chip/strip to run "diagnostics." If the unit is in operable

condition, the LED display will read "OK".
c. Load disposable lancet into holder and have alcohol pads and 2 x 2 gauze ready.

Lifescan Unistix7 may be used in which case the lancet does not need to
preloaded.

Blood COllection
For each participant, the following tubes should be labeled and readily available before
the examination:

Fasting: I grey top (3-5ml)
I lavender top (5m1)
2 lavender top (IOmI)

30" draw I grey top (3-5rn1)
I lavender top (JOml)

2 hour draw I grey top (3-5m1)
I lavender top (IOmI)

(Total: 60ml or approximately 4 tablespoons)
Prepare a bucket of ice to place blood specimens immediately after drawing.

Processing of Blood Samples into Cryotubes
The following cryotubes should be pre-labeled with participant's ID Number, Initials and
Date using appropriate color ink.

1. Fasting (Blue Ink)

2. 30" Draw (Green Ink)

6 2m1 cryotubes (for lavender tops)
I 2m1 cryotube (for grey top)

3 2m1 cryotubes (forlavender top)
I 2m1 cryotube (for grey top)

3. 2 Hr Draw (Red Ink) 3 2m1 cryotubes (for lavender top)
I 2m1 cryotube (for grey top)

Note: Each cryotube labeled for grey top should have the letter "G" written on the tube
along with ID Number, Initials and Date.

1. Processing of Urine Samples
The following items should be pre-labeled prior to the examination:
1. Urine collection cup
2. 15 mI conical tube (for use in centrifuge)
3. 2 x 305m1 cryotubes
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12) Weight Scale
Calibrate the scale to zero using a screwdriver. With all weights returned to the zero
position, tum the calibrations screw to adjust so that the arm is suspended freely within
the scale window. After adjusting, use a 10-15 ib weight to test zero-calibration.

13) Centrifuge
Turn on centrifuge. Insert adapters(as needed) into swinging bucket. Temperature
should be set at 4 degrees Centigrade

7. Refrigerator
Check temperature of refrigerator and freezer and record in log (See 4. 1. l.a)
Refrigerator should be maintained at 4 - 6 degrees C and freezer should be maintained at
-20 degrees C.

8) Spirometry
1. Turn on computer, monitor, printer and spirometry.
2. Call National Weather Service (Hilo) at 933-6941 to obtain current barometric

pressure and enter into computer where prompted.
3. Perform Calibration (See 2130 Computerized Spirometer Operator's Manual for

procedure). (Sensormedics, 1987)
4. Print Calibration Verification and place in Quality Control Log. (See 4.1.I.b)

4.1.2 Weekly Preparation of the Clinic

1.

2.

3.

4.

5.

Accucheck Advantage7 Glucometer
Using both High and Low Control Solutions, reagent test strips are tested for accuracy
every week and recorded in the Quality Control Log for Advantage7 Glucose Monitor
(See 4.1.2.a)

EKG
Recharge battery overnight.

Spirometer
Rinse out plastic tubing with soap and water.
Back up files from computer to floppy disk.

Shipping
Ensure availability of materials for weekly shipping parcels

Supplies
Order needed supplies from Honolulu Core Office. Use "Clinic Supply Requisition
Form".
(See 4.1.2.b for sample)

4.1.3 Monthly Preparation of the Clinic

1. EKG
Exercise (Deep Cycle) battery once a month and record on "Battery Maintenance Log for
MAC PC". (See 4.1.3.a for sample form). Refer to Section 4.5.8 for instructions.

2. Blood Pressure Cuffs & Sphygmomanometer
Inspect and check the following part once a month:
1. Zero Level- With instrument placed flat on the table, and inflation system

disconnected, the level of the mercury should read zero in the standard
instrument.
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2. Air Leak - The inflation system should be connected and the cuff roHed around a
bottle and secured. The valve should be closed and the instrument inflated until
the mercury rises to 240 mmHg. The valve should then be slowly opened and
the mercury aHowed to faH to 200 mmHg. The valve should then be closed, at
which time the mercury column should remain stable. If the column continues
to faH, there is an air leak and the system needs to he corrected. Contact the
Honolulu Core Office for replacement and/or repair.

3. Mercury Leaks - With the instrument inflated above fuH calibration, the screw
cap should be examined for mercury leaks. If this happens, the screw cap
should be tightened. If the leak persists or the mercury is seen at the bottom of
the tube, the silicone rubber which provides a seal for both ends of the glass tube
should be replaced.

4. Manometer column - VisuaHy inspect for dirt or mercury oxide deposit. With
time, tbe mercury will become dirty and an oxide layer wiH be deposited on the
inside of the glass tube. The instrument should be laid nearly on its side (on a
tray) so that the mercury will return to the reservoir and none can be seen in the
glass tube. The tube should be removed carefuHy and cleaned out using the long
pipe cleaner supplied with the instrument. The tube should then be replaced and
the zero level rechecked.

* Since mercury is a toxic substance, aU maintenance procedures must be
performed carefnlly and with attention to safety. Mercnry should not be
allowed to come into contact with skin, rings aud other jewelry.*

3. Clinical Equipment
Wipe down aH clinical equipment with a l:lO chlorine bleach solution at least once a
month. More frequently if activity warrants. This includes: BP cuffs, manometer,
stethoscopes, tape measure, sagittal calipers, ultrasonic doppler, EKG leads, EKG
acquisition module, refrigerators, centrifuge, etc.

4. Refrigerator
The freezer compartment must be manuaHy defrosted monthly. This should be done
immediately after the freezer has been emptied of specimens when specimens are shipped
to the Honolulu Core Laboratory on dry ice.
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4.2 Documentation and Recording of Clinical Measurements

4.2.1 Guideliues for Completiug the Clinical Data Collection Inveutory

General Guidelines

All documents must be handled in a strict, confidential manner. They shall be considered permanent and
legal papers that should be treated accordingly. All documentation shall be done in permanent black (or
blue) ink. All errors should be corrected in the following manner:

1. Make one line through the error
2. Initial in ink next to the line
3. Do not use erasable ink.
4. Do not use obscuring agents such as White Out7
5. Do not obliterate the error with multiple pen markings--make only one line.

Recording on the Clinical Data Collection Inventory (CDCn

Identification: 1.

2.

3.

4.

5.

Record the 7 digit participant ill number. All participants of the North
Kohala study population will have a seven digit number followed by
"0I" in sum making the ill number a 9 digit number. Record this ill
number at the top of all pages.
Record the Last Name, First Name and Middle Initial (MI) where
indicated. Record ordinal identifiers with the Last Name (i.e. Jr. Sr. III,
etc.)
Record the date of the clinical examination (MM-DD-YY). Record the
date of"Interviews/Questionnaires" if not completed simultaneously
with the clinical exam. Ifboth phases of the examination are
completed on the same date, leave this area blank.
Record the time the participant arrived at the clinic and the time the
exam was completed. (Rationale: For tracking examination completion
time.)
In the space labeled "Reviewed By", enter the 2-digit staffID number
or initials after the completion of the exam and the CDCI has been
reviewed for completeness and accuracy.

Informed Consent: Check to see that the Informed Consent has been signed, witnessed and
dated before proceeding with the examination. Initial in the
appropriate space to verify this action.

Sitting Blood Pressure: Record the systolic value over the diastolic value with a horizontal line
between values. Record the values in whole numbers. (i.e. l26/77t
Using a calculator, average the 2nd and 3rd readings and record in the
designated space.

Weight: Record the weight in kilograms (kg) to the nearest l/lOth kg (i.e.
95.6kg)

Height: Record the height in centimeters (em) to the nearest 11 IOth cm (i.e.
176.8cm)

Waist Circumference: Record the waist circumference in centimeters (em) to the nearest
l/lOth cm (i.e. 97.2cm)
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Hip Circumference:

Sagittal Diameter:

Record the hip circumference in centimeters (em) to the nearest I/lOth
em (i.e. 87.2cm)

Record the sagittal diameter in centimeters (em) to the nearest I/IOth
em (i.e. 23.7cm)

BrachiallAnkle Pressures: Record the systolic pressures in whole numbers expressed in mmHg.
(i.e., 120mmHg)

EKG: Record the date the tracing is obtained and the initials of the staff
acquiring the tracing in the appropriate spaces.

Fasting Blood Samples: Record the time the participant last ate or drank (except water) and
initials in the corresponding spaces.

Record the time the fasting samples are drawn and initial in space
provided.

Advantage Accucheck7: Record the fasting Advantage glncose in the corresponding space.
Record as milligrams per deciliter (mg/dL). Record the value as it is
displayed on the monitor. (i.e. 97mg/dL)

Glucola Administration: Record the time the participant begins to drink the glucola and initial.

30 Minute Blood Samples:Record the time the 30 minute blood samples are drawn and initial in
the spaces provided.

2 hour Blood Samples:

Urinalysis:

Spirometry:

Record the time the 2 hour blood samples are drawn and initial in the
spaces provided.

Record the appropriate values in the corresponding spaces at the
designated times.

Place an "X" in the corresponding space when the spirometry is
completed. Initial in the corresponding space. Enter the date and
initial when the results are faxed to the appropriate puhnonary
consultant.
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4.3 Vital Signs Measurements

4.3.1 Blood Pressure

As blood pressure rises, so does risk of ischemic heart disease and its complications. The range of normal
blood pressures is wide. Even within the "normal range," risk increases as the upper limits are approached.
Usually, blood pressures are expressed as systolic pressure/diastolic pressure; values 140/90 mmHg or
higher are considered to be hypertensive for adults. Middle-aged persons with a diastolic blood pressure of
90-104 mmHg (so-called "mild" hypertension) have a risk of heart attack that is about 70 percent higher
than that of persons with a diastolic pressure under 80 mmHg (normal value). Persons with a diastolic
blood pressure exceeding 104 mmHg (moderately severe to severe hypertension) have a risk more than
twice that of those with a normal value. Hypertension is an especially strong risk factor for stroke and, to a
lesser extent, for peripheral vascular disease. Most of the knowledge of the consequences of high blood
pressure arises from studies of sitting arm blood pressure.

Taking the Sitting Blood Pressure
1. Blood pressure measurements should be performed using the right arm. If the participant

indicates that there is a medical or post-surgical reason for not having the blood pressure
measured on the right arm, reverse chairs and proceed with the left arm. Indicate on the
Data Collection Inventory form that the left arm was used.

5) Have participant sitting with the right arm on the table. The bend at the elbow
(antecubital fossa) should be at heart level. Legs should be uncrossed and head supported
comfortably. The participant should be able to relax the neck and shoulder muscles as
much as possible.

6) Determine the correct size ofBP cuff by placing the cuff on the participant and wrapping
it snugly around the arm. The cuff is the correct size if the white line falls within the
range for that BP cuff. If it is too small, try the next largest cuff.

7) Connect the cuff to a standard manometer and determine the pulse obliteration pressure
by slowly inflating while palpating the radial artery until the pulse is no longer felt.
Deflate and record the pulse obliteration pressure.

8) Palpate the brachial artery (just medial to and above the ante-cubital fossa), and mark this
location for stethoscope placement. Using the correct cuff size, wrap the cuff on the arm
with the center of the bladder marked by an arrow over the artery. If the participant
seems particularly apprehensive, delay wrapping the cufflUltil after a 5 minute wait.

9) Allow a 5-minute wait before taking the BP. Conversation should be limited. However a
brief explanation of the procedure can be repeated at this time if necessary.

10) Measurement 1: Inflate rapidly to the pulse obliteration level plus 30 mmHg. Holding
the pressure constant with the bulb, wait 5 seconds. Place the bell of the stethoscope on
the brachial artery and slowly deflate the cuff (2 mmHg per second) while listening.
Record the I" and 5th phases, reading the pressure in mmHg to the nearest even number.
The first sound heard in a series of a least two sounds is recorded for systolic BP (phase
I). The first silence in a series of at least two silences is recorded for diastolic BP (phase
5), not the last sound heard. !fthe sounds do not cease completely, the 4th Korotokoff
sound will be used. Record result on Data Collection Inventory.

II) Mensurements 2 & 3: Have the participant raise measurement arm for 5 seconds. After
waiting another 25 seconds with the participant's arm on the table, repeat the
measurement as outlined above. Record on Data Collection Inventory. Disconnect the
cuff from the manometer and remove the BP cuff when finished.
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Average BP readings are calculated for the secoud and third readings. Because of the importance of the BP
averages, to inform the participant and for the purposes of referral, all arithmetic is done with a calculator.
Using a calculator, average the second and third readings and mention the results to the participant. Inform
them that they will receive an official copy of all their results within the next 2-3 weeks.
"NOTE' See Referral Guidelines (Section g,l) for abuormal readings (SBP >140 mmHg and DBP>90
mmHg)

4.3.2 Ankle Brachial Index (From DPP)

Aolde Brachial Iudex (ABI) determiuation is a method for detecting the development of obstructive
chauges in the arteries to the leg or calcification in their walls, Occlusive changes are almost invariably
due to atherosclerotic plaques. ABl determination, therefore, is a techoique capable or early detection of
atherosclerosis, The ABl is determined by dividing the ankle systolic blood pressure by the arm systolic
blood pressure, In the case of arterial occlusion, a low ABI is found, In normal individuals, ankle
pressures are similar (or marginally higher) than arm pressures.

Instrumentation

1. Doppler: The assessment of both ankle and arm systolic blood pressure is performed using a
continuous wave Doppler system. A hand-held device (Ultrasound stethoscope) that bas a
stethoscope headset is used to listen to the blood velocity pattems from the brachial, dorsalis
pedis, and tibialis posterior arteries.

2. Cuffs: The standard type cuffs used for measurement of arm blood pressure should be used at the
aolde. The need for appropriate-size cuffs for obese arms apply also to the ankle, and an
appropriate cuff the width of which approximates 40% of the limb in circumference should be
used at all sites. In most cases, a regular arm blood pressure cuff will be adequate.

3, Other: A black eyeliner pencil may be helpful, ultrasound conducting jelly, replacement 9V
batteries, and tissues to remove jelly are also needed.

Exclusion of SUbjects

Persons with venous stasis ulceration, thrombophlebitis or other pathology that precludes placing a cuff
around the ankle (e,g. open wound) should not undergo ABI testing. A note of the reason for not doing the
ABI should be made, Some post-mastectomy participants may also refuse blood pressure measurement on
the affected arm. Use the unaffected arm and note the reason.

Method of Measurement

Similar principles apply to ABI as to measurements of blood pressure generally (see section 4.3.1).
However, there are several specific aspects tbat must be observed if the examiner is to obtain the best and
most reproducible results. These are as follows:

I, Ooly systolic pressures are recorded.
2. The participant is asked to remove shoes and stockings so that the aoldes are bare to mid-calf.

Both arms are also bared. The participant then lies down on the examining table with the right
side toward the observer and the feet at the free end of the table.

3. It is preferable to have the participant rest, quiet and supine, for at least 5 minutes before the
pressures are measured. This ensures that any changes in pressure tbat might bave occurred due to
previous walking have a chance to stabilize.

4. The brachial artery is located on both arms by palpation of the antecubital fossa, Similarly, the
two ankle arteries, dorsalis pedis (dorsum of the foot) and tibialis posterior (medial aolde) in both
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legs are located. After palpation of the artery, it may help in finding it to mark the pulse with an
eyeliner. If the dorsalis pedis pulse is congenitally absent, use the anterior tibial pulse on that foot.

5. A liberal amount of ultrasound conducting gel is applied (do not use alcohol or KY jelly) and the
artery is again located with the Doppler probe.

6. Appropriate sized cuffs are applied to the upper arm and both ankles.
7. The examiner should be positioned comfortably with adequate support for the arm balding the

Doppler and the manometer should be at eye level.
8. Blood pressures are then recorded using the Doppler ultrasound for all readings (including arm).

To obtain the most reproducible and accurate measurements, the following rules must be followed:
a) The Doppler transducer should be placed at an angle of 60E lengthwise to the artery

being tested so that the best velocity signals will be obtained. If the transducer is at right
angles to the artery, the detected velocity (frequency shift) will be at a minimum and
often difficult to hear, particularly if the velocities are reduced secondary to arterial
disease proximal to the recording site. In addition, care must be taken to maximize the
Doppler signal by moving the probe back and forth over the artery to obtain the loudest
signal. Failure to do so may result in underestimation of the arterial pressure
measurement. To detect battery failure, auscultate your radial artery using the Doppler
and replace the battery if volume is very low.

b) The pressure must be taken at the point at which the Doppler signal first appears during
deflation of the cuff (i.e. pressure is never taken during cuff inflation).

c) The cuff should be inflated high enough to ensure complete collapse of the dorsalis pedis
and posterior tibial arteries and absence of flow signal (at least 30 mmHg above pressure
where pulse is no longer audible).

d) The pressure that is recorded is taken at the point at which flow returns as detected by the
Doppler system

e) Cuff deflation must be slow (2 mmHg/second) to accurately determine the point at which
flow is restored it is critical to keep the Doppler absolutely still while inflating and
deflating the cuff.

9. Measure the systolic arm pressure in the left arm and then the right. If the pressure in the right is
equal to any amount higher than and not more than 10 mmHg lower than the left, proceed
immediately to complete the full cycle of pressures in the following order. If the right arm is more
than 10 mmHg lower than the left, wait 30 seconds and repeat the left arm pressure which will be
the pressure to be recorded as number I below. Similarly, the final arm pressure will come from
the left arm.
a) Arm
b) Right Dorsalis Pedis
c) Right Tibialis Posterior
d) Left Dorsalis Pedis
e) Left Tibialis Posterior
1) Arm
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4.4 Anthropometric Measurements

Attire

Participant must be appropriately dressed to ensure accurate measurements. The participant must be attired
in such a way that skin contact can be made at the waist and hips. The removal ofall clothing (except
undergarments) and donning ofexamination gown is optimal. Should a participant feel uncomfortable in
removing their clothing, lower garments (shorts or pants) must he lowered below the hips so that the iliac
crests can be visualized and palpated. Upper garments (shirts, blouses, dresses, etc.) must also be displaced
in order to visualize the abdomen. If lower garments are not removed, make sure that all articles have been
removed from the pockets. Footwear should be removed prior to obtaining weight and height.

4.4.1 Weight

1. Step onto the scale with weight evenly distributed on both feet.
2. Determine weight in kilograms by adjusting 50 kg incremental weights until the balance tilts the

bottom of the reading end of the scale.
3. Return incremental weight to the previous 50 kg mark. This should raise the arm.
4. Move the small weight ou the balance arm until it is level with the middle ofthe reading eud of

the scale.
5. Record this weight in kilograms to the nearest I/lOth kg (i.e. 67.3kg) on the Clinical Data

Collection Inventory.
6. Have the participant step off the scale.
7. Return the weights and zero the scale.
8. Repeat the above procedure for measurements #2 and #3.

4.4.2 Height

I. Direct participant to the measuring wall and with feet together, have participant piace back of
heels flushed against the wall.

2. Head should be in Frankfort horizontal plane with eyes looking straight ahead. (Frankfort
Horizoutal Plane includes the lower margin of the bony orbit· the bony socket containing the eye
. the most forward point in the supra tragal notch - the notch just above the anterior cartilaginous
projections of the external ear.

3. Place a wooden block snugly but gently on the head and flushed against the wall to determine the
height.

4. Have participant walk away - and record the measurement at the bottom of the block rounded to
the nearest 1/10th centimeter. Record this on the Clinical Data Collection Inventory.

5. Repeat the above steps for measurements #2 and #3.

4.4.3 Waist Circumference

1. Instruct participant to place their index finger on their navel.
2. Using a tape measure, wrap the tape around the abdomen at the level of the navel. Pull the tape

measure to be certain that it is completely around the abdomen. The tape should be parallel to the
floor.

3. Measure in centimeters and record on the Clinical Data Collection Inventory. (Record to the
nearest I/IOth centimeter.

4. Remove the tape measure.
5. Repeat the above steps for measurements #2 and #3.
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4.4.4 Hip Circumference

I. Have participant lower clothing to expose hips (if not in exam gown).
2. Have participant place hands fIrmly on hip. Thnmbs posterior, fmgers anterior.
3. Ascertain that hands are placed on hips. Pahns of hands should be resting on iliac crests.
4. Wrap the tape measure below their hands and around the hips and buttocks at the level around the

widest area. Pull the tape measure (not too snugly) and record the measurement in centimeters (to
the nearest 1IIOth em). Record on Clinical Data Collections Inventory.

5. Remove the tape measure.
6. Repeat the above steps for measurements #2 and #3.

4.4.5 Maximal Sagittal Abdominal Diameter

I. The participant should be supine (lying on back), dressed in the clinic gown (or abdomen fully
exposed). The trunk ofthe body is in a horizontal position and the knees are extended. (If the
participant is unable to lie flat due to marked kyphosis (curvature of the spine) or back discomfort,
the participant may have hislher knees in a flexed position for the measurement but this should be
noted on the Clinical Data Collection Inventory). The head may be supported with a pillow.

2. Locate the right and left iliac crests and make a horizontal mark on the anterior (front) abdomen to
mark the level of the iliac crests.

3. Slide the caliper's upper ann to its fullest height. Have the participant raise his/her hips and insert
the bottom ann of the caliper under the small of the back. Use a small towel roll between the table
surface and the bottom arm of the caliper to ensure that the bottom ann is in contact with the
participant's back.

4. Align the caliper's arms with the horizontal abdontinal mark (level of the iliac crests). Slide the
upper ann down until it is about 2 em directly over the abdontinal mark. Check the bubble in the
spirit level to be sure that the caliper's shaft is vertical and adjust accordingly if it is not vertical.

5. Ask the participant to inhale gently, then exhale gently, then relax at rest. Promptly slide down
the caliper's upper ann so it is just touching but not compressing the abdomen. Check the bubble
to confirm the caliper shaft's vertical orientation.

6. Read the distance and record the measurement to the nearest 1/IOth centimeter on the Clinical
Data Collection Inventory.

7. Remove the calipers.
8. Repeat the above measures for readings #2 and #3.
9. Clean calipers with disinfectant between participants.
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V. LABORATORY PROCEDURES

A. PROCEDURES FOR DRAWING BLLOD

"'Have the following tubes labeled and ready on test tube tracks. Have the ice bucket
ready and filled with ice'"

Fasting sample
- Two IO-ml Lavender-top tube
- One 5-ml Lavender-top tube
- One 3-ml Gray-top tube

2-hr Sample
- One IO-ml Lavender-top tube
- One 3-m1 Gray-top tube

Other Supplies Needed:
*Tourniquet *Vaccutainer sleeve
'Alcohol pads 'Vaccutainer needle (21 G)
'2x2 gauze pads 'Band-aids
'Urine collection cups 'Butterfly needle (21 G)
, Accucheck advantage strips ' Accuccheck Advantage glucose monitor
'Glucolet2 Lancet device with disposable lancet
'Disposable gloves

'" Accuccheck AdvantageBM Blood Glucose Moniotor
Before you use your monitor for the first time. and every time you open a new vial of test
trips, you need to set the monitor to "match" the strips. This is called calibrating and
should be done as described in the manual.

I. Accucheck AdvantageBM Blood Glucose Procedure

a) Press the onloffbutton to turn the monitor on. "CODE" and number will appear
on the display. Check the code number on your test strip to be sure that the
numbers match.

b) Choose a spot on the side of the participant', fmger. Clean that area with a
alcohol wipe and allow it to dry. Using the disposable Glucolet 2 Lancet device,
press the lancet device against the side of the finger. (The harder you press, the
deeper the puncture.) Press the button on the lancet devise. Squeeze the finger
gently to obtain a large, hanging drop of blood.

c) When the test strip symbol flashes on the display, monitor is ready to accept a
test strip. Witbin 30 seconds, gently insert test strip (yellow target area facing
up) into test strip guide. Once strip is correctly inserted, a blood drop symbol
flashes on the display, apply the drop ofblood to the center of the yellow target
area. Make sure that you:

- Touch only the tip of the blood to the test spot.
- Do not smear the blood on the test spot or apply a second drop after the
test begins.
- Apply enough blood to form a round, shiny drop that covers the test spot
completely and stay wet during the entire test.

185



- Do not move the test strip as you are applying blood. If the test strip
moves, push it back to its original position.
- Do not remove the test strip from the meter to apply blood.

d) Whcn blood is applied correctly to stip, a box rotates on the display until
measurement is completed. The meter displays results which are between 0 and
600 mg/dL. Results above 600 mgIdL are displayed as high.

e) Press the On/Off button to turn the meter off.

f) Use the "Referral Guidelines" in the appendix to determine if the participant will
undergo the oral glucose tolerance test.

2. Venipuncture Procedure:

a) Position subject in comfortable chair in an environment free from distractions.

b) Ask the subject if sihe is fasting. Record time since last food or beverage on
GTT checklist. If subject is not fasting, record time and note in comment
section what foods or beverages were consumed that morning. Be sure to
include any additives like cream, sugar, or artificial sweetners if a beverage was
consumed.

c) Inform subj ect about procedures. Use left arm if possible.

d) Assemble all materials; have extra tubes within reach.

e) Put gloves on; fit needle into Vaccutainer sleeve and place lavender top tube
into sleeve.

f) Apply tourniquet; have subject close fist and palpate for vein. (A vein feels like
an elastic tube and bounces when pressure is applied). If the presence of vein is
questionable, remove or loosen tourniquet. If the structure remains, it probably
was not a vein; if it disappears assume it was a vein. Another technique to assist
in locating a vein is to moisten the skin with alcohol as it will decrease the
friction and may aid in the palpation of a vein. If the tourniquet has been on for
2 minutes, loosen and reapply before performing venipuncture.

g) Cleanse skin over vein using circular motion from center to periphery. Dry with
sterile gauze. DO NOT TOUCH SKIN AFTER CLEANSING.

h) Pull skin taut 2 inches below site to keep vein from rolling. With bevel in
upright position, enter vein and then push the tube forward as far as it will go.
Hold needle in the same direction as vein and at a IS-degree angle to vein.

i) After blood begins to flow, loosen tourniquet. Ifblood does not begin to flow,
try the following:
I) Move needle slightly in or out.
2) Rotate needle slightly or lift needle to move bevel away from wall of

vem.
3) Try another tube.
4) Loosen tourniquet; blood flow may be impeded if tourniquet is to tight.
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Be sure to watch for signs of hematoma from a vein. If there is any
indication of hematoma, immediately remove tourniquet and needle.
Place pressure or ice pack on site for 10 minutes. If the fIrst attempt to
obtain blood is unsuccessful, with the subject's permission try again on
the opposite arm. The same technician should not attempt a
venipuncture more than twice.

j) When fIrst needle is fIlled, remove tube and replace with the next tube. Invert
fIlled lavender-top tubes x3 and place immediately on ice.

k) Proceed with additional tubes in this order:

Fasting:

2 hr:

2 (IOml) lavender
I (3ml) gray
I (5ml) lavender

I (lOml) lavender
I (3ml) gray

I) After drawing the last tube, remove tourniquet. Place gauze on site of needle
entry and quickly withdraw needle.

Be sure to remove the tourniqnet before withdrawing the needle.
Apply pressure to site. Ask subject to bend arm and hold gauze pad
with pressure until told to relax.

m) Record the time the fasting draw is completed on the GTT checklist.

V.l. Oral Glucose Tolerance Test (OGTT) Procedure

OGTT procedure: to administer the OGTT, have subject in a relaxed sitting position.

a) For all subjects, a fasting fmgerstick glucose value will fIrst be obtained by
using the Accueheck Advantage (See above section for procedure). Query
subjects to whether they are a known diabetic. If they are, ask if they take
insulin or oral agents.

NOTE: Participants exempt from the OGTT include the following:

a) All diabetic participants taking insulin.
b) Diabetic participants taking oral agent who have 2 random glucose values 6125

mgldl by Accucheck Advantage.

I) Have the bottle of glucose (Tru-Glu 75gm) and blood drawing
equipment ready_

2) Ask participant if slhe has been fasting for 12hrs. and whether or slbe
has refrained from smoking and beverages other than water, and record
the response on the GTT checklist.

3) Draw fasting blood samples as described in procedure for blood
drawing. Record the time of blood collection.
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4) Describe the purpose of the GTI to the subject.

5) Open the Tru-Glu container and pour it into a cup. Ask the subject to
drink the glucose solution quickly, within 3 minutes, and record the
time the person started on the form.

6) Instruct the subject that slhe should not eat, or smoke, anything until
the second blood sample is obtained 2-hours later.

7) Instruct the subject to maintain minimal physical activity during test.

8) Obtain second blood sample at exactly 2 hrs. ± 3 minutes. Record the
time ofcollection.
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