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CHAPTER ONE 

INTRODUCTION

Based on Census data, the United States (U.S.) Administration on Aging (AOA) 

estimates that there will be 34.7 million senior citizens (persons age 65 and older) in the 

year 2000, and 61.9 million by the year 2025. Estimates also suggest that by the year 

2025, one out of every nine senior citizens will survive to at least 90 years o f age (U.S. 

AO A, 1998a; U.S. AO A, 1998b). Despite biomedical and public health interventions, 

these demographic trends portend concomitant increases in the number o f elderly persons 

with chronic disease, disability, and dependency upon others for assistance with activities 

o f daily living (Kunkel & Applebaum, 1992; Manton, 1989; Rogers, Rogers, & Belanger, 

1989). To support this claim, at a June 10, 1999 Senate Special Committee on Aging 

forum, the Alliance for Aging Research reported that major causes o f  loss o f 

independence among older Americans in the future will be chronic conditions such as 

mental and memory impairment, physical immobility and incontinence (U.S. AOA 

1999a).

Functional loss and disability are not natural consequences o f  the aging process, 

although both tend to increase with age as a result o f underlying chronic disease (Manton, 

1989; Vitaliano, Schulz, Kiecolt-GIaser, & Grant, 1997). For example, research shows 

that one in 10 persons over age 65, and nearly one-half o f  those over age 85, have 

Alzheimer’s disease or a related form o f dementia (U.S. AOA, 1998b; Dunkin & Hanley,

1998). Thus, as populations continue to age, the segments o f  society needing assistance 

will continue to grow in both absolute number and as a percentage o f  the total population.
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Currently, the majority (82%) o f  older persons are not disabled (Zedlewski, 

Barnes, Burt, McBride, & Meyer, 1990), but there is a large population o f  aging persons 

requiring long-term assistance in countries whose populations have long life-expectancies 

(Switzerland, Scandinavia, North America). Estimates suggest that by the year 2050, 

nearly one out o f every three Americans will be at high risk for dementia (Advisory Panel 

on Alzheimer's Disease, 1993). This means there will be an epidemic o f  an estimated 14 

million Americans afflicted with dementia and needing care in the next century unless 

researchers find a way to treat or cure the diseases associated with dementia syndrome 

(U.S. AOA, 1998a).

Most senior citizens requiring assistance reside in the community, including the 

majority o f persons with severe dementia and almost all o f  those with mild dementia 

(Day, 1985; Doty, 1986). The main reason the preponderance o f persons with dementia 

are able to reside in the community is because they receive care from their families 

(Daniels & Irwin, 1990; Miller, McFall, & Montgomery, 1991; Rockefeller. 1991). It is 

estimated that approximately two-thirds o f all persons with dementia are cared for at 

home by a family member (Able, 1987; Day, 1985; Doty, 1986; Rockefeller, 1991) and 

spouses typically are the primary caregivers (Grant, Patterson, Hauger, & Irwin, 1992a; 

Neundorfer, 1991; Stone, Cafferata, & Sangl, 1987).

Dementia Caregiving

Families play a paramount role in the provision o f care to persons with dementia 

and most families want to retain the role o f caregiver since their efforts can forestall 

institutionalization o f  the care recipient (Mittelman, Ferris, Shulman, Steinberg, &

Levine, 1996; Ostwald et al., 1993; Pushkar-Gold, Reis, Markiewicz, & Andres, 1995). 

Symptoms that dementia family caregivers (henceforth referred to as caregivers) must 

contend with include progressive loss o f  memory; judgment; the ability to interpret
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abstractions; language and motor deficits and altered personality (American 

Psychological Association, 1994). Deterioration o f brain tissue associated with dementia 

results in profound cognitive and behavioral changes that culminate in an inability to 

perform activities o f daily living (ADL). The course o f the illness is unpredictable, as is 

the rapidity o f  decline; the only certainty is that the progressive cognitive impairments 

will lead to an increasing need for supportive care and eventual death for the person with 

dementia.

Caregiver Stress

As the illness progresses, caregivers must be increasingly vigilant since patients 

with dementia may elope from home or injure themselves. Further, when caregivers lack 

the necessary behavioral and cognitive skills to manage problematic behaviors 

effectively, care recipient behaviors often escalate, leading to increased levels of 

confusion and agitation (Hall & Buckwalter, 1987; Vitaliano, Young, Russo, Romano, & 

Magna-Amato, 1993a). In the final stages, persons with dementia need to be fed, bathed, 

toileted, and dressed. Eventually, providing care to a person with dementia becomes an 

all-consuming, 24-hour a day job that may extend for 10 years or longer (Brody, 1990; 

Stone, Cafferata, & Sangl, 1987; Teri, 1997).

Concomitant with an increase in the prevalence o f  dementia is an escalation o f the 

physical, psychological, and economic consequences o f dementia care. In addition to the 

stress o f providing physical care to the person with dementia, caregivers describe adverse 

effects on a number o f other facets o f their lives.

The progressive and inexorable cognitive losses typically associated with 

dementia, and the emotional and behavioral changes that accompany these losses can 

result in a total transformation o f the care recipient’s persona. This transformation, in 

turn, necessarily reshapes the caregiver's relationship with the care recipient such that the
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patterns o f actions and interactions are sharply different from those that previously 

existed. Even though the care recipient's appearance has not changed, caregivers describe 

grieving the loss o f  their family member since they no longer recognize them as the 

person they once knew.

Further, as the disease progresses and time demands become increasingly intense, 

caregivers have less time for their own interests and social activities. Friends may visit 

less frequently because o f the behavioral problems exhibited by the person with dementia 

and caregivers become increasingly reluctant to take the family member to public places 

where they may become lost or upset. Finally, a caregiver’s financial resources may 

become seriously strained as respite care or home care services may be too expensive for 

retired individuals on fixed incomes. These caregiving strains may have a cumulative 

impact over time. Thus, the notion o f "stress" has emerged as an important concept in 

dementia caregiver research (Grant, Patterson, Hauger, & Irwin, 1992a). In this and 

forthcoming chapters, the words "stress", "burden", and "distress" are interchangeable 

and are conceptualized to have similar meaning.

Caregiving Stress and Health

There is overwhelming support for the claim that higher frequencies o f behavioral 

problems among care recipients are associated with elevated levels o f  caregiver 

depression (Cook, Pearson, & Ahrens, 1997; Levesque, Cossette, & Laurin, 1995; 

Streuning et al., 1995) and distress (Bedard, Molloy, Pedlar, Lever, & Stones, 1997; 

Chappell & Penning, 1996; Stuckey, Neundorfer, & Smyth, 1996). In fact, the frequency 

with which behavior disturbances are manifested by the care recipient has been identified 

as the strongest predictor o f caregiver distress (Coen, Swanwick, O’Boyle, & Coakley, 

1997; Song, BiegeL, & Milligan, 1997). Also, caregiver health is also identified as a 

significant predictor o f caregiver depression (Lawton, Moss, Kleban, Glicksman, &
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Rovine, 1991; Zanetti et al., 1997). This association with depression suggests that 

caregivers with lower levels o f physical health are more vulnerable to the psychological 

consequences o f  caregiving. Therefore, spousal dementia caregivers (henceforth referred 

to as caregivers) may be at greatest risk for negative consequences o f  caregiver stress 

since they are often elderly themselves and may have physical, psychological, and 

financial challenges that could decrease their ability to respond to the demands of 

caregiving (Barusch, 1988; Fitting, Rabins, Lucas, & Eastham, 1986; Kiecolt-Glaser et 

al., 1987; Kuhlman, Wilson, Hutchinson, & Wallhagen, 1991; Pruchno & Resch, 1989a; 

Pushkar-Gold et al., 1995).

The following section briefly describes the immune system along with an 

overview o f the effects o f stress on immunity. A summary o f  changes in the immune 

system thought to occur with aging are then described, along with a description of 

variables frequently evaluated in studies grounded in a Psychoneuroimmunology (PNI) 

framework. A problem statement is presented along with an explanation for the purpose, 

significance, and underlying assumptions o f  the study. The chapter concludes with 

delineation o f the hypotheses and secondary questions evaluated.

The Immune Response

The specific work of the immune system in humans is carried out by two classes 

o f cells: 1) the monocytes/macrophages (mononuclear phagocytes), whose primary 

function is phagocytosis, and 2) the lymphocytes, which mount a specific response to 

antigens presented by other cells in the context o f major histocompatibility complex 

(MHC) proteins. Lymphocytes are divided into three subtypes. The two major types of 

lymphocytes are: 1) the B-lymphocytes which, after activation, differentiate into plasma 

cells which produce antibody molecules to soluble antigens, and 2) the T-lymphocytes 

(T-cells), which respond to cell surface-associated antigens, through a series o f
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functionally distinct sub-populations. For example, helper T-cells control the 

development o f effector T- and B-cells through interactions o f  T-cells to T-cells or T- 

cells to B-cells, carry out delayed type hypersensitivity reactions, and secrete cytokines 

which promote the proliferation and differentiation o f  T-, B-, and other cells. Cytotoxic 

T-cells (CD4+ cells) lyse antigen-bearing cells, and suppressor T-cells (CD8+ cells) 

inhibit the immune response. Within the population o f  helper T-cells are subsets (Thl 

and Th2) that have the potential to control the two basic arms o f the immune response: 

cellular (T hl) and humoral (Th2). Helper T-cells respond to antigens presented in 

association with MHC Class II molecules, while cytotoxic T-cells respond to antigens 

presented in association with MHC Class I molecules. The third type of lymphocyte is 

the natural killer (NK) cell which lyses tumor cells and virus-infected cells without a 

direct antigenic stimulus (Janeway & Travers, 1996). The following section reviews 

immune changes associated with stress.

Stress and Immunity

Numerous connections between the brain and immune system have been 

identified. Nerve endings in the thymus, lymph nodes, spleen, and bone marrow have 

been detected; suggesting a complex, communicative, and interactive system between the 

brain and immune system (Ader, 1983; Solomon & Amkraut, 1981). 

Psychoneuroimmunology (PNI) is the study o f  these interactions between psychological 

states, the central nervous system, the endocrine system, and the immune system. The 

field o f research developed from studies indicating that the immune system is linked to 

the central nervous system and can be altered by certain psychological states and traits.

Further, cells o f the immune system respond to chemical signals from the central 

nervous system through biochemical messengers o f neuropeptides (endorphins and 

enkephalins), neurohormones, and neurotransmitters (including epinephrine, histamine,
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and dopamine) (Pelletier, 1992). In 1991, Renoux and Biziere demonstrated that the 

neocortex influences T-cell-mediated events (but not B-cell-mediated events) and 

mediates the mechanisms o f  action o f imuthiol on T-cell recruitment, number, and 

function, and NK activity (Renoux & Biziere, 1991). For this reason, NK cytotoxicity 

and T-cell proliferation to mitogens were chosen as biological markers o f  psychological 

distress.

The primary psychological factors that have been examined in human PNI 

research include stress, mood, and social support. At this point, there is compelling 

evidence that chronic stress is associated with adverse changes in the human immune 

system. In addition, mood states, particularly depression, have been linked to alterations 

in immune status. Since aging is associated with decrements in immune function (Miller,

1999), elderly caregivers may be at greatest risk for adverse health effects o f the 

caregiving experience.

Two interrelated systems that are viewed as the primary indicators of a stress 

response are the sympathetic-adrenal medullary (SAM) system and the hypothalamic- 

pituitary-adrenocortical (HP A) axis. Many o f the immune effects o f stress result from the 

combined effects o f the major end products o f these two systems: the glucocorticoids and 

the catecholamines. Activation o f the SAM system is followed by the release of both 

tissue and plasma catecholamines and stimulation o f  the HPA axis produces 

adrenocortical secretion followed by a consequential increase in serum glucocorticoids.

The SAM response involves the sympathetic division o f the autonomic system is 

primarily associated with conferring an adaptive advantage during stressful situations and 

is thought to be the first system activated during acute stress. It is the main contributor of 

the "fight or flight" reaction and is primarily involved in arousal and attention.

Activation of the SAM system results in the release o f  catecholamines (epinephrine and
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norepinephrine), from the adrenal medulla and sympathetic nerve endings, into the 

general circulation. The release o f  norepinephrine (NE) leads to a redistribution o f blood 

flow by increasing heart rate and blood pressure with constriction o f  peripheral blood 

vessels. Further, NE leads to the reorientation o f metabolism toward the production of 

glucose, providing energy for the musculature to enable fighting or fleeing (Dunn, 1996).

It is thought that if SAM activation is excessive, is persistent over a long duration, 

or is frequently repeated, it may result in a sequence o f responses that culminate in 

illness. The responses include functional disturbance in various organs and organ 

systems and ultimately, permanent structural changes o f pathogenic significance in 

predisposed individuals. Excessive secretion o f epinephrine and norepinephrine by the 

adrenal medulla and/or the sympathetic nerve endings is believed to include many o f the 

pathogenic states associated with the perception of stress including suppression o f 

cellular immune function (Dunn, 1996).

The physiological reactions o f sympathetic activation on the immune system 

depend upon whether epinephrine or NE is primarily released, with the resultant 

predominance o f either alpha or beta adrenoceptors. For example, stimulation o f  beta 

adrenoceptors o f the coronary arteries leads to dilation, whereas activation o f alpha 

adrenoceptors causes constriction. Similarly, alpha and beta adrenergic stimulation affect 

the immune system differently. Alpha stimulation leads to increases in both B and T 

lymphocytes, whereas beta stimulation results in decreases in both B and T lymphocytes 

as well as macrophages (Morese, 1995). Further, studies suggest that blocking o f beta- 

adrenergic receptors can prevent stress-induced effects o f catecholamines on natural 

killer cell activity (Cunnick, Lysle, Kuncinski, & Rabin (1992). As noted above, the 

central nervous system also activates the HP A axis in response to stressors.
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When the HP A axis is activated, neurotransmitters (in particular, serotonin, 

acetylcholine, and norepinephrine) regulate secretion o f corticotropin releasing factor 

(CRF) from the hypothalamus. In turn. CRF induces the pituitary to secrete 

adrenocorticoptropin hormone (ACTH). This hormone, in turn, stimulates the adrenal 

glands to release steroid hormones (glucocorticoids) into the bloodstream.

Effects o f  glucocorticoids are biphasic; in small amounts, they activate the 

immune response but in high concentrations, they mute the immune response (Hall, & 

Altman, 1995). Studies of acute psychological stress suggest that the physiological 

response to stress habituates over time, with recovery o f  “normal” levels o f activity after 

the stressor has passed. Ultimately, an accumulation o f glucocorticoids in the blood 

triggers neurons in the brain to cease the process that gives rise to the hormone. CRT 

release is inhibited and the release o f ACTH and glucocorticoids stops. However, studies 

o f  physiological responses to chronic (long-term) stress suggest that the secretion o f 

glucocorticoids and catecholamines does not necessarily cease during chronic stress, but 

may remain elevated for prolonged periods o f  time (Davidson & Baum, 1986; Rose,

1980; Timio & Gentili, 1976). This is especially important for the effects o f chronic 

stressors among older adults. In a hypothesis put forth by Sapolsky, chronic stress has 

severe and persistent consequences for immune function in older adults, including 

accelerated aging o f the immune system (Sapolsky, Drey, & McEwen, 1986). The 

hypothesis is based on evidence that aged male rats show impairments in their ability to 

terminate glucocorticoid secretion at the end o f  a stressor, consistent with some data from 

primates. Since relatively high levels o f  glucocorticoids are known to suppress immune 

function, progressive impairments in immunity could be one possible outcome o f the 

chronic stress o f  caregiving.
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The major impact o f  the HP A axis on the immune system is its influence on T- 

cells (T-lymphocytes) since T-cells are acutely sensitive to glucocorticoids. This is 

especially true o f  nascent T-cells, which represent about 90 percent o f all T-cells present 

in the thymus at any time. Greatly elevated glucocorticoid levels will either damage or 

destroy these T-cells or prematurely induce their migration from the thymus to other 

immune tissues. The following section reviews immune changes associated with aging 

which may predispose elderly caregivers to immune-mediated illness.

Aging and Immunity 

Decline o f  immune function is an important phenomenon o f aging. Proper 

immune function defends the host against infection and provides surveillance, 

destruction, and removal o f  dysplastic cells. Immune processes are highly complex, 

involving numerous organs, tissues, cell types, cytokines, and humoral factors. 

Compounding the complexity o f this system, immune function is also associated with 

genetic endowment, hormonal balance, nutritional status, psychological status, prior 

history o f antigen exposure, and age (Sternberg, 1994). Declines in immune function 

associated with the aging process only (in the absence o f disease) are collectively referred 

to as immunosenescence. The following summarizes age-associated changes in T- 

lymphocytes (T-cells), B-lymphocytes (B-cells), and natural killer (NK) cell types and 

function. Excluded from this overview are age-related changes in immunoregulatory 

mechanism (e.g., receptor sites, cytokines, and neuroendocrine products).

T-Lymphocytes

The most widely touted changes associated with aging are declines in the T-cell 

population and function (Irwin, 1994). Although the total number o f these cells in the 

peripheral blood does not change appreciably with age (Barcellini et al., 1988; O’Leary,
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Fox, Bergh, Rodysill, & Hallgren, 1988; Ligthart et al., 1990), subsets o f T-cells undergo 

dramatic changes. The number o f  helper/inducer (CD4+) T-cells decrease with age 

(Barcellini et al., 1988; O’Leary et al., 1988), while the subsets associated with 

suppression/cytotoxic reactions (CD8+) either increase or remain constant (Ales- 

Martinez et al., 1988; Ligthart et al., 1990). The decline in T-cell function has been 

demonstrated in older persons as evidenced by decreases in the CD4+ subsets, impaired 

delayed cutaneous hypersensitivity response (Roberts-Thompson, Witting ham, Young- 

Chayud, & McKay, 1974), decreased IL-2 production (CD4+ growth factor which 

activates macrophages to remove viruses and tumor cells), and a reduced proliferative 

capacity after challenge with different antigens (Greenberg & Yunis, 1978; Nagel et al.. 

1988; Murasko, Nelson, Silver, Matour, & Kaye, 1986). In fact, since T-cell functional 

decrements are so sensitive to the aging process, the T-cell proliferative response has 

been proposed as a biological marker o f ‘primary aging’ in humans (Hallgren, Bengh, 

Rodysill, & O’Leary, 1988).

B-Lymphocytes

Although the total number o f B-cells is reported to be unaffected by aging 

(Facchini et al., 1987), they do show impaired functional capacity. The serum levels o f 

immunoglobulins (Ig) G and A (but not M) and IgG subclasses 1,2, and 3 are 

significantly increased in older persons, while the humoral immune response to 

vaccination is decreased (Bums, Lum, L’Hommedieu, & Goodwin, 1993). There is a 

decline in the formation o f high-affinity antibodies, an inability to generate long-lasting 

memory after vaccination, and a decreased reactivity to antigens initially encountered 

earlier in life (Jackola, Ruger, & Miller, 1994; Pawelec, Adibzadeh, Solana, & Bechman,

1997).
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A number o f other factors, other than a B-cell functional decline, may be 

responsible for the reduced antibody synthesis after antigenic challenge. Impaired T-cell 

regulatory functions could account for altered humoral immunity because there is 

evidence o f defective T-helper activity, enhanced T-suppressor activity, or both with 

aging (Antonaci, Jirillo, Gallitelli, & Garofalo, 198S). The increasing incidence o f 

autoantibodies in aging suggests immunoregulatory dysfunction, which is thought to be 

the key feature o f  immunosenescence (Hijmans, Radi, Bottazzo, & Doniach, 1984; 

Ligthart et al., 1990, Weksler, 1994). An imbalance o f  regulatory cells may be due to the 

asymmetrical involution o f  the thymus (the cortex involutes more rapidly than the 

medulla) which can differentially influence T-cell differentiation. This even may induce 

a relative increase in autoantigen-specific helper T-cells (Rose, 1994).

Natural Killer Cells

Natural killer (NK) cells are believed to play a role in immunosurveillance against 

tumors and viral infections and in hematopoietic regulation. The ability to generate 

cytotoxic T-lymphocytes and NK-cells decreases with advanced age in animal models. 

Despite equivocal findings using animal models (Krishnaraj & Bland ford, 1987;

Murasko, Nelson, Silver, Matour, & Kaye, 1986; Rabinowich, Goses, Reshef, &

Klajman, 1985), decreases in NK-cell cytotoxicity are also thought to be associated with 

aging in humans (Miller, 1995). Even though investigators report relatively normal NK 

function in healthy centenarians (Garibaldi & Nurse, 1986; Thompson et al., 1984), it is 

important to consider that preservation o f NK function in healthy old people may be a 

cohort effect, with those having less robust immunocompetence having died off. Adler 

and Nagel (1977) report that more than 10% o f  persons in the 50- to 80-year span have 

marked reduction in NK activity with lytic values one-third to one-fourth of the level 

found in other age groups.
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Distress. Aging and Immunity

In the following section, the words “stress” and “distress” are used to reflect 

psychological reactions to a specific environment or event (“stressor”), and “stress 

reactions” are the physiological (neuro-endocrine-immune) consequence o f psychological 

“stress”. The effects o f  stress depend on the physical and psychological characteristics o f 

the stressor, the timing o f  stressor relative to the induction and expression o f the 

physiological response (immune reaction) on the immune parameter being evaluated, and 

characteristics o f the individual (e.g., age, personality, coping skills) experiencing stress 

(Dantzer & Kelly, 1989).

It is difficult to say with any certainty how stress among elderly caregivers 

interact with age-related changes in immunity since many o f  the changes in immune 

function associated with aging (e.g., decreased T-cell and NK-cell activity, reduced 

antibody synthesis after antigenic challenge) are similar to those noted with 

psychological distress (Dobbs, Feng, Beck, & Sheridan, 1996; Hermann et al., 1993). To 

complicate matters further, immunologic changes associated with many disease states are 

also associated with immunosenescence (e.g., cancer, infection, multiple sclerosis). 

Therefore, it is difficult to distinguish between immune function changes associated with 

aging, psychological stress, and/or disease states. No studies have been conducted to 

support the notion that distress is directly related to age, therefore, current literature 

points to stress-mediated modulation of immunity which exacerbates age-related 

decrements in immune function (Padgett, MacCallum, & Sheridan, 1998). Simply put, 

the answer to the above question is that stress may have more serious consequences for 

older persons than younger people because it burdens an already compromised immune 

system.
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In a pivotal paper by Sapolsky and associates, the glucocorticoid cascade 

hypothesis is presented which suggests that chronic psychological stressors could have 

(more) persistent and (more) severe consequences for immune functioning in older 

adults, including acceleration o f  immunoscenescence (Sapolsky, Krey, & McEwen,

1986). This hypothesis is based on evidence that aged male rats show impairments in 

their ability to terminate glucocorticoid secretion (a hypothalamic-adrenal-pituitary or 

HPA-axis reaction to stress) at the end of the stressor, consistent with similar data from 

primates. Since both the process o f aging and glucococorticoid secretion are known to be 

immunosuppressive, it is possible that additive (or synergistic) and progressive 

impairments in immune function could be one possible outcome o f chronic stress in 

elderly people (Sapolsky et al., 1986).

Immune Variables Evaluated in PNI Studies o f Distress

Human PNI studies are constrained by methodological limitations including the 

preferential use o f non-invasive measures and the restriction to studies o f specific body 

compartments such as peripheral blood and skin, to the exclusion o f spleen, lymph nodes, 

and thymus (Schleifer & Keller, 1991). In vivo challenges by antigen are often 

impractical in humans, so most PNI studies use immunologic techniques that are 

relatively non-invasive, amenable to repeated measures, and do not require specific 

sensitization.

The immune parameters investigated in human studies o f distress include both 

quantitative and functional immune assays such as lymphocyte counts, lymphocyte 

proliferation tests with mitogens, specific cytotoxicity responses, cytokine production, 

immunoglobulin titers, delayed hypersensitivity tests, and natural killer cell cytotoxicity. 

Although some PNI investigators include quantitative and humoral immune (B- 

lymphocyte) assessments, modifications of immune parameters in humans under stress
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are more consistently reported for functional cellular (thymus-dependent T-lymphocytes) 

responses (Bondi & Pancheri, 1987). In vitro assays o f immune cell function (mitogen- 

induced T-cell proliferation and NK cell cytotoxicity tests) are the most frequently 

adopted assessment methods in human PNI research and have produced the most 

consistent results. For purposes o f comparison to other studies which investigate the 

negative impact o f caregiving on immune outcomes, T-cell proliferation to two mitogens 

(PHA and Con A) and NK cell cytotoxicity were chosen as immune outcomes o f this 

study. For a description o f the methods involved in both o f these assays, the reader is 

referred to Chapter Three.

Caregiving Stress and Immune Function 

Studies show significant differences between elderly caregivers and non- 

caregivers on different components o f physical and mental health. Convergent data 

suggests that caregivers have poorer immune function and more distressed mood states 

than their well-matched community counterparts. In support o f this, a number o f studies 

show that caregivers are at high risk for depression and investigators have linked chronic 

stress and depression with alterations in immune function. For example, Kiecoh-Glaser 

and associates found that caregiver’s peripheral blood leukocytes (PBLs) demonstrate a 

reduced proliferative responses to T-cell mitogens, when compared to controls (Kiecolt- 

Glaser & Glaser, 1994) and Irwin and colleagues found diminished natural killer cell 

(NK) cytotoxicity among caregivers, relative to controls (Irwin et al., 1991). See Chapter 

Two for a comprehensive review o f literature exploring the psychological and physical 

effects of caregiving.
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Problem Statement

The Advisory Panel on Alzheimer's Disease recommends that emphasis be 

directed toward health services research which focuses on reducing the burdens of care 

for family members o f persons with dementia (Advisory Panel on Alzheimer's Disease, 

1993). Given the pragmatic, long-term care policy issues that serve as the impetus for 

research in this arena, the national imperative for today's nurse investigators is to develop 

a tested body o f  information and techniques regarding the clinical management of 

persons with dementia (Buckwalter, 1989). Further, since family members provide the 

majority o f  care to persons with dementia, research must focus on the implementation 

and evaluation o f  interventions which target family caregivers (Advisory Panel on 

Alzheimer's Disease, 1993; Duffy, Hepburn, Christensen, & Brugge-Wiger, 1989; 

Kuhlman et al., 1991). Since evidence from several laboratories suggest that dementia 

caregiving is a chronic stressor with both negative mood and immune effects, and the 

frequency o f behavioral problems exhibited by a person with dementia is a strong 

predictor o f caregiver distress, nursing interventions designed to help caregivers in the 

prevention and/or management o f  dementia-related behavioral problems (such as the 

Progressively Lowered Stress Threshold (PLST) intervention) are both timely and 

significant.

Purpose

The purpose o f this study was to evaluate caregiver immune and mood outcomes 

o f a six-month, community-based, psychoeducational nursing intervention; the 

Progressively Lowered Stress Threshold or PLST intervention (refer to Appendix A for a 

detailed description o f the PLST intervention). In the current study, outcomes were 

compared between caregivers randomly assigned to receive the PLST intervention and 

caregivers randomly assigned to receive a six-month placebo intervention o f
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psychological support, traditional dementia information, and referral to community-based 

services (comparison intervention).

In addition to caregivers being a growing segment o f the population deserving 

scrutiny for their own sake, they are also a group from which a great deal may be learned 

concerning the impact o f chronic stressors on people’s health and well being. Therefore, 

an additional goal o f this research is to develop a better understanding o f conceptual and 

methodological issues surrounding PNI investigations among chronically stressed 

populations by exploring relationships between perceived stress (distress), immune 

function, psychological states, and psychological support among caregivers. The results 

o f this study will be used to generate hypotheses to be tested in a comprehensive program 

of research of nursing interventions that could buffer the adverse psychological and 

physical effects of caregiver stress.

Significance

The aging o f the population, the increase in dependency with age, and the scope 

of care provided by family members are especially consequential in the case o f late-life 

dementia. Public policy makers are increasingly aware that family dementia caregiving 

is not cost free. Caregivers incur numerous expenses, including home modifications, 

assistive devices, special food, high utility costs, and the cost o f  foregoing paid 

employment. This type o f  family support is estimated to be the equivalent o f full-time 

work in about one-third o f  households providing dementia care (Day, 1985). According 

to Day (1985), the cash value o f services performed by family caregivers far exceeds the 

combined cost of government and professional services to both the elderly who live in the 

community and those who live in institutions. Current estimates indicate that dementia 

family caregivers save the U.S. health care system $196 billion a year (U.S. AO A,
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1999a). Therefore, the importance o f family caregivers will increase in the future, as the 

number o f persons with dementia, and the costs o f their care, increases.

It may be assumed with confidence that the society at large benefits from the 

willingness and ability o f  families to care for their members who have dementia. Were it 

otherwise, persons with dementia would be institutionalized sooner and in larger numbers 

than is currently the case. This, in turn, would impose a far greater economic burden on 

society while providing long-term care to these citizens.

Although family caregiving may help to contain financial costs to society and its 

citizens as a whole, it often results in other costs that are concentrated in caregiving 

families. The breadth and magnitude o f these costs cannot be calculated solely in 

economic terms. A large body o f  research has established that there are also profound 

costs o f caregiving associated with poor physical and mental health outcomes, as well as 

with disruption o f  normal activities and social relationships (Baumgarten et al., 1992; 

Schulz, Visintainer, & Williamson, 1990). In fact, the concept o f  caregiver burden has 

been advanced as an all-encompassing term that refers to the financial, social, physical, 

and emotional effects o f caring for a family member with dementia (Dunkin & Hanley,

1998). The implementation, and psycho immunological outcome evaluation, of caregiver 

interventions designed to diminish caregiver stress, are both timely and significant. If the 

PLST intervention results in positive immune and mood outcomes, it may be useful for 

influencing older caregiver’s resistance to stress-related disease.

Underlying Assumption Guiding the Present Study

The present study builds on the work o f three prominent research teams 

investigating caregiver distress. The PLST intervention (delineated in Appendix A) is 

guided by the assumption that persons with dementia demonstrate a progressive inability 

to appropriately respond to, or interact with, the environment (Buckwalter et al., 1999;
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Buckwalter, Hall, Kelly, Sime, & Richards, 1992; Hall & Buckwalter, 1987; Maas & 

Buckwalter, 1991; Maas, Hall, Specht, & Buckwalter, 1992). The work o f Kiecolt- 

Glaser and colleagues is guided by the assumption that increased levels o f psychological 

distress, extended over a long duration, may lead to adverse mood and immunological 

outcomes (Kiecolt-Glaser & Glaser, 1995) and the work o f Vitaliano and associates is 

guided by the assumption that caregiver distress is a function o f  both caregiver and care 

recipient variables, as well as psychological and social resources o f the caregiver 

(Vitaliano, 1989). Therefore, if the PLST intervention effectively enhances the 

psychological resources o f caregivers (thereby diminishing caregiver distress), the 

intervention would also, presumably, lead to improved mood and immune outcomes.

Funding Source

This study was funded through the National Institute o f  Health (NIH), Office o f 

Research in Women’s Health (ORWH) as an administrative supplement to a four-year, 

multi-site study which evaluated the effects o f  the PLST intervention on caregiver 

emotional responses and subjective burden (Buckwalter et al., 1999; Buckwalter et al., 

1992). Study hypotheses and secondary questions examined in the current study are 

listed below.

Hypotheses

1 Caregivers o f persons with dementia who receive psychological support and 

education in the application o f  the PLST model (experimental intervention) 

will demonstrate higher levels o f Natural Killer (NK) cell cytotoxicity 

immediately after the intervention (T2) and 6 months post-intervention (T3), 

as compared to baseline (T l), than caregivers who receive traditional
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information and referral to community services (placebo or comparison 

intervention).

2 Caregivers o f  persons with dementia who receive the experimental 

intervention will demonstrate higher levels o f T-cell proliferation to 

phytohemagglutinin (PHA) immediately after the intervention (T2) and 6 

months post-intervention (T3), as compared to baseline (T l), than caregivers 

who receive the comparison intervention.

3 Caregivers o f persons with dementia who receive the experimental 

intervention will demonstrate higher levels o f T-cell proliferation to 

concanavalin A (Con A) immediately after the intervention (T2) and 6 months 

post-intervention (T3), as compared to baseline (T l), than caregivers who 

receive the comparison intervention.

4 Caregivers o f  persons with dementia who receive the experimental 

intervention will report healthier total mood states (Total Mood Disturbance 

or TMD) and mood subscale scores (i.e., relatively less Anger- Hostility, 

Tension-Anxiety, Depression-Dejection, Confusion-Bewilderment, Fatigue- 

Inertia and more Vigor-Activity) at T2 and T3, compared to T l, than 

caregivers who receive the comparison intervention.

Secondary Questions

Secondary questions addressed in this study are designed to determine if

1 a relationship exists between specific mood states and NK cytotoxicity 

among caregivers?

2 a relationship exists between specific mood states and T-cell proliferation to 

PHA among caregivers?
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3 a relationship exists between specific mood states and T-cell proliferation to 

Con A among caregivers?
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CHAPTER TWO 

REVIEW OF LITERATURE

The current study tests the hypotheses that enhancing a caregiver’s psychological 

resources, by teaching the Progressively Lowered Stress Threshold (PLST) intervention, 

will positively impact both mood and immune outcomes (distress) among family 

caregivers. This chapter begins with an explanation o f  thye underlying theoretical 

framework for the current study, followed by operational definitions o f  concepts 

presented in the guiding framework. A review o f literature related to psychological 

(mood) and physical outcomes o f  caregiving is then presented and variables thought to 

moderate caregiving outcomes are identified. While not all o f  the outcomes reported in 

the literature review were evaluated in the current study, they were included for review 

here since they lay a foundation for understanding both the psychological and physical 

effects o f  caregiving. The chapter concludes with a rationale for implementing the PLST 

intervention to enhance the caregiver’s psychological resources (as depicted in figure 1).

Theoretical Framework 

While problematic behaviors among care recipients are strong predictors of 

caregiver stress and burden (Clyburn et al., 2000), a model predicting a simple positive 

linear relationship between caregiver stress and the care recipient’s level o f  impairment is 

not supported by the literature (Hadjistavropoulos, Taylor, Tuokko, & Beattie, 1994; 

Haley, Levine, Brown, & Bartolucci, 1987a; Vitaliano, Young, & Russo, 1991).

Research indicates that caregiver stress is related to a number o f  care recipient and
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caregiver variables (Stephens & Kinney, 1989; Vitaliano et aL, 1991a). Therefore, stress 

is likely to be a multivariate phenomenon.

It is thought that caregiver stress is moderated by many factors, including the 

caregiver's available resources such as good physical health, social support, financial 

assets, and coping abilities (personality traits) (Clybum et al., 2000; Dunkin et al., 1998). 

Although a number o f  multivariate models o f  caregiver distress exist, some are more 

easily applied in clinical research than others. For that reason, Vitaliano’s theoretical 

model o f  distress (see figure I below) was used as a guiding framework for investigating 

the outcomes o f  the PLST intervention on caregiver distress (Vitaliano, Maiuro, Ochs, & 

Russo. 1989a).

Figure 1: Vitaliano’s Model o f Caregiver Distress

Exposure to stress + Vulnerabilities

Distress =

Psychological Resources + Social Resources

Vitaliano's model o f distress is useful for caregiver research because the variables 

o f interest are well grounded in both the caregiving and theoretical stress literature. 

Additionally, the model allows for the stratification o f resources and vulnerability 

variables, which improves chances o f  detecting relationships among stressors, resources, 

and burden. In Vitaliano’s model, both caregiver and care recipient variables, as well as 

well as psychological and social resources o f  the caregiver, are postulated as contributing 

to caregiver distress (Vitaliano et al., 1989a; Vitaliano et al., 1989b).
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Vitaliano originally developed the "distress model" to explain sources o f medical 

student distress (1988), building on a heuristic model proposed by Albee to arithmetically 

define emotional disturbance (Albee, 1980). Relationships among components of 

Vitaliano’s model have received empirical support in the caregiving literature (Vitaliano 

et al., 1989a; Vitaliano et al., 1991a; Vitaliano Russo, Young, Ten, & Maiuro, 1991b). 

When applied to caregiver stress; "distress" is operationally defined as both physiological 

(immune) and psychological (mood) outcomes of the caregiving experience; "exposure to 

stressors" is defined as the care recipient’s level o f behavioral disturbance; "vulnerability" 

is defined as caregiver demographic (e.g., age, sex, health) and personality (coping) 

variables; “psychological resources” is defined as the PLST intervention; and “social 

resources” is defined as social support. Since Vitaliano's model o f  distress is expressed 

as a mathematical formula, a caregiver’s level of distress (burden) may improve by 

decreasing undesirable variables (numerator in Figure 1) or by increasing desirable 

variables (denominator in Figure 1).

Theoretical Model o f Caregiver Distress 

The underlying assumption o f research on caregiving distress and health 

outcomes is that the chronic stress o f caregiving can lead, via vulnerabilities and limited 

resources, to psychological or physiological distress and illness. Vitaliano’s theoretical 

model considers both psychological and biological markers o f  distress. Physiological 

markers supplement a researchers’ ability to determine whether there are physical 

concomitants from psychological distress in caregivers and to better understand health 

mechanisms (Vitaliano, 1997). Since data overwhelmingly suggests negative 

psychological consequences o f caregiver stress, biological outcomes allow for direct 

assessment o f the impact o f the psychological distress on major physiological systems. In
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caregiver research, Vitaliano’s model provides a more comprehensive picture o f a 

caregiver’s level o f distress than either set o f variables alone (Vitaliano et al., 1989a).

Literature Review

The following is a review o f the literature reporting psychological and physical 

outcomes o f caregiving. While numerous studies exist which report the mental and 

physical effects o f caregiving, only those studies (N = 83) reporting psychiatric or 

physical morbidity as primary outcomes are reviewed. As a result, studies containing any 

indicator o f psychological or physical health effects, ranging from self-reports of 

symptomatology to formal clinical diagnoses and biological assays are included in the 

review. After the review o f caregiving outcome studies, investigations that identify 

relationships among the moderating variables o f interest to the current study are 

reviewed.

Caregiver Psychological Distress

Extensive literature documents that caregivers are at risk for high levels o f 

psychological distress (e.g., burden, stress, depression, perceived hassles). Three 

comprehensive reviews o f studies evaluating the psychological morbidity among 

caregivers have been published by Schulz and Vitaliano over the past decade (Schulz, 

O'Brien, Bookwala, & Fleissner, 1995; Schulz et al., 1990; Vitaliano, 1997). The 

following review o f caregiver outcome studies extends the literature base identified by 

Schulz and associates (Schulz et al., 1995), using similar topic headings.

In general, two types o f studies assess psychological consequences o f  caregiving. 

The majority o f  studies use standardized self-report inventories to measure 

symptomatology such as depression. A second type o f study relies on standardized 

diagnostic interviews (clinical assessment) to identify the prevalence o f  actual clinical
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cases (Schulz et al., 1990). Each o f  these literatures is described in turn. Appendix B 

contains a summary o f the findings discussed below.

Self-Report Studies 

The most frequently investigated psychiatric symptoms among caregivers are 

those indicating depression and anxiety. Schulz and colleagues identified a total o f  10 

different standardized self-report scales that have been used in caregiving studies (Schulz 

et al.. 1990). The Center for Epidemiologic Studies Depression scale (CES-D) is used 

most frequently (Radioff, 1977), followed by the Beck Depression Inventory (BDI)

(Beck & Beck, 1972), the Hopkins Symptom Checklist-90 (SCL-90) (Kinney & 

Stephens, 1989), the General Health Questionnaire (GHQ) (Goldberg & Hillier, 1979), 

and a number o f less well-known instruments such as the Leeds Depression Scale 

(Eagles, Beattie, Blackwood, Restall, & Ashcroft, 1987), or the Wiggins Depression 

Inventory (Fitting et al., 1986). The advantage o f using these scales is that they have 

well-established psychometric properties and, in most cases, age and gender based 

population norms (Schulz et al., 1990). The availability o f population norms makes it 

possible to assess the extent to which caregivers exceed normal distress levels among 

similar populations.

Most studies using standardized instruments show elevated rates o f  depression 

among caregivers when compared to either age-based and gender-based population 

norms or non-caregiving control groups. The following is a discussion o f  relevant 

findings from such studies.

Center for Epidemiologic Studies Depression (CES-D) Scale

Results o f studies using the CES-D scale point to elevated levels o f  depression 

among caregivers. Scores in this 20-item instrument can range from zero to 60, and
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scores above 15 indicate a risk for clinical depression (Radioff, 1977). In the studies 

reporting mean CES-D scores for overall samples, values ranged from a low o f  5.6 

among males spouses (Moritz, Kasl, & Berkman, 1992a) to a high o f 34.4. in a sample o f 

spouses and children waiting to receive respite care (Shields, 1992). It may not be 

appropriate to include the Moritz (1992a) study in this review because they assessed the 

effects o f “living with,” rather than “caring for,” a “mildly demented” spouse. In other 

words, care recipient symptoms o f dementia may have been mild enough that little or no 

caregiving was required (Schulz et al., 1990).

Most investigators report mean CES-D scores between 14 and 18 (Baumgarten et 

al., 1992; Cattanach & Tebes, 1991; Deimling & Bass, 1986; Hooker & Siegler, 1992; 

Pruchno, Michaels & Potashnik, 1990; Pruchno & Potashnik, 1989; Schulz, Tompkins, & 

Rau, 1988; Schulz, Williamson, Morycz, & Biegel, 1992; Stoller & Pugliesi, 1989), 

while two studies recruiting a portion o f  their sample from home health care agencies 

report slightly higher means o f 18.6 (Mohide et al., 1990) and 21.9 (Robinson, 1989).

All o f  these means exceed typical population scores o f 7.4 to 9.4 (Blazer, 1994; Radio ff, 

1977), and many are above the typical cut-off score o f 16. Therefore, reports o f 

depressive symptoms as measured by the CES-D are generally elevated among 

caregiving samples (Schulz et al., 1990).

Epidemiological investigations among community-dwelling elderly subjects 

indicate that 15% o f the general population is at risk for scoring above the cut-off score 

o f 15 on the CES-D (Blazer, 1994). Among nine studies reporting the proportion o f  the 

sample scoring 16 or higher on the CES-D, ranges were reported from 27.9 (Cohen et al.,

1990) to 55 (Mohide et al., 1990). In two studies comparing CES-D scores o f  caregiver 

and non-caregiver matched samples, investigators found a significant difference between 

caregiving and non-caregiving scores (Baumgarten et al., 1992; Schulz et al., 1997).
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Equivalent findings were reported in a longitudinal study by Schulz and associates, where 

38.7% o f the females in their sample scored above 15 on the CES-D at baseline, although 

only 16% of the males in the sample were considered at risk for clinical depression at that 

time (Schulz & Williamson, 1991). Over a two-year period, 54.7% o f  the caregivers 

reported experiencing significant depressive symptoms at one or more data collection 

point, and 13.7% o f the sample scored above 15 at all three data collection points (Schulz 

& Williamson, 1991). A study comparing depressive symptoms in Cuban American and 

Caucasian caregivers found the groups to be comparable in their reports o f depression. 

Overall, 33% o f the sample score above 15 on the CES-D (Mintzer et al., 1992). These 

findings indicate that a substantial number o f  caregivers experience depression severe 

enough to warrant intervention (Schulz & O'Brien, 1994).

Beck Depression Inventory (BDI)

Similar patterns are observed in studies using the BDI, pointing to elevated levels 

o f depression among caregivers. The cut-off scores for mild, moderate, and severe 

depression on the BDI are 5, 8, and 16, respectively (Beck & Beck, 1972). Although 

nine studies employed the BDI to evaluate depressive symptoms, only four report mean 

values. The mean caregiver scores ranged from 4.8 to 11.2, while non-caregiving 

controls had scores ranging from 2.6 to 9.7 (Dura, Stukenberg, & Kiecolt-Glaser, 1991; 

Gallagher, Wrabetz, Lovett, Del Maestro, & Rose, 1989a; Gallagher-Thompson, Brooks, 

Bliwise, Leader, & Yesavage, 1992; Kiecolt-Glaser et al., 1987).

Studies using the BDI or CES-D scales support three general conclusions. First, 

the more behaviorally disturbed the care recipient is, the greater the depressive 

symptomatology in the caregiver. Second, female caregivers tend to be more depressed 

than male caregivers. Third, the more homogeneous (e.g., caregiver gender, caregiving 

context) the sample is, the less severe their depressive symptomatology is. For example,
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caregivers o f mildly impaired patients report fewer depressive symptoms than caregivers 

o f moderately or severely impaired care recipients, and both wives and daughters report 

being more depressed than husbands or sons.

The major problem with these studies is the ability to generalize the findings to 

the total caregiving population. A sampling issue emerges regarding how caregivers are 

recruited for most of the studies discussed above. Selection strategies in which all 

caregivers in a given geographic locale are identified and recruited, tend to find lower 

rates o f symptomatology than studies in which caregivers are recruited from support 

groups or through referrals from health-related agencies (Schulz et al., 1990). The former 

sampling approach is likely to give a better indication o f the real prevalence o f 

psychiatric morbidity in a caregiving population, while the latter strategy is likely to yield 

somewhat inflated rates o f morbidity.

Zung Self-Rated Depression Scale (SDS)

Using the Zung SDS (Zung, 1965; Zung, 1975), Brodaty and Hadzi-Pavlovic 

(1990) identified 35% o f their sample at risk for depression and Reese and associates 

found that dementia caregivers were more depressed than stroke caregivers; with both 

groups o f caregivers being more depressed than controls (Reese, Gross, Smalley, & 

Messer, 1994). This finding concurs with studies reporting CES-D scores in that reports 

o f depressive symptomatology tend to be elevated in caregiving samples. Studies 

indicating the percentage o f the sample at risk for clinical depression report values 

between 33% and 39%, providing a concrete estimate o f the potential number o f  affected 

individuals (Schulz et al., 1990).
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Anxiety Measures

Several investigators incorporated self-report measures o f anxiety into their 

studies o f  depression. Using the state version o f  the State-Trait Anxiety Inventory 

(STAI) (Spielberger, 1983), Mohide and associates revealed that o f 23 individuals found 

to have significant symptoms o f depression, 22 also reported significant symptoms o f 

anxiety (Mohide et al., 1990). Similarly, Vitaliano and associates found 35.4% o f  their 

sample to have significant symptoms o f  anxiety at baseline (Vitaliano et al., 1991b), 

using the anxiety subscale o f  the Hopkins Symptoms Checklist-90 (SCL-90) (Derogatis,

1977). Neundorfer reported much lower rates o f both anxiety (15%) and depression 

(25%) among a sample of caregivers (Neundorfer, 1991), using subscales o f the Brief 

Symptom Inventory (BSI)(Derogatis & Spencer, 1982), although the sample means 

derived from these scales were somewhat higher than population norms for elderly 

individuals.

Broad-Based Self-Report Instruments

In addition to the standardized self-report depression scales, researchers have used 

a number o f more broadly based self-report instruments to assess psychiatric morbidity 

among caregivers. For example, The General Health Questionnaire (GHQ) is a self

administered test aimed at detecting psychiatric disorders among subjects residing in the 

community by yielding a probability estimate o f an individual qualifying as a psychiatric 

case (Goldberg & Hillier, 1979). Using the GHQ, Brodaty and Hadzi-Palovic (1990) 

identified 48% o f their sample o f Australian caregivers as being above the cut-off point 

for psychiatric “caseness” (Brodaty & Hadzi-Pavlovic, 1990) Similar results were found 

in studies by Gilleard and associates (Gilleard, Belford, Gileard, Whittick, & Gledhill, 

1984) and Draper and colleagues (Draper, Poulos, Cole, Poulos, & Ehrlich, 1992), where 

they found 57% and 48% of respondents (respectively) to be at risk for significant
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psychiatric symptomatology, given their scores on the GHQ. These rates compare to 

prevalence rates o f 16% to 22% among community samples (Goldberg & Hillier, 1979), 

and tend to be higher than rates obtained from scales assessing depression alone.

In an effort to validate findings o f the Gilleard (1984) study noted above, 

caregivers in one o f  the three samples (n = 45) were also interviewed by a psychiatrist 

using the Goldberg Clinical Interview Schedule (Goldberg, Cooper, Eastwood, Kedward, 

& Shepherd, 1970) and another psychiatrist using the International Classification of 

Disease (ICD-8). Comparisons between GHQ scores (in the study noted above) and 

clinical diagnoses yielded misclassifications ranging from 19.5% to 32%, depending on 

the criterion used. False positive ratings were higher than false negative ratings using the 

GHQ. Despite this threat to validity, there was concordance on more than 50% o f  the 

cases, suggesting that a high proportion o f  caregivers in this study displayed sufficient 

symptoms to warrant a psychiatric diagnosis. However, the generalizability o f these 

findings is limited since all three samples were providing care to geriatric patients who 

were either attending, referred to, or on the waiting list o f a geropsychiatric day hospital. 

The authors note that the principal reason for a referral to such a service is strain on 

family members. Consequently, caregivers in these studies are more likely to represent 

the distressed end o f the caregiving continuum.

Anthony-Bergstone, Zarit, and Gatz (1988) published results o f a caregiver 

distress study using the Brief Symptom Inventory (BSI) to assess psychiatric 

symptomatology. The BSI is a standardized scale based on the Hopkins Symptoms 

Checklist (SCL-90), producing nine subscale scores indicating situational and chronic 

psychiatric symptoms. It was expected that caregivers would score significantly higher 

on subscales o f depression, anxiety, and hostility than demographically-matched 

population norms. However, only women over the age o f 59 had depression scores above
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comparable population norms. Elderly men and women, along with younger women, 

reported high levels o f hostility, and both young and older women reported high levels o f 

anxiety (Antony-Bergstone et al., 1988). These results are generally consistent with 

those reported by Fitting and colleagues (1986), who found higher rates o f depression 

among female, but not male caregivers on the depression subscale o f  the Minnesota 

Mulitphasic Personality Inventory (MMPI), and with the results o f studies by Clipp and 

George (1990) and George and Gwyther (1986).

Studies using items from the SCL-90 to assess psychiatric symptoms, generally 

did not report proportions of the samples at risk for significant pathology (AneshenseL, 

Pearlin, & Schuler, 1993; Cohen & Eisdorfer, 1988; Hinrichsen & Ramirez. 1992;

Kinney & Stephens, 1989; Monahan, Greene, & Coleman, 1992; Parks & Pilsk, 1991; 

Semple, 1992; Skaff, Pearlin, & Mullan, 1996; Wallhagen, 1992; Zarit & Whitlatch, 

1992). While mean values are often reported, there is great variability between studies in 

the selection o f subscales, the items used to make the subscales, and the manner in which 

outcomes are reported. Moreover, few studies specified the items used or the coding 

procedures, rendering comparisons between studies or against population norms difficult 

(Schulz et al., 1990). Hinrichsen and Niederehe circumvented this problem by 

converting raw SCL-90 scores into General Symptom Index (GSI) (Derogatis, 1977) 

scores, and comparing these values to population norms. The mean GSI score in their 

sample o f caregivers was 0.43; a higher score than the general population (.31), but lower 

than the ratings observed from either psychiatric outpatients (1.26) or inpatients (1.30) 

(Hinrichsen & Niederehe, 1994).

Psychotropic Medication Use

Several studies include information on the use o f psychotropic medication among 

caregivers. Blazer (1989) reports data from a national survey indicating that 23.4% o f the
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elderly population used a central nervous system agent, while 14.4% o f individuals aged 

25 to 54 report use o f these drugs. The percentage o f  individuals using psychotropic 

medications in several studies o f caregiver stress ranged from 6% (Kiecolt-Glaser et al.,

1991) to 31% (Draper et al., 1992). Other studies compared psychotropic drug use in 

caregiving and non-caregiving samples. In these studies, caregivers used psychotropic 

medications more than non-caregiving controls. Six percent o f spousal caregivers studied 

by Kiecolt-Glaser and associates reported the use o f  antidepressants and anxiolytic (anti

anxiety) medications, while only 3% o f  the comparison group indicated the use o f  these 

drugs (Kiecolt-Glaser et al., 1991). The reported rate o f  psychotropic medication use is 

also much higher in caregivers studied by Baumgarten and associates (1992). Twenty-six 

percent o f  these caregivers reported using psychotropic medication, compared to 14% o f  

the non-caregiving controls (Baumgarten et al., 1992). Similarly, in a Swedish 

population-based study, Grafstrom and associates report psychotropic drug use by 24% o f 

caregivers and 14% of non-caregiving controls (Grafstrom, Fratiglioni. Sandman, & 

Winblad, 1992). George and Gwyther (1986) also found elevated rates o f psychotropic 

drug use among caregivers. Rates o f psychotropic drug use in studies that did not use a 

comparison group report much lower rates, ranging from 9% to 15% (Brodaty & Hadzi-

Pavlovic, 1990; Mohide et al., 1990; Moritz, Kasl, & Ostfeld, 1992b).
«

Overall, there is strong evidence suggesting that caregivers exhibit higher levels 

o f psychiatric symptomatology than appropriate comparison groups. Yet, caution must 

be exercised when interpreting the generalizability o f these findings since many o f  the 

samples may be biased toward the more distressed members o f  the caregiving 

community. For example, the majority o f  caregivers are recruited from local chapters o f 

the Alzheimer Association, caregiver support groups, or through referrals by health care 

professionals. Therefore, these subjects may be especially distressed and perceive
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themselves in need o f  help. If  this is the case, then existing recruitment strategies 

underrepresent individuals who have little difficulty with the caregiving role or those 

caregivers that are so distressed or constrained by the caregiving role that they are unable 

to participate in supportive programs or visit health care professionals (Schulz et al.,

1990).

Some authors have also raised questions about the clinical significance o f the 

psychiatric symptoms reported in caregiver distress studies (Schulz et al., 1990). Even 

though caregivers qualify for a clinical psychiatric diagnosis (e.g., depression), their 

symptoms may be more transient and less severe than those associated with classic 

diagnostic categories (Fitting et al., 1986). This issue is addressed in greater detail 

below.

Clinical Assessment Studies

Several investigators used structured diagnostic interviews to provide Diagnostic 

and Statistical Manual o f  Psychiatric Disorders (DSM-O-R) diagnoses o f depressive and 

anxiety disorders (American Psychological Association, 1987). In the general 

population, six-month prevalence rates for depressive and anxiety disorders are estimated 

to be 5.8% and 8.9% respectively (Burke & Regier, 1994). For individuals age 65 and 

older, the prevalence o f  psychiatric disorders is considerably lower. Blazer indicates that 

approximately 1% to 2% o f community residing elderly people are diagnosed with major 

depression, an additional 2% suffer from dysthymia, and 5% suffer from a generalized 

anxiety disorder (Blazer, 1994).

In two separate case studies by Goldman and Lezek, caregiver stress was 

described as severe enough to warrant professional intervention (Goldman & Luchins. 

1984; Lezak, 1978). These investigators, along with researchers conducting survey 

research, used open-ended clinical interviews or standard clinical diagnostic procedures
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to assess psychiatric morbidity among caregivers. For example, in a study by Gallagher 

and associates, two groups o f caregivers were recruited; one by responding to local 

advertisements to participate in “Coping with Caregiving” classes (n = 158) and the other 

consisted o f volunteers with a relative enrolled in an Alzheimer’s disease study (n = 58). 

All participants were given the Schedule for Affective Disorders and Schizophrenia 

(SADS) interview (Endicott & Spitzer, 1978) and completed the BDI. Forty-six percent 

o f the “Coping with Caregiving” sample met criteria for diagnosis o f one o f three types 

o f depressive disorder (major, minor, or intermittent), and an additional 22% had 

evidence o f depressive features, but not enough to warrant a diagnosis (Gallagher, Rose, 

Rivera, Lovett, & Thompson, 1989b). Subjects in the Alzheimer’s disease sample did 

not show the same prevalence o f depression. In the latter group, only 18% were 

diagnosed as being depressed, and almost two-thirds demonstrated no symptoms o f 

depression. The authors attribute the findings to the fact that care recipients in the 

Alzheimer’s study group were in the early stages o f the disease process (Gallagher et al., 

1989b). Presumably, the stressful effects of caregiving had not yet presented as 

depressive symptomatology in this group.

In a similar study conducted by Coppel and associates, the prevalence of 

depression among spousal caregivers was evaluated by SADS interview (Coppel,

Burton, Becker, & Fiore, 1985). Coppel found that 41% o f  the sample was depressed and 

40% met the criteria for a depressive disorder during an earlier phase o f the caregiving 

process (Coppel et al., 1985). These rates are similar to those reported by Dura and 

colleagues, who found that 30% o f a caregiving sample experienced clinical depression, 

while only 1% o f  the matched controls fell into this category (Dura et al., 1991). Cohen 

and Eisdorfer (1988) also reported significantly elevated rates o f  clinical depression 

among caregivers. In the Cohen and Eisdorfer (1988) study, 46 relatives o f 27 patients
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with clinically diagnosed dementia were interviewed and classified by a psychiatrist 

using DSM-III criteria (American Psychological Association, 1987) for depressive 

disorders. O f the 22 caregivers living with the care recipient, 12 (55%) met DSM-III 

criteria for unipolar depression (n = 5) or adjustment disorder with depressive symptoms 

(n = 7). None o f the caregivers residing outside o f  the care recipient’s home were 

clinically depressed (Cohen & Eisdorfer, 1988). Although Cohen did not report 

concordance rates between the Beck Depression Inventory (BDI) and clinical diagnosis, 

the depressed sample had significantly higher BDI scores than the non-depressed sample 

(Cohen & Eisdorfer, 1988). Even higher rates o f  depression are reported by Drinka and 

colleagues (Drinka, Smith, & Drinka, 1987). These investigators found that 83% o f  their 

caregiving sample met DSM-III criteria for major depression, although it is not clear if 

these data were based on self-report, clinical interview, or both (Drinka et al., 1987).

While most caregiving studies focus only on caregivers o f family members with 

Alzheimer’s-type dementia, two studies compared outcomes o f both Alzheimer’s 

dementia caregivers and caregivers for persons with Parkinson’s disease (Dura, 

Haywood-Niler, & Kiecolt-Glaser, 1990a) and caregivers o f physically (but not 

cognitively) impaired persons (Gallagher et al., 1989b). In these studies, the effects of 

caregiving for a person with Parkinson’s disease or a physical impairment were similar to 

the effects o f caring for a person with dementia. Gallagher’s results were particularly 

interesting in light of the fact that the SADS interviewers were instructed to discount 

depressive symptomatology directly attributable to caregiving (Gallagher et al., 1989b).

In a later study, Dura and associates used the Structured Clinical Interview 

(SCID) for DSM-IH-R (Spitzer, Williams, Gibbon, & First, 1992) to compare the 

prevalence o f depressive and anxiety disorders in caregiving adult children and 

comparison subjects matched on several demographic variables. The prevalence o f
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depressive disorders among the caregiving group was 18%, while none o f the comparison 

subjects met criteria for a current depressive disorder using the same diagnostic criteria 

(Dura et al., 1991). Similarly, no comparison subjects met the diagnostic criteria for an 

anxiety disorder, while 9% o f the caregiving group did suffer from a current anxiety 

disorder (Dura et al., 1991). The authors also reported the proportion o f caregivers 

reportedly suffering from a psychiatric disorder during the multiple years of caring for 

their parents and a similar time period was examined in each non-caregiving comparison 

subject. In the caregiving sample, 26% experienced a depressive disorder, and 10% an 

anxiety disorder, whereas only 4% o f the comparison subjects met criteria for depressive 

disorder and 1% experienced anxiety disorders during the same time period (Dura et al.,

1991). Similar results were obtained in a study o f  spousal caregivers using the SCID. 

Kiecolt-Glaser and associates found that 25% o f a spousal caregiving sample met criteria 

for a depressive disorder at baseline, while no cases existed in the matched comparison 

group (Kiecolt-Glaser et al., 1991). At follow-up (13 months later), 32% of the 

caregivers and 6% o f  the comparison subjects suffered from a depressive disorder in the 

intervening time period (Kiecolt-Glaser et al., 1991).

More recently, investigators are using the National Institute o f Mental Health 

Diagnostic Interview Schedule (DIS) (Robins, Helzer, Croughan. & Ratcliff, 1981) to 

assess the prevalence o f  psychiatric disorders among samples. For example, Russo and 

associates investigated prior history o f  and current psychiatric disorders in a sample o f 

spousal caregivers and demographically matched controls. They determined that 27% o f 

the caregiving sample suffered from an anxiety or depressive disorder after the onset of 

their spouses illness, and 20% suffered from at least one episode o f depressive disorder 

during the same time period. Significantly fewer control subjects experienced disorders 

within a comparable time frame, with only 10% meeting criteria for at least one
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depressive or anxiety disorder, with 7% specifically suffering from major depressive 

disorder. At baseline, the prevalence o f major depressive disorder was 7.3% among 

caregivers and 1.2% among controls. At that same data collection point, 9.8% o f  the 

caregiving sample and 2.3% o f the comparison group met diagnostic criteria for a 

generalized anxiety disorder. Eighteen months later, 9.8% o f the caregivers met criteria 

for major depression and 3.6% for a generalized anxiety disorder, while none o f the 

controls had a depressive disorder and the same 2.3% had a generalized anxiety disorder 

(Russo. Vitaliano, Brewer, Katon, & Becker, 1995).

In an effort to supplement diagnostic information gathered during interviews, 

several investigators used the Hamilton Depression Rating Scale (HDRS) to provide a 

continuous index o f depressive symptoms without the potential bias of self-report 

instruments (Hamilton, 1967). Interviews indicate the presence and severity o f  17 to 24 

symptoms o f depression based on information derived from the interview. Three o f the 

studies reviewed employed the HDRS, and each included a comparison group. The mean 

rating for caregivers in the study by Dura and associates was 7.37, while non-caregivers 

reported significantly fewer depressive symptoms with a mean HDRS score o f  2.66 

(Dura et al., 1991). In a study comparing the immune functioning of spousal AD 

caregivers, psychiatric inpatients, and two groups o f age-matched controls. Irwin and 

colleagues (1991) found similar results. The mean HDRS score of dementia caregivers 

was 8.4, significantly higher than the rating (mean = 4.7) o f  the age-matched control 

groups. The patients hospitalized for depression scored much higher than the caregivers 

with a mean value o f 20.6 (Irwin et al., 1991).

Summary: Psychiatric Morbidity o f  Caregiving

In summary, the literature on psychiatric morbidity o f  caregiving is suggestive but 

not conclusive (Schulz & O'Brien, 1994). There is strong evidence for increased
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symptom reports for depression among caregivers in these studies, as well as support for 

increased clinical psychiatric illness among a portion o f those caregivers. However, there 

remains a criterion problem o f  distinguishing normal distress from psychiatric illness 

(Becker & Morissey, 1988). Transient periods o f grief, despair, helplessness, and 

hopelessness may be much more common than a diagnosable depression among family 

caregivers. Becker and Morissey (1988) argue that the severe and chronic stressors 

associated with dementia caregiving are unlikely to precipitate a major depressive 

disorder, except in predisposed individuals. The authors suggest that the depressive-like 

symptoms among caregiving spouses should be categorized under the DSM-HI-R’s Code 

V: Conditions Not Due to a Psychiatric Disorder” (Becker & Morissey, 1988). This view 

is consistent with the conclusion reached by Fitting and associates. Fittings states, “it is 

our impression that most caregivers reporting depressive symptomatology are 

experiencing a 'transient dysphoric mood’ and not major depression’ (p. 250) (Fitting et 

al., 1986).

Caregiver Physical Distress 

The caregiver stress literature is characterized by a wide range o f physical health 

outcomes, ranging from symptom checklists to measures o f immune and metabolic 

function. As stated previously, two comprehensive reviews o f research on caregiver 

morbidity have been published in the past. In 1990, Schulz, Visintainer, and Williamson 

discussed 34 studies that examined the physical and/or psychological morbidities o f 

caregiving (Schulz et al., 1990). At that time, only 11 studies examined physical health 

and only one used a physiological marker (Kiecolt-Glaser et al., 1987). Since Schulz’s 

1990 review, additional studies have examined relationships between caregiver stress and 

physiological outcomes. However, studies using physiological markers o f stress still 

only account for a small proportion o f research on caregiver health (Schulz et al., 1995).
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In the following review, caregiver health outcomes are divided into the following 

categories; self-reported health, medication use, self-reported episodes o f acute and/or 

chronic illness, symptom checklists, utilization o f  health care, health-related behaviors, 

and physiological functioning (Schulz et al., 1990). Investigations into caregiver 

physiological outcomes include the exploration o f cardiovascular, metabolic, and 

immune variables. The methods o f measuring physical morbidity associated with 

caregiving, along with the results for each category, are described below. Refer to 

Appendix B for a summary o f  findings discussed below.

Self-Reported Global Health 

A common assessment o f physical health status in caregiver stress studies consists 

o f a single question asking respondents to rate their current health status on a scale from 

“p oo r’ to “excellent.” In the studies reviewed, the percentage o f respondents reporting 

their health as “fair” or “poor” ranged from 18% (Cohen et al., 1990) to 45% (Draper et 

al., 1992), with a median o f  31%. Respondents in these samples were mostly older, 

spousal caregivers. Epidemiological studies suggest that from 24% to 28% of the general 

elderly population rates their health as “fair” or “poor” (Schulz & O'Brien, 1994). 

Therefore, all but one study o f  caregiving spouses report higher percentages than this 

norm.

In a study comparing o f self-rated health between caregivers and non-caregivers, 

caregivers rated their health as significantly worse than non-caregivers on three self- 

report items (Baumgarten et al., 1992). Similarly, Grafstrom and colleagues found that 

caregivers judged their health to be “worse than expected,” and they did not find the same 

results among the non-caregiving sample (Grafstrom et al., 1992). These findings 

suggest that caregivers perceive their health to be worse than non-caregivers.
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Somatic Medication Use 

Reports o f somatic (versus psychotropic) medication use among caregivers are 

less consistent than the findings related to perceived health. Caregivers reported greater 

use o f prescription medication, over-the-counter (OTC) pain relievers, and OTC 

heartburn remedies than non-caregivers in the Baumgarten study (Baumgarten et al..

1992). In contrast, Grafstrom and colleagues did not find the same results, even though 

the caregivers in this sample perceived their health as worse than non-caregivers 

(Grafstrom et al., 1992). However, the adult children caregivers in Grafstrom’s sample 

were three times more likely to use prescription medications than their non-caregiving 

cohorts (Grafstrom et al., 1992). Similarly, Kiecolt-Glaser and colleagues did not find a 

significant difference in the use o f  medications between caregiving and non-caregiving 

samples (Kiecolt-Glaser et al., 1991), and Vitaliano and associates did not find a 

significant difference in the use o f  antihypertensive medications among caregivers and 

controls (Vitaliano, Russo, Bailey, Young, & McCann, 1993). Finally, the rate o f 

medication use in the study conducted by Brodaty and associates was actually less than 

the population norms for Australia (Brodaty & Hadzi-Pavlovic, 1990).

Acute and Chronic Illness 

Studies investigating chronic conditions and illness episodes among caregivers 

also reveal mixed results. Baumgarten and colleagues found that the number o f chronic 

health conditions experienced by caregivers was comparable to non-caregivers 

(Baumgarten et al., 1992) and at a 15 to 18 month follow-up assessment, the number o f 

major illness episodes and minor ailments reported by spousal caregivers had not 

changed from baseline assessments (Vitaliano et al., 1991). Additionally, Kiecolt-Glaser 

and associates found that caregivers and non-caregivers did not differ in the number o f 

illness episodes over a one-year period, despite declining immunity among caregivers
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(Kiecolt-Glaser et al., 1991). After further investigation, the Kiecolt-Glaser team found 

that caregiver illness episodes were o f longer duration and resulted in more health care 

visits, than non-caregiving comparison groups (Kiecolt-Glaser et al., 1996). This finding 

may be evidence for the assumption that immune decrements ultimately lead to poorer 

health outcomes among distressed caregivers.

In a study by Shaw and associates (1997), there was no significant difference 

between caregivers and control subjects on three health events (physical illness or 

disability lasting longer than one month, an unhealthy rating by a nurse interviewer, or 

hospitalization), although the authors report that caregivers demonstrated a trend for 

greater hazard o f  serious illness (Shaw et al., 1997).

Symptom Checklists

A variety o f  symptom checklists were utilized in the studies reviewed. The 

Australian caregivers studied by Brodaty and Hadzi-Pavlovic (Brodaty & Hadzi- 

Pavlovic, 1990) did not show evidence of physical impairment or significant symptoms 

on the Duke-UNC (University o f  North Carolina) Health Profile (Parkerson et al., 1981). 

Similarly, Neundorfers results from the Physical Health section o f the Older American 

Resource and Service (OARS) Questionnaire (Duke University, 1978) suggests that 

caregiving had little impact on the health o f the sample o f spousal caregivers 

(Neundorfer, 1991). Also, Cattanach and Tebes (1991) did not observe differences in the 

ratings o f adult daughter caregivers to cognitively impaired, functionally impaired, or 

non-impaired parents, using the Cohen-Hoberman Index o f physical symptoms (Cohen & 

Hoberman, 1983). Robinson reported a mean score o f 16.5, out o f  20, using the 

Louisville Health Scale (Brennan & Murrell, 1987), with higher scores indicating better 

health (Robinson, 1989). Baumgarten and associates did not find that caregivers reported 

more physical symptoms than comparison subjects but this is inconsistent with their
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findings o f increased medication use and poorer perceived health (Baumgarten et al..

1992). Overall, there is little evidence that caregiver physical health is impacted 

negatively by the caregiving experience when physical health is assessed using symptom 

checklists (Schulz et al., 1990).

Health Care Utilization

Measures o f  health care utilization such as hospitalization and physician visits are 

sometimes considered to be more objective assessments o f physical health status than 

self-report items, although they may be poor indicators o f caregiver distress (Schulz et 

al., 1990). If the demands o f caregiving effect preventative health behaviors such as 

going to a health care provider, taking medications, or following a specific diet, the 

deleterious health effects o f such behaviors may take years to unfold. Moreover, in 

communities with very few social service agencies or specific programs designed to 

support family caregivers (e.g., rural communities), severely distressed caregivers may be 

unable to access health care due to overwhelming caregiving responsibilities or lack o f 

financial resources.

Despite methodological flaws associated with evaluating health care utilization as 

a measure of caregiver distress, a number o f  investigators report these data (Schulz et al., 

1990). Secondary analysis o f  the Yale Health and Aging Project revealed that husbands 

o f women with severe cognitive impairment were hospitalized more often than men 

whose wives demonstrated mild cognitive impairment; although the level o f  cognitive 

impairment in men was not associated with hospitalization o f their wives (Moritz et al.,

1992a). Spousal caregivers studied longitudinally by Vitaliano and associates averaged 

1.1 nights of hospitalization at baseline and this figure did not significantly change over 

the 15 to 18 month follow-up period (Vitaliano et al., 1991). Cohen reported that 11% of 

a caregiving sample was hospitalized within a one year period, with spouses hospitalized
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more frequently than other types o f  caregivers (Cohen et al., 1990). Grafstrom and 

colleagues compared the proportion of caregiving and non-caregiving subjects receiving 

more than one medical exam in the prior year, and found that there was no difference 

between the two groups (Grafstrom et al., 1992). The spousal caregivers studied by 

Vitaliano averaged two physician visits per year (Vitaliano et al., 1991). Similarly, 

caregiving adult daughters averaged 2.5 physician visits over a one-year period 

(Cattanach & Tebes, 1991). It is interesting to note that over 70% o f the mostly spousal 

caregivers evaluated in Draper’s study reported visiting a physician in the past few weeks 

(Draper et al., 1992), although, only 17% of the caregivers in Cohen’s study reported a 

physician appointment in the month prior to assessment (Cohen et al., 1990).

Health-Related Behaviors 

A variety o f  health related behaviors have been investigated, including alcohol 

consumption, smoking, caffeine use, and hours o f sleep. The caregivers in Baumgarten’s 

study actually consumed less alcohol and smoked less than non-caregivers (Baumgarten 

et al.. 1992). Along those same lines, caregivers and comparison subjects in Keicolt- 

Glaser’s study did not differ in alcohol consumption, smoking, caffeine use or plasma 

albumin levels, with the last variable indicating an adequate nutritional status (Kiecolt- 

Glaser et al., 1991). Additionally, Moritz and associates did not find an association 

between alcohol use or smoking and the level o f cognitive impairment in one’s spouse 

(Moritz et al., 1992a). The one significant finding in this domain is that subjects report 

significantly less sleep (in the past three days) than controls (Kiecolt-Glaser et al., 1991).

Physiological Function 

Since 1990, a number o f studies have examined relationships between caregiving 

and physiological outcomes. However, physiological studies still only account for a
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small proportion o f research on caregiver health. Recent areas o f study include: 

metabolic functioning, cardiovascular functioning, immune functioning, and 

neuroendocrine functioning (Vitaliano, 1997). The following is a review o f the literature 

evaluating those physiological health outcomes among caregivers.

Metabolic Function

Higher plasma lipid levels are correlated with psychosocial factors (e.g., anger, 

avoidance coping, type A behavior) among men younger than 60 years o f  age. Vitaliano 

and associates evaluated this relationship among two groups of older women and men; 

spousal caregivers and age- and gender-matched controls (Vitaliano, Russo, & Niaura, 

1995). Findings o f this study suggest that combinations o f  anger-held in, anger-out 

(expressed anger), controlled anger, Type A behavior, and avoidance-type coping 

explained a significant amount o f the variability in levels o f triglycerides, high-density 

lipoproteins (HDLC), and low-density lipoproteins (LDLC) (Vitaliano et al., 1995).

Male caregivers had higher plasma triglycerides values and lower HDLC levels than male 

controls (Vitaliano et al., 1995). I f  heritability explains 50% to 60% o f inter-individual 

differences in serum lipids (Heller, deFaire, Pedersen, Dahlen, & McCleam, 1993), then 

40% to 50% o f  lipid variability may be due to psychosocial factors and life style. These 

findings suggest that clinically significant health outcomes among caregivers may depend 

on the presence o f other risk factors such as life style, social support, gender, race, and 

existing health problems.

Another area o f concern for the health o f  elderly caregivers is related to stress 

hormones. When stress hormones (e.g., cortisol and catecholamines) are elevated, insulin 

levels tend to be elevated, even if glucose levels are controlled (Davis, Cherrington, 

Goldstein, Jacobs, & Price, 1993). Given the importance o f insulin and glucose to the 

health o f older adults (e.g., high levels o f insulin are associated with decreased cardiac
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output, high blood pressure, and a number o f other physical disorders), Vitaliano and 

associates investigated the insulin and glucose levels in caregiver and comparison 

subjects. Additionally, they evaluated the relationship between psychological distress 

and glucose or insulin. Data suggests that caregivers had significantly higher insulin 

levels at time 1 (Tl) and time 2 (T2), than did controls, even when obesity, exercise level, 

gender, age, alcohol consumption, hormone replacement therapy (HRT), lipids, and 

hypertension (HTN) were considered in the analysis; caregivers reported significantly 

more psychological distress than did controls at Tl and T2; differences between 

caregivers and controls at Tl on measures o f psychological distress did not mediate the 

insulin difference observed; but differences in distress at T2, between caregivers and 

controls, did mediate the difference in insulin at T2; although caregiving status was not 

associated with glucose at Tl or T2, psychological distress at T l was associated with 

higher glucose at T2 (after controlling for glucose at T l) (Vitaliano, Scanlan, Krenz. 

Schwartz, & Marcovina, 1996). Based on computer searches o f  psychological, 

gerontological, and medical literatures, this may be the first study to examine 

relationships between caregiver status, psychological distress, insulin, and glucose. 

Overall, the results suggest that metabolic variables are more related to perceived distress 

than they are to an objective measure o f stress, namely a caregiver’s relationship to the 

care recipient. Together, the findings from Vitaliano’s lab suggest that negative health 

consequences associated with caregiving may be related to psychological distress 

(Vitaliano, 1997).

Cardiovascular Function

At least five studies used cardiovascular reactivity paradigms to assess vascular 

and heart rate response to acute stressors among caregivers (King & Brassington, 1997; 

King, Oka, & Young, 1994; Moritz et al., 1992a; Uchino, Kiecolt-Glaser, & Cacioppo,
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1992; Vitaliano, Russo, Bailey, Young, & McCann, 1993). Uchino and colleagues found 

that, when exposed to acute stress, caregivers scoring low on social support demonstrated 

increases in heart rate reactivity, while caregivers scoring high on social support showed 

declines in heart rate reactivity. The same association was not found among non

caregivers. These investigators did not find an association between blood pressure and 

the acute stressor in either group o f subjects (Uchino et al., 1992). Vitaliano and 

associates found that caregivers were more reactive than controls, only if  they were 

hypertensive (Vitaliano et al., 1993). In a similar study, Vitaliano, Russo, and Niaura 

(1995) found higher levels o f  triglycerides among male caregivers, but not female 

caregivers, when compared to controls (Vitaliano et al., 1995). As stated previously, 

findings suggest that clinically significant health outcomes among caregivers may depend 

on the presence o f other risk factors such as social support, gender, race, and existing 

health problems (Vitaliano, 1997).

Moritz and colleagues (1992) examined blood pressure and cognitive function in 

spousal pairs enrolled in the Yale Health and Aging Project. Specifically, they 

investigated the relationship between the caregiver’s blood pressure and the care 

recipient’s cognitive functioning. Outcomes o f the study included mean blood pressure, 

the prevalence o f hypertension, and the prevalence o f untreated hypertension. Cognitive 

status was measured using the Short Portable Mental Status Questionnaire (SPMSQ) 

(Pfeiffer, 1975). Results of the study suggest that caregiving husbands o f  severely 

impaired women demonstrated increases in systolic blood pressure. However, this trend 

did not hold for caregiving wives o f men with high levels o f cognitive impairment 

(Moritz et al., 1992a). The prevalence o f  untreated hypertension was higher among 

husbands o f severely impaired care recipients (48%), than it was for men caring for 

moderately impaired wives (34%)(Moritz et al., 1992a). Interestingly, untreated

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



48

hypertension among female caregivers was not related to the cognitive functioning o f 

their husbands. In women, the association between the prevalence o f hypertension and 

the cognitive functioning o f their husbands was marginally significant (Moritz et al., 

1992a).

One study o f  cardiovascular functioning among caregivers involved the blood 

pressure and heart rate o f five female caregivers and five control subjects in three 

different settings: outpatient health care clinic, place o f  employment, and post-work 

setting. Female caregivers demonstrated significant increases in systolic blood pressure 

following work, while non-caregivers showed decreases in blood pressure after work 

(King, Oka, & Young, 1994). Although the generalizability o f these findings are limited 

(due to the small sample size), the results provide initial support for the hypothesis that 

family caregiving is a stressor that may have a  significant negative impact on 

physiological responses, such as blood pressure levels, that over time could have negative 

health consequences (King et al., 1994).

In another study, King and Brassington investigated cardiovascular variables with 

a particular emphasis on exercise physiology (King & Brassington, 1997). In this study, 

one group o f  caregivers were exposed to a four-month exercise training program and 

another group o f  caregivers acted as the control group (not exposed to exercise program). 

At baseline, the two groups o f  caregivers did not differ on blood pressure, but at post- 

treatment evaluations, the experimental (exercise) group showed lower ambulatory 

systolic blood pressure (when they exercised in the presence o f the care recipient), 

relative to the comparison caregivers in the non-exercise group (King & Brassington. 

1997). This work is important in that it shows relationships between exercise training 

and cardiovascular variables, having implications for caregiver health because elevated 

blood pressure is a risk factor for hypertension and coronary artery disease (King &
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Brassington, 1997). To summarize the above findings, preliminary evidence suggests 

that chronic stress may moderate cardiovascular reactivity, thus providing one possible 

mechanism through which chronic stress could evoke acute (and possibly chronic) 

endocrine and immune changes (Vitaliano, 1997).

Neurological. Endocrine, and Immune Function

In a descriptive study o f  circulating immune cells, Reese and associates (1994) 

found no differences between caregiver or control groups in the absolute number, or 

relative percentage, o f  circulating T-lymphocytes or Natural Killer (NK) cells (Reese et 

al., 1994). Additionally, there was no difference in the number o f immune cell subsets 

detected in peripheral blood o f two different types o f caregivers (dementia versus stroke 

caregivers) (Reese et al., 1994). The results o f this study should be interpreted with 

caution since circulating immune cell numbers do not necessarily correlate with immune 

function (Vedhara, Fox, & Wand, 1999). While lymphocyte counts done in Reese's 

(1994) study are often reported in other psychoneuroimmunology (PNI) studies, 

quantification of cells numbers are not very informative, unless they are combined with 

functional assessments o f immunity (Vitaliano, 1997).

Much o f the work conducted on immune function related to caregiver distress has 

come from the laboratory o f Kiecolt-Glaser and associates, conducting five studies 

comparing immune functioning o f caregivers and non-caregiving controls. The first 

investigation o f caregiver immune function was a cross-sectional study performed by 

Kiecolt-Glaser, Glaser, Shuttleworth, Dyer, Ogrocki, and Speicher (1987). In this study, 

caregivers had significantly higher antibody titers to the latent herpesvirus Epstein-Barr 

virus (EBV), reflecting poorer cellular immune system control o f herpesvirus latency 

than control subjects. Also, caregivers had significantly lower percentages o f both total 

T-lymphocytes, and helper-T-lymphocytes, than comparison subjects. Although the two
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groups did not differ in the percentage o f  Natural Killer (NK) cells or the relative 

percentages o f suppressor T-cells, there was a significant difference in the helper-to- 

suppressor ratio (Kiecolt-Glaser et al., 1987). These data supported the primary 

hypothesis o f the study; that caregivers appear more distressed and have poorer immune 

function than age-matched peers.

In the second study, Kiecolt-Glaser, Dura, Speicher, Trask, and Glaser (1991) 

used a longitudinal design (13 months between baseline [T l] and follow-up [T-2]) to 

evaluate differences between a sample o f  caregivers and a sample o f  demographically- 

matched controls (Kiecolt-Glaser et al., 1991). This study revealed that between T l and 

T2, relative to controls, caregivers were more depressed and demonstrated immune 

decrements on three measures o f  cellular immunity (antibody titers to latent EBV, and 

blastogenesis with two mitogens, concanavalin A [Con A] and phytohemagglutinin 

[PHA]) (Kiecolt-Glaser et al., 1991), although they found no differences in percentages 

o f total T-lymphocytes, helper or suppressor lymphocytes, NK cells, or B-lymphocytes. 

Additionally, caregivers experienced significantly more days o f  illness from infectious 

disease (primarily upper respiratory tract infections), and visited health care providers 

more frequently than controls. In this study, the caregivers showing the most uniform 

immune declines were those reporting lower levels o f social support, were most 

distressed by the behavioral problems exhibited by the care recipient, and most likely to 

institutionalize the care recipient (Kiecolt-Glaser et aL, 1991).

In a study designed to provide evidence that stress-related immunologic changes 

in caregivers have important consequences for health, Kiecolt-Glaser and associates 

compared the rates o f wound healing and stimulated interleukin lp  (IL-1P) production 

after a punch biopsy procedure was done on 13 caregivers and 13 control subjects. 

Results showed that complete wound healing took significantly longer in caregivers,
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compared to controls (Kiecolt-Glaser, Marucha, Malarkey, Mercado, & Glaser, 1995). 

Moreover, caregivers produced less IL -ip in response to stimulation o f  blood with either 

lipopolysaccharide, tumor necrosis factor (TNF), or granulocyte-macrophage colony- 

stimulating factor (GM-CSF), but further analysis suggests that difference in cytokine 

production between caregivers and controls was only significantly different for the 

lipopolysaccharide-stimulated blood (Kiecolt-Glaser et al., 1995). The cytokine IL-ip is 

protective against infection, prepares injured tissue for the repair process, and enhances 

recruitment o f phagocytes. Previous studies show that stress can increase vulnerability to 

infectious illness (Glaser & Kiecolt-Glaser, 1994; Sheriday et al., 1991). Therefore, 

findings from this study suggest that stress-related alterations in immune function could 

have implications for both infectious disease and wound repair from trauma (Kiecolt- 

Glaser et al., 1995).

In another study o f  immune alterations among caregivers, Kiecolt-Glaser, Glaser, 

Gravenstein, Malarkey, and Sheridan (1996) investigated differences between caregivers 

and controls on immune response to influenza vaccination and in vitro production of 

several cytokines. In this study, relative to control subjects, caregivers showed poorer 

antibody response following vaccination, and they demonstrated lower levels o f  virus- 

specific-induced interleukin 2 (IL-2) and interleukin lp  (IL-IP), although no differences 

were found between groups on induced levels o f  interleukin 6 (IL-6) (Kiecolt-Glaser et 

al., 1996). These data support previous findings, suggesting that chronically distressed 

older adults are at risk for both infectious disease and poor wound healing.

In a 1997 study, Glaser and Kiecolt-Glaser evaluated several immune measures 

relevant to latent herpes simplex virus type 1 (HSV-1) infection among 71 caregivers and 

58 matched-controls (Glaser & Kiecolt-Glaser, 1997). In this study, caregivers had 

significantly higher antibody titers to a total viral antigen and a weaker HSV-1 specific T-
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cell response, than controls. These data provide additional evidence that the 

psychological stress (distress) associated with caregiving can modulate a virus-specific 

immune response (Glaser & Kiecolt-Glaser, 1997).

Other researchers have reported additional immunological differences between 

spousal caregivers and non-caregivers. McCann (1991) showed that the response to 

delayed hypersensitivity skin testing was markedly poorer in spousal caregivers, 

compared to both elderly non-caregivers and age-based norms. Furthermore, results 

showed that the immunological differences between the three groups o f subjects were not 

attributable to health-related behaviors (McCann, 1991). Collectively, these data suggest 

that caregivers are more distressed and have poorer immune function, than their (well- 

matched) peers.

In a study designed to determine if immunological adaptation occurs once the role 

o f caregiver is terminated (bereaved caregivers), Esterling and associates tested the 

hypothesis that continuing (current) and bereaved caregivers (former caregivers) would 

show similarly poor Natural Killer/Lymphocyte-Activated Killer (NK/LAK) cell 

response to recombinant interferon-gamma (rIFN-y) and recombinant interleukin-2 (rlL- 

2) stimulation in vitro than non-caregiving controls (Esterling et al., 1994). In a sample 

o f caregivers (both current and bereaved) and demographically-matched controls, data 

revealed that both groups o f caregivers were significantly more depressed and perceived 

more distress, than matched-controls. Also, the two groups o f caregivers did not differ in 

the response o f  NK/LAK cells (in-vitro) to rIFN-y or rIL-2, and both groups had a 

significantly poorer response to these cytokines than controls (Esterling et al., 1994). 

These data suggest that the physiological and psychological consequences o f chronic 

stressors may persist well beyond the cessation o f  the actual stressor.
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In an effort to explore possible cellular or psychological mechanisms that might 

explain the findings above, Esterling, Kiecolt-Glaser, and Glaser (1996) designed a study 

to determine if removal o f non-NK cell populations would affect the NK cell response to 

either rIFN-y or rIL-2. If the differences in NK activity (between caregivers and non- 

caregivers) were due to extracellular (non-NK) components, removal o f  non-NK 

populations would restore NK response to one or both o f the cytokines. Although, for 

former caregivers, an average o f  three years had elapsed since the death o f the care 

recipient, current and former caregivers did not differ in the response o f NK cells to 

either rIFN-y or rIL-2; together, both groups o f caregivers had significantly poorer 

responses to both cytokines, compared with controls (Esterling, 1996). These data 

suggest that the poor NK responses to these cytokines (noted above) are related to direct 

effects o f NK cells.

In a rigorously designed study. Mills and colleagues (1999) investigated the 

effects o f chronic stress (caregiving) on L-selectin expression in peripheral lymphocytes 

of elderly spousal caregivers. L-selectin plays a crucial role in the migration of naive T- 

lymphocytes and is typically shed upon activation. Additionally, the investigators 

speculated that imposing an acute stressor, on chronically distressed caregivers would 

lead to further negative health outcomes. To test this hypothesis, spousal caregivers were 

categorized into two groups: “vulnerable” and “not vulnerable”. Caregivers were 

considered “vulnerable” if there was a mismatch between the amount o f care required by 

the care recipient and the amount of respite available to the caregiver. The two groups of 

caregivers (vulnerable and not vulnerable) were evaluated under two conditions; rest and 

immediately following exposure to an acute stressor. The investigators speculated that 

the most negative physiological and psychological effects o f  caregiving would be seen in 

the ‘Vulnerable” group o f caregivers. Findings suggested that, at rest, vulnerable
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caregivers had 60% fewer L-selectin negative CD8+ T-cells (CD8+CD62L-) but no 

difference in CD8+CD62L+ cells. Vulnerable caregivers also showed significantly fewer 

CD4CD62L- cells, but no difference in CD4CD62L+ cells. Furthermore, resting plasma 

epinephrine levels were 44% higher in vulnerable caregivers, as compared with non- 

vulnerable caregivers. Also, the acute stressor increased circulating levels o f 

CD8+CD62L- and CD8+CD62L+ lymphocytes and catecholamines similarly in both 

groups. These data suggest that caregivers who are more vulnerable to the chronic stress 

of caregiving show a decrement in circulating CD8+CD62L- lymphocytes, possibly by 

adrenomedullary activation. The data also suggest that lymphocytes subsets (e.g., 

CD8+CD62L-) may play a role functional immune decrements associated with the 

chronic stress o f caregiving (Mills et al., 1999).

Several studies have been conducted in the laboratory o f Irwin and associates in 

an effort to understand the pathways by which cellular immune function (e.g., NK 

cytotoxicity) is regulated. In a cross-sectional study o f  immune and endocrine measures, 

Irwin and associates (1991) compared NK cell activity and neuropeptide Y (NPY) levels 

between groups o f  caregivers, depressed patients, and controls. While no significant 

differences were observed in NK activity among caregivers and controls, caregivers and 

depressed patients had significantly higher levels o f  NPY. Circulating concentrations o f 

NPY were inversely correlated with NK activity in the total sample, supporting the theory 

that NPY is a potent regulator of NK activity. These findings suggest that increased 

sympathetic nervous system activity and the release o f  NPY may be associated with the 

modulation o fN K  cytotoxicity (Irwin et al., 1991). If  this is the case, there may be 

differences in immune function among older caregivers and age-matched controls, but 

measures o f NK activity may not capture this difference.
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In a study designed to determine if sympathetic nervous system activity 

modulates immune function, Irwin and Patterson (1994) examined the relationship 

between NK activity, plasma levels o f  catecholamines (epinephrine and norepinephrine), 

and NPY among samples o f  caregivers, depressed patients and age-matched controls. 

Findings demonstrated that NK cytotoxicity was negatively correlated with sympathetic 

nervous system activation in caregivers and depressed patients. These data suggest that 

norepinephrine modulates the lytic activity o f  NK cells and may be an underlying 

mechanism by which immune function is reduced in depression and chronic life stress 

(Irwin & Patterson, 1994).

In a recent study o f  hypothalamic-pituitary-adrenal (HP A) activation and chronic 

distress, Irwin and colleagues (1997) found that caregivers and controls did not differ in 

measures o f NK cell activity, or basil plasma levels o f  adrenocorticotropic hormone 

(ACTH), cortisol, P-endorphine, prolactin, epinephrine, norepinephrine, or NPY (Irwin et 

al., 1997). While older age and male gender correlated with increased levels o f  ACTH. 

neither the incidence or severity o f depression, or the severity o f  stress were associated 

with any o f  the other measures evaluated (Irwin et al., 1997). Classification o f  caregiver 

burden identified caregivers that were mismatched in terms o f amount o f care provided 

and respite time received. The mismatched caregivers had significantly higher basal 

plasma ACTH but no change in other measures, as compared to non-mismatched 

caregivers. Additionally, NK activity was negatively correlated with NPY, but not with 

any o f the other neuroendocrine measures (Irwin et al., 1997). Since these findings differ 

from a number o f other studies o f caregiver distress and NK activity (Kiecolt-Glaser et 

al., 1991; Kiecolt-Glaser & Glaser, 1990; Kiecolt-Glaser et al., 1987; Vitaliano, 1997), 

Irwin cautions that the non-significant findings may be due to stratification o f  the 

samples on several variables (e.g., age), resulting in a Type II error in the detection of
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low to moderate effect sizes (Irwin et al., 1997). Also, day-to-day variability in NK 

activity would warrant a longitudinal study design.

Since growth hormone (GH) is involved in the modulation of both cellular and 

humoral immunity (Kooijman, Hoodge-Peters, & Hoodge, 1996), and the chronic stress 

of caregiving is associated with decrements in both T- and B-cell function, Wu and 

associates (1999) designed a study to determine if there is down-regulation o f GH 

messenger ribonucleic acid (mRNA) gene expression in T- and/or B-cells o f elderly 

female caregivers and matched controls (Wu, Devi, & Malarkey, 1996). The findings 

suggest that three times more GH mRNA was found in B-cells, than was found in T-cells 

of control subjects (non-caregivers). This finding supports previous data suggesting that 

GH mRNA is found predominantly in B-cell areas o f immune organs in humans. The 

data also showed that caregivers had 50% less expression o f  GH mRNA in peripheral 

blood mononuclear cells and 60% less expression o f GH mRNA in B-cells. than controls 

(Wu et al., 1999). These findings would support the hypothesis that decreased 

lymphocyte GH mRNA may be involved in the poor immune response to influenza 

vaccine that has been demonstrated in elderly caregivers (Kiecolt-Glaser, Glaser, 

Gravenstein, Malarkey, & Sheridan, 1996).

Lastly, identification o f  neurotransmitter changes among dementia caregivers 

provides information about how the brain responds to chronic stress and may even shed 

light on etio logic theories o f stress-related psychiatric disorders. Two independent 

studies o f gamma aminobutyric acid (GABA) concentrations in cerebral spinal fluid 

(CSF) o f spousal caregivers and aged-matched controls showed that caregivers had 

significantly higher CSF GABA concentrations, when compared to control subjects 

(Chou, Deptuia, Singh, & Nunzio, 1994; Pomara, Deptula, Gallow, LeWitt, & Stanley, 

1989). These authors note that there is considerable literature suggesting a role for
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GABAergic systems in anxiety (Pomara et al., 1989). In studies using animal models, 

acute stress results in alterations o f  CSF GABA concentrations, as well as in the activity 

o f the GABA receptor-gated chloride channel in the brain (Pomara et al., 1989). Thus, 

data from multiple laboratories show differences in cardiovascular, immune, and 

endocrine function between caregivers and controls.

Summary: Physical Morbidity o f  Caregiving

Overall, the evidence linking psychological health effects o f  caregiving is robust 

(Schulz et al., 1990). Virtually all studies report elevated levels o f depressive symptoms 

among caregivers, and studies using diagnostic interviews report a higher prevalence o f 

clinical depression and anxiety among caregivers when compared to population norms or 

control groups. Utilization o f psychotropic medication is also higher among caregivers 

than non-caregivers.

The findings for physical health effects o f caregiving are more equivocal. 

Although a number o f investigators report significant health effects among subsets o f 

caregivers, patterns o f findings across studies are not as consistent. Evidence linking 

caregiving to physical health indicators such as reported illness, physical symptoms, 

health care utilization, or health-related behaviors is generally weak (Schulz et al., 1990). 

This may be due to different definitions o f health, health outcome measures, caregiving 

and control samples (varying levels o f  vulnerability and resources), care recipient 

samples (functional versus behavioral impairments), and the fact that some self-report 

measures o f physical health may primarily reflect life satisfaction (Hooker & Siegler. 

1992).

Evaluating links between caregiver distress and health outcomes will ultimately 

require complex, multivariate models that are tested prospectively, over an extended 

period o f time. For example, Vitaliano and associates evaluated the negative health
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effects o f caregiving over a 30 month period and found that physiological responses to 

the chronic stress o f  caregiving may take time to be observable (Vitaliano et al., 1997). 

Despite methodological challenges inherent in the evaluation o f  caregiving outcomes, 

data from several laboratories lend weight to the argument that chronic stressors can 

contribute to affective disorders and may alter caregivers’ sympathetic, neuroendocrine, 

and immunological function. Accordingly, caregivers provide an important model for 

determining the effects o f  chronic stressors in older adults (Vitaliano, 1997).

Moderating Variables in Caregiver Stress

Researchers typically theorize the stress o f  caregiving as chronic because 

caregivers face many years o f continuous exposure to the daily demands o f caregiving. 

However, over the disease trajectory, the intensity and/or frequency o f a caregiver’s level 

o f distress may vary widely. In an effort to better understand this variability, 

investigators have identified a number o f factors associated with differing levels o f  

morbid outcomes. O f special interest are a number o f  variables that appear to moderate, 

or render less harmful, the effects o f caregiving among some individuals (Vitaliano, 

1997).

In Vitaliano’s theoretical model o f caregiver distress, psychophysio logical effects 

o f caregiving are moderated by interactions among stress exposure, caregiver 

vulnerability, and caregiver psychological and social resources (Vitaliano et al., 1989b). 

In the current study, moderating (independent) variables are defined as follows: 1) 

“exposure to stressors” is the care recipient’s level o f  behavioral impairment, 2) 

'‘vulnerability” is defined as the caregiver’s age, gender, ethnicity, relationship to the care 

recipient, level o f  education, employment status, income, health status, and personality 

traits, 3) “social resources” are defined as the caregiver’s level o f social support, and 4) 

“psychological resources” are defined as the PLST intervention.
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Exposure to Stressors

Regardless o f etiology (e.g., Alzheimer’s disease, vascular disease. Pick’s 

disease), dementia is characterized by progressive deterioration o f mental functioning. 

Over time, care recipients are less able to care for themselves, becoming more dependent 

on their caregivers (Zarit & Whit latch, 1992). Impairments associated with dementia can 

be divided into three broad domains: 1) functional impairment (e.g., difficulty with basic 

activities of daily living [ADL] such as bathing and toileting, as well as instrumental 

activities of daily living [I ADL] such as keeping a checkbook and making necessary 

home repairs); 2) cognitive impairment (e.g., memory loss and deterioration of higher 

cortical functions); and 3) behavioral or psychiatric impairment (e.g., agitation, delusions, 

hallucinations, and disinhibition) (Dunkin & Hanley, 1998).

The level o f  functional (ADL and/or IADL) impairment in care recipients was 

related to caregiver burden in one study (Baumgarten et al., 1992), although a large 

number of studies found no association between these variables (Boss, Caron, HorbaL & 

Mortimer, 1990; Cattanach & Tebes, 1991; Draper et al., 1992; Hinrichsen & Niederehe, 

1994; Kiecolt-Glaser et al., 1991; Morrissey, Becker, & Rubert, 1990; Russo et al., 1995; 

Schulz & Williamson, 1991; Wallhagen, 1992). Similarly, no evidence o f a relationship 

exists between the care recipient’s level o f cognitive impairment and the caregiver’s level 

o f burden (Boss et al., 1990; Brodaty & Hadzi-Pavlovic, 1990; Cattanach & Tebes, 1991; 

Dura et al., 1991; Pruchno & Resch, 1989a; Russo et al., 1995). While the study 

conducted by Baumgarten and colleagues did detect a relationship between caregiver 

depression and the level cognitive impairment in the care recipient (Baumgarten et al., 

1992), Moritz and colleagues only found the same association among male caregivers 

(Moritz et al., 1992a).
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Behavioral Impairment in Care Recipients

The one care recipient characteristic that overwhelmingly predicts caregiver 

distress is the degree to which the care recipient demonstrates behavioral problems 

(Baumgarten et al., 1992; Boss et al., 1990; Brodaty & Hadzi-Pavlovic, 1990; Chenoweth 

& Spencer, 1986 ; Clybum et al., 2000; Deimling & Bass, 1986; Draper et al., 1992; 

Gallagher-Thompson et al., 1992; Gignac & Gottlieb, 1996; Gilleard et al., 1984; 

Hinrichsen & Niederehe, 1994; Kiecolt-Glaser et al., 1991; Mace & Rabins, 1987; 

Mangone et al., 1993; Neundorfer, 1991; Pruchno & Resch, 1989; Rabins, Mace, & 

Lucas, 1982; Schulz & Williamson, 1991; Semple, 1992; Teri & Wagner, 1992; 

Townsend, Noelker, Deimling, & Bass, 1989), and, several sources suggest that some 

problem behaviors provoke greater distress than others (Deimling & Bass, 1986; Miller et 

al.. 1991). Furthermore, several investigators report that behavioral problems are strong 

predictors o f institutionalization (Chenoweth & Spencer, 1986; Cohen-Mansfield, 1986: 

Zimmer, Watson, & Treat, 1984).

The most commonly reported behavioral changes associated with dementia 

include neurovegetative symptoms (e.g., lethargy, social withdrawal), sleep disturbance, 

restlessness, wandering, assault, aggression, destroying property, verbally disruptive 

behavior (e.g., screaming), and inappropriate sexual behavior (Chenoweth & Spencer, 

1986; Folstein & Bylsma, 1994; Nasman, Bucht, & Erikson. 1993; Rabins et al., 1982; 

Teri. Traux, Logsdon, & Uomoto, 1992a). Behavioral problems are extensive and often 

occur concurrently in persons suffering from dementia, appearing in up to 67% of care 

recipients upon diagnosis (Cacabelos, 1996), in approximately 65% o f demented persons 

who are institutionalized (Nasman et al., 1993), and between 70 and 90% of persons with 

advanced dementia (Mendez, Martin, Smyth, & Whitehouse, 1990; Swearer, Drachman, 

O'Donell, & Mitchell, 1988; Teri, Larson, & Reifler, 1988). Thus, behavioral symptoms
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can be regarded as the primary manifestation o f dementia since they worsen with disease 

progression and appear to have a profound effect on caregivers stress.

Caregiver Vulnerabilities

Caregiver vulnerabilities are typically thought o f as moderating the burden o f 

caregiving. In other words, they are variables that alter the relationship between 

caregiving stress and the outcomes o f caregiving. Two complementary areas o f the 

vulnerability literature have special relevance to the study o f caregiver distress. The first 

area focuses on enduring, less controllable influences on the individual. Some authors 

view vulnerability as a genetically inherited trait as well as propensities acquired through 

experience (Rosenthal, 1970; Zubin & Spring, 1977). According to this view, the degree 

o f distress induced by caregiving is determined by whether the vulnerability threshold is 

crossed and maladaptation ensues (Mechanic, 1967). Examples o f  this type of 

vulnerability are biological disposition and personality variables.

The second area identified in the vulnerability literature reflects a more global 

demographic approach to studying stress and may permit more immediate identification 

o f caregivers at risk for morbid effects o f  caregiving. It is derived from the literature on 

psychiatric epidemiology (Robins, 1978; Thoits, 1982; Weissman & Klerman, 1978). 

Research in this area suggests that demographic variables (such as residential location 

and socioeconomic status) may predict psychiatric disorders and distress. In the 

caregiver stress literature, the demographic variables examined consist o f  such attributes 

as the caregiver’s age, gender, ethnicity, relationship to the care recipient, financial 

adequacy, and level o f education, as well as other variables such as health status o f the 

caregiver. The following is a brief summary o f  findings o f caregiver stress research 

related to vulnerability variables.
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Age

A national survey shows that the majority o f American dementia caregivers are 

spouses over 65 years old (Stone et al., 1987). It has been hypothesized that a caregiver’s 

age may be a moderator o f  stress outcomes since older caregivers report poorer health 

(Haley et al., 1987a) and poor health, at least in terms o f  self-reported health, is a 

predictor o f burden (Pratt, Schmall, Wright, & Cleland, 1985). However, studies 

exploring the relationship between caregiver age and morbid outcomes show mixed 

results. Age was related to morbid outcomes in seven studies o f caregiver stress 

(Barusch, 1988; Baumgarten et al., 1992; Fitting et al., 1986; Parks & Pilsk, 1991; 

Pruchno & Resch, 1989b; Russo et al., 1995; Vitaliano et al., 1991b), but unrelated in 

another five studies (Draper et al., 1992; Dura et al., 1991; Neundorfer. 1991; Schulz & 

Williamson. 1991;Semple, 1992).

As pointed out above, the majority o f  caregivers are over 65 years old. which 

places them at the threshold o f  declining physiologic function. Although studies o f 

caregiving burden and morbidity outcomes do not consistently find relationships between 

caregiver age and morbid outcomes, caregiving is associated with an increased risk for 

negative cardiovascular, neuroendocrine, and immune system changes and increased risk 

of health problems associated with diminished functioning of these systems (Vitaliano.

1997). Stress-related changes in cardiovascular reactivity and the relationship between 

cardiovascular reactivity and neuroendocrine and immune function may prove 

particularly important in older adults (Vitaliano, 1997). In view o f the evidence that 

sympathetic nervous system activity can inhibit antigen processing and presentation 

(Heilig, Irwin, Grewal, & Sercarz, 1993), these effects could be quite consequential for 

older adults. Additionally, Kiecolt-Glaser and Glaser note that immunosuppression may
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have its most detrimental health consequences in older caregivers because o f  their already  

compromised immune function (Kiecolt-Glaser et al., 1991).

Gender

Due to the demographics o f the aging population, as well as societal role 

expectations, family caregivers overwhelmingly tend to be women and are most often 

spouses (Barusch, 1988; Fitting et al., 1986; Kiecolt-Glaser et al., 1987; Kuhlman et al., 

1991; Pruchno & Resch, 1989b; Pushkar-Gold et al., 1995; Stone et al., 1987). Although 

female spouses are more likely to be caregivers, findings from a number of studies 

suggest that male caregivers experience less distress or burden in reaction to the caregiver 

role (Baumgarten et al., 1992; Cohen et al., 1990; Fitting et al., 1986; Given, Collins. & 

Given, 1988; Grafstrom et al., 1992; Miller & Cafasso, 1992; Pushkar-Gold et al., 1995; 

Russo et al., 1995; Schulz & Williamson, 1991; Vitaliano et al., 1991a; Zarit & Zarit, 

1986), although, almost as many studies did not show similar results (Barusch, 1988: 

Brodaty & Hadzi-Pavlovic, 1990; Brody, 1990; Dura et al., 1991; Hinrichsen & 

Niederehe, 1994; Neundorfer, 1991; Parks & Pilsk, 1991; Pruchno & Potashnik, 1989; 

Shields, 1992). These discrepant findings may be interpreted in many ways, including 

the possibility that they represent women’s greater comfort with expressing feelings, that 

there are caregiving tasks differences between male and female caregivers, or the 

possibility that female caregivers have greater stress from multiple social roles than male 

caregivers (Vitaliano, 1997). A meta-analysis o f  gender differences in caregiving 

suggests that female caregivers perform more personal care tasks for the impaired 

relative, such as toileting and bathing, as well as more household chores, and these tasks 

may bear a stronger relationship to caregiver burden (Miller & Cafasso, 1992).
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Relationship

Studies designed to test associations between caregiver health outcomes and the 

relationship between the caregiver and care recipient have shown mixed results. For 

example, spouses were more distressed than other relatives (children and children in-law) 

in five studies (Baumgarten et al., 1992; Brody, 1990; Cohen et al., 1990; Grafstrom et 

al., 1992; Zarit & Whitlatch, 1992), although similar findings were not found in another 

two (Hinrichsen & Niederehe, 1994; Shields, 1992). However, Shield’s findings (1992) 

should be interpreted cautiously since this study consisted o f a small sample (N=30), 

characterized by high Center for Epidemiological Studies Depression Scale scores.

Other investigators have evaluated the quality o f  past relationships between 

caregivers and care recipients as a moderator o f caregiving outcomes. Studies which test 

the hypothesis that a poor prior relationship with the care recipient is associated with 

greater caregiver depression and burden, show mixed results (Schulz et al., 1990). Some 

studies found that those caregivers reporting a close and affectionate past relationship 

with the care recipient, also report less burden and distress (Gilleard et al., 1984; 

Pushkar-Gold et al., 1995; Schulz & Williamson, 1991), while other investigators report 

the opposite pattern (Cantor, 1983; Robinson, 1989). Since the prior quality or type o f  

the relationship between the caregiver and care recipient show equivocal results, it may 

be important to understand under what circumstances or conditions one member o f a 

family volunteers or is selected as the caregiver. Furthermore, it would be interesting to 

know how assuming the caregiving role changes relationships among other family 

members (Given, Given, Stommel, & Azzouz, 1999).

Education Level. Employment Status and Income

The demographic variables o f education and employment status are not related to 

negative health outcomes in adult child caregivers (Dura et al., 1991) or spousal
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caregivers (Haley, Levine, Brown, Berry, & Hughes, 1987b). However, lower income or 

financial inadequacy is associated with higher levels o f  caregiver distress and health 

outcomes in a number o f  studies (Dura et al., 1991; Morrissey et al., 1990; Robinson, 

1989; Schulz & Williamson, 1991; Semple, 1992). The study conducted by Russo and 

associates (1995) did not show a similar association between income level and negative 

caregiver outcomes, but this may be due to sampling bias since subjects were recruited 

from health care agencies and therefore, may have had more financial resources than 

caregivers not connected to such agencies. For example, only a small proportion o f 

subjects (n = 5) in Russo’s study reported an income below $10,000/year (N=198) (Russo 

et al., 1995).

Caregiver Health-Related Variables

Several caregiver health-related variables seem to be powerful predictors o f 

negative health outcomes among caregivers. Although not found in the study conducted 

by Draper and colleagues (1992), numerous studies found strong associations between 

caregiver depression and low self-rated health status (Brodaty & Hadzi-Pavlovic, 1990; 

Hinrichsen & Niederehe, 1994; Hooker, Monahan, Shifren, & Hutchinson, 1992; Lawton 

et al., 1991; Moritz et al., 1992a; Morrissey et al., 1990; Neundorfer, 1991; Semple.

1992), chronic health problems (Baumgarten et al., 1992; Hooker et al., 1992), and 

frequency o f  health care utilization (Brodaty & Hadzi-Pavlovic, 1990). Furthermore, two 

independent studies investigated the impact o f  previous psychiatric history on current 

psychiatric illness among caregivers and demographically-matched controls (Dura. 

Stukenberg, & Kiecolt-Glaser, 1990a; Russo et al., 1995). Investigators found that before 

the onset o f caregiving the two groups did not differ in the prevalence o f depressive or 

anxiety disorders, however, caregivers experienced significantly more depressive and 

anxiety disorders after the onset o f  the care recipient’s dementia than control subjects
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during that same time period (Dura et al., 1990b; Russo et al., 1995 ). Moreover, 

caregivers with a psychiatric history were more than twice as likely (73%) to experience 

a recurrence after the onset o f dementia in the care recipient, than non-caregiving control 

subjects with a psychiatric history (30%) (Russo et al., 1995). These findings indicate 

that psychiatric history (vulnerability) and caregiving (stress exposure) interact, resulting 

in differences in the prevalence o f  psychiatric disorders among caregivers.

Personality and Coping Strategies

Among the general population, styles o f  coping with stress are important 

predictors o f mental and physical health (Kobasa & Puccetti, 1983). Also, it has been 

suggested that a caregiver’s coping styles and behavioral responses to the care recipient 

will significantly influence his or her ability to use available resources (Pearlin & 

Schooler. 1978). Therefore, a wide range o f coping and personality variables have been 

included in caregiving studies in an effort to identify additional factors which may be 

predictive o f health outcomes.

According to Lazarus and associates, the nature o f  a situation influences the 

degree to which a caregiver employs direct actions that change the objective situation or 

uses internal and cognitive modes o f  coping (Lazarus, Averill, & Opton, 1974). The 

former includes problem-focused coping such as planning and implementing caregiving 

interventions. Examples o f the latter include wishful thinking, self-blame, avoidance, 

and blaming others (Vitaliano et al., 1989a). Several studies suggest relationships 

between distress and both direct action and emotion-focused coping (Billings & Moos. 

1981; Folkman & Lazarus, 1981; Vitaliano et al., 1993).

Studies investigating a variety o f coping strategies found associations between 

several styles o f  coping and depression in caregivers (Grant et al., 1992a; Hinrichsen & 

Niederehe, 1994; Neundorfer, 1991; Parks & Pilsk, 1991; Pruchno & Resch, 1989b;
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Vitaliano, Russo, Carr, Caiuro, & Becker, 1985). For example, high levels o f  self-esteem 

and mastery are consistently related to low depression scores in all caregiving studies 

evaluating these factors (Boss et al., 1990; Parks & Pilsk, 1991; Semple, 1992). 

Furthermore, high levels of depression are associated with two identity-related variables, 

including high boundary ambiguity (Boss et al., 1990) and loss o f self (Skaff & Pearlin. 

1992). While these data suggest that coping strategies may mediate or moderate 

caregiver distress and health outcomes, the measures o f  coping varied widely across these 

studies, rendering the identification o f successful coping strategies difficult (Schulz et al., 

1995). Therefore, it is important to explore the extent to which personal vulnerability in 

caregivers may be related to coping strategies used to deal with distress.

Studies of the relationship between personality and health are numerous in the 

personality literature (Carson, 1989) and the behavioral medicine literature (Rodin & 

Salovey, 1989). Thus, although personality o f  caregivers has not been systematically 

examined (Gatz, Bengtson, & Blum, 1990), results from the following studies suggest 

that personality is a  construct worthy o f further study in relation to health outcomes o f 

caregivers.

Anxiety and hostility have been linked to physical health outcomes in a number of 

investigations (Friedman & Booth-Kewley, 1987). In a study designed to examine 

caregiver burden, anxiety and hostility subscales o f the Brief Symptom Inventory were 

elevated among caregivers (Antony-Bergstone et al., 1988). Also, in an investigation 

comparing caregivers to non-caregivers, scores on anger-in and anger-out were higher 

among caregivers (Vitaliano et al., 1993a) and both anger and expressed emotion were 

related to burden (Vitaliano et al., 1991). In fact, Gallagher and associates found that 

anger was the most common negative affect among caregivers (Gallagher et al., 1989b).
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Using the NEO Five Factor Index (NEO-FFI). which is a short version o f the 

NEO Personality Inventory (NEO-PI) (Costa & McCrae, 1989), Hooker and associates 

found that spousal caregivers scoring high on neuroticism and low on optimism 

demonstrated significantly worse physical and mental health outcomes (Hooker et al.,

1992). Because the role o f  caregiver can span many years, damage from daily feelings o f 

hostility and anger might accumulate, resulting in poor health outcomes over time. In 

fact, Rabins and associates found that personality o f  caregivers predicted depression up to 

two years after cessation o f  the caregiving role (Rabins et al., 1982).

While few in number, results o f  the above studies suggest that to fully understand 

the process by which the caregiver stress may evolve into health problems, the 

personality o f the caregiver must be taken into consideration. In so doing, investigators 

may gain a better understanding o f the mechanisms by which personality could affect 

health outcomes. Certainly there are a variety o f processes that could account for a 

relationship between personality and health. For example, perhaps caregivers who score 

high on neuroticism or low on optimism view the world through a perceptual lens (e.g., 

by exhibiting hypervigilance or anxiety) that heightens physiologically maladaptive 

processes linked to development o f disease (e.g., cardiovascular reactivity, immune 

suppression). Alternatively, there is evidence that highly neurotic individuals may be 

more likely to engage in health damaging behaviors (tobacco, drug or alcohol use, less 

exercise) that could have a negative effect on health (Costa & McCrae, 1985a).

Social Resources

Social support has been examined both as a correlate o f distress (a main effect) 

and as a modifier o f  the relationship between stressful experiences and distress (an 

interaction effect). In the broader stress and coping literature, social support has been a 

consistent moderator o f stress-related outcomes (Lazarus & Folkman, 1984), in that the
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presence o f a strong social network and satisfaction with support is a powerful predictor 

o f  positive outcomes. Caregiving studies suggest a direct effect o f social support on 

measures o f burden, but evidence for a buffering effect has been less clear (Vitaliano et 

al., 1989a).

In studies o f caregiver stress, subjects reporting larger social networks and greater 

satisfaction with the support they receive, report significantly less burden (Pushkar-Gold 

et al.. 1995; Vitaliano et al., 1991), less depression (Bergeman, Plomin, Pederson, &

McC learn. 1991; Brodaty & Hadzi-Pavlovic, 1990; Fiore, Becker, & CoppeL, 1983; Grant 

et al., 1992a; Haley et al., 1987c; Mirowsky & Ross, 1992; Murrell, Meeks. & Walker, 

1991; Oxman, Berkman, KasL, Freeman, & Barrett, 1992; Revicki & MitchelL 1990; 

Robinson, 1989; Russell & Cutrona, 1991; Schulz & Williamson, 1991; Umberson, 

Wortman, & Kessler, 1992; Williamson & Schulz, 1992), greater life satisfaction and 

fewer health problems (Haley et al., 1987a) than caregivers with fewer social ties. 

However, not all investigations suggest similar results (Dura et al., 1991; George & 

Gwyther, 1986; Knight, Lutzky, & Macofsky-Urban, 1993; Monahan et al., 1992; 

Morrissey et al., 1990; Parks & Pilsk, 1991; Russo et al., 1995; Semple, 1992).

Several investigators testing the effects o f intensive intervention programs, 

including a combination o f support groups, in-home respite, stress management 

techniques, management o f behavioral problems, education, and problem solving, either 

found no change in caregiver stress, depression, or anxiety in the treated group (Herbert, 

Girouard, Leclerc, & Bravo, 1995; Mohide et al., 1990) or found that change in these 

domains was observed only after periods o f  time as long as eight months (Mittelman et 

al.. 1996). In another longitudinal study, caregivers reported decreasing satisfaction with 

their social support over time, paralleling decreases in care recipient functioning 

(Pushkar-Gold et al., 1995; Zarit & Zarit, 1986). This finding suggests the possibility
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that, because o f  increasing needs o f the care recipient, caregivers may be less able to 

avail themselves o f social support at a time when it may be especially beneficial.

Explanations have been put forth in an attempt to understand the equivocal 

findings related to social support and caregiver stress. Investigators note that the 

caregiving social support literature reflects numerous measurement and definitional 

problems. For example, the construct o f social support has been defined in both 

structural terms (e.g., the number o f people within a supportive network) and in 

functional terms (e.g., number o f caregiving tasks for which the caregiver receives help). 

Furthermore, some investigators define social support as social integration, with lack of 

support meaning isolation (Thompson, Futterman, Gallagher-Thompson, Rose, & Lovett.

1993).

Vitaliano (1990) notes a need for future caregiver stress studies that are designed 

to measure the type and amount o f support provided, as well as the context surrounding 

the support transaction and the recipient’s satisfaction with the support (Fiore et al., 1983; 

Lynch, 1998) since the buffering effects o f social support on caregiver distress may be 

influenced by an number o f other variables, such as the caregiver’s age, sex, and 

personality. For example, among non-caregiving samples, men appear to perceive 

spousal support as the most positive, while women seem to perceive the support received 

by children as being most positive (Lynch, 1998). In a caregiving context, social 

participation had a main effect on depressive symptoms of adult daughters, but not for 

wives (Li, Seltzer, & Greenberg, 1997). In an effort to explain the equivocal findings 

related to social support and caregiver health, Vitaliano postulates that a caregiver’s 

personality traits may powerfully influence the way that social supports are used and the 

degree to which they are effective in thwarting health problems (Vitaliano, 1990).
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Psychological Resources

Interventions designed to enhance the psychological resources o f caregivers are 

described in the literature. In an early review, Gallagher describes programs using 

education, behavioral and psychotherapeutic techniques, self-help groups, and respite 

care to alleviate caregiver distress, concluding that future intervention studies called for 

more controlled evaluations o f the intervention being employed (Galllgher, 1985). More 

recently. Zarit describes many o f the same types o f intervention studies, noting that the 

relatively few studies with randomized designs show mixed results (Zarit, 1991). 

Toseland and Rossiter systematically reviewed studies on psychosocial group 

interventions and concluded that anecdotal reports by caregivers and group leaders are 

almost always positive, however, there is little evidence o f change when more structured 

measures o f emotional distress are used and when comparison group designs are 

employed (Toseland & Rossiter, 1989).

The current literature on caregiver interventions is large and often contradictory, 

consisting o f case and program reports, controlled studies, theoretical essays, and opinion 

pieces (Archbold et al., 1995; Buckwalter et al., 1992; Burdz, Eaton, & Bond, 1988; 

Dellasega, 1990; Gerdner, Hall, & Buckwalter, 1996; Green & Monahan, 1989; Haley, 

1989; Haley, Brown, & Levine, 1987a; Hall & Buckwalter, 1988; Halpert & Sharp, 1989; 

Herbert et al.. 1995; Kahan, Kemp, Staples, & Brummel-Smith, 1985; Lazarus, Stafford, 

Cooper, Cohler, & Dysken, 1981; Lovett & Gallagher, 1988; Mittelman et al., 1996; 

Mohide et al., 1990; Montgomery & Borgoatta, 1989; Oktay & Volland, 1990; 

Quayhagen & Quayhagen, 1989; Robinson, 1988; Scharlach, 1987; Teri, Logsdon, 

Wagner, & Uomoto, 1994; Toseland, Labrecque, Goebel, & Whitney, 1992; Toseland & 

Smith, 1990; Zarit, Anthony, & Boutselis, 1987). Knight and associates conducted a 

meta-analysis o f data across selected studies to help determine the effectiveness o f
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various interventions (Knight et al., 1993). To be included in Knight’s analysis, 

caregiver intervention studies had to use outcome measures of distress (e.g., burden, 

depression, anxiety, or other psychological outcomes) and include a comparison group 

that did not receive the intervention (Knight et al., 1993). In general, Knight’s study 

showed a moderately strong effect for individualized psychosocial interventions and for 

respite care programs that deliver more respite to the treatment group than to the control 

group (e.g., mean effect size o f .41 for burden and .58 for negative affective states). As a 

whole, group psychosocial interventions demonstrated small, but positive, effects on 

caregiver distress (e.g., mean effect size o f  .15 for burden and .31 for negative affective 

states). Overall, social and health services, other than respite programs, appear to have 

no consistent impact on caregiver distress (Knight et al., 1993). Findings from Knight’s 

meta-analytic review suggest that individualized interventions positively impact 

psychological outcomes among caregivers, although it is unclear whether reductions in 

negative affective states will also reduce physiological impairment and risk for illness 

among caregivers.

The new era of physiological research will yield even more specific findings in 

intervention studies carefully designed to alleviate caregiver distress. Intervention 

studies using both psychological and physiological outcomes will allow investigators to 

infer causal pathways between emotional and physical stress because such designs 

involve randomization, manipulation, and comparison groups. Although such studies 

will not provide definitive proof that caregiving causes health problems and illness 

episodes, they will enhance our understanding o f processes involved in caregiver distress. 

For instance, caregiver intervention research may help in understanding whether, for 

example, learning how to manage problem behaviors in the care recipient, and decreased
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depressive outcomes among caregivers, yield better physiological functioning (e.g.. 

increased NK cytotoxicity) o f  caregivers.

Research has identified potential exposure (care recipient behaviors), 

vulnerability (e.g., age, gender, neuroticism, preexisting hypertension), and resource 

(social support) variables that may either moderate or mediate relationships o f caregiving 

psychological distress with measures of physiological impairment and illness (Vitaliano 

et al., 1998). In spite o f  overwhelming evidence that caregiving is stressful, factors 

contributing to caregiver distress have not been delineated in a way that can effectively 

direct interventions or preventative strategies. Regardless, individualized interventions 

designed to reduce behavioral disturbance in persons with dementia are important in their 

own right and should be given high priority, especially in light o f  the fact that behavioral 

problems in the care recipient consistently and overwhelmingly predict caregiver distress 

(Ten et al., 1992b).

Empirical Support for the PLST Intervention

The current study builds upon and extends previous empirical work done on the 

PLST intervention. The PLST intervention has been implemented and systematically 

evaluated in a variety o f  acute care, long-term care, and community settings (Buckwalter 

et al.. 1992; Hall et al., 1986; Maas & Buckwalter, 1991). For example, in a dementia 

special care unit (SCU) o f  a long-term care facility, after implementing the PLST 

intervention, the following changes in care recipient behaviors were observed: a 

significant reduction in disruptive and catastrophic reactions, increased socialization, 

stable weight or a gain in weight (indicative o f  proper nutrition and hydration), and a 

reduction in the administration o f  psychotropic medications (including anxiolytic, 

sedative, and antipsychotic medications). Additionally, caregivers (nursing staff) 

demonstrated enhanced knowledge o f  dementia, reported more satisfaction with work
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and less work-related stress, and used fewer sick days (Hall et al., 1986; Maas & 

Buckwalter, 1991).

More recently, the PLST intervention was evaluated in multi-site community- 

based sample (N = 245, mean age = 64.6 years old) o f caregivers (Buckwalter et al., 

1992). Using an experimental design, outcomes o f the PLST (experimental) intervention 

and a comparison intervention o f routine information about dementia and referral to 

community-based services were measured at baseline (T l), six-months post-intervention 

(T2), and 12-months post-intervention (T3). Overall, caregivers receiving the PLST 

intervention demonstrated significantly improved psychosocial outcomes, compared to 

those subjects receiving the comparison intervention (Buckwalter et al., 1992).

In the above study, data regarding caregiver depression was obtained from 

caregivers using both the Geriatric Depression Rating Scale (Yesavage et al., 1983) and 

the Profile o f Mood States (McNair, Lorr, & Droppleman, 1971). While only 

administered to the caregivers at the Iowa site (n = 76), results from the Geriatric 

Depression Rating Scale (GDRS) showed that at both T2 and T3, subjects in the 

experimental group were significantly less depressed than those in the comparison group 

(.003 versus .025, respectively). Results o f  the POMS (N = 245) suggested that 

caregivers in the experimental group showed significantly lower rates o f depression at 

T2. compared to caregivers in the comparison group (p = .0007). However, at 12-months 

post intervention (T3), the difference in depression scores between groups was no longer 

statistically significant (p = .15).

In an effort to explain this finding, further analysis showed that the caregivers 

with the highest baseline (T l, POMS) scores of depression stopped participating in the 

study before the 12-month data collection point. Additionally, persons cared for by the 

more depressed caregivers were institutionalized at a greater rate, thereby influencing
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depression scores at 12-months (Buckwalter et al., 1992). These finding are similar to 

that found by Baumgarten and associates (1992), in which caregivers o f persons with 

dementia who were admitted to an institution during the study period, were more likely to 

experience an increase in both depressive and adverse physical symptoms at baseline 

(Baumgarten et al., 1992).

Summary

Given the high prevalence rates o f  depression among caregivers o f  persons with 

dementia, the positive impact o f  the PLST intervention on caregiver depression is 

significant. Not only does depression impact the quality o f life for caregivers, research 

suggests that depression among caregivers is associated with the intensity o f  their 

reactions to the care recipients’ behavioral problems (Kiecolt-Glaser, Dyer, & 

Shuttleworth, 1988; Pearson, Ten, Wagner, Traux, & Logsdon, 1993) and other adverse 

outcomes, such as increased physical burden (Cairl & Kosberg, 1993; Draper et al.,

1992), subjective burden (Drinka et al., 1987; Gaynor, 1990), and use o f psychotropic 

medications (Baumgarten et al., 1992; Clipp & George, 1990).
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CHAPTER THREE 

DESIGN AND METHODS

This chapter begins with a description of the study design, the setting and human 

subjects considerations. Inclusion and exclusion criteria are discussed, along with a 

description o f the study sample. Procedures for data collection are presented, and 

variables are explained. Lastly, methodological challenges encountered during data 

analysis and methods used for data analysis are described.

Research Design

The investigation employed an experimental design with pre- and repeated post

intervention measures and random assignment o f subjects to either the experimental or 

comparison intervention group. The study was designed to evaluate the psychological 

(mood) and physiological (immune function) outcomes o f the Progressively Lowered 

Stress Threshold (PLST) intervention in a relatively homogeneous sample of caregivers 

(family dementia caregivers from Iowa), with the ultimate goal o f enhancing caregivers’ 

resistance to stress-related health risks. The study was funded as an administrative 

supplement to a concurrent multi-year, multi-site investigation, designed to evaluate the 

psychosocial and behavioral effects o f  the (PLST) intervention, through the National 

Institute o f Health, Office o f  Research in Women’s Health. Since the current study was 

independent from the concurrent investigation (new subjects and study protocol), the 

concurrent (larger) study will not be described.
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Setting

Iowa is a state comprised, in large measure, o f older adults. In 1997. it was 

estimated that almost 15% o f the Iowa population was age 65 or older, with almost 

430,000 citizens felling into this age group (AARP, 1998). This number reflects a small 

increase (0.6%) in the number o f senior citizens residing in Iowa in the past decade (from 

1990 to 1997). Also, Iowa ranks first in the nation in the percent of the population over 

the age 85. and fifth in the percent o f  the population over the age of 65 (AARP, 1998). 

Approximately 12.3% o f all Iowa households are headed by an older adult, 81% o f whom 

are elderly women. Further, estimates suggest that 7% o f older Io wans (30,000 persons) 

have some type o f dementia syndrome, and approximately 80% of these people are cared 

for by family members in the home (The University o f Iowa Hospital and Clinics, 1988).

As in many rural states, elderly Iowans have limited availability o f social service 

and health care resources. Iowa has tremendous county to county disparity in the level 

and range of community-based services, designed to reduce the need for institutional care 

and to support and maintain independent living. For example, respite care services are 

available in only 18.3% o f  Iowa counties, and case management services in only 16.1% 

(The University o f Iowa Hospital and Clinics, 1988).

The use o f community services for persons with dementia depends on a variety o f 

factors. Factors such as availability o f services, access to services, and privacy concerns 

play a role in the use o f community support services within Iowa (Buckwalter, 1994).

The willingness and ability to pay for such services comes into play as 9.6% o f the older 

persons residing in Iowa live below the national poverty level (AARP, 1988). Barriers to 

utilization of existing services by caregivers include: lack o f knowledge or familiarity 

with services, lack o f insurance coverage for such services, lack o f transportation 

services, lack of professionals knowledgeable about psychogeriatrics, limited service
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delivery models, and lack o f coordination among the mental, medicaL and social service 

providers (Buckwalter, 1994; Buckwalter et al., 1992). Therefore, for reasons stated 

above, the intervention phase o f  this study was conducted in the homes o f  caregivers.

Human Subjects Considerations 

The study was approved by the Human Subjects Committee A o f the University 

of Iowa (approved on 5/18/95, # 950259), which serves as one o f the Institutional Review 

Boards (IRB) for the University o f Iowa College o f Nursing. The written study 

information summary was read and discussed with each subject prior to obtaining 

informed consent at Tl and informed consent was repeatedly obtained throughout the 

study (T2 and T3 data collection points). Determining informed consent at each data 

collection point gave a subject the opportunity to refuse donating blood or answering 

questions throughout the study period. Each subject was given a copy o f the information 

summary and consent form for their own records. A copy o f the IRB approved consent 

form and information summary can be found in Appendix C. Subjects were assigned a 

numerical code for data analysis purposes. The master list o f  code numbers was kept in a 

locked filing cabinet, along with all data collected.

Inclusion Criteria

Eligibility for participation in the study required that subjects; 1) provide care to a 

non-institutionalized person with a medical or psychiatric diagnosis o f probable 

dementia, 2) live within a 120 mile radius o f the University o f Iowa, 3) provide a 

minimum of four hours o f  unpaid supervision and/or care weekly, 4) not previously 

exposed to training based on the PLST model, and 5) have a Global Deterioration Scale 

(GDS) score o f 2 or lower (Reisberg, Ferris, DeLeon, & Crook, 1982), indicating normal 

cognitive functions and a reliable historian.
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Exclusion Criteria

Subjects were screened for exclusion criteria during the first telephone contact, 

and then again during the initial in-home interview, after giving informed consent but 

before collecting data. Subjects were not eligible for participation in the study if they; I) 

had a history o f  an immunosuppressive disease (e.g., multiple sclerosis, Grave’s disease, 

rheumatoid arthritis, lupus, AIDS) or were taking medications known to be 

immunosuppressive (e.g., systemic corticosteroids within the past three months, 

chemotherapy or radiation treatment for cancer within the past five years), 2) drank more 

than 10 alcoholic drinks per week; and 3) were taking anticoagulant medication or had a 

blood coagulation disorder (possible hemorrhage from venipuncture). Additionally, 

before each data collection point (baseline or T l , two weeks post-intervention or T2, and 

six months post-intervention or T3), subjects were screened for current acute (infectious) 

illness and hours o f sleep the previous night since both variables impact immunologic 

data. When episodes o f  acute illness were acknowledged, data collection was postponed 

until fourteen days after symptoms o f the illness subsided. If  the subject did not sleep 

well the night before T l, T2, or T3, data collection was delayed until subjects verbalized 

having a “typical” night o f  sleep.

Caregivers are frequently elderly women, taking hormone replacement and/or 

cardiac (beta blockers) medication. A decision was made before the study began to 

enroll subjects on hormone replacement therapy (e.g., females taking 

estrogen/progesterone) and/or beta blockers. While it is widely accepted that hormones 

and beta blockers impact immune parameters, the decision was made to include these 

subjects in the sample since a large proportion (129 out o f  183, > 70%) o f caregivers in 

the larger concurrent study were taking these medications. While both hormone 

replacement therapy and cardiac beta blockers are known to adversely affect immunity,
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subjects taking either o f these medications were not excluded from the study in an effort 

to prevent sample bias.

Sample

Over a 16 month recruitment period, a total o f 58 potential subjects expressed 

interest in the study. These caregivers were contacted by telephone and a brief 

description o f the study was given. During the initial telephone conversation, caregivers 

were screened for inclusion and exclusion criteria. Of those 58 possible subjects, seven 

were excluded due to immunosuppressive disease or medications (n = 7, 12% of potential 

subjects), four were professional caregivers (n = 4, 0.6% o f potential subjects), two were 

not primary caregivers (n = 2, 0.3% o f potential subjects were children o f  spousal 

caregivers), and two lived outside the catchment area (n = 2, 0.3% o f potential subjects 

lived in Wisconsin and Minnesota).

A total o f 43 primary family caregivers residing within a 120-mile radius o f  the 

University o f Iowa were recruited for this study. The sample was recruited by the 

following methods; 62.8 %  (n = 27) were recruited through church/synagogue bulletins, 

20.9 % (n = 9) were recruited through media (e.g., local newspapers and one, week-long, 

public service announcement), 9.3 % (n = 4) were recruited from one support group 

meeting, 4.6 % (n = 2) were recruited by caregivers already enrolled in the study, and 

2.3 % (n = 1) were recruited from an Alzheimer’s Association mailing. It should be 

noted that 91.9 % (n = 24) o f  the sample recruited through church and synagogue 

bulletins were informed o f  the study by friends and family attending religious services; 

caregivers themselves did not attend such services because o f caregiving responsibilities. 

Refer to Table 1 in Appendix D for the number o f subjects recruited by various strategies.

O f the 43 subjects meeting inclusion/exclusion criteria, six (n = 6, 14% o f sample) 

discontinued participation due to institutionalization o f the care recipient before
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completion o f the second in-home intervention (1-2). Of the 37 remaining subjects, two 

asked that their blood sample not be taken at the final data collection point (T3). Reasons 

given for refusal o f  blood donation were “extreme fatigue” and dislike for the 

intrusiveness o f the procedure.

Procedures

Caregivers meeting inclusion/exclusion criteria and giving informed consent were 

randomly assigned to either the experimental or comparison group. Exceptions to 

random assignment occurred when two subjects were recruited by friends already 

enrolled in the study and four subjects were recruited during an educational program 

given at a caregiver support group. These subjects were assigned to similar treatment 

groups in an effort to prevent contamination o f  the intervention protocol.

Data collection and treatment protocols were conducted by a total o f five research 

associates who were simultaneously trained in both data collection techniques (including 

venipuncture) and implementation o f the two treatment protocols. Efforts were made to 

keep the research associates blind to the subject’s treatment group status. However, on 

occasion, the research associate learned o f the subject’s treatment group assignment 

based on the discussion that ensued during data collection.

Each phase o f an intervention was conducted by a single research associate. The 

first phases o f the interventions were conducted in the caregiver’s home on two separate 

occasions (intervention Phase I or I-l and intervention Phase II or 1-2), approximately 

two weeks apart. Using behavioral logs (mailed by the caregiver) as the basis for 

discussion, the third phase o f the intervention (1-3) was conducted by telephone. 

Telephone calls to subjects were initiated by the research assistant, regardless o f 

receiving the subject’s behavioral logs. The Phase III telephone calls were conducted 

approximately every other week, and lasted for six-months. Each phase o f  the
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intervention was tailored to match the energy level o f  the caregiver. The following is a 

discussion o f  the study variables and treatment protocol.

Independent Variables

Experimental Intervention

As noted above, the experimental intervention was taught, by one o f five research 

associates, in the caregiver’s home on two separate occasions (1-1 and 1-2), and for an 

additional six months by telephone, approximately every other week (1-3). Phases I (1-1) 

and II (1-2) o f  the intervention lasted from three to four hours and was tailored to match 

the energy level o f the caregiver. Refer to Table 2 in Appendix D for timing o f data 

collection points and phases o f the intervention

Phase I o f  the experimental intervention focused on developing a therapeutic 

relationship with the caregiver while teaching principles underlying the PLST 

intervention. Intervention Phase 1 concentrated on the caregiver’s understanding o f 

cognitive and associated losses (including the concept o f progressively lowered stress 

threshold) and resultant behaviors related to dementia. Additionally, subjects were taught 

to assess possible environmental antecedents (internal and/or external) to problematic 

behaviors in the care recipient, while allowing the caregiver to discuss the burden o f care. 

Written materials to supplement this information, and additional information such as 

legal considerations, were left with the caregiver. Table 3 in Appexdix D delineates the 

Phase I intervention protocol.

Phase II o f the experimental intervention consisted o f another three- to four-hour 

in-home psychoeducational session focusing on reinforcement o f the therapeutic 

relationship and development o f an individualized plan o f  care for the care recipient. The 

Progressively Lowered Stress Threshold plan o f care focuses on behavioral techniques
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aimed at diminishing the causes o f  excess disability in the care recipient such as reducing 

environmental stressors, compensating for planning and communication deficits, 

providing unconditional positive regard, and allowing for lowered stress 

threshold/diminished reserve (Hall & Buckwalter, 1988; Hall & Buckwalter, 1987). A 

plan for home safety (to compensate for possible perceptual deficits in the care recipient) 

was also outlined during this phase o f  the intervention and supporting literature was left 

with the caregiver. See Table 4 in Appendix D for Phase II o f the intervention protocol.

The third phase o f the experimental intervention (1-3) consisted o f  written 

(postage paid behavioral logs) and telephone contacts with the caregiver over a six-month 

period on a biweekly basis. During follow-up telephone contacts, behavioral logs were 

reviewed and principles underlying the PLST model were reinforced while providing 

concrete suggestions for application o f  the PLST model. Throughout the intervention, 

caregivers were encouraged to discuss feelings associated with caregiving, as well as 

general life stressors they encountered, and to be actively involved in the care planning 

process. Referrals to community services were provided (when available) as indicated.

Comparison Intervention

The comparison intervention was identical to the experimental intervention, with 

the exception o f education related to the PLST model o f  care. During the first two phases 

o f the intervention (I- and 1-2), a therapeutic relationship was fostered, routine 

information on dementia was given, a plan for home safety was outlined, and referrals 

were made for community-based services (when available). The comparison group also 

received biweekly follow-up telephone contacts (1-3) to offer routine information which 

supported the informational brochures distributed during the first phases o f the 

intervention. At the conclusion o f  data collection, subjects in the comparison group were 

offered the opportunity to receive education and support in the application o f the PLST
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intervention. Refer to Appendix D for Table 3 and Table 4 which compare the two 

intervention protocols. Table 5 contains contents o f notebooks distributed to caregivers 

in each intervention group and can also be found in Appendix D.

Dependent Variables

As noted in Chapter One, measures o f functional immunity were selected to 

represent physiological outcomes o f the PLST intervention since numerous connections 

between the brain and immune system have been identified (Ader, 1983; Solomon & 

Amkraut, 1981). In this study, functional immune measures were NK cell cytotoxicity 

and T-cell proliferation to mitogens were chosen as biological markers o f  psychological 

distress.

Dependent variables were measured at baseline (T l), one to two weeks after 

completing Phase-II o f the intervention (T2), and at completion o f intervention Phase-III 

(T3, collected approximately seven months after the first Phase o f the intervention) on all 

subjects by a trained research assistant blind to treatment status. Dependent variables 

included; 1) peripheral venous blood collected in heparinized Vacutainer tubes for 

evaluation o f NK cell cytotoxicity, 2) peripheral venous blood collected in heparinized 

Vacutainer tubes for evaluation o f T-cell proliferative response to two mitogens 

(concanavalin A or Con A and phytohemagglutinin or PHA), and 3) subjective mood 

state. Dr. D.M. LubarofTs laboratory at the Iowa City Veterans Administration Medical 

Center (VAMC) was used to evaluate immunologic variables. The following measures 

were taken to enhance accuracy and precision o f the immune assays.

Biometric Issues

In an effort to determine the amount o f inter-assay variability, venous blood from 

young male laboratory controls were analyzed, along with the subjects blood, and data
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collection was repeated if variability was dramatic. Additionally, blood was collected 

from all subjects within a two-hour window (9:00 a.m. to 11:00 a.m.) in an attempt to 

control for diurnal variation between subjects and data collection points. Every effort 

was made to collect data from subjects in each treatment group simultaneously (e.g., 

rather than assaying samples from the experimental group one day and control group the 

next day). Typically, immune assays were conducted on 2-4 subjects per day. Data was 

continuously inspected for outliers. Data collection was repeated approximately one 

week later when data was beyond an acceptable range (e.g., NK data outside a 300 to 500 

lytic unit range or a high percent spontaneous and maximum proliferation values). 

Acceptable ranges for NK and proliferation data was determined through consultation 

with an established PN1 researcher and immunologist. Additional measures were taken to 

ensure biometric rigor o f immunologic measures and are discussed below.

Isolation o f Lymphocytes

Lymphocytes (effectors) were isolated by centrifugation on a Hypaque-Ficoll 

gradient (specific gravity 1.077) and washed twice with Hanks BSS media before being 

resuspended in proliferation media. Cell viability was determined by serially diluting 

effectors in Erythrosine Blue and counting the number o f viable and dead cells in a one 

millimeter square o f a hemocytometer chamber. The total viability o f  effectors was then 

computed, using the formula in Figure 2. In the formula below (Figure 2), the constant 

accounted for the slipcover used on the hemocytometer. The volume o f cells (plus 

media) in the hemocytometer was taken into consideration by multiplying the derived 

total by 1 x 103. Effectors were then resuspended to a concentration o f 5 x 106 cells/ml in 

proliferation assay media and incubated until needed.
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Figure 2: Cell Viability Formula

Number of viable cells x Dilution factor x Constant

Cell viability = ------------------------------------------------------- x I x 103 x 1ml sample

Number o f chambers counted

Natural Killer (NK) Cell Cytotoxicity

NK cel! cytotoxicity was selected as a measure o f immunological functioning. 

NK cells are categorized as nonspecific lymphocytes and are believed to provide 

immunological defense against a range o f  damaged or alter (e.g., infected, cancerous) 

cells (Herbert & Cohen, 1993). Measurement o f NK cell cytolytic function provides an 

in vitro correlate o f the NK cell effector arm o f natural immunity (Zeller. McCain. 

McCann. Swanson, & Coletti. 1996) since NK cells are capable o f  spontaneously lysing 

tumor and virus-infected cells (Whiteside, Rinaldo. & Herberman. 1992). In the NK 

cytotoxic reaction, effector cells (the subject's lymphocytes) mediate target cell (K562 

and Burk cells) lysis. By labeling target cells with radio-active chromium (Na2 5 1 Cr0 4 ), 

measurement o f cell lysis is then judged by measuring the consequent release of 

radioactive cytoplasm (Femandez-Botran & Vetvicka. 1995).

For this study, NK cell cytotoxicity was determined by 4-hour 5lChromium (5lCr) 

release assay. In this assay, NK-sensitive K562 cells (target cells) and NK-resistant, 

lymphokine-activated killer-sensitive Burk cells (control target cells) were labeled with 

radioactive chromium (Na2 5lCrC>4 or 51 Cr) after being counted (using the same method 

described to count effectors, above). Labeled targets were then resuspended in cytotoxic 

assay media to a concentration o f  5 x 104 and dispensed into appropriate wells o f the 96- 

well V-bottom microtitration (microtiter) plates. Effectors were then dispensed in the 

same microtiter plates to yield duplicate final effectorrtarget ratios ranging from 100:1 to
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3.125:1. Next, the cell mixtures were incubated for 4 hours in a 5% CO 2  humidified 

incubator and then centrifuged for separation o f supernatant (containing products o f cell 

lysis). The final step included removing 150 pi o f the supernatant fluid from each well 

and dispensing it into gamma-counter tubes. Gamma ray emissions were determined for 

each sample, using a Beckman gamma-counter. Percent lysis was computed for each 

effector to target cell ratio, using the formula delineated in Figure 3. The effector to 

target ratio used for data analysis was 100:1 since it produced maximum lysis.

Figure 3: Formula for NK Cell Percent Lysis

Experimental count per minute — Spontaneous count per minute

% Lysis = ------------------------------------------------------------------------------ x 100

Maximum count per minute -  Spontaneous count per minute

Accuracy o f  the NK 5lChromium (5lCr) release assay was assured by using target 

cells specific to NK cytotoxicity (versus anti-body dependent cell-mediated cytotoxicity 

or T-cell cytotoxicity) and by determining both maximum release (by adding Triton X 

described below) and spontaneous release o f  5lCr by targets (Zeller et al.. 1996). 

Precision o f the assay was presevered by maintaining viable target cells (splitting target 

cell populations in fresh media), producing replicates within each assay, and analyzing 

similar samples derived from young male laboratory control subjects (Zeller et al., 1996).

T-Cell Proliferation
T  I ,  --------------. 1 . --------------------------  n „  „ c » i ------------------------- 1 1   . 4 : - . - . J ----------------1 - I J I n p i l O v . » i C 3  a i c  m v ,  m a j v j i  c i i c c l u i  L t i i 4  u i  k i l  c v i i - m i l u i u i l u  a m i  k/ i  m e

______  -r 1_______1____  11. . ____1 1 :r„  i j:rr. — ..
111 it t ivii iv. l v. i 11. 1 -iv iiiijnuvwiv. ' i i n m n a i i *  u n u v i g u  | i t m i iv i a i i v in  a n u  u i i i v i v n t i a i i u M  « n v n
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phase o f the cell cycle, chromosome replication takes place, with the incorporation o f 

soluble nucleotide precursors into newly synthesized DNA (Femandez-Botran & 

Vetvicka, 1995). In this assay, cells that have been dividing for a total o f  42 and 66 hours 

are “pulsed” (incubated) with radioactive tritiated methyl thymidine (3H) and incubated 

for an additional six hours. After a total o f 48 and 72 hours, the amount o f  radioactive 3H 

incorporated into their DNA is determined by harvesting the cells onto glass fibers, 

followed by liquid scintillation counting o f Beta rays, using a Liquid Beta Scintillation 

counter. The amount o f radioactivity incorporated by stimulated cells, as compared to 

the background amount for resting cells, reflects the level o f lymphocyte proliferation.

Single cryopreserved lots of both Con A and PHA mitogens were purchased 

before the study began since the use o f multiple lots potentially introduces undesirable 

artifacts (Zeller et al., 1996). Before mitogens were used for immune assays, they were 

titrated and multiple dose-response curves were determined by Dr. LubarofFs laboratory 

assistant. The recommended doses o f PHA were 2.5 x 10'5 g/ml and 1.25 x 10'5 g/ml, 

while the recommended doses for Con A were 1.25 x 10"4 g/ml and 6.25 x 10‘5 g/ml. The 

mitogens were aliquoted (an aliquot is 1.0 pg/ml) and cryopreserved for use in each 

assay.

After thawing one aliquot o f each mitogen to be used in an assay, they were 

serially diluted in proliferation media until the appropriate concentrations (noted above) 

were obtained. Triplicate cultures o f each subject’s effectors were stimulated with the 

various concentrations o f Con A and PHA in 96-well round-bottom microtiter plates. 

Triplicate wells also contained media alone and effectors alone for determination of 

background proliferation, thereby enhancing the accuracy o f the assay (Zeller et al.,

1996).
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Following for 42 and 66 hours at 37°C in a 5% CO2 humidified incubator, each 

well was pulsed with 0.1 pCi o f tritiated methyl thymidine (3H) and re-incubated for 

another six hours. Cells were then harvested at both 48 and 72 hours onto glass fiber 

disks using a cell harvester. The amount o f 3H utilized by effectors was determined by 

the Liquid Beta Scintillation counter.

Each subject’s effector responsiveness at various concentrations o f mitogens was 

expressed as a Stimulation Index. The Stimulation Index (SI) formula was computed as 

follows: SI = (counts per minute or cpm with mitogen) -s- (cpm without mitogen). In each 

case, the SI is the average o f the triplicate wells treated in the same manner.

Accuracy o f the proliferation assay was assured by using mitogens specific to T- 

cells (versus B-cell mitogens) and by determining spontaneous proliferation o f effectors 

(Zeller et al., 1996). Precision o f the assay was presevered by computing multiple dose- 

response curves, using multiple baseline and experimental measures, and producing 

replicates within each assay (Zeller et al., 1996).

Mood State

Caregiver mood was measured by the 65-item Profile o f  Mood States (POMS), a 

factor analytically derived inventory which measures six mood states; Tension-Anxiety, 

Depression-Dejection, Anger-Hostility, Vigor-Activity, Fatigue-Inertia, and Confiision- 

Bewilderment, using a 5-point adjective rating scale (McNair et al., 1971). A Total 

Mood Disturbance (TMD or Total Mood) score was computed by summing the scores 

across all six mood states (weighting Vigor negatively). For purposes of discussion, the 

various mood states (mood subscale scores) will henceforth be referred to as: tension, 

depression, anger, vigor, fatigue, and confusion.

The POMS is reliable and valid for persons with at least a 7th grade education. 

This scale has been widely used, is a sensitive measure o f  the effects of experimental
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manipulations upon normal (e.g., non-psychiatric) populations and correlates highly with 

other scales used to measure mood states. Internal consistency for the six scales ranges 

from .84-.95 (McNair et al., 1971). Reliability studies show that the respondents’ scores 

vary over time, supporting the sensitivity o f  the test to variations in mood. Studies using 

the POMS with older subjects show a similar factor structures as with the original 

standardized samples (Kaye et al., 1988). Construct validity is reported by high 

correlations between POMS and other scales measuring emotional states o f various types 

(Peterson & Headen, 1984). Preliminary work in the larger, concurrent study 

demonstrated that the POMS can be completed by caregivers in approximately 15 

minutes, and that it provides understanding o f the level o f psychological discomfort 

experienced by the caregiver (Buckwalter et al., 1999).

Moderating Variables 

In Vitaliano’s theoretical model o f  caregiver distress, psychophysiological effects 

o f caregiving are moderated by interactions among stress exposure, caregiver 

vulnerability, and caregiver psychological and social resources (Vitaliano et al., i989).

In the current study, moderating (independent) variables were defined as follows; 1) 

“exposure to stressors” was the care recipient’s level o f  behavioral impairment. 2) 

“vulnerability” was defined as the subject’s age, gender, ethnicity, relationship to the care 

recipient, level o f education, employment status, income, health status, and personality 

traits, 3) “social resources” were defined as the subject’s level o f social support, and 4) 

“psychological resources” were defined as the PLST intervention. The last variable, 

psychological resources (PLST or comparison intervention) was identified as a dependent 

variable and was described earlier in this chapter. The following is a description of 

methods used to measure the subjects’ exposure to stress, vulnerabilities, and level o f 

social support.
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Exposure to Stressors:

Exposure to stress was defined as the care recipient’s level o f  behavioral 

impairment, measured at baseline (T l) and after completion o f the treatment protocol 

(T3). The Behavioral Assessment for Low Stimulus Care Plan (BALSCP) was used to 

assess the level o f  behavioral impairment in the care recipient. See Appendix D for a 

copy o f the BALSCP. The BALSCP was originally designed by Hall for use by rural 

nursing home personnel, trying to identify residents with dementia for admission to 

special dementia care units, but lacking accessibility to comprehensive diagnostic 

services (Hall et al., 1986). Developed using symptom clusters identified in the PLST 

model, the instrument was tested for reliability and validity at the University of Iowa 

Geriatric Assessment Clinic. The BALSCP is effective in assessing whether a person has 

a dementing illness when a score o f 6 or greater is reached in each o f the cognitive, 

planning, and affective clusters, plus a score o f 2 reached in the PLST behavior cluster. 

Behaviors are reported by the caregiver and a total behavioral disturbance score is 

computed by summing all the items. Nursing home personnel reported the instrument 

easy to administer with less than one hour of training. Inter-rater reliability for 3 raters 

was r = .98. Test for discriminate validity indicated the tool effectively discriminates 

between dementia, depression, and alcoholism (Hall et al., 1986)

Subject Vulnerabilities

Subject vulnerability was defined as the subject’s age, gender, ethnicity, 

relationship to the care recipient, level o f education, employment status, income, health 

status (including nutritional level), and personality traits. Various demographic variables 

(age, gender, ethnicity, relationship to care recipient, education level, employment status, 

income, and nutritional status) were evaluated at baseline (T l), one week after the in
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home educational session were completed (T2), and at the conclusion o f the study (T3). 

Refer to Appendix E for examples o f  demographic forms.

Personality traits were measured at the conclusion of the study (T3), using the 

NEO Personality Inventory-Revised (NEO-PI-R), Form S (Costa & McCrae, 1985b).

The NEO PI-R is a concise measure o f five major dimensions, or domains, o f personality 

and some o f the more important traits or facet that define each domain. Together, the 

five domain scales and 30 facet scales o f  the NEO PI-R allow a comprehensive 

assessment o f adult personality. For purposes o f this study, only the five domains o f a 

subject’s personality were used for data analysis. Form S is a self-administered, 240-item 

inventory answered on a 5-point scale and is appropriate for men and women o f all ages.

The NEO PI-R embodies a conceptual model that distills decades o f factor 

analytic research on the structure o f personality. The scales themselves were developed 

and refined by a combination o f rational and factor analytic methods and have been the 

subject o f intensive research conducted on both clinical and normal samples o f various 

ages (Costa & McCrae, 1985a; Costa & McCrae, 1989; Costa, McCrae, & Dye, 1991; 

McCrae. 1993; McCrae & Costa, 1987; McCrae & Costa, 1992). The NEO PI-R is based 

on the idea that traits are arranged in hierarchies from very broad to very narrow, and that 

at the very least, a subject’s highly general (domain) traits should be assessed (Costa & 

McCrae. 1985b).

Reliability and stability o f the NEO PI-R has been demonstrated with internal 

consistencies for the individual facet scales having coefficient alphas ranging from .56 to 

.81 (in self-report versions). These values are acceptable for scales with only eight items. 

The 48-item domain scales have correspondingly larger coefficient alphas ranging from 

.86 to .95. Three-month retest reliability coefficients were found to be .79, .79, .80, .75,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



93

and .83 for Neuroticism (N), Extraversion (E), Openness (O), Agreeableness (A), and 

Conscientiousness (C), respectively (p<.001) (Costa et al., 1991).

Costa and associates factored the 240 NEO PI-R items since it is intended to 

represent the five-factor model o f  personality. Correlation’s between the factor scores 

and the N, E, O, A, and C domain scales were .91, .89, .95, .95, and .89 respectively. The 

factor structure o f the NEO PI-R has been examined in women and men, whites and non

whites. and young and older adults. The same factors were found in each group, with 

congruence coefficients between contrasting groups ranging from .91 to .99. Therefore, 

the NEO PI-R shows factorial validity across gender, race, and age groups (Costa et al., 

1991).

Cross observer validity coefficients were .54, .63, .53, .61, and .61 for the five 

domain scores o f N, E, O, A, and C, respectively. For the facet scales, cross-observer 

validity coefficients ranged from .33 to .64 and cross-language validity coefficients 

between English and Hispanic samples were .93, .93, .91, .92, and .95 for N, E, O, A, and 

C respectively. Extensive convergent and discriminate validity o f the 30 facet scales 

against other standardized questionnaires and other instruments (e.g., Q-sorts, sentence- 

completion, performance ratings) are documented in a number o f  publications (McCrae, 

1993; McCrae & Costa, 1987; McCrae & Costa, 1992). Refer to Appendix E for a copy 

o f the NEO-PI-R.

Social Resources

The Social Provision Scale (SPS) (Cutrona & Russell, 1987) was used to assess 

the moderating variable o f social resources (support) among caregivers at baseline (T l) 

and the conclusion o f the study (T3). The SPS consists o f 24 items, measuring 6 

components o f social support as set forth by Weiss (1974). In research with caregivers 

using this tool, the authors report coefficient alphas ranging from .53 - .70 for each o f the
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4-item subscales when using the SPS in investigations with caregivers (Cutrona & 

Russell, 1987). A total social support score is computed by summing all the items, and 

the reliability coefficient for the total score is .85. In a review of the SPS, the authors 

note that the validity o f the scale has been documented through its ability to predict 

adaptation to stress in a variety o f populations (Cutrona & RusselL, 1987). A copy o f the 

SPS can be found in Appendix E.

Nutritional Status

Nutritional status o f  the subject was evaluated by laboratory analysis o f  plasma 

albumin level at each data collection point (T l, T2, and T3). Approximately 4ml. o f 

plasma was obtained from the subject’s peripheral blood (after the first centrifugation 

procedure), before conducting immune assays. Duplicate samples of plasma were 

obtained for each data collection point and cryopreserved for bulk analysis by University 

o f  Iowa Hospitals and Clinics laboratory department.

Data Collection

Data collection began at the first in-home visit, after informed consent was given 

and the subject was screened for exclusion criteria. Peripheral venous blood was donated 

by subjects before other data collection occurred. The subject’s blood was used for 

dependent variables described above, as well as for analysis o f nutritional level. Three 

demographic data forms (Tl demographic form, T2 demographic form, and T3 

demographic form, all located in Appendix E) were used to assess both caregiver and 

care recipient characteristics, since some o f the data (e.g., hours o f respite care, financial 

burden, support group attendance, and medication use) was expected to change over the 

course o f the study. After demographic data was gathered, the subject’s health history 

was assessed at each data collection point, using a self-report instrument specifically
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developed for use in the study. See Appendix E for sample health history form. Each 

subject then completed the BALSCP and Social Provision Scale at baseline (T l) and at 

conclusion o f the study (T3). The subject’s personality domains were evaluated at the 

final data collection point (T3). Tables 6 contains the data collection timetable and can 

be found in Appendix D.

Methodological Challenges 

A variety o f  methodological issues arose during the course o f this study. Lab 

assistant illness and mechanical failure made it necessary to discard some o f  the immune 

data. As stated previously, every effort was made to repeat data collection on subjects 

with questionable data but there were a number o f occasions when this was not possible 

(e.g., refusal on the part of the subject to donate another blood sample or timing o f data 

collection). Thus, sample size varies between data collection points

Data Management and Analysis 

Data was coded and stored at the University o f  Iowa college o f Nursing in a 

locked file cabinet. Data entry was performed on a personal computer by this 

investigator and verified by two research associates. Statistical analysis was also done by 

this investigator, in consultation with Dr. T. Ansley at the Iowa Testing Program o f the 

University o f Iowa, using version 6.0 o f  SPSS for Windows software (Student Version).

Preliminary analysis was conducted on all demographic, moderating, and 

dependent variables to ensure pre-intervention dependent and moderating variables were 

equivalent between groups. Analysis o f  covariance (ANCOVA) techniques were used to 

correct for initial differences between group means for living arrangement, hours o f care 

provision and level o f behavioral disturbance in the care recipient. The level o f 

significance set for all analysis related to hypotheses and secondary questions was .10.
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This significance level was selected because o f  the small sample size and the exploritory 

nature o f the study. Methods for statistical analysis o f  each hypothesis and secondary 

questions are described below.

Hypotheses #1 Through #3 

Two-way analysis of covariance (ANCOVA) was computed for between group 

differences, over time, in NK cell cytotoxicity and T-cell proliferation to PHA and Con 

A. Exploratory (one-way ANCOVA) analyses were then computed when treatment 

group or time main effects were detected.

Hypothesis #4

Two-way analysis o f covariance (ANCOVA) was computed for between group 

differences, over time, in Total Mood Disturbance and mood subscale scores.

Exploratory (one-way ANCOVA) analyses were then computed when treatment group or 

time main effects were detected.

Secondary Questions 

For questions addressing a relationship between two variables, a matrix o f  

Pearson’s product moment correlations was developed to determine if relationships 

existed between the key variables.

Summary

This chapter described the study setting, sample and study design. Procedures for 

data collection and analysis were delineated and variables were explained. The following 

chapter presents findings from the current study.
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CHAPTER FOUR 

RESULTS

This chapter provides a description o f  the sample and the persons they cared for. 

Findings from the data analyses are presented for study hypotheses and research 

questions.

Preliminary Comments 

As stated in the previous chapter, the level o f significance was set at 0.10 ( a  =

0.10) for all data analyses. This level o f significance was chosen due to exploratory 

nature of study, along with the small sample size and relatively large standard deviations. 

Further, the sample size o f  each treatment group varied between measures and data 

collection points. This was due to problems with equipment and personnel (both o f  

which were out o f the control o f this investigator). For example, illness in the laboratory 

technician resulted in poor mental concentration with consequent destruction o f a number 

o f test tubes containing peripheral blood o f subjects. Further, the Liquid Beta 

Scintillation machine (measured Beta radiation emitted from proliferation assays) 

malfunctioned nine months after the study began. This resulted in the proliferation data 

“sitting” for several months while the machine was repaired. The following section 

describes study outcomes.

Sample Characteristics 

The sample consisted o f 37 primary caregivers o f persons with dementia, 

including 34 females (92%) and three males (8%). All subjects were Caucasians, 

reflecting the Midwestern rural setting o f the study. Subjects’ ranged in age from 44 to
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81, with a mean age o f 65.49 years (± 10.75). Years o f education ranged from ten to 19. 

with the majority o f  subjects attending at least one year o f higher education (M = 13.81,

± 2.26).

The typical subject was a female spousal caregiver (73%), with a combined 

annual income o f  $10,000 to $30,000 (51.4%) and no financial burden (81.9%). 

Approximately one-third o f the sample (38%) utilized dementia-related community 

services (e.g., home health or respite care) while friends and family members assisted 

with care an average o f  2.78 hours a week. The majority o f  subjects (97.3%) had no 

previous caregiver training or education, although approximately one-third (37.8%) 

attended a caregiver support group on a monthly basis.

Random assignment to treatment group resulted in statistically significant 

differences between samples on variables o f  living arrangement (x2 = 0.33, p = 0.04) 

and hours o f  care provided every week (t = 2.81 , p = 0.009 ). Subjects in the 

experimental group provided care an average o f 133.35 hours per week (± 46.26). while 

subjects in the comparison group provided care an average o f  161.57 hours per week (±

10.30). Only one subject in the comparison group (7%) lived with persons other than the 

care recipient, although 11 subjects in the experimental group (48%) lived with others 

(e.g., females living with spouse and providing care to a parent or single mothers 

providing care to a parent). Furthermore, one subject in the experimental group lived 

alone and visited the care recipient daily.

Sample Health and Health-Related Behaviors

The sample was relatively healthy with only one subject in the experimental 

group experiencing an episode of acute illness (pneumonia) and subjects in both groups 

having an average o f  one or two chronic illness. Data were not collected on the subject 

with pneumonia until she was free o f symptoms for two weeks and seven days after
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treatment with antibiotics. There was not a statistically significant difference between 

groups based on the number o f subjects taking (immunosuppressive) beta-blockers (t = - 

.986, p = .769) or hormone replacement therapy (HRT, t = .455, p = .652). Nearly one- 

half o f  the female caregivers (n = 15,44.1%) were taking HRT and approximately one- 

quarter (n = 7, 20.6%) were taking beta blockers. Plasma albumin levels were calculated 

as a rough indication o f nutritional status and all subjects were within normal limits. The 

typical subject slept approximately six hours a night, drank one-half cup o f caffeinated 

beverage a day, and rarely consumed alcohol or tobacco products. Caregiver health- 

related variables did not change over the course o f the study (e.g., from Tl to T2 or T3). 

Table 11 in Appendix D shows the samples’ health-related variables at baseline, by 

treatment group. Table 12 in Appendix D illustrates the samples’ health-related 

behaviors at baseline, by treatment group.

Care Recipient Characteristics

Care recipients were approximately ten years older than subjects (M = 74.29,

± 11.29), Caucasian (n = 37, 100%), and predominantly male (n = 25, 67.6%) spouses 

(n = 27, 73%). From three to 360 months elapsed from initial diagnosis o f dementia, to 

baseline assessments, although the typical care recipient had been diagnosed with 

dementia for approximately five years (M = 61.51 months, ± 63.17). The most common 

form o f dementia in the care recipients was o f the Alzheimer’s type (n = 16, 43.2%). At 

baseline, care recipients had from zero to five illnesses (e.g., diabetes, hypertension) in 

addition to dementia (M = 1.59, ± 1.21). At conclusion o f the study (T3), they had 

slightly poorer health with anywhere from zero to eight health problems (M = 1.96,

± 1.58).

A statistically significant difference between care recipients in each group was 

detected when the number o f recurrent behavioral disturbances (within the past three

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



100

months) were measured, using the Behavioral Assessment for Low Stimulus Care Plan 

(BALSCP). As a group, care recipients demonstrated anywhere from one to 34 

behavioral problems (M = 23.57, ± 6.87), but care recipients in the experimental group 

were significantly (t = 1.73, p = 0.09) more behaviorally impaired at baseline and T2 (M 

= 24.9 troublesome behaviors) than care recipients in the comparison group (M = 21.19 

troublesome behaviors). Behavioral disturbances among care recipients did not 

significantly differ by treatment group at the last data collection point (T3).

Summary o f  Descriptive Data 

To summarize, the two groups were not significantly different on the majority o f 

variables at baseline. However, significant differences were found between groups on 

three important variables. Subjects in the comparison group were more likely to live 

alone with the care recipient and provided more hours o f care every week while subjects 

in the experimental group cared for more behaviorally impaired persons. For this reason, 

analysis o f covariance statistical techniques were used to test the hypotheses, controlling 

for these differences between treatment groups at baseline.

Findings Related to Hypotheses 

Repeated measures ANCOVA revealed no significant interaction effects 

(treatment group by time) for the immune outcomes (NK F = .82, p = .44, PHA F = .03, p 

= .96. and Con A F  = .56, p = .57) or mood outcomes (TMD F = 0.58, p = .56, Anger F = 

1.02, p = .37, Confusion F = .25, p = .78, Depression F = .05, p = .95, Fatigue F = .02, p 

= .98, Tension F = .26, p = .77, Vigor F = .43, p = .64). Refer to Table 9 in Appendix D 

for interaction effects related to immune outcomes and Table 11 in Appendix D for 

interaction effects related to mood outcomes.
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Hypothesis #1

Hypothesis number one stated that caregivers that received the experimental 

intervention would demonstrate higher levels o f  NK cell cytotoxicity immediately after 

the intervention (T2) and 6 months post-intervention (T3), as compared to baseline (T l), 

than caregivers who received the comparison intervention. Repeated measures 

ANCOVA revealed no significant main effects for NK cytotoxicity between groups (F = 

.11. p = .75. df = 1) over the course of the study (F = .21, p = .80, d f=  2).

Hypothesis #2

Hypothesis number two stated that caregivers who received the experimental 

intervention will demonstrate higher levels o f  T-cell proliferation to PHA immediately 

after the intervention (T2) and 6 months post-intervention (T3), as compared to baseline 

(T l), than caregivers who received the comparison intervention. Repeated measures 

ANCOVA revealed significant main effects for treatment group (F = 3.92, p = .058, d f = 

1), although no significant main effects were detected for PHA proliferation over the 

course o f the study (F = .64, p = .53, df = 2). Refer to Table 9 in Appendix D for 

significant main effects related to immune outcomes.

One-way analysis o f  covariance (ANCOVA) exploratory analyses o f treatment 

group simple effects revealed that PHA proliferation was significantly higher in the 

experimental group (versus the comparison group) at T2 (F = 3.25, p = .08, df = 1) and 

T3 (F = 6.56, p = .01, d f  = 1). Refer to Table 10 for simple effects related to immune 

outcomes.

Hypothesis #3

Hypothesis number three stated that caregivers who received the experimental 

intervention will demonstrate higher levels o f  T-cell proliferation to Con A immediately
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after the intervention (T2) and 6 months post-intervention (T3), as compared to baseline 

(T l), than caregivers who received the comparison intervention. Repeated measures 

ANCOVA revealed significant main effects for treatment group (F = 7.02, p = .013, d f=

1), although no significant main effects were detected for Con A proliferation over the 

course of the study (F = .56, p = .57, d f = 2). Refer to Table 9 in Appendix D for 

significant main effects related to immune outcomes.

One-way analysis o f  covariance (ANCOVA) exploratory analyses o f treatment 

group simple effects revealed that Con A proliferation was significantly higher in the 

experimental group (versus the comparison group) at T2 (F = 5.10, p = .03, d f = 1) and 

T3 (F = 4.65, p = .038, d f  = 1). Refer to Table 10 for simple effects related to immune 

outcomes.

Hypothesis #4

Hypothesis number four stated that caregivers who receive the experimental 

intervention will report healthier total mood states (Total Mood Disturbance or TMD) 

and mood subscale scores (i.e., relatively less Anger, Confusion, Depression, Fatigue. 

Tension, and more Vigor) at T2 and T3, compared to T l, than caregivers who receive the 

comparison intervention. Repeated measures ANCOVA revealed significant main effects 

for treatment group on TMD (F = 7.18, p = .012, d f=  1), and subscale scores o f 

confusion (F = 9.05, p = .005, df = 1), depression (F = 7.83, p = .009, d f=  1), fatigue (F = 

5.03, p = .032, df = 1), tension, (F = 4.89, p = .034, df = 1), and vigor (F = 3.03, p = .091, 

d f = 1), although no significant main effects were detected for mood outcomes over the 

course of the study (F = .56, p = .57, d f = 2). Refer to Table 11 in Appendix D for 

interaction and significant main effects related to mood outcomes

One-way analysis o f  covariance (ANCOVA) exploratory analyses of treatment 

group simple effects revealed that TMD, confusion, depression, fatigue, and vigor were
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significantly higher in the experimental group (versus the comparison group) at T l (F = 

4.36. p = .04, d f=  1, F = 3.66, p = .06, d f = I, F = 4.91. p = .03, df=  1, 3.54, p = .06, d f=

1. F = 3.18, p = .08, d f=  1, respectively) and TMD, confusion, depression, and fatigue 

were significantly higher in the experimental group (versus the comparison group) at T2 

(F = 4.06, p = .052, d f = 1, F = 4.52, p = .04, d f = 1, F = 4.37, p = .04, df = 1, 3.46, p = 

.07. d f = 1, respectively). Refer to Appendix D, Table 12 for simple effects related to 

mood outcomes.

Summary of Findings Related to Hypotheses 

Overall, these data do not support the hypothesis that the PLST intervention had 

an effect on immune or mood outcomes. While the experimental group showed 

significant improvements in T-cell proliferative response to PHA and Con A. the 

relatively large standard deviations and small sample size limited the power o f this study 

to detect significant improvements in immune outcomes over time.

The findings related to the impact o f the PLST intervention on mood data are 

difficult to interpret because the two groups were significantly different on most mood 

states before the intervention began. It is interesting to note that over the six-month 

intervention, the comparison group mood improved to an extent that the baseline (T l) 

and T2 differences between groups were no longer apparent at T3. Since subjects in each 

treatment group were significantly different on mood outcomes at baseline, random 

assignment to treatment condition may have failed to yield comparable groups.

Findings Related to Secondary Questions 

Secondary questions addressed relationships among immune and mood outcomes. 

Two-tailed Pearson’s Product Moment Correlation Coefficients (r) were computed to 

quantify these relationships.
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Question One

Question one explores relationships between mood states and NK cytotoxicity 

among caregivers for both groups o f  subjects (experimental and comparison groups 

combined). After collapsing data by treatment group, analysis o f cross-sectional 

correlations did not show significant associations between NK cell cytotoxicity and mood 

states at any time point during the study. Refer to Table 13 for correlations between total 

mood disturbance and NK cell cytotoxicity and Table 14 correlations between mood 

subscales and NK cell cytotoxicity at various data collection points.

Question Two

Question two explores relationships between mood states and T-cell proliferation 

to PHA among caregivers. Analysis o f  cross-sectional correlations demonstrated a 

significant relationship between PHA proliferation and angry mood at T2 only. No other 

significant relationships were detected between PHA proliferation and mood states over 

the course o f the study. Table 15 shows correlations between total mood disturbance and 

PHA proliferation and Table 16 illustrates correlations between mood subscales and PHA 

proliferation over the course o f the study.

Question Three

Question three explores relationships between mood states and T-cell 

proliferation to Con A among caregivers. Cross-sectional correlations revealed 

significant associations between Con A proliferation and the mood states o f tension at T l, 

anger and confusion at T2, and depression at T3. Refer to Table 17 for correlations 

between total mood disturbance and Con A proliferation and Table 18 for correlations 

between mood subscales and Con A proliferation at the various data collection points.
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Summary

In summary, these data indicate that the experimental group had higher levels o f 

PHA and Con A proliferation but these data do not support the hypotheses that there were 

differential changes in immune function or mood states as a result o f the intervention. 

There was no change in NK cytotoxicity as a result o f  the intervention, nor were there 

significant main effects for NK cytotoxicity. Findings related to the impact o f  the PLST 

intervention on mood data are difficult to interpret because the two groups were 

significantly different on mood before the intervention began. Exploration o f  correlations 

between variables o f interest revealed mix results and lay a foundation for future 

investigations into stress-related alterations in psychological and physical concomitants 

o f caregiver stress. The following chapter contains a discussion of the findings and 

identifies the study limitations and implications.
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CHAPTER FIVE 

DISCUSSION

This chapter reviews the study findings and identifies limitations. Implications o f 

these findings for clinical practice, education and research are then discussed.

Sample Characteristics 

Subject characteristics closely resemble national averages (Grant et al., 1992b; 

Neundorfer, 1991; Stone et al., 1987) with female spouses being the most common 

caregiver. A strength o f this study was the recruitment strategies employed to obtain a 

sample from the rural elderly family caregiving population. Two-thirds o f  the sample 

was recruited through Church and Synagogue Bulletins. Although many o f  the subjects 

verbalized an inability to attend religious functions due to caregiving responsibilities, 

friends, family members, or neighbors in the community informed subjects o f the study. 

Frequently, subjects for investigations related to dementia caregiving are recruited from 

health care organizations (e.g., geriatric assessment clinics, adult day care programs, or 

physician offices) or groups designed to meet specific needs o f family caregivers (e.g., 

Alzheimer’s Association or caregiver support groups), resulting in sample bias.

Although not recruited from caregiving organizations, the recruitment strategies used in 

this study may have resulted in a biased sample based on religious affiliation.

Overview o f Findings 

Repeated measures ANCOVA (controlling for baseline differences between 

groups on moderating variables) revealed no significant interaction (treatment group by 

time) effects. Analysis o f  main effects revealed that immune function (NK, PHA, Con
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A) did not differ over time (T l, T2, and T3), however PHA and Con A proliferation 

demonstrated significant main effects for treatment group (experimental versus 

comparison). Similarly, examination o f main effects for mood states revealed that total 

mood did not differ over time (T l, T2, and T3), although there were significant main 

effects for treatment group on total mood score, and subscale scores o f  confusion, 

depression, fatigue, tension, and vigor.

Despite the absence o f significant interaction effects (therefore, interpreted with 

caution), exploratory examination o f treatment group simple effects revealed that both 

PHA and Con A proliferation was significantly higher in the experimental group (versus 

the comparison group) at T2 and T3. Exploratory analyses o f mood states simple effects 

revealed that the statistically significant differences between treatment groups were 

demonstrated T l and T2. Therfore, no conclusions can be drawn related to treatment 

group status and mood outcomes. In conclusion, these data do not support the hypothesis 

that the PLST intervention had an effect on the subject's immune or mood outcomes.

Interpretation o f the Results

PNI intervention studies have used a number o f diverse strategies, including 

hypnosis, relaxation, exercise, classical conditioning, self-disclosure, exposure to a 

phobic stressor to enhance perceived coping self-efficacy, and cognitive-behavioral 

therapies. Subject populations have included undergraduate and medical students, older 

adults, cancer patients, men infected with HIV, snake bite phobics, and normal 

community volunteers (Kiecolt-Glaser & Glaser, 1992). O f these studies, no two have 

used the same methodology or the same immune measures. Therefore, it is difficult to 

compare the findings noted above with other PNI interventions studies.
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Interpretation o f Hypotheses

Although interpreted with caution, the current findings related to T-cell 

proliferation are supported in the PNI intervention literature. In most studies 

investigating the mitogen-stimulated T-cell proliferative and NK cell cytotoxicity 

response to a psychological intervention, long-term (but not short-term) enhancement o f 

immune function is supported by the findings (Keicolt-Glaser et al., 1992). However, 

interventions studies using NK cell cytotoxicity as an outcome show more equivocal 

results. For example, in a rigorous study investigating the effects o f a six-week multi

modal psychoeducational intervention (e.g., health education, stress management, 

reinforcement o f coping skills, and psychological support) among cancer patients, Fawzy 

and associates found that NK cytotoxicity was not significantly different between the 

treatment and control group six-months after the intervention, even though the percentage 

o f  NK cells in peripheral blood significantly increased during the same time period 

(Fawzy & Fawzy, 1994).

As stated previously, the mood outcomes are difficult to interpret since the two 

groups were significantly at both baseline (T l) and one-week after the intervention (T2). 

Overall, the current finding are consistent with those o f  Buckwalter and associates (N = 

245), where caregivers in the experimental group were significantly less depressed (p = 

.0007), less tense (p = .006), less fatigued (p = .002), and less confused (p = .0001) than 

caregivers in the comparison group at six months post intervention (Buckwalter et al., 

1999).

One possible reason for the finding that the mood outcomes were not significantly 

different between treatment groups six months after the intervention (T3) is that a group 

effect may have occurred. This is possible since two research associates (RAs) conducted 

the majority o f the interventions. Efforts were made to have each o f the RAs conduct
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both types o f intervention, but circumstances beyond the investigator’s control resulted in 

the majority o f experimental interventions being conducted by one RA and the 

comparison intervention being conducted by the second RA.

In general, the relatively small sample size and large standard deviations from the 

means, the power o f this study to detect statistically significant differences was extremely 

low (i.e., ranging from 0.04 to 0.23 at the 0.10 level o f significance). Type II error may 

have been present because sample size and power calculations computed for each o f the 

hypotheses tested were based on means and standard deviations from a descriptive study 

of caregiving and non-caregiving older persons (Kiecolt-Glaser et al., 1991). 

Computations revealed that power (.80) would be maintained with a total sample size o f 

50 subjects, if the PLST intervention resulted in a difference o f  30% or greater on mood 

states and/or immune status. A 30% or greater difference in mood and/or immune 

outcomes may have been detected between groups if a control group (e.g., a third group 

receiving no intervention) had been included in the design. Time and monetary 

constraints, along with Institutional Review Board considerations, precluded inclusion o f 

a third, non-treatment (control) group in this study. Additionally, since the study was 

funded as a supplement to the larger study, the treatment protocol was not altered from 

that o f the primary study. Having an experimental and comparison intervention group 

was necessary to detect psychological and immunological effects o f the PLST 

intervention (as opposed to treatment versus no treatment groups).

A combination o f random and systematic measurement error may have also 

contributed to the non-significant findings in the study. While random error (observed 

scores vary haphazardly around the subject’s true scores) was expected with measures o f 

immunity, systematic error was controlled for by using both valid and reliable 

instruments. Even though the instruments utilized in this study demonstrate sound
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biometric and psychometric properties, it is possible that they are not appropriate for use 

with a chronically distressed older population.

Another possible explanation for lack o f significant findings for the hypotheses 

tested is that the PLST intervention did not lessen caregiver distress as measured by 

immune and mood parameters or there were insufficient differences between the two 

interventions to yield an effect size adequate to detect a significant difference.

Interpretation o f Secondary Questions

Research questions addressed in this study explored relationships between mood 

states and immune function. Analysis o f cross-sectional correlations did not show 

significant associations between NK cell cytotoxicity and mood states, although a 

significant inverse relationship between PHA proliferation and angry mood was detected 

at T2 and significant associations were found between Con A proliferation and the mood 

states of tension at T l, anger and confusion at T2, and depression at T3. Overall, the data 

shows that anger, tension (anxiety), depression and confusion are correlated with mitogen 

stimulated proliferative responses o f T-cells among in the sample evaluated.

Data from the current study does not support findings o f  earlier investigations 

which show significant relationships between depression and NK cytotoxicity in 

caregivers. The discrepancy in the current findings may be due to methodological issues. 

Most investigations designed to explore relationships between mood states and NK 

cytotoxicity utilized instruments specifically designed to measure depression such as the 

Hamilton Depression Rating Scale (Esterling et al., 1994) and the Beck Depression 

Inventory (Esterling et al., 1996; Irwin et al., 1991). Very few investigators used a broad- 

based mood inventory such as the Profile o f Mood States or Brief Symptom Inventory 

when describing mood and immune function o f caregivers. Additionally, previous 

studies have been descriptive, comparing caregivers with non-caregiving controls
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(Esterling et al., 1994; Irwin et al., 1991; Irwin et al., 1997; Irwin & Patterson, 1994; 

Kiecolt-Glaser & Glaser, 1994). Since the current sample consisted o f only caregivers 

(assigned to different treatment groups), it is possible that differences between the two 

groups were too small to be statistically significant. For example, Irwin and associates 

detected no significant difference in NK cytotoxicity between samples o f continuing and 

bereaved caregivers when NK cells were stimulated with recombinant interferon-gamma 

(rlFN-y), although significant differences were found between the two groups o f 

caregivers (continuing and bereaved) and non-caregiving control group. Additionally, 

caregivers (both bereaved and continuing) did not differ significantly on measures of 

depression (measured by the HDRS), although caregivers and controls demonstrated 

significant differences in depression scores (Irwin et al., 1991).

The strongest relationship detected in this sample was between PHA proliferation 

and anger. The anger-hostility factor o f the POMS is defined by adjectives suggesting a 

mood o f anger and aversion towards others (McNair et al., 1971). Since this relationship 

was inversely related, subjects scoring high on anger demonstrated the weakest 

proliferative response to the PHA mitogen. Similar findings are found in the caregiver 

stress literature. Antony-Bergstone and colleagues found that anxiety and hostility were 

elevated among caregivers, compared to non-caregiving controls, when mood was 

measured using the Brief Symptom Inventory (Antony-Bergstone et al., 1988), and 

Vitaliano and associates found that both anger and expressed emotion are predictive o f 

caregiver burden (Vitaliano et al., 1989; Vitaliano et al., 1991). Additionally, Gallagher 

and associates found that anger was the most common negative affect among caregivers 

(Gallagher et al., 1989b). Therefore, it is possible that persistent angry or hostile moods 

drive enduring immunological alterations that negatively impact the health o f  caregivers.
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Although T-cell proliferation to PHA was strongly associated with anger. T-cell 

proliferation to Con A revealed a greater number o f associations; with tension (anxiety), 

anger, confusion and depression being inversely related to Con A proliferation. The 

depression-dejection factor o f the Profile o f Mood States (POMS) represents a mood of 

depression accompanied by a sense o f  personal inadequacy. The significant findings 

related to depression and T-cell proliferative response to Con A are supported in the 

literature (refer to chapter Two) but one would also expect similar findings associated 

with NK cytotoxicity and proliferative responses to PHA. The lack o f  congruence 

between proliferation findings suggests that T-cells respond differently to each o f  these 

mitogens (PHA and Con A); possibly through different neuroendocrine pathways. These 

results warrant further exploration, especially in light o f the feet that the PHA, but not 

Con A or NK, responses were significantly correlated with behavioral disturbances in the 

care recipient.

Limitations

Limited resources precluded the recruitment o f  a larger sample o f caregivers in 

the current study. As a result, the generalizability o f  the findings are limited since the 

total sample was Caucasian. Given that different ethnic groups respond differently to the 

caregiving role (Dilworth-Anderson & Anderson, 1994; Hinrichsen & Ramirez, 1992; 

Mintzer et al.. 1992) and biologic variation is described between various racial groups 

(e.g., African Americans are at greater risk for obesity, hypertension, coronary heart 

disease, stroke, renal disease and diabetes than Caucasian Americans), race and ethnicity 

may influence a caregiver’s vulnerability to psychophysio logical effects o f caregiving 

stress.

Besides the obvious limitation o f small sample size and uneven numbers of 

subjects in each treatment group, there are inherent difficulties associated with combining
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clinical and bench research and the use o f human subjects. For example, many family 

caregivers have immunosuppressive disorders or take medications known to suppress 

immune function. Therefore, it is likely that the sample used in this study does not 

"truly” represent the total population o f caregivers. Subjects in this study were not 

excluded if they were taking beta-blockers or hormone replacement therapy (HRT) since 

they are commonly prescribed (immunosuppressive) medications for older adults. 

However, inclusion o f  these subjects in the sample may have strongly impacted the 

treatment effects as measured by functional immunity.

Although the use o f male (young) laboratory controls helped to determine inter- 

assay variability, a number o f confounds were outside o f  the investigator’s control (e.g., 

hours of sleep before the assay, additional life stressors, or subjects experiencing pre

symptom acute illness). Information regarding confounding variables was gathered 

before each data collection point and data collection was delayed when confounding 

variables were known to be present, but there may have been times when self-reported 

information was inaccurate or pre-data collection variables were not assessed.

The double-blind design o f this study was possibly jeopardized by the limited 

number o f  research assistants (RAs) employed. On several occasions, the RA collecting 

the data had knowledge o f  subject treatment group assignment. Also, a treatment group 

effect may have impacted the data since the RA’s developed a preference for which 

intervention they implemented. Although the flexibility o f the PLST intervention was a 

strength when attempting to enhance a caregiver’s psychological resources (e.g., 

individualized treatment planning), limitations to the general izability o f  the findings are 

compounded by using an intervention that may have varied from subject to subject.

Lastly, even if the PLST intervention did directly activate physiological pathways 

(neurological, endocrine, and/or immune pathways), some o f  the observed changes may
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have been due to the expectation that there would be a desirable outcome. Inclusion of a 

comparison intervention in the study design helped to ameliorate the placebo 

phenomenon which may be an important component o f  any behavioral intervention. 

Although the design o f  this study did not allow testing o f a causal link between mood 

states and immune status, it builds a strong foundation for future theoretically-driven 

research by this novice researcher in the field o f  psychoimmunological responses to 

caregiver distress

Implications

With the fundamental goal o f  generating scientific knowledge to guide nursing 

practice, nursing research seeks to improve complex human responses to actual or 

potential health problems and the influence o f nursing interventions on health status. The 

unique perspective o f nursing research is reflected in the derivation o f  research questions 

from clinical practice and the subsequent application o f  study findings to patient care. 

Despite advances in nursing research and theory development, there remains a dearth of 

comprehensive research-based knowledge to explicate the relationships o f behavioral 

factors to certain illnesses and to guide the use o f bio-behavioral approaches in health 

promotion, disease prevention and symptom management.

The underlying assumption o f research on caregiver stress and health is that the 

chronic stress o f caregiving can lead to psychological or physiological distress (Dura et 

al., 1990a; Kiecolt-Glaser & Glaser, 1990; Vitaliano et al., 1991). Clearly, caregivers are 

an important group in which to study biopsychosocial stress processes, physical illness, 

and concomitants. In many cases, research on the physical health o f  caregivers has relied 

solely on self-reports (Schulz et al., 1995; Schulz et al., 1990). Such measures are 

correlated with objective health measures and mortality, but they provide limited 

information about health mechanisms. In the last decade, investigators have begun to
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compare physiological measures (e.g., immunological, neuroendocrine, cardiovascular, 

metabolic) in caregivers versus age- and sex-matched controls with the assumption that 

such variables will be both stress markers (Contrada & Krantz, 1988; Kiecolt-Glaser & 

Glaser. 1995; McKinnon, Weisse, Reynolds, Bowles, & Baum, 1989) and 

predictors/proxies o f illness (KanneL, 1987; Schneiderman & Skyler, 1995) that may not 

be observed in short-term studies (e.g., five years). Indeed, because physiological 

processes are themselves manifested in both stress and physical illnesses, the former can 

provide insights into health mechanisms not possible with standard questionnaires.

Since the role o f caregiver persists over time, chronic stressors may multiply and 

intensify or, under certain conditions o f  change, diminish or recombine with other 

stressors. One o f  the opportunities provided by the study o f elderly caregivers is to 

describe the psychoneuroimmunological effects o f such change and develop specific 

interventions to ameliorate the effects o f specific stressors at various transitional points in 

their lives. For example, as a result o f the intense chronic stress in caregivers’ lives, 

many caregivers transfer the care o f their relative from the home and community to long

term care facilities. Because dementia is most likely to affect older people, many 

caregivers also experience the death o f their impaired relative. These types o f  life 

transitions may yield a detailed picture o f  how constellations o f  stressors, rooted in the 

circumstances o f  people’s lives, undergo change as situations change. Thus, the study of 

caregivers is also a study o f the close connections between the changing situational 

contexts in which people are located and their vacillating exposure to  stressors. Hence, 

dementia caregiving represents a unique opportunity to investigate physiological and 

psychological processes (e.g., the complex interactions among the central nervous 

system, the endocrine system, and the immune system) surrounding chronic distress and
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to test interventions designed to ameliorate the negative outcomes associated with 

caregiving stress.

With some exceptions, the focus o f  psychoneuroimmunological (PNI) research is 

on older caregivers (primarily spouses). There are at least two rationales for such 

research. The first is preventative; if one could determine which types o f  caregivers are 

vulnerable to physiological or physical impairment, one could earmark such individuals 

for intervention. The longer caregivers remain healthy, the longer they can maintain their 

independence, lead an enjoyable life, and be able to care for their spouse with dementia. 

Another rationale for caregiver research is that it allows researchers to do natural 

experiments o f chronic stress that otherwise could not be done ethically with human 

populations. Studies done with caregivers allow for the assessment o f 

psychophysio logical concomitants o f  an ecologically valid stressor.

Conclusion

Today there are new and exciting developments in the field of 

psychoneuroimmunology that offer enormous opportunities for nursing research into the 

effects o f psychological stress on health outcomes. Sophisticated methods o f 

investigation now permit a wide variety o f  formerly unanswerable questions to be 

formulated by members o f all health care disciplines. The past two decades o f  advances 

in neuroscience and in molecular biology have set the stage for a new generation o f 

knowledge building, which in combination with other lines of inquiry suggest 

extraordinary potential for enhancing our understanding o f the bio-behavioral interface as 

it relates to nursing practice.

Although few nurse scientists have published studies grounded in PNI, the studies 

that have been done (Annie & Groer, 1991; Giulian, Vaca, & Noonan, 1990; Groer, 

Hummenick, & Hill, 1994; McCarthy, Ouimet, & Daun, 1992; Nokes & Kendrew, 1990)
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clearly demonstrate the clinical utility o f  nursing research conducted within the context of 

PNI, as well as the interdisciplinary contributions o f nurse researchers involved in PNI 

research. PNI provides a conceptual approach that inherently integrates psychological 

and physiological phenomena, and thus represents a holistic paradigm consistent with the 

philosophical underpinnings o f  nursing science.

In summary, this study points to the need for multidisciplinary longitudinal 

studies with large samples o f caregivers in order to properly understand physical and 

mental health outcomes o f caregiver distress. Future studies should compare 

psychosocial (including personality factors), immunological, and cardiovascular 

outcomes in spouses o f persons with mild, moderate, and advanced forms o f  dementia. 

Additionally, these outcomes should (ideally) be compared to age-, sex-, and health 

status-matched controls. These types o f studies can help to explain the complex web o f 

relationships involved in caregiver distress, especially when theoretically-grounded (e.g., 

Vitaliano’s model o f caregiver distress).
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APPENDIX A
THE PROGRESSIVELY LOWERED STRESS THRESHOLD

MODEL
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The Progressively Lowered Stress Threshold, or PLST intervention (experimental 

intervention) was designed to provide psychological support while teaching underlying 

concepts o f behavioral management o f  problematic behaviors exhibited by the person 

with dementia. Refer to Figure 4 for key elements o f the PLST intervention.

Figure 4: Key Elements o f the Progressively Lowered Stress Threshold Intervention

1. Provide ongoing education for both the care recipient and caregiver about the disease process.

2. Assist the care recipient and caregiver with development of routines and strategies that enhance
appropriate behavior patterns in the care recipient, based on concepts of the Progressively Lowered 
Stress Threshold (PLST) model of dementia.

3. Help the care recipient and caregiver to simplify day-to-day care tasks such as bathing, toileting, and
dressing, based on the PLST model of dementia.

4. Assist the caregiver with problem-solving strategies, based on the PLST model of dementia, over the
course of the illness as behavior and functional abilities of the care recipient change.

5. Assist the caregiver in locating community resources and developing support networks.

6. Provide ongoing emotional support and counseling for the care recipient, the caregiver, and other
members of the caregiving network.

7. Assume a case management role of advocacy, service coordination, and liaison with primary health care
providers.

The current study evaluated the psychological (mood) and immune (NK 

cytotoxicity and T-cell proliferation to Con A and PHA) outcomes o f  the PLST 

intervention, which was first explicated by Hall and Buckwalter (1987). The PLST 

intervention is an individualized psychoeducational nursing intervention designed to 

teach family caregivers to manage behavioral problems o f  persons with dementia. The 

theoretical premise underlying the PLST intervention asserts that persons with dementia
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The PLST intervention is based on the concept o f person-environment fit. a 

concept derived from systems theory which emphasizes the inter-relatedness o f systems 

and their subsystems (Wolanin & Phillips, 1981). Behavioral problems exhibited by 

persons with dementia can be easily understood in terms person-environment fit in that 

dementia-related impairment in cognitive functioning affect the person’s overall ability to 

successfully interact with the environment (Roberts & Algase, 1988). Cognitive deficits 

in the person with dementia lead to behaviors that indicate disordered person- 

environment interactions such as an inability to recognize once familiar objects, the 

purpose o f  such objects, an inability to recognize family and friends, repetitive behaviors, 

situationally inappropriate behaviors, and catastrophic reactions such as agitation or 

yelling (Roberts & Algase, 1988).

The model underlying the PLST intervention describes the increasing inability of 

persons with dementia to cope with environmental stress due to progressive cerebral 

pathology and associated cognitive decline. The model is supported by physiological 

research which suggests that persons with Alzheimer’s disease demonstrate increased 

hypothalamic-pituitary-adrenal (HPA) axis responsiveness to acute stressors, compared 

to age- and gender-matched controls (Gurevich et al., 1990; Martigoni et al., 1990; 

Raskind, Peskind, Rivard, Veith, & Barnes, 1982). More specifically, persons with 

Alzheimer’s disease demonstrate higher peaks and prolonged elevations in cortisol and 

adrenocorticotrophic hormone (ACTH) response to a lumbar puncture procedure (Petrie 

et al., 1999). Figure 5 describes the levels o f  stress-related behaviors as a person with 

dementia’s cognitive function diminish over the course o f the illness.
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1. Baseline or normative behavior is a calm state. Maintenance of baseline behaviors requires
incorporating intellectual, affective and planning losses of the care recipient into daily activities. 
Persons exhibiting baseline behavior are able to function within the limits of their cognitive capacity.

2. Anxious behavior occurs when the person with dementia experiences stress. Caregivers are still able to
communicate with the person but if the stress is allowed to continue or increase, the next level of 
behavior ensues.

3. Dysfunctional or catastrophic behavior results when the person with dementia is unable to cognitively 
integrate information from the environment and communicates ineffectively. Dysfunctional behaviors 
usually appear suddenly and last a short time. Episodes increase in frequency and duration as stress 
and fatigue increase throughout the day.

The levels o f  dementia-related behavior and symptoms are associated with 

progressive cognitive decline in the care recipient. Baseline behaviors diminish as the 

disease progresses and anxious and dysfunctional behaviors occur more frequently. The 

care recipients’ threshold for stress decreases over the course o f the disease, until the 

person reaches terminal stages o f  cerebral pathology (vegetative state).

According the PLST model, there are six main groups o f stressors that adversely 

affect behavioral outcomes in persons with dementia. These include: 1) fatigue;

2) changes in routine, environment, or caregiver; 3) demands to achieve beyond their 

abilities; 4) multiple and/or competing environmental stimuli; and 5) affective responses 

to perceptions o f loss; and 6) physical stressors such as needing to urinate, illness, pain, 

or adverse medication reactions. Four basic assumptions underlie the PLST intervention 

and direct approaches to care, as outlined in Figure 6.
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Figure 6: Assumptions Underlying the PLST Intervention

1. Behaviors exhibited by a person with dementia occur on a 24-hour continuum. If the person
demonstrates problematic behavior during the night (e.g., agitated night awakening), changes need to 
be implemented during the day and care continues throughout the night.

2. The person exhibiting confusion or agitation is uncomfortable and/or frightened, and has the right to feel
safe and comfortable.

3. All behavior has meaning. Even catastrophic behaviors may have a detectable and modifiable cause.

4. All persons need to maintain some sense of control over themselves and their environment and deserve
to be treated with unconditional positive regard (respect).

Environmental stressors exert demands that cause the person with dementia to 

become anxious or agitated. Therapeutic interventions based on the PLST model focus 

on facilitating accommodation by modifying the environment to reduce demand on the 

resources o f  the person with dementia. Interventions are based on the premise that the 

person’s dysfunctional or socially inappropriate behavior is meaningful communication 

and the environment needs to be manipulated in a way that prevents the care recipient 

from reaching their individual stress-tolerance threshold (which may vary over a 24-hour 

period). Once a person’s stress-tolerance threshold has been reached, behaviors become 

increasingly dysfunctional, and often catastrophic (Buckwalter et al., 1999; Hall & 

Buckwalter, 1987).

In order to assist caregivers in understanding the care recipient’s behaviors and in 

planning care strategies, the PLST intervention addresses three dimensions o f  dementia
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agitated night awakening, noisy behavior, apparently purposeless behavior, and/or 

compulsive repetitive behavior and verbalizations (Hall & Buckwalter, 1987).

The levels o f  behaviors and symptoms are related to the progression (e.g., stage) 

o f the illness. Baseline behaviors diminish as the disease progresses and anxious or 

dysfunctional behaviors occur more frequently. The care recipient’s stress threshold 

continues to diminish over the course o f the disease until the person reaches the last stage 

o f the disease (Hall & Buckwalter, 1987).

The PLST intervention is based on the premise that many o f  the most disturbing 

behavioral problems associated with dementia can be controlled by therapeutic nursing 

measures (Buckwalter et al., 1999; Buckwalter et al., 1992; Hall & Buckwalter, 1988; 

Hall & Buckwalter, 1991; Hall & Buckwalter, 1987). Thus, improving the caregiver’s 

competence in managing problematic behavioral symptoms is a valid approach to 

decreasing caregiving distress (e.g., improve psychological and physiological outcomes) 

and possibly delay institutionalization o f the care recipient. According to the model 

underlying the PLST intervention, a reduction in environmental stress will result in a 

slower rate o f behavioral deterioration in the care recipient. More specifically, because 

persons with dementia have less demand on their cognitive processing abilities, they are 

expected to use their remaining cognitive abilities more effectively. In turn, this should 

result in a slower rate o f decline in functional abilities such as dressing, grooming, 

toileting and eating. Additionally, the diminished demand (stress) on cognitive 

processing abilities will result in reduced anxiety and catastrophic behaviors.

Effective caregiver interventions must evolve in unison with the caregiving 

process. For this reason, the theoretically-grounded intervention evaluated in the current 

study involves teaching the caregiver a model o f dementia care rather than cook book- 

type solutions to specific behavioral problems. The PLST model applies general
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principles o f behavioral psychology to assist caregivers in developing strategies for 

managing specific behaviors exhibited by care recipients over the course o f their disease 

(Hail & Buckwalter, 1987). Evaluation o f immunological and mood outcomes o f the 

PLST intervention builds upon the theme that caregiving is a stressful process with both 

biological and psychological outcomes which change over time and are a direct result of 

psychological and social resources (Vitaliano, Roland, Maiuro, Ochs, & Russo, 1989b; 

Vitaliano. Russo, Young, Teri, & Maiuro, 1991). The PLST intervention is designed to 

strengthen the psychological resources o f caregivers (refer to chapter Two for Vitaliano’s 

theoretical model o f caregiver stress).

Empirical Support for the PLST Intervention 

As stated previously, the current study builds upon and extends previous 

empirical work done on the PLST model o f dementia, first published in 1987 by Hall and 

Buckwalter (Hall & Buckwalter, 1987). Subsequently, the model has been explicated in 

a number o f publications (Buckwalter & Garand, 1995; Buckwalter et al., 1999; Gerdner, 

Hall, & Buckwalter, 1996; Hall, 1988a; Half 1988b; Hall, 1991a; Hall, 1991b; Hall & 

Buckwalter, 1988; Hall & Buckwalter, 1991; Maas et al., 1992) and national and 

international presentations. The model has been implemented and evaluated in adult day 

care, acute care, and long-term care settings, along with Special Care Units located in 

both acute and long-term care settings (Buckwalter et al., 1999; Hall, Kirschling, & Todd, 

1986; Maas & Buckwalter, 1991). Evidence from these studies suggest that the PLST 

intervention provides a structured, easily understood and implemented model from which 

caregivers can base logical plans o f  care and problem solving techniques. Refer to 

Chapter Two for results o f  studies evaluating the effects o f the PLST intervention.
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APPENDIX B
SUMMARY OF STUDIES ON PSYCHOLOGICAL AND 
PHYSICAL EFFECTS OF DEMENTIA CAREGIVING
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Table 21: Summary of Studies on Psychological and Physical Effects o f  Dementia 
Caregiving

Authors Sample Measures Caregiver Outcomes

Aneshensel, Pearl in, & 
Shuler (1993)

N = 555 primary
caregivers recruited 
from an 
Alzheimer’s 
Disease and Related 
Disorder 
Association 
(ADRDA) in San 
Francisco or LA; 
59% spouses, 41% 
adult children; 
mean age 62; 67% 
female

Outcomes: Hopkins 
Symptom Checklist 
(SCL-90); self-rated 
health

Correlates: Institutional 
placement

Psychological distress, 
but not physical 
health status, 
mediated the risk of 
institutionalization;

Antony-Bergstone, 
Zarit, & Gatz 
(1988)

N = 184 primary 
caregivers 
responding to 
recruitment efforts 
for a training 
program; mean age 
= 76; 68 % female

Outcomes: Brief
Symptom Inventory 
(BSI, measures 
depression, anxiety, 
and hostility)

Correlates: None

Only female caregivers 
over age 60 had 
higher depression 
scores than 
population norms; 
all women had high 
levels o f hostility

Barusch (1988) N = 89 spousal
caregivers recruited 
by media, word of 
mouth, or agency 
referral; provide at 
least 20 hours of 
care/week; mean 
age = 68.9; 65% 
female

Outcomes: A 34-item 
coping inventory 
developed to 
measure various 
aspects of “coping” 
with caregiving;

Correlates: None

67% of spousal
caregivers had been 
depressed during 
caregiving; reported 
moderate success in 
coping with 
depression; 16% did 
not cope with 
depression
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Table 21: Continued

Baumgarten, Battista, 
Infante-Rivard, Hanley, 
Becker, & Guthier 
(1992)

N = 218

n = 103 primary 
caregivers recruited 
from a geriatric 
assessment unit of a 
large teaching hospital 
in Montreal, Canada; 
63% spouses, 37% adult 
children; mean age = 67; 
61% female

n = 115 non-caregiving 
spouses (60%) or 
children (40%) of 
patients undergoing 
cataract surgery at the 
same hospital; mean age 
= 60; 60% female

Outcomes: Center for 
Epidemiological Studies 
Depression Scale (CES- 
D); self-rated health; use 
of prescription 
medication; number of 
chronic health 
conditions; smoking; 
alcohol consumption

Correlates: Socio
demographic variables; 
severity of CR cognitive 
and functional 
impairment; behavioral 
disturbance; hours/week 
of care; duration of 
caregiving; coping 
strategies; social 
support; satisfaction 
with support; presence 
of chronic disease; 
stressful life events

Compared to non- 
caregivers, caregivers 
reported significantly 
more depression (mean 
CES-D = 15.5 vs 8.2), 
perceived their health as 
poorer; used more 
non prescription 
medication (26.2% vs 
13.9%); and reported 
more physical 
symptoms; greater 
depression and more 
physical symptoms were 
associated with being a 
spouse, female, older, 
having more chronic 
health problems, 
experiencing more 
stressful events, greater 
functional impairment 
and behavioral 
disturbance in care 
recipient (CR), 
hours/week caregiving; 
more depression 
associated with 
moderate length of 
illness in CR (vs long or 
short length of illness)

Boss, Caron, Horbal, & 
Morimer, (1990)

N = 70 primary 
caregivers of CR 
evaluated at a Veterans 
hospital; 86% spouses; 
63% over 60 years old; 
79% female

Outcomes: Zung Self- 
Rated Depression Scale 
(SDS)

Correlates: Boundary 
ambiguity, mastery; CR 
functional and cognitive 
status; CR behavioral 
disturbance

Mastery was a stronger 
predictor of depression, 
accounting for 10% of 
the variance; boundary 
ambiguity served as a 
mediator between CR 
functioning and 
caregiver mastery
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Table 21: Continued

Brodaty & Hadzi- 
Pavlovic (1990)

N = 126 primary 
caregivers recruited 
through ADRDA in 
Australia; 62% spouses, 
31% adult children; 
mean age 60; 79% 
female

Outcomes: General 
Health Questionnaire 
(GHQ); Zung SDS; 
medication use; Duke- 
UNC Health Profile 
health service utilization

Correlates: Socio- 
demographic variables; 
CR behavioral 
disturbances; CR 
cognitive impairment; 
duration of illness; 
quality o f spousal 
relationship; satisfaction 
with social support and 
frequency of social 
contacts

Compared to population 
norms, psychological 
symptoms were elevated 
(mean GHQ = 7.3) but 
depression was not 
(mean SDS = 36.5);
48% scored as depressed 
on the GHQ; 35% 
depressed on the SDS; 
9% of sample used 
psychotropic medication 
and 14% used hypnotics 
(slightly higher than 
Australian population 
norms); Duke-UNC 
Health Profile showed 
nonsignificant psychical 
or social impairment; 
health care utilization 
matched population 
norms

Cairl & Kosberg (1993) N = 96 primary 
caregivers utilizing adult 
day care and/or in-home 
respite services; mean 
age = 67

Outcomes: Self-rated 
physical health; self- 
rated mental health; 
Short Psychiatric 
Evaluation Schedule 
(SPES); caregiver ADL 
impairment

Correlates: Burden; 
competence in 
performing caregiving 
tasks; socio- 
demographic variables; 
CR cognitive 
impairment; CR 
behavioral impairment; 
during of caregiving; 
social interaction; 
satisfaction with social 
support; formal and 
informal support; 
quality o f spousal 
relationship; investment 
in caregiving; self
esteem

Mean physical health -  
5.97; mean mental 
health = 9.2; mean SPES 
= 4.47; caregivers rating 
low on burden and high 
on competence reported 
significantly better 
mental (M = 7.4) and 
physical (M = 5.2) 
health, showed lower 
levels of
psychopathology (M = 
2.8), reported better 
prior relationship with 
CR, and greater social 
interaction; those 
reporting high levels of 
burden rated poorer 
mental health, more 
psychopathology, and 
greater ADL impairment
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Table 21: Continued

Cattanach & Tebes 
(1991)

N = 101 adult daughters 
and daughters-in-law 
(all living with CR) 
recruited from 
caregiving service 
agencies and media

n = 39 cognitively 
impaired CR

n = 39 functionally 
impaired CR

n = 33 not impaired 
controls

Outcomes: CES-D;
GHQ short form; 
Cohen-Hoberman 
Inventory of Physical 
Symptoms (CHIPS); 
health service 
utilization; number of 
days sick in bed last 
year

Correlates: CR cognitive 
impairment; CR 
functional impairment

Overall mean CES-D = 
14.4; mean GHQ = 60.3; 
mean CHIPS = 12.69; 
mean # of physician 
visits last year = 2.5; 
mean number of days 
sick in bed = 1.84; 
caregivers of 
functionally impaired 
CR spent more days in 
bed (M = 2.93) than 
caregivers of cognitively 
impaired CR (M =
1.18); no significant 
differences were found 
between groups on 
measures of 
psychological distress, 
depressive symptoms, 
physical symptoms, or 
health care utilization

Chenoweth & Spencer 
(1986)

N = 289 caregiving 
families on the mailing 
list of the Minnesota 
chapter of the ADRDA; 
ages 24-85 (50% were 
age 50-70)

Outcomes: Self-reported 
health

Correlates: Institutional 
placement of CR

III health cited by 21% 
as one of the reasons for 
institutionalizing; 23% 
reported a strain on their 
physical or emotional 
health

Clipp& George (1990) N = 510 primary 
caregivers on mailing 
list of statewide 
technical assistance 
program for informal 
caregivers; age 22-90 
(M = 57)

Outcomes: Psychotropic 
drug use

Correlates: CR 
functional and cognitive 
impairment; physician 
visits

30% used psychotropic 
drugs on an occasional 
basis compared to less 
than 20% for age- 
matched norms; CR 
condition not related to 
drug use; drug use 
related to higher 
physician visits for 
stress-related symptoms
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Cohen & Eisdorfer 
(1988)

N = 46 primary 
caregivers recruited 
from a geriatric 
diagnostic and treatment 
center; not in a support 
group and not enrolled 
in respite care; mean age 
= 52; 39% spouse, 48% 
children, 13% other;
70% female

n = 22 co-residence with 
CR

n = 24 live in separate 
residence (children & 
others)

Outcomes: Clinical 
interview: Beck 
Depression Inventory 
(BDI); Hopkins SCL-90

Correlates: Co-residence

55% of caregivers living 
with the CR met DSM- 
II criteria for depression; 
none of those living 
away from the CR were 
clinically depressed

Cohen, Luchins, 
Eisdorfer, Paveza, 
Ashford, Gorelick, 
Hirschman, Freels, 
Levy, Semla, & Shar 
(1990)

N = 516 primary 
caregivers of CR 
registered at University 
Medical Center 
Hospitals in Wisconsin, 
Florida, or Illinois; 
38.2% spouses, 45.3% 
adult children; 16% 
below age 45, 35% age 
45-59,28% age 60-74, 
21% over age 75; 73.3% 
female

Outcomes: CES-D; 
Midtown Manhattan 
psychiatric impairment 
scale; self-rated health; 
health service utilization 
with past year

Correlates: Gender; 
caregiver and CR 
relationship; 
cohabitation with CR

27.9% scored above 15 
on the CES-D; 32.4% 
scored above 3 on the 
Midtown Manhattan 
screen, indicating 
significant psychiatric 
symptomatology, 18.1% 
rates fair or poor health; 
27.9% had seen a 
counselor, 10.9% 
reported hospitalization, 
17.2% reported 
physician visits in past 
month, and 12% 
reported physician visit 
in past 3 months; 
women had highest rates 
o f symptoms; co- 
residence with CR not 
associated with 
increased depression 
scores

Coppel, Burton, Becker, 
& Fiore (1985)

N = 68 caregivers of 
institutionalized and 
non-institutionalized CR 
referred by health care 
professional or the local 
ADRDA; ages 37-85

Outcomes: Schedule for 
Affective Disorders and 
Schizophrenia (SADS); 
BDI

47% of sample currently 
depressed; 40% met the 
criteria for depressive 
disorder during an 
earlier phase of the CR 
illness
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Deimling (1992) N = 78 primary 
caregivers recruited 
from families enrolled in 
a respite care program; 
59% spouses; 59% black

Outcomes: CES-D, self- 
reported physical 
symptoms (4 items, 
range 0-16)

Correlates: Stability or 
decline in CR functional 
status; stability or 
decline of CR cognitive 
status

Scores before and after 
respite intervention did 
not differ significantly 
on the CES-D ( 17.8 vs 
15.7) or self-reported 
physical symptoms (9.4 
vs 8.9)

Draper. Poulos, Cole. 
Poulos, & Ehrilich 
(1992)

N = 99 subjects 
recruited from a 
community 
rehabilitation and 
geriatric center in 
Australia; 90% spouses; 
mean age 74; 48% 
female

N = 51 primary 
dementia caregivers

n = 48 primary stroke 
caregivers

Outcomes: GHQ; 
psychotropic drug use; 
frequency of health care 
visits; self-reported 
health

Correlates: Socio
demographic variables, 
illness of CR; duration 
of caregiving; CR mood 
and behavior 
disturbance; CR 
functional impairment; 
caregiver burden; 
quality of life; life 
satisfaction; social 
support

Mean GHQ = 5.9, with 
46% reporting 
significant psychiatric 
morbidity; psychotropic 
drugs used by 31% of 
dementia caregivers; 
45% of dementia 
caregivers rated health 
as fair or poor; 70% of 
dementia caregivers 
visited a health care 
professional in past few 
weeks

Drinka, Smith. & Drinka 
(1987)

N = 127 primary 
caregivers of patients in 
a geriatric outpatient 
clinic of a VA hospital

Outcomes: DSM-III 
diagnostic criteria (not 
clear if from self-report 
or clinical interview)

Correlates: None

83% of caregivers met 
DSM-III criteria for 
major depression

Dura, Havwood-Niler,
& Kiecolt-Glaser (1990)

N = 72 subjects

n = 49 primary 
caregivers recruited 
from dementia-related 
health care agencies, 
support groups, respite 
programs (n = 23 
dementia caregivers, n = 
26 Parkinson’s 
caregivers; mean age = 
68; 70% female)

n = 23 comparison 
subjects recruited 
through media, 
churches, word of 
mouth; mean age 67; 
70% female

Outcomes: Hamilton 
Depression Rating Scale 
(HDRS); BDI Short 
Form; Brief Symptom 
Inventory- Depression 
(BSI)

Correlates: None

Alzheimer’s caregivers 
(HDRS for males = 6.5, 
females = 9.3; BDI for 
males = 10.2, females = 
9.7); Parkinson’s 
caregivers (HDRS for 
males = 5.3, females = 
7.5; BDI for males = 
6.0, females = 8.7); 
depression scores for 
controls significantly 
lower except on BSI- 
Depression
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Dura, Stukenberg, & 
Kiecolt-Glaser (1991)

N = 156

n = 78 adult children 
caregivers recruited 
from evaluation centers, 
or ADRDA groups and 
newsletters; mean age 
49; 85% female

n =78 comparison 
subjects matched on 
sociodemographic 
variables, recruited 
through media ads and 
church groups; mean 
age 52; 85% female

Outcomes: Structured 
clinical interview for 
DSM III-R (SCID); 
HDRS, BDI

Correlates: Socio
demographic variables; 
CR residence; CR 
cognitive impairment; 
duration of caregiving; 
amount of assistance 
provided; social support; 
family history of 
psychopathology

Significantly more 
psychiatric symptoms 
and disorders in 
caregivers; 18%ofCG 
vs none of controls had 
current depressive 
disorder; 9% of CG vs 
non of controls had 
current anxiety 
disorders; During years 
of caregiving, 
depressive and anxiety 
disorders affected 26% 
and 10% of caregivers, 
respectively, but only 
4% and 1% of controls; 
BDI scores higher in 
caregivers (6.02) than 
controls (2.78); HDS 
scores higher in 
caregivers (7.37) than 
controls (2.66)

Eagles, Beattie, 
Blackwood, Restall, & 
Ashcroft (1987)

N =274 married couples 
recruited from general 
practice population in 
Britain; age = 73;

Outcomes: General 
Health Questionnaire 
(GHQ); Leeds 
Depression Scale; Leeds 
Anxiety Scale

Correlates: CR cognitive 
impairment; CR 
residence

Small positive 
relationship between 
depression in husbands 
and cognitive 
impairment in wives; 
“living with” 
cognitively impaired 
partner not associated 
with negative effects

Esterling, Kiecolt- 
Glaser, Bodnar, & 
Glaser (1994)

N = 62 subjects 
recruited for a larger 
longitudinal study of 
caregiver distress 
(Kiecolt-Glaser, 1991)

n = 14 current primary 
caregivers; mean age = 
62; 64% female

n = 17 former 
(bereaved) caregivers; 
mean age = 72.3; 52% 
female

n = 31 control subjects; 
mean age = 70.9; 70% 
female

Outcomes: Natural 
Killer/Lymphocyte- 
activated killer 
(NK/LAK) cells 
activation

Correlates: Health 
related behaviors; 
incidence of infectious 
illness; incubation of 
peripheral blood 
lymphocytes (PBLs) 
with recombinant 
interferon-gamma 
(rIFN-y) and 
recombinant interleukin- 
2 (rIL-2); HDRS; 
Perceived Stress Scale 
(PSS); Social Support 
interview;

Continuing and former 
caregivers did not differ 
in the response o f NK 
cells (in-vitro) to rIFN-y 
or rIL-2; relative to 
controls, both groups of 
caregivers had poorer 
responses to these 
cytokines; both 
caregiving groups were 
significantly more 
depressed and perceived 
more stress than the 
control group

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



133

Table 21: Continued

Esterling, Kiecolt- 
Glaser, & Glaser (1996)

N = 57 subjects 
recruited for a larger 
longitudinal study of 
caregiver distress 
(Kiecolt-Glaser, 1991)

n = 28 former and 
current primary 
caregivers

n = 29 control subjects

Outcomes: NX cell 
response to recombinant 
interleukin-2 (rIL-2) or 
recombinant interferon- 
y (rIFN-y)

Correlates: BDI- short 
form: the Perceived 
Stress Scale (PSS); 
Social Support 
Interview (SSI)

Although an average of 
3 years had elapsed 
since the death o f the 
CR among former 
caregivers, current and 
former caregivers did 
not differ in die NK cell 
responses to rIL-2 or 
rIFN-y; however, the 
NK cell response for the 
caregiver group was 
significantly suppressed 
compared with controls

Fiore, Becker, & Coppel 
(1983)

N = 44 spouses of 
persons with dementia 
recruited from 
dementia-related service 
agencies; age range = 45 
to 85

n = 33 spouses of non
institutionalized CR

n = 11 spouses of 
institutionalized CR

Outcomes: BDI, SADS- 
C interview and 
Research Diagnostic 
Criteria (RDC); Social 
Network List; Social 
Support Interview,

Correlates: None

BDI = 10.73; 43% met 
RDC for currently 
diagnosable depression; 
additional 30% met 
criteria during earlier 
stage of spouse’s illness

Fitting, Rabins, Lucas, 
& Eastham (1986(

N = 54; spouses of CRs 
receiving care at 2 
clinics of Johns Hopkins 
Hospital; ages 50-90

Outcomes: Depression, 
psychopathic deviate, 
hysteria, paranoia, and 
psychasthenia subscales 
of Minnesota 
Mulitphasic Personality 
Inventory (MMPI); 
Wiggins Depression 
Scale (WDS)

Correlates: None

Females had higher rates 
of depression, hysteria, 
and paranoia on MMPI 
and WDS than males; 
younger caregivers had 
higher elevations on 
MMPI psychopathic, 
deviate, and paranoia 
scales

Gallagher, Rose, Rivera, 
Lovett, & Thompson 
(1989)

N = 216

Group A, n = 158 
caregivers recruited 
through media for 
“Coping with dementia” 
classes; mean age = 
59.5; 84% female

Group B, n = 58 
volunteers who had a 
relative enrolled in an 
Alzheimer's disease 
study; mean age = 65.5; 
60% female

Outcomes: SADS, BDI 

Correlates: None

46% of Group A met the 
criteria for a depressive 
disorder, an additional 
22% had depressive 
features; 18 % of Group 
B were clinically 
depressed with almost 
2/3 having no evidence 
of depression
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Gallagher, Wrabetz, 
Lovett, Del Maestro, & 
Rose (1989)

N = 190

N = 112 primary 
caregivers recruited 
from a dementia 
educational program; 
mean age = 59.5; 51% 
spousal caregivers, 
38.4% daughters; 83% 
female

n = 78 caregivers of 
relatives with heart 
disease, mobility 
problems, etc.; mean age 
= 58.8; 41.3% spousal 
caregivers, 35.9% 
daughters; 80.8% female

Outcomes: SADS, BDI 

Correlates: None

47% of caregivers of 
cognitively impaired 
relatives and 46% of 
caregivers for non- 
cognitiveiy impaired 
relative were clinically 
depressed; 25% major 
depression; BDI, 11.2 
and 9.7 for two groups

Gal lagher-Thompson, 
Brooks, Bliwise, Leader, 
& Yesavage (1992)

N = 35 primary spousal 
caregivers participating 
in dementia research at a 
center in Stanford; mean 
age = 62; 68.5% female

Outcomes: BDI 

Correlates: None

Mean BDI = 7.17

George & Gwyther 
(1986)

N = 510 persons on 
mailing list of Duke 
University Family 
Support Program for 
informal caregivers; age 
range = 21-90, man age 
= 57; 71% female. 
Comparison data 
obtained from General 
Accounting Office 
survey o f die well-being 
of older persons in 
Cleveland, Ohio and 
data from a Duke 
University study

Outcomes: Self-rated 
physical health; number 
of physician visits in 
past 6 months; checklist 
of psychiatric 
symptoms; measure of 
affect; self-reported 
psychotropic drug use in 
past 6 months

Correlates: Residence

Physical health of 
caregivers similar to 
other populations; 
caregivers have 3 times 
as many stress 
symptoms as 
comparison sample; 
higher proportion of 
caregivers (28%) report 
psychotropic drug use 
(comparison group 
reports 19%); those 
living with the CR most 
likely to use 
psychotropic drugs, to 
have a low level of 
affect, to have a higher 
number of stress 
symptoms

Gilleard, Belford, 
Gilleard, Wittick, & 
Gledhill (1984)

N = 129 caregivers of 
patients referred for in- 
home psychogeriatric 
daycare services; mean 
age = 61.2%

Outcomes: GHQ to 
measure emotional 
symptomatology, 
psychiatrist interview

Correlates: None

57% displayed sufficient 
symptoms to warrant a 
psychiatric diagnosis
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Glaser, Kiecolt-Glaser 
(1997)

N = 129 subjects 
recruited from dementia 
evaluation clinics, 
referral from health care 
providers, ADRDA 
support groups and 
newsletters and respite 
programs

n = 71 primary 
caregivers; mean age -- 
60.55; 82% female

n = 58 comparison 
subjects; mean age = 
62.41; 77% female

Outcomes: Three 
different immune 
measures relevant to 
latent herpes simplex 
virus Type I (HSV-1): 
neutralizing antibody 
titers, antibody titers to a 
total viral antigen, and a 
proliferative memory T- 
cell response

Correlates:
Demographic variables 
and health-related 
behaviors

Caregivers had 
significantly higher 
antibody titers to the 
total viral antigen and a 
poorer HSV-1 specific 
T-cell response than 
controls, out no 
significant difference in 
neutralizing antibody 
titers between groups 
was observed

Goldman & Luchins 
(1984)

N = 3 case reports of 
female, spousal 
caregivers of demented 
partners; ages 73-85

Outcomes: Clinical 
assessment of 
depression

Correlates: None

All developed major 
depressions requiring 
hospitalization

Grafstrom, Fratiglioni, 
Sandman, & Win bald 
(1992)

N = 474 identified in a 
population-based 
longitudinal study of 
aging and dementia in 
Stockholm; 16% 
spouses, 37% adult 
children

n = 219 caregivers

n - 255 relatives of non
demented elderly 
individuals

Outcomes: Use of
psychotropic
medication;
psychological stress; use 
of somatic medication; 
self-rated health; 
number of medical visits 
in previous year

Correlates: Socio- 
demographic variables; 
CR residence

Psychotropic drugs were 
used by 24%of 
caregivers and 14% of 
controls; 48% of 
caregivers reported 
psychological stress vs 
20% in controls; use of 
somatic medications 
was similar between 
groups (42% vs 37%);
31% of caregivers and 
21 % of controls rated 
health as "worse than 
expected;” Groups did 
not differ on number of 
medical exams; 
psychological stress 
reported more 
frequently in women, 
spouses, and caregivers 
residing with the CR; 
when the CR was 
institutional ized, 
caregivers used less 
psychotropic drugs but 
more somatic drugs and 
visited physicians more 
often; adult children 
were three times more 
likely to use somatic or 
psychotropic drugs
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Haley, Levine, Brown, 
Berry, & Hughes (1987)

N = 88

n = 44 primary 
caregivers recruited 
from local ADRDA, 
physicians, and media

n = 44 matched controls 
recruited from senior 
citizen agencies, 
churches, list of 
university research 
subjects

Outcomes: BDI; PILL 
inventory o f common 
physical symptoms; 
Health Status 
Questionnaire (HSQ); 
self-rated health; health 
care utilization

Correlates: Socio
demographic variables

Caregivers more 
depressed than controls, 
no differences in overall 
health on HSQ or PILL; 
caregivers had higher 
levels o f health care 
utilization with more 
recent physician visits 
and more prescription 
medications

Hinrichsen & Niederehe 
(1994)

N = 152 primary 
caregivers recruited 
from dementia 
evaluation clinics and 
social service programs; 
36% spouses, 59% adult 
children; mean age = 60; 
705 female

Outcomes: SCL-90 
converted to General 
Symptom Index (GSI) 
scores

Correlates: Socio- 
demographic variables, 
caregiver physical 
health; number of other 
caregivers; CR 
functional impairment; 
CR behavioral 
disturbance; coping 
strategies; behavioral 
strategies; need for 
service

Mean GSI scores higher 
than population norms 
(.43 vs .31) but much 
less than psychiatric 
outpatients (1.26) or 
inpatients (1.30)

Hinrichsen & Ramirez 
(1992)

N = 152 primary 
caregivers recruited 
from dementia 
evaluation clinics and 
social service programs; 
119 white and 33 black; 
among black caregivers, 
mean age = 53, 15% 
spouses and 73% adult 
children, 79% female; 
among white caregivers, 
mean age = 62,42% 
spouses, 54% adult 
children,, 68% female

Outcomes: SCL-90; use 
of professional services

Correlates: Caregiver 
race/ethnicity

Mean SCL-90 for black 
sample = 124.1; mean 
SCL-90 for while 
sample = 130.6
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Hooker, Monahan, 
Shifren, & Hutchinson 
(1992)

N = 5 1 spousal 
caregivers providing 
care for at least one 
year; recruited from AD 
Assistance Center of a 
local medical center, 
ADRDA support groups 
and media; mean age = 
69; 51% female

Outcomes: CES-D; 
Current Health subscale 
of Health Perceptions 
Questionnaire (HPQ); 
chronic health 
conditions checklist 
from the Multilevel 
Assessment Instrument 
(MAI); self-rated 
physical health, pain, 
concern about and 
interference of health 
problems

Correlates: Neuroticism; 
dispositional optimism; 
perceived stress

Mean CES-D = 17.3; 
higher levels of 
perceived stress strongly 
associated with poorer 
ratings of mental health 
and, to a lesser extent, 
physical health; 
neuroticism 
independently 
associated with physical 
and mental health 
ratings and appears to 
play a mediating role in 
the association between 
perceived stress and 
health outcomes; 
optimism, although 
significantly correlated 
with psychological well
being, did not have a 
significant direct effect 
on psychological well
being independent of 
perceived stress

Irwin, Brown, Patterson, 
Hauger, Maschovich, & 
Graut(1991)

N = 103

n = 48 spousal 
caregivers recruited 
from an AD Research 
Center; Mean age = 71; 
63% female

n = 17 controls recruited 
through media; mean 
age = 71; 65% female

n = 19 depressed male 
inpatients; mean age = 
49

n = 19 non-depressed 
male controls; mean age 
= 48

Outcomes: SCID; 
HDRS; sympathetic 
reactivity including 
basal and dynamic 
levels of epinephrine, 
norepinephrine, and 
neuropeptide Y (NPY); 
natural killer cell (NK) 
activity

Correlates: None

Mean HDRS scores for 
dementia caregivers = 
8.4, depressed sample = 
20.6, nan-depressed 
controls = 1, and non- 
caregiver controls = 4.7; 
sympathetic activity 
(epinephrine and 
norepinephrine) elevated 
in both dementia 
caregivers and 
depressed sample; 
circulating levels of 
NPY greater in 
caregiver than in non- 
caregiving controls;
NPY inversely 
correlated with NK 
activity
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Irwin, Hauger, 
Patterson, Semple, 
Ziegler, & Grant (1997)

N = 133

n = 100 primary 
caregivers recruited 
from a longitudinal 
study of caregiver stress 
at a Alzheimer’s disease 
research center of a 
large university and 
caregiver support 
groups; mean age = 71; 
43% female

n = 33 controls; mean 
age = 69.6; 42% female

Outcomes: NK cell 
activity, basil plasma 
levels of
adrenocorticotropic 
hormone (ACTH), 
cortisol, P-endorphin, 
prolactin, epinephrine, 
norepinephrine, and 
NPY

Correlates:
Demographic variables: 
incidence of depression 
(measured by BDI and 
HRSD); severity o f life 
stress; severity of 
depression; mismatch 
between caregiving 
demands and relief from 
caregiving

No significant 
differences were 
detected in NK activity, 
basal plasma 
concentrations of 
ACTH, P-endorphin, 
prolactin, cortisol, 
epinephrine, 
norepinephrine, or NPY 
when comparing 
caregivers to controls; 
older age, male gender, 
and mismatched 
caregiving demands and 
relief were associated 
with increased basal 
levels of ACTH

Irwin & Patterson 
(1994)

N = 95

n 50 spousal caregivers; 
age range = 30 to 84

n = 8 depressed persons; 
age range = 34 to 74

n = 37 comparison 
subjects; age range = 55 
to 92

Outcomes: NK activity 
and plasma levels of 
catecholamines 
(epinephrine, 
norepinephrine) and 
neuropeptide Y (NPY) 
which are measures of 
sympathetic nervous 
system reactivity(Irwin 
& Patterson, 1994)

Correlates: Orthostatic 
challenge (position 
changes)

Caregivers and 
depressed subjects 
demonstrated negative 
correlations between 
NK values and 
circulating levels of 
catecholamines 
(epinephrine and 
norepinephrine) and 
NPY
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Kiecolt-GIaser, Dura, 
Speicher, Trask, & 
Glaser (1991)

N = 138

n = 69 spousal 
caregivers recruited 
from dementia 
evaluation centers, 
neurologist referrals, 
respite care programs, 
ADRDA support groups 
and newsletters; mean 
age = 67.5; 75% female

n = 69 non-caregiving 
controls recruited from 
media church groups, 
and referrals; mean age 
= 78; 75% female

Outcomes: SCID; 
HDRS; frequency and 
duration of illness 
episodes (Health 
Review; ICD-9 
diagnoses); medication 
use; smoking behavior; 
alcohol and caffeine 
intake; changes in sleep 
and weight; physician 
visits; plasma albumin 
levels (nutritional 
marker); assays of 
cellular immunity 
(proliferative response 
to PHA and Con A, as 
well as antibody titers to 
latent Epstein-Barr virus 
(EBV)

Correlates: Socio- 
demographic variables; 
social support; CR 
functional impairment; 
CR memory and 
behavioral problems; 
duration of caregiving; 
amount of caregiving; 
CR residence

At T1, 25% and at T2, 
32% of caregivers met 
criteria for depressive 
disorder compared to 
0% and 6% of control 
subjects; HDRS scores 
a tT l and T2 in 
caregivers were 8.07 
and 6.73, respectively 
and 1.93 and 3.12 in 
controls; caregivers 
slept less, had longer 
illness episodes, and 
more physician visits 
than controls at T1 and 
T2; Immune functioning 
of caregivers more 
impaired than controls.

Kiecolt-GIaser, Glaser, 
Gravenstein, Maiarkey, 
& Sheridan (1996)

N = 64

n = 32 primary 
caregivers recruited 
from dementia 
evaluation centers, 
referrals from health 
care providers, and 
ADRDA support 
groups, respite programs 
and newsletter; mean 
age = 73.12

n = 32 age, sex, and 
demographically- 
matched controls; mean 
age = 73.30

Outcomes: Antibody 
response following 
vaccination for the 
influenza virus, 
measures of virus- 
specific induced 
interleukin 2 (IL-2), 
interleukin 113 (IL-ip), 
and interleukin 6 (IL-6) 
response

Correlates: Lymphocyte 
subset percentages; BDI 
scores; plasma albumin 
and body mass 
(nutritional marker); and 
health questions from 
the OARS

Caregivers showed 
poorer antibody 
response following 
vaccination, had lower 
levels of IL-2 and IL-1P; 
although IL-6 levels did 
not vary between groups
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Kiecolt-GIaser, Glaser, 
Shuttleworth, Dyer, 
Ognrocki, & Speicher 
(1987)

N =68

n = 34 primary 
caregivers recruited 
from neurologist and 
internist, and from local 
ADRDA support 
groups; mean age = 59.3

n = 34 comparison 
subjects recruited from 
media ads, community 
bulletin boards, personal 
contacts; mean age = 
60.3

Outcomes: BDI Short 
Form; self-reported 
physical health and life 
satisfaction; 
immunologic assays 
(EBV antibodies titers, 
percentages of immune 
cell types, and ratios of 
immune cells)

Correlates: Number of 
physician visits last 6 
months; days of illness 
last 6 months; serum 
nutritional measures;

Caregivers had higher 
BD1 scores (4.8 vs 2.6) 
for depression, reported 
less satisfaction with 
life, rated their health as 
worse, and weaker 
immune responses to 
EBV than comparison 
subjects; ail subjects 
within normal range for 
nutritional marker; no 
difference in number of 
physician visits or days 
of illness

Kiecolt-GIaser, 
Marucha, Malarkey, 
Mercado, & Glaser 
(1995)

N = 26 subjects 
recruited by hospital 
announcements, 
University newspapers, 
notices in Senior Citizen 
Centers, and referrals 
from other participants

n -  13 primary spousal 
caregivers; age range = 
47 to 81; mean age = 
62.3; 100% female

n = 13 non-caregiving 
controls; mean age = 
60.4; 100% female

Complete wound 
healing of punch biopsy; 
IL-ip mRNA 
expression after 
stimulation with 
1 i popol ysacch ari de, 
tumor necrosis factor 
(TNF), or granulocyte- 
macrophage colony- 
stimulating factor (GM- 
CSF); ten-item 
perceived stress scale

Complete wound 
healing took 
significantly longer (9 
days longer) in 
caregivers than controls; 
peripheral-blood 
leukocytes from 
caregiver produced 
significantly less IL-ip 
mRNA in response to 
lipopolysaccharide 
stimulation than did 
control cells; caregivers 
reported significantly 
more stress than controls 
on the perceived stress 
scale

King & Brassington 
(1997)

N = 23 subjects 
recruited through 
mailings for a large 
community-based 
survey of older adults

n = 11 primary 
caregivers exposed to a 
4-month exercise 
training program

n = 12 primary 
caregivers receiving no 
exercise training

Outcomes: Blood 
pressure (BP)

Correlates: Absence or 
presence of CR during 
exercise

At baseline, the two 
groups did not differ on 
BP, but at post
treatment, caregivers in 
the physical activity 
group demonstrated 
lower ambulatory 
systolic BP than the 
group not exercising, 
but this difference is 
only observed when the 
caregiver exercises in 
the presence o f the CR
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King, Okla, & Young 
(1994)

N = 10

n = 5 caregivers in 
middle management 
positions at Stanford 
University recruited 
through media; mean 
age = 57; al00% female

n = 5 non-caregiving 
comparison subjects 
recruited through media; 
mean age = 56; 100% 
female

Outcomes: Ambulatory 
blood pressure and heart 
rate measured in clinic, 
work, and post-work 
settings; computerized 
diary ratings o f negative 
affect (emotional upset, 
anger, tension, sadness)

Correlates; Caregiver 
burden; frequency of 
stressful verbal 
interactions; frequency 
of stressful events

Caregivers demonstrated 
significant increases in 
systolic blood pressure 
levels following work; 
non-caregivers showed 
decreases in blood 
pressure after work; in 
the non-work setting, 
positive affect was 
lower and negative 
affect higher among 
caregivers, when 
compared to non- 
caregivers

Kinney & Stephens 
(1989)

N = 60 female spousal 
caregivers and 
daughters; mean age = 
57.4; average length of 
care = 4.1 years

Outcomes: SCL-90 
Depression

Correlates: Socio- 
demographic variables

More depressed than 
comparison sample of 
younger age with 
higher proportion of 
males
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Lawton, Moss, Kleban, 
Glicksman, & Rovine 
(1991)

N = 632 primary 
caregivers recruited 
from support groups, 
ADRDA service 
agencies, and media; 
45% were spouses, 39% 
adult children; mean age 
= 60; 78% female

Outcomes: CES-D; self- 
rated health (4 items 
from MAI); positive 
affect scale of Bradbum 
Affect Balance Scale

Correlates: CR 
relationship; CR 
impairment; amount of 
assistance provided; 
assistance from informal 
caregivers; caregiving 
satisfaction; caregiving 
burden

CES-D for spouses =
61.52 and adult children 
= 64.54; mean self-rated 
health for spouses =
8.45 and adult children 
= 8.98; mean positive 
affect score = 7.53 for 
spouses and adult 
children = 8.36; in both 
groups, depression was 
positively correlated 
with CR impairment, 
caregiver health, burden, 
and positive affect; 
depression in spouses 
was associated with 
caregiver satisfaction; 
depression in children 
was negatively 
associated with amount 
of help provided; 
caregiver health 
correlated with burden, 
positive affect and 
depression in both 
groups; caregiver health 
was also correlated with 
CR symptoms and 
amount of help only in 
the children group; in 
both groups, positive 
affect was correlated 
with caregiver health, 
satisfaction, and burden, 
and in children only, the 
amount of help provided

Lutgendorf, Garand, 
Buckwalter, Tripp- 
Reimer, Hong, Lubaroff 
(1999)

N = 70 female subjects

n = 18 primary 
caregivers; mean age =
70.9

n = 17 women 
relocating to a new 
residence (movers); 
mean age = 79.6

n = 15 non-moving 
controls; mean age 
76.1

n = 20 young female 
controls; mean age =
39.9

Outcomes: Interluekin-6 
(11-6); Profile of Mood 
States (POMS) or 
POMS Short form 
(POMS-SF)

Dementia caregivers 
reported significantly 
greater distress than 
women in all other 
groups; IL-6 levels in 
caregivers were 
significantly higher than 
those of all other 
groups; there was no 
difference in IL-6 levels 
between elderly movers 
and elderly (non
moving) controls; 
among all groups, 
greater depression and 
distress were related to 
higher levels of IL-6
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Mills, Henry, Ziegler, 
Patterson, & Grant 
(1999)

N = 20 spousal 
caregivers selected from 
a cohort of 41 men and 
women caregivers 
participating in a 
longitudinal physiologic 
and psychologic study 
o f dementia caregivers; 
caregivers were 
categorized as “at risk” 
or “low risk” based on 
amount of care provided 
to CR, relative to the 
amount of time 
receiving assistance 
with caregiving (respite) 
over the past 6 months; 
mean age= 73.5

n = 10 spousal 
caregivers categorized 
as “at risk,” for negative 
consequences of 
caregiving; mean age = 
74.6; 60% female

n = 10 spousal 
caregivers categorized 
as “low risk” for 
negative consequences 
o f caregiving; mean age 
= 72.4; 60% female

Outcomes: L-selectin 
expression on peripheral 
lymphocytes; resting 
plasma epinephrine 
levels

Correlates: Vulnerability 
of caregivers (high risk 
vs. low risk); induction 
o f an 2 acute stress 
situations: 1 )prepare and 
give a speech on the 
topic of defending 
oneself from being 
falsely accused of 
shoplifting, and 2) 
prepare and give a 
speech on the topic of 
the most difficult 
caregiving situation 
encountered in the past 
2 weeks

At rest, vulnerable 
caregivers had 60% 
fewer L-selectin 
negative CD8* T-cells 
(CD8XD62L), but no 
difference in CD8* 
CD62^ cells; vulnerable 
caregivers also showed 
significantly fewer 
CD4CD62LT- 
lymphocytes but no 
difference in 
CD8XD 62LT- 
lymphocytes; resting 
plasma epinephrine 
levels were 44% higher 
in the vulnerable 
caregivers as compared 
with non-vulnerable 
caregivers; the acute 
stressor increased 
circulating levels of 
CD8XD62L' and 
CD8CD62L* 
lymphocytes in both 
groups

Mintzer & Macera 
(1992)

N = 83 primary 
caregivers recruited 
from state dementia 
registry; mean age = 61

n = 63 white caregivers

n = 20 black caregivers

Outcomes: CES-D

Correlates:
Race/ethnicity

Mean CES-D scores of 
while caregivers (19.3) 
significantly higher than 
for black caregivers 
(m 12.4) with 62% of 
while and 30% of black 
caregivers scoring above 
15

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



144

Table 21: Continued

Mintzer, Rubert, 
Loewenstein, Gamez, 
Mil lor, Quinteros, 
Flores, Miller, 
Rainerman, & Eisdorfer 
(1992)

N = 28 primary 
caregiving daughters, 
caring for mothers; 
recruited from 
evaluation center for 
dementia

n = 13 Cuban American 
caregivers; mean age = 
45

n = 15 Caucasian 
Americans caregivers; 
mean age = 49

Outcomes; CES-D

Correlates:
Race/ethnicity

Mean CES-D scores for 
Cuban American sample 
was 13.3, and for the 
was sample 12.2; 33% 
of the total sample 
scored 16 or above on 
the CES-D

Mohide, Pringle, 
Streiner, Gilbert, Muri, 
& Tew (1990)

N = 42 primary 
caregivers recruited 
from health care and 
social service agencies; 
randomly assigned to 
treatment group 75% 
spouses; mean age = 68; 
86% female

n = caregivers assigned 
to supportive treatment 
group

n = 30 caregivers 
assigned to comparison 
treatment group 
(conventional 
community nursing 
care)

Outcomes: CES-D; 
State-Trait Anxiety 
Inventory (STAI), state 
subscale; psychotropic 
drug use; self-rated 
physical health

Correlates; Intervention 
treatment

Mean CES-D at T1 was 
18.62 overall, and 
neither CES-d nor STAI 
scores changed 
significantly over time; 
55% o f the sample (n = 
23) had CES-D scores 
above 15 at T1 and T2 
and 22 of those 23 
reported significant 
levels o f anxiety; 10% 
of total sample used 
psychotropic drugs;
73% o f the experimental 
group and 67% of the 
control group rated their 
health as moderately to 
extremely well

Monahan, Greene, & 
Coleman (1992)

N = 289 primary 
caregivers; recruited by 
expressing interest in a 
support group program 
and referral from 
community social 
services; 47% spouses; 
mean age = 58; 86% 
female

Outcomes: SCL-90 
anxiety and depression 
subscales (range 2-10); 
presence of health 
problems

Correlates; Support 
group attendance

10% of sample reported 
health problems; mean 
dysphoria score on the 
SCL-90 = 4.47; 
caregivers with health 
problems more likely to 
attend support groups
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i "
Moritz, Kasl, Berkman 
(1989)

N = 318 spouse pairs 
from Yale Health and 
Aging Project; drawn 
from probability sample 
o f2,806 non
institutionalized men 
and women with 
cognitive impairment in 
New Haven, CT

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio- 
demographic variables

In husbands “living 
with” cognitively 
impaired spouse, level 
of cognitive impairment 
related to depression; 
reverse relationship not 
significant; husbands’ 
mean depression scores 
ranged from 5.6-10.7; 
wives, 8.4-10.8; no 
other health effects 
reported

Moritz. Kasl. & Ostfeld 
(1992)

N = 318 spouse pairs 
from Yale Health and 
Aging Project; drawn 
from probability sample 
of 2,806 non
institutionalized men 
and women with 
cognitive impairment in 
New Haven, CT

Outcomes: CES-D; use 
of psychotropic 
medication; self-rated 
health (3 items); blood 
pressure;
hospitalizations; alcohol 
consumption; smoking

Correlates: CR level of 
cognitive impairment; 
gender

Mean systolic blood 
pressure was 149.7 in 
husbands of severely 
cognitively impaired 
women, 48% of this 
group was not being 
treated for hypertension, 
42 % reported recent 
hospitalization, and 
42.3% reported health 
declines in the last year; 
prevalence of 
hypertension in wives of 
severely cognitively 
impaired men was 
82.1%

Morrissey, Becker, & 
Rubert (1990)

N = 47 primary spousal 
caregivers; recruited 
from dementia programs 
(ASIST), VA hospitals, 
nursing homes, and 
health care providers; 
mean age = 65; 60% 
female

Outcomes: Cornell 
Medical Health Index; 
BD

Correlates: Social 
networks; CR functional 
impairment; caregiver 
occupational/home- 
making activity; 
financial adequacy; 
negative impact of CR 
illness on marriage, 
work, or recreation

Physical health 
negatively correlated 
with employment status, 
financial adequacy, 
depression, size of 
social network, 
occupation, or social 
activity
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Neundorfer (1991) N = 60 primary spousal 
caregivers; recruited 
through a research 
registry of an AD center 
at a university hospital 
geriatric clinic, 
community agencies on 
aging, adult day care 
programs and support 
groups; mean age = 72; 
63% female

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio
demographic variables; 
CR behavioral 
disturbance; perceived 
stress; appraisal of 
options; coping 
strategies

Depression and anxiety 
scores slightly, but not 
significantly higher than 
age-matched norms with 
25% reporting some 
symptoms of depression 
and 15% reporting some 
symptoms of anxiety; 
72% rate health as good 
or excellent; depression, 
anxiety, and physical 
health were all inter
correlated; men rated 
their health as better 
than women; ‘Vishing
em olive" coping (both 
avoidance and 
con front ive behaviors, 
and acceptance of 
blame) was associated 
with physical health, 
depression, and anxiety 
in multivariate analysis; 
perceived stress 
accounted for variance 
in depression and 
anxiety; CR problem 
behaviors were 
associated with 
depression alone

Parks & Pilsuk (1991) N = 176 adult children 
primary caregivers; 
recruited through a 
university medical 
center AD clinic, media 
and newsletters of the 
ADRDA; 60% female

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio- 
demographic variables; 
coping styles; mastery, 
caregiver burden; social 
support

Mean depression scores 
for men = 25.41 and 
women = 25.32 
(equivalent); non
significant differences 
were also noted on 
measures of anxiety 
between genders; 
“objectifying’'  was 
associated with 
depression while 
“fantasizing" was 
associated with anxiety; 
in men, low social 
support and 
withdrawing were 
correlated with greater 
anxiety, and depression 
was inversely associated 
with age; in women, 
lower mastery was 
correlated with 
increased depression 
and anxiety
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Pruchno, Kleban, 
Michaels, & Dempsey 
(1990)

N = 152 spousal primary 
caregivers remaining in 
study for one year 
(original N = 315); 
recruited through media, 
community service 
organizations, hospitals 
and support groups;
28% under age 65, 41% 
age 65-71, 27% age 74- 
84,4% age 85 or older; 
65% female

Outcomes: CES-D; self- 
rated health

Correlates: Amount of 
assistance provided; 
caregiver burden

31-32% of sample rated 
health as fair or poor at 
all 3 data collection 
points; mean CES-D 
ranged from 14.5 to 
15.5; amount of help 
provided by caregiver 
had little effect on levels 
of depression or health 
(both cross-sectionally 
and longitudinally); 
depression atTI 
predicted health at T2 (6 
months); depression at 
T2 predicted health at 
T3 (one year); physical 
illness did not predict 
depression; depression 
at T1 predicts burden at 
T2

Pruchno & Potashnik 
(1989)

N = 315 spouse 
caregivers identified 
through media ads, 
contact with community 
service organizations, 
churches, hospitals 
support groups; ages 45- 
94; mean age = 70.2

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio- 
demographic variables; 
sick days in bed; 
number of physician 
visits; health of spouse

Mean CES-D = 17; data 
compared to age- 
matched population 
norms. Caregivers had 
fewer days sick in bed; 
had fewer physician 
visits; majority rated 
own health as same or 
worse than spouse; 
fewer rated health as 
excellent; higher rates of 
chronic illnesses; higher 
rates of depressive 
symptoms; more 
negative affect; wives 
more depressed than 
husbands

Pruchno & Resch (1989) N = 262 primary spousal 
caregivers recruited 
through media, 
churches, community 
service organizations 
hospitals, and caregiver 
support groups; age 
range = 45-92, mean age 
= 70; 68% female

Outcomes: CES-D

Correlates: CR asocial 
behavior, CR 
disorientation, CR 
forgetfulness

Caregivers whose 
spouses were not social 
at all (asocial) or rarely 
asocial were 
significantly less 
depressed than 
caregivers whole 
spouses were asocial 
sometimes, often, or 
most of the time
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Reese, Gross, Smalley, 
& Messer (1994)

N = 75 subjects

n = 25 caregivers of 
both institutionalized 
and n on-institutionalized 
persons with dementia

n = 25 caregivers of 
both institutionalized 
and non-institutionalized 
persons with stroke

n = 25 non-caregivers 
(control group)

Outcomes: Zung SDS; 
Burden Interview; 
Immune Assays 
(absolute and relative 
percentages of T-cells 
and NK ceils)

Correlates: Social 
Resource Scale of the 
OARS; Perceived Social 
Support From Friends 
(PSSFR) and Perceived 
Social Support From 
Family (PSSFA); 
Severity (SEV) Scale 
which describes CR 
abilities and limitations; 
sleep patterns; alcohol, 
cigarette, and 
medication use; recent 
weight changes; 
reported illness in past 6 
months

Both groups of 
caregivers (stroke and 
dementia) reported more 
depression, had fewer 
social resources, than 
non-caregiving controls; 
dementia caregivers 
reported less social 
support, and mare 
burden than stroke 
caregivers; no 
differences were found 
in immune measures 
across the three groups 
of subjects

Robinson (1989) N = 78 primary 
caregiving wives; 
recruited through 
ADRDA, home health 
agencies, church 
newsletters and senior 
centers; mean age = 68

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio- 
demographic variables; 
attitude toward asking 
for help, desire for 
support, received social 
support; quality of prior 
relationship with CR

Mean CES-D = 21.9; 
mean LHS = 16.5 (out 
of a possible 20, with 
higher scores indicating 
better health); factors 
associated with greater 
depression were 
socioeconomic status, 
worse health, high 
desire for more social 
support, a negative 
attitude towards asking 
for help, and a better 
premorbid relationship 
with the CR
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Russo, Vital iano. 
Brewer, Katon, & 
Becker (1995)

N = 164 subjects

n = 82 spouse caregiver 
dyads; recruited through 
a geriatric center, AD 
registry, physician 
mailing list, and media; 
mean age = 70; 65% 
female

n = 82 control dyads 
matched on age and 
gender; recruited from 
senior centers, 
retirement 
organizations, and 
media; mean age =69; 
71% female

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio- 
demographic variables; 
history of psychiatric 
disorder; CR residence; 
duration of illness; CR 
cognitive and functional 
impairment; amount of 
assistance provided to 
CR; membership in 
support group

27% of caregivers met 
criteria for depressive or 
anxiety disorder 
sometime during 
caregiving, and 20% had 
major depressive 
episodes during this 
time; in a comparable 
time period, 10% of 
controls met criteria for 
at least one depressive 
or anxiety disorder, and 
7% met criteria for 
major depression; 
current prevalence of 
major depression ranged 
from 7.3-9.8% among 
caregivers and 0-1.2% 
among controls; current 
prevalence of anxiety 
disorder ranged from 
3.6-9.8% in caregivers 
and was 2.3% in 
controls; caregivers with 
past disorders were 
twice as likely, as 
controls with past 
disorder, to have a 
recurrence after onset of 
caregiving___________
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Schulz, Newsom, 
Mittelmark, Burton, 
Hirsch, & Jackson 
(1997)

N = 819 subjects drawn 
from a large 
cardiovascular health 
study population-based 
sample of 5,888 
individuals

n = 179 spouses, living 
with a disabled spouse 
(ADL, IADL, or mental 
impairment), providing 
substantial care, and 
reporting caregiver 
distress; mean age = 76; 
57% female

n = 138 spouses, living 
with a disabled spouse 
and providing minimal 
care; no distress 
associated with 
caregiving; mean age = 
76; 40% female

n = 75 spouses, living 
with a disabled spouse 
but not providing care; 
mean age = 77; 52% 
female

n = 424 spousal non- 
caregiving controls; 
mean age = 75; 52% 
female

Outcomes and 
Correlates: Structured 
Diagnostic Interview 
Schedule o f mental 
health (DIS-III-R 
subsections for anxiety 
disorders; CES-D for 
depressive disorders; 
self-rated physical 
health, functional 
ability, health behaviors; 
several personality 
scales (measures o f self
esteem, mastery, 
neuroticism), quality of 
marital relationship, 
utilization of services, 
measures o f help 
provided to the CR, and 
caregiving burden; 
blood pressure, blood 
chemistry (cholesterol, 
glucose, albumin, and 
creatinine), medication 
use, cognitive function 
(measured by the 
Modified Mini-Mental 
Status Exam [MMSE] 
and Digital Symbol 
Substitution Test 
(DSST); timed walking; 
caregiving classification 
based on amount of 
assistance given to CR

By applying different 
definitions of 
caregiving, the 
magnitude of health 
affects attributed to 
caregiving can vary 
substantially, with the 
largest negative health 
effects observed among 
caregivers who 
characterize themselves 
as being “strained;” 
approximately 80% of 
subjects living with a 
spouse with a disability 
provide care to their 
spouse, but only half of 
the caregivers report 
mental or physical strain 
associated with 
caregiving; the largest 
differences are found in 
comparisons among the 
strained caregivers and 
non-caregiving controls. 
Strained caregivers 
report lower levels of 
perceived health, more 
depressive and anxiety 
symptoms, not enough 
rest, no time to exercise, 
no time to rest when 
sick, and no time to see 
a health care provider

Schulz, Tompkins, & 
Rau (1988)

Primary support person 
of stroke patients 
recruited from 9 
hospitals in Portland, 
OR and Pittsburgh, PA

Outcomes: CES-D 

Correlates: None

34% scored above the 
depression cut-off at Ti 
and T2
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Schulz & Williamson 
(1991)

N = 172 primary 
caregivers; mean age = 
58; 33.1% of the 71 
female caregivers were 
spouses, 562.%  were 
daughters; 58.5% of the 
male caregivers were 
husbands and 37.2% 
were sons; 79 provided 
care throughout the 
study

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio
demographic variables; 
CR functional 
impairment; CR 
problem behaviors; 
social support and 
related constructs; 
quality of prior 
relationship with CR

At baseline (Tl), mean 
CES-D scores were 
8.7% in men and 14.6 in 
women, with 16% of 
men and 38.7% of 
women having CES-D 
scores above 15; 13.7% 
of these caregivers were 
consistently 
symptomatic (scored > 
16 at each data 
collection point), and 
54.7% were 
symptomatic some of 
the time; lower 
depression was 
associated with lower 
frequency of behavioral 
problems in the CR, 
more satisfaction with 
social contacts, less 
negative support, and 
more perceived social 
support; increases in 
depressive symptoms, 
over time, were more 
pronounced among men. 
were associated with 
lower CES-D scores at 
baseline, and lower 
levels o f perceived 
support; at Tl and T3, 
greater depression was 
related to gender and 
less adequate income; at 
T3 and T4, a closer 
relationship with the CR 
before caregiving was 
associated with less 
depression___________
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Schulz, Williamson, 
Morycz, & Biegel 
(1990)

N = 172 primary 
caregivers; mean age = 
SS.7; subjects identified 
through Alzheimer’s 
Disease Centers in 
Pittsburgh and 
Cleveland

Outcomes: CES-D 

Correlates: None

Over 18-month follow- 
up period (3 
measurement points) 
mean scores were 14.1 
(Tl)and 12.4 (T3) for 
women and8.4 (Tl)and 
9.5 (T2) for males

Semple(1992) N = 555 caregivers 
enrolled in a 
longitudinal study of 
caregiving

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates: Socio
demographic variables; 
caregiver health; social 
support variables; CR 
problem behaviors; CR 
cognitive impairment; 
duration of illness; 
family conflict 
pertaining to definitions 
of illness and strategies 
for care, treatment of 
CR and treatment of 
caregiver

Depression was 
significantly, but mildly, 
correlated with family 
conflict surrounding 
definition of illness, 
strategies for care, CR 
treatment by family 
members, and caregiver 
treatment by family 
members; in regression 
analysis, only conflict 
involving family 
members’ treatment of 
the caregiver was 
significantly associated 
with depression; other 
predictors included CR 
behavioral problems, 
health status of 
caregiver, gender of 
caregiver, family 
income, and family 
emotional support

Shaw, Patterson, 
Semple, Ho, Irwin, 
Hauger, & Grant (1997)

N = 196

n = 150 spousal 
caregivers

n = 46 married control 
subjects

Outcomes: Three 
negative health events; 
physical illness of 
disability lasting more 
than one month, an 
unhealthy rating from a 
nurse interviewer, or 
hospitalization

Correlates: The Memory 
and Behavior Problem 
Checklist

Based on longitudinal 
assessments (lasting 
from one to six years), 
the hazards of reaching 
any of three health 
evens (noted at left) 
were not significantly 
different among 
caregivers or controls
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Shields (1992) N = 30 primary 
caregivers; recruited 
from applications for 
respite care program; 
50% spouses, 40% adult 
children; mean age = 61; 
70% female

Outcomes: CES-D; 
sleep complaints; 
chronic health problems

Correlates; Socio- 
demographic variables; 
relationship to CR; 
family affect toward 
caregivers and affect 
expressed by caregivers 
(positive and negative) 
assessed during a 
Family Interaction Task 
(FIT)

Depression was 
positively correlated 
with caregiver 
expressions of empathy 
in the FIT; during the 
FIT, families of more 
depressed caregivers 
tended to respond with 
anger to caregiver's 
positive affect and with 
sadness to caregivers’ 
negative affect; family 
responses to caregivers’ 
emotions during the FIT 
accounted for 44% of 
the variance in CES-D 
scores

Skaff & Pearlin (1992) N = 555 caregivers; 
recruited from a 
longitudinal study of 
caregiving; mean age = 
62; 69% female

Outcomes: Depression 
measured by 7 items 
from scales such as the 
SCL-90 (range 7-28)

Correlates: Caregivers 
sense of loss of self

Depression was 
correlated with loss of 
self (r = .45); after 
controlling for other 
aspects of self-concept, 
the partial correlation 
between depression and 
loss of self was 0.31

Snyder & Keefe (1985) N = 117 primary 
caregivers currently 
living with the disabled 
adult; recruited through 
the Older Women’s 
League Task Force on 
Caregivers; ages 28-85

Outcomes: Self-reported 
health

Correlates: None

70% of caregivers 
reported a decline in 
physical health because 
of their role as caregiver

Stolier & Pugliesi 
(1989)

N = 139 non-spousai 
caregivers; age = 78.1 
(spouses excluded); 8- 
county area in 
Northeastern New York

Outcomes: CES-D 

Correlates: None

Mean score of 28.9; 
hours of assistance 
negatively related to 
depression
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Table 21: Continued

Uchino, Kiecolt-GIaser, 
& Cacioppo (1992)

N = 70 subjects

n = 36 primary 
caregivers; recruited 
through dementia 
clinics, neurologist 
referrals, and ADRDA; 
mean age = 64; 64% 
female

n = 34 comparison 
subjects; recruited 
through media and 
church groups; median 
age = 64; 82% female

Outcomes: Blood 
pressure and hear rate 
response to mental 
arithmetic and 
structured interview 
involving topics 
stressful to participants

Correlates: Age, social 
support

At baseline, mean heart 
rate per minute for 
caregivers was 70.73 
and 70.35 for controls; 
mean systolic blood 
pressure was 130.82 for 
caregivers and 126.32 
for controls; mean 
diastolic blood pressure 
was 83.53 for caregivers 
and 80.35 for controls; 
caregivers with low 
levels o f social support 
exhibited atypical age- 
related increases in heart 
reactivity in response to 
both stressor tasks; 
caregivers high on social 
support an comparison 
subjects both high and 
low on social support 
exhibited typical heart 
rate responses

Vital iano, Becker, 
Russo, Magana-Amato, 
& Maiuro (1988-89)

N = 79 spousal primary 
caregivers; mean age = 
68

Outcomes: BDI

Correlates: Expressed 
emotion

Spouses high on 
Expressed Emotion 
more depressed (M = 
6.9) than spouses low on 
Expressed Emotion (M 
= 4.0)
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Table 21: Continued

Vital iano, Russo, 
Bailey, Young, & 
McCann (1993)

N = 164 subjects

n = 82 spousal 
caregivers; recruited 
from the general 
community in the state 
of Washington; mean 
age = 69; 63% female

n = 82 married control 
subject matched on age 
and gender; recruited 
from senior centers, 
retirement 
organizations, and 
media; mean age = 69; 
62% female

Outcomes: Blood 
pressure and heart rate 
(CV reactivity) response 
to an emotional task, 
and an oral cognitive 
task; five items 
assessing risk of 
cardiovascular disease 
(smoking, family history 
ofCVD, 
hyperlipidemia, 
hypertension/use of 
antihypertensive 
medications, and 
obesity)

Correlates:
Hypertension; gender; 
age; hostility (trait = 
anger); anger-in, anger- 
out, anger-control; 
avoidance; Type A 
behavior; caregiver 
burden; critical ity; 
emotional over
involvement

Overall, no significant 
main effect differences 
between caregivers and 
controls on any measure 
of CV reactivity or CV 
risk factors; 
hypertensive caregivers 
demonstrated greater 
systolic blood press 
(SBP) reactivity than 
hypertensive controls; 
while SBP reactivity did 
not differ between 
normotensive caregivers 
or controls; greater SBP 
reactivity was associated 
with greater anger- 
control on both tasks, 
and with more hostility, 
greater anger-in, higher 
avoidance and being a 
caregiver on the 
emotional task; diastolic 
blood pressure (DBP) 
reactivity on the 
cognitive task was 
associated with being 
older, and exhibiting 
more Type A behavior 
(especially 
hypertensive), while 
greater DBP reactivity 
on the emotional task 
was associated with 
avoidance, expressed 
anger, critical ity, and 
emotional over
involvement, along with 
Type A behavior 
(especially in women)
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Table 21: Continued

Vital iano, Russo, & 
Niaura (1995)

N = 188 subjects

n = 98 spousal 
caregivers; recruited 
from the general 
community; mean age = 
70; 62% female

n = 91 married control 
participants matched on 
age and gender; mean 
age = 69; 68 5 female

Outcomes: Triglycerides 
(TG); low-density 
lipoprotein cholesterol 
(LDLC); high-density 
lipoprotein cholesterol 
(HDLC); Extended 
Health Evaluation

Correlates: Gender,
Type A behavior; 
avoidance; anger-in, 
anger-out, anger- 
control; trait anger; 
caregiver burden

Male caregivers showed 
higher TG and lower 
HDLC than male 
controls; female 
caregivers did not differ 
from female controls in 
any measure of plasma 
lipids; overall, no 
differences were 
observed between 
groups in diagnosis of 
CV disease or diabetes, 
smoking, alcohol 
consumption, saturated 
fat intake, body mass 
index, antihypertensive 
medication use, or 
estrogen use; men were 
higher in TG, higher in 
LDLC, and lower in 
HDLC; lower anger-in 
scores and being a 
caregiver were 
associated with higher 
TG and lower HDLC; 
TG was higher in 
subjects high in 
avoidance, and women 
high in Type A 
behavior; lower HDLC 
was associated with 
greater anger control, 
while LDLC was 
associated with lower 
anger-out in women
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Table 21: Continued

Vital iano, Russo, 
Young, Ten, & Maiuro 
(1991)

N = 95 spousal 
caregivers; recruited 
from the general 
community; mean age = 
67; 78% female

Outcomes: BDI;SCL-90 
Anxiety subscale;
Rosen cranz Health 
Inventory

Correlates: Caregiver 
stress and burden

Significant changes in 
psychiatric and physical 
health indicators did not 
occur over a 15-18 
month period; based on 
BDI scores, 30-35% 
were considered 
depressed at each data 
collection point, while 
35-42% showed 
significant anxiety on 
the SCL-90 at each 
point; 23-24% rated 
their health as fair to 
poor; sample reported an 
average of one major 
illness episode, 3.5 
minor ailments, 2 doctor 
visits, and 0.8-1.1 nights 
in the hospital; both 
depression and anxiety 
were significantly 
correlated with burden 
at baseline and follow- 
up, as were number of 
doctor visits in the past 
year_________________
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Table 21: Continued

Vital iano, Scanlan, 
Krenz, Schwartz, & 
Marcovia (1996)

N = 142

n = 73 spousal 
caregivers recruited 
from referrals from 
physicians, AARDA, 
and community 
announcements, mean 
age = 69.8; 66% female

n = 69 age- and gender- 
matched non-caregiving 
controls recruited from 
Senior Centers, 
retirement 
organizations, and 
medial; mean age =
69.1; 74% female

Outcomes: Insulin and 
glucose levels, 
psychological distress 
(high levels of burden, 
depression, and hassles, 
and low levels of 
uplifts)

Correlates: Sex, age, 
hormone replacement 
therapy (HRT), obesity, 
alcohol consumption, 
hypertension (tflTN), 
lipids, exercise, daily 
total calories

Caregivers had 
significantly higher 
insulin levels at time 1 
(T l) and time 2 (T2), 
than did controls, even 
when obesity, exercise, 
gender, age, alcohol 
consumption, HRT, 
lipids, and HTN were 
considered in the 
analysis; caregivers 
reported significantly 
more psychological 
distress than did controls 
atTl  and T2; 
differences between 
caregivers and controls 
at Tl on measures of 
psychological distress 
did not mediate the 
insulin difference 
observed; but 
differences in distress at 
T2, between caregivers 
and controls, did 
mediate the difference in 
insulin at T2; although 
caregiving status was 
not associated with 
glucose at Tl or T2, 
psychological distress at 
Tl was associated with 
higher glucose at T2 
(after controlling for 
glucose at T l)

Wallhagen (1992) N = 60 primary 
caregivers; recruited 
from support groups, 
health care services, 
disease-specific clinics 
and programs; 94% 
spouses; mean age = 67; 
87% female

Outcomes: SCL-90

Correlates: CR 
functional impairment; 
CR behavioral 
disturbance; perceived 
difficulty with 
functional and 
behavioral assistance; 
life satisfaction; stress

Greater depression was 
associated with 
perceived difficulty of 
providing functional 
assistance to and 
monitoring behavior of 
CR, as well as low life 
satisfaction and greater 
perceived stress
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Table 21: Continued

Wu, Wang, Caioppo, 
Glaser, Kiecolt-GIaser, 
& Malarkey (1999)

N = 18 elderly female 
subjects

n = 9 spousal caregivers; 
mean age = 64

n = 9 non-caregiving 
controls; mean age = 68

Outcomes: expression of 
growth hormone (GH) 
mRNA levels in purified 
B- and T-cell 
populations from 
peripheral blood 
mononuclear cells 
(PBMCs)’

Correlates: None

In caregivers, the 
expression of GH 
mRNA was 50% less in 
PBMCs and 60% less in 
B-cells, relative to 
controls

Zarit & Whitlatch 
(1992)

N = 555 caregivers 
enrolled in a 
longitudinal study of 
caregiving

n = 101 placed their 
relative in an institution

n = 329 continued to 
provide care at home

Outcomes: Composite 
well-being measure; 
Depression measured by 
7 items from scale such 
as the SCL-90; cognitive 
depression measured on 
a 6-item scale; anxiety 
measured on a 4-item 
scale

Correlates: Relationship 
to CR; placement status 
(residence) of CR

Placement status of 
relative had little effect 
on measures o f well
being; scores of well
being for husbands and 
wives increased by 
follow-up, while those 
of daughters tended to 
decrease

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



160

APPENDIX C 
STUDY INFORMATION AND CONSENT FORMS
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Information Summary

Title: Psycho immunological Outcomes o f  a Caregiver Intervention

Investigators: Linda Garand, RN, MS, CS, ARNP 

K.C. Buckwaher, RN, Ph.D., FAAN 

College o f  Nursing 

The University o f Iowa

Caring for a person with Alzheimer's disease and related disorders (ADRD) can 

be a stressful experience which may result in poor emotional and physical health for the 

caregiver. Caregivers have reported that chronic behavioral problems in the person with 

ADRD are especially bothersome. You are invited to participate in a study to determine 

how caregivers respond to in-home training in the nursing management o f behavioral 

problems seen in persons with ADRD. If you agree to take part, the following schedule 

of activities will be followed.

1. A research associate (who is a nurse or social worker - trained to draw blood) 

will interview you, the caregiver, at the beginning o f  the study, one week after teaching, 

and after six months, for a total o f  three interviews, each o f  which will take 

approximately one hour to complete. During the interview, questions will be asked about 

the care recipients’ behavior and your emotional response to the caregiving situation.
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2. If  permission is given, the research associate (nurse or social worker) will 

obtain a sample o f blood from you (using sterile technique) at the beginning o f  each 

interview session. The blood sample will be used to conduct standardized tests o f 

immune function which will be correlated with your responses on the questionnaires to 

determine if the caregiver training program had any effect on your immune status.

3. Participants will be randomly (by chance) assigned to either the control 

(routine care training program) or the experimental (special training program in 

behavioral management) groups. Both groups o f  caregivers will receive face-to-fece 

education, as well as written information to support the verbal instruction given. You 

will be encouraged to read the written information given to you (and ask questions if  you 

don't understand the material)* although it is not essential for understanding the caregiver 

training.

4. A research associate (nurse or social worker) will instruct you in one o f the 

two programs. The instruction will take place in your home or other convenient location 

and will last from between one and four hours over more than one day depending upon 

the group to which you are assigned. You will be asked (but not required) to keep a 

written record o f the changes in behavior o f the person with Alzheimer's disease. If  

notations are made, they will be mailed to the research associate every two weeks for six 

months.

5. The research associate who did the training will telephone you every other 

week for six months to answer questions and to find out how the nursing intervention is 

working.
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There is no significant risk or discomfort associated with either the routine 

educational program or the nursing intervention being evaluated. The risk o f infection or 

discomfort from the blood draw will be minimized by having a qualified nurse or trained 

social worker obtain the blood, using only sterile equipment. You have the right to refuse 

having your blood drawn at any time during the study. If  answering the questions 

becomes psychologically stressful, you also have the right to discontinue answering 

questions about your caregiving experience at any time during the study period.

The benefit o f  participation in the study is the opportunity to learn how to better 

manage the distressing behavioral symptoms associated with ADRD and to discuss how 

the caregiving role has impacted your life. While the benefit o f  learning behav ior 

management techniques will not be immediately available to control group participants, 

these individuals will be offered the experimental nursing intervention (behavioral 

management techniques) at the end o f  the study period if they so desire. In addition, 

there will be the general benefit o f  an increase in nursing knowledge in the area o f 

caregiving and behavior management.

Participation in this study is voluntary. No penalty or loss o f benefits to which 

you are entitled will occur if you decide not to participate. You may discontinue 

participation at any time without penalty or loss o f benefits to which you are entitled.

All information collected during this research will be kept in strict confidence and 

will be held in a locked file cabinet. Only the research team, National Institute o f Health 

(NIH), and other regulatory agencies will have the ability to inspect and copy this 

information. At the end o f  the research project, all files will be destroyed. In publication 

of the results o f the research, all data will be reported as group data; no individuals will 

be identified by name.
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If you have questions about the research, you may contact Linda Garand  

 or Kathleen Buckwalter , College o f  Nursing, The University 

o f Iowa, Iowa City, I A, 52242.

I have discussed the above points, including those required by the Iowa Fair 

Information Practices Act, with the subject or the legally authorized representative, using 

a translator if necessary. It is my opinion that the subject understands the risks, benefits 

and obligations involved in participation in this project.

(Investigator) (Auditor-Witness)

(Date) (Date)
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Consent Form

Title: Psychoimmunological Outcomes o f  a  Caregiver Intervention

Investigator: Linda Garand, RN, MS, CS, ARNP 

K.C. Buckwalter, RN, Ph.D., FAAN 

College o f Nursing 

The University o f  Iowa

I,_______________________________, hereby certify that I have been told by

________________________________ from The University o f  Iowa College o f  Nursing,

about the research on "Psychoimmunological Outcomes o f  a Caregiver Intervention" and 

its purposes. I have been told about the procedures to be followed and how much time is 

involved. I understand the possible risks and discomforts I may experience, and the 

possible benefits to me and to others from the research. I have also been told the extent 

to which any records which may identify me will be kept confidential.

A written summary o f  what I have been told is attached. I have been given 

adequate opportunity to read it and have been given a copy o f  my own. I understand that 

I have the right to ask questions at any time and that I should contact Linda Garand at 

 or Kathleen Buckwalter at  at the College ofNursing for 

answers about the research and my rights.
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I understand that my participation is voluntary, I have the right to withdraw this 

consent to take part in the project at any time and withdraw from the project without 

penalty or loss o f  benefits to which I may be entitled.

I hereby freely consent to take part in this research project.

(Signature o f  subject)

(Date)

I, the undersigned, certify that I was present during the oral presentation o f the 

written summary attached, which it was given to the above legally authorized 

representative o f the subject.

(Signature o f witness)

(Date)
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APPENDIX D 
TABLES
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Table 1: Subject Recruitment Strategies

Recruitment Method Number of Subjects 
N = 43

Percentage of Sample

Church/Synagogue Bulletin n = 27 62.9%

Media n = 9 20.9%

Support Group n = 4 9.3%

Word of Mouth n = 2 4.6%

Alzheimer’s Association 

Newsletter

n = 1 2.3%

Table 2: Timing o f  Data Collection and Phases o f  the Intervention

Data

Collection

Time 1 
(T l)

Intervention
phase-1
(I-D

Intervention
phase-II
(1-2)

Time 2 
(T2)

Intervention
phase-III
(1-3)

Time 3 
(T3)

X X X
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Table 3: Phase-I Intervention Protocol

Experimental Protocol Comparison Protocol

Informed consent Informed consent

Determine if exclusion criteria is met Determine if exclusion criteria is met

Discuss aims of the study/intervention Discuss aims of the study/intervention

Ask caregiver to describe caregiving experience Ask caregiver to describe caregiving experience

Complete BALSCP* needs assessment Complete BALSCP* needs assessment

Briefly describe PLST theory and concepts Provide routine information about dementia

Discuss plan of care using PLST concepts Discuss plan of care in general terms

Describe the purpose of behavioral logs/information 
needed

Describe the purpose of behavioral logs/information 
needed

Request that caregiver practice using behavioral 
logs before next visit

Request that caregiver practice using behavioral 
logs before next visit

Leave information describing the study with 
telephone numbers for contacts

Leave information describing the study with 
telephone numbers for contacts

Leave caregiver notebook containing written 
information

Leave caregiver notebook containing written 
information

* BALSCP is the Behavioral Assessment for Low Stimulus Care Plan

Table 4: Phase-II Intervention Protocol

Experimental Protocol Comparison Protocol

Review the PLST plan of care Review the plan of care in general terms

Answer questions/review principles/concepts of 
PLST model

Answer questions related to informational 
pamphlets left with caregiver

Evaluate information entered in behavioral log and 
make necessary suggestions

Evaluate information entered in behavioral log and 
make necessary suggestions

Discuss mailing schedule for behavioral logs Discuss mailing schedule for behavioral logs

Ask permission and set a convenient time to call the 
caregiver every other week to assist with 
application of the PLST plan of care

Ask permission and set a convenient time to call the 
caregiver every other week to assist with 
problem solving and offer general support

Briefly discuss contents of pamphlets on home 
safety and legal considerations.

Briefly discuss contents of pamphlets on home 
safety and legal considerations.
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Contents Experimental
Group

Comparison
Group

Overall Aims of the PLST Project X

Overall Aims of the Caregiver Project X

Symptoms of Dementia Syndrome X X

Common Behavioral Problems Associated with Dementia X X

Cue Cards for Problem Solving X X

The Plan of Care X X

Stress Response in Normal Aging X

Progressively Lowered Stress Threshold (PLST) X

Patterns of Dysfunctional Behavior in Dementia X

Care Plan Compensating for PLST X

Interventions: Management and Care Planning X

Interventions: Principles of Validation X

Interventions: Reality' vs. Validation X

Interventions: Managing Delusions and Hallucinations X

Interventions: Bathing the Dementia Patient X X

Interventions: Improving Communications X X

Financial Planning for Incapacity X X

The 36 Hour Day X

Caregiving at a Glance X X

Caring for Memory Impaired Eiders: Family Readings X X

Activities for ADRD Patients X X

Caregiver Comer X X

Selected List of Resources X X

How to Hire Helpers X X

Home Safety Checklist X X

Behavioral Logs X X
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Table 6: Data Collection Timetable

Measure Tl: Baseline T2: 1-2 weeks 
post T-l

T3: 6 months 
post-T2

20 mi. of whole peripheral blood for 51Cr-release
assay

X X X

20 ml. of whole peripheral blood for mitogen ic 
proliferation assay

X X X

Profile of Mood State (POMS) X X X

Demographic Data (Subject and Care Recipient 
Characteristics)

X X X

Behavioral Assessment for Low Stimulus Care Plan 
(BALSCP)

X X

Subject Health History X X X

4m I of plasma from whole blood (above) for 
assessment albumin level (nutrition)

X X X

Social Provision Scale (SPS) X X X

NEO-Personality Inventory-Revised (NEO-PI-R) X
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Table 7: Sample Baseline Health

Variable Total sample 
mean and 
range

Experimental 
group mean 

n = 23

Comparison 
group 
mean 

n = 14

Test 
Statistic 
t =

P
value

Acute illness 
episodes

M = 0.14 

(± 035) 

range = 0-1

M = 032 

(± 0.42)

M = 0.00 2.47* 0.022

Chronic illnesses M= 1.43 

(± 134) 

range = 0 - 5

M = 1.52 

(± 1.38)

M = 1.29 

(± 1-33)

0.51 0.61

Number of
prescription
medications/day

M =2.41 

(± 235) 

range = 0 - 8

M = 2.17 

(± 1.90)

M = 2.79 

(± 2.78)

0.79 0.43

Number of over-the- 
counter (OTC) 
medications/day

M= 138 

(± 1-44) 

range = 0 -6

M = 1.04 

(± 0.93)

M = 1.93 

(± 1.94)

1.87 0.69

Number of subjects 
taking HRT’s

M = .41 

(± 50) 

range = 0 - 1

M = .43 

(± -51) 

range = 0 - 1

M = .36 

(± -50) 

range = 0-1

0.455 0.652

Number of subjects 
taking Beta- 
blockers

M = .19 

(± -40) 

range = 0 - 1

M = .17 

(± 39)

M = .21 

(± -43)

0.296 0.769

Plasma albumin 
level
(nutritional
marker)

M = 435 

(± 0.44)

range = 2.5 - 5.1

M = 434 

(± 0.49)

M = 439 

(± 0.36)

0.23 0.81

* Significant at a  = 0.10 (two-tailed)
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Table 8: Sample Health-Related Behaviors

Variable Total sample 
mean and 
range

Experimental 
group mean 

n = 23

Comparison 
group 
mean 

n=  14

Test 
Statistic 
t =

P
value

Average hours sleep 
per night

M = 6.65 

(± 0.95) 

range = 5 - 9

M = 6.65 

(± 0.98)

M = 6.64 

(± 0.93)

0.29 0.97

Caffeine
consumption 
(cups per day)

M = 0.68 

(± 0.47) 

range = 0-1

M = 0.74 

(± 0.45)

M = 0.57 

(± 0.51)

1.04 0.30

Alcohol
consumption
ounces/week

M = 0.65 

(± 1-46) 

range = 0-7

M = 0.70 

(± 1-58)

M = 0.57 

(± 128)

0.24 0.79
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Out
come

ET1
Mean
(SD)

CT1
Mean
(SD)

ET2
Mean
(SD)

CT2
Mean
(SD)

ET3
Mean
(SD)

CT3
Mean
(SD)

Interaction 
Effect 
F statistic 
(p value)

Main effect 
for group:
F statistic 
(p value)

NK 58.17 54.78 62.87 64.96 62.57 65.00 0.82 0.11

%

lysis

(22.57) (20.50) (18.99) (25.33) (15.52) (23.33) (0.44) (0-75)

PHA 117.82 166.78 217.08 64.57 83.03 139.39 0.033 3.920*

(SI) (117.06) (138.72) (90.77) (72.67) (125.59) (79.02) (0.968) (0.058)

Con 106.29 117.29 142.49 81.96 51.91 89.04 0.567 7.022*

A

(SI)

(114.13) (91.18) (67.63) (133.71) (66.88) (76.13) (0.570) (0.013)

* Significant at a  = 0.10 (two-tailed)

Note: E = Experimental Group and C = Comparison Group 

Note: Higher group means indicate healthier immune outcomes 

Note: SI = Stimulation Index
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Outcome Experimental Group 
Mean (SD)

Comparison Group Mean 
(SD)

F Statistic 
(p value)

T1 NK

% lysis

58.17(22.57) 54.78 (20.50) 0.209 (0.651)

T2NK 

% Ivsis

62.87(18.99) 64.96 (25.33) 0.082 (0.777)

T3 NK 

% lysis

62.57(15.52) 65.00 (23.59) 0.137 (0.714)

T! PHA 

(SO

117.82(117.06) 64.57 (72.67) 1.893 (0.179)

T2 PHA

(so
166.78(138.72) 83.03 (125.59) 3.248* (0.080)

T3 PHA 

(SI)

217.08(90.77) 139.39 (79.02) 6.565* (0.015)

T1 Con A

(SI)

106.29(114.13) 81.96(133.71) 0.347 (0.559)

T2 Con A 

(SI)

117.29(91.18) 51.91 (66.88) 5.101* (0.030)

T3 Con A 

(SO

142.49 (67.63) 89.04 (76.13) 4.652* (0.038)

* Significant at a  = 0.10 (two-tailed)

Note: Higher group means indicate healthier immune outcomes 

Note: SI = Stimulation Index
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Out
come

ET1
Mean
(SD)

CT1
Mean
(SD)

ET2
Mean
(SD)

CT2
Mean
(SD)

ET3
Mean
(SD)

CT3
Mean
(SD)

Interaction 
Effect 
F statistic 
(p value)

Main effect 
for group:
F statistic 
(p value)

TMD 34.91

(34.62)

57.14

(25.07)

37.09

(30.85)

58.14

(30.82)

31.23

(36.99)

39.79

(36.77)

0.58

(-564)

7.183*

(.012)

A 10.17

(6.07)

10.93

(6.13)

10.00

(6.81)

11.57

(7.07)

8.59

7.96)

7.64

(6.67)

1.02

(.367)

1.62

(-212)

C 6.78

(3.90)

10.00

(6.37)

6.96

(3.30)

9.64

(4.36)

6.59

(4.73)

8.21

(5.92)

0.25

(-779) ...

9.05*

(-005)

D 12.26

(10.08)

19.43

(8-55)

12.43

(8.65)

18.93

(9.98)

10.05

(11.95)

14.07

(13.94)

0.05

(.955)

7.28*

(.009)

F 9.61

(7.19)

13.64

(4.48)

10.48

(6.51)

14.43

(5-83)

9.32

(7.13)

11.64

(5.93)

0.02

(-977)

5.03*

(.032)

T 12.43

(7.29)

15.86

(5.05)

12.65

(6.71)

16.21

(6-22)

10.68

(6.42)

12.36

(7.40)

0.26

(.768)

4.88*

(.034)

V 16.35

(6.16)

12.71

(5-77)

15.43

(5:81) .

12.64

(7.08)

15.55

(5.32)

14.14

(5.87)

0.43

(.644)

3.03*

(.091)

* Significant at a  = 0.10 (two-tailed)

Note: TMD = Total Mood Disturbance, A = Anger, C = Confusion, D = Depression, F = 

Fatigue. T = Tension, and V = Vigor

Note: Lower group means indicate healthier mood outcomes
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Table 12: Exploratory Analysis o f Treatment Group Simple Effects for Mood Outcomes

Outcome Experimental Group Mean 
(SD)

Comparison Group Mean 
(SD)

F Statistic (p value)

TI Total Mood 34.91 (34.63) 57.14(25.07) 4.360* (0.044)

T2 Total Mood 37.09 (30.85) 58.14(30.82) 4.062* (0.052)

T3 Total Mood 31.23 (36.99) 39.79 (36.77) 0.460 (0.502)

Tl Anger 10.17(6.07) 10.93(6.13) 0.134 (0.717)

T2 Anger 10.00 (6.81) 11.57 (7.07). 0.451 (0.506)

T3 Anger 8.59 (7.96) 7.64 (6.67) 0.137 (0.714)

Tl Confusion 6.78 (3.90) 10.00(6.37) 3.658* (0.064)

T2 Confusion 6.96 (3.30) 9.64 (4.36) 4.521* (0.041)

T3 Confusion 6.59 (4.73) 8.21 (5.92) 0.828 (0.369)

Tl Depression 12.26(10.08) 19.43 (8.55) 4.912* (0.033)

T2 Depression 12.43 (8.65) 18.93 (9.98) 4.368* (0.044)

T3 Depression 10.05(11.95) 14.07(13.94) 0.853 (0.362)

TI Fatigue 9.61 (7.19) 13.64(4.48) 3.544* (0.068)

T2 Fatigue 10.48(6.51) 14.43 (5.83) 3.461* (0.071)

T3 Fatigue 9.32 (7.13) 11.64 (5.93) 1.032 (0.317)

Tl Tension 12.43 (7.29) 15.86 (5.05) 2.376 (0.132)

T2 Tension 12.65(6.71) 16.21 (6.22) 2.588 (0.117)

T3 Tension 10.68 (6.42) 12.36(7.40) 0.518 (0.477)

Tl Vigor 16.35(6.15) 12.71 (5.77) 3.181* (0.083)

T2 Vigor 15.43 (5.81) 12.64 (7.08) 1.702 (0201)

T3 Vigor 15.55 (5.32) 14.14(5.87) 0.549 (0.464)

* Significant at a  = 0.10 (two-tailed)

Note: Lower group means indicate healthier mood outcomes
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Table 13: Pearson’s Correlations Between Total Mood Disturbance and Concurrent NK 
Cytotoxicity

Variables Pearson’s r p value

Tl Total mood and NK 
cytotoxicity

-0.140 0.410

T2 Total mood and NK 
cytotoxicity

0.001 0.994

T3 Total mood and NK 
cytotoxicity

-0.034 0.845
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Table 14: Pearson’s Correlations Between Mood Subscales and Concurrent NK 
Cytotoxicity

Variables Pearson’s r p value

Tl Anger and NK cytotoxicity -0.067 0.694

T2 Anger and NK cytotoxicity 0.057 0.735

T3 Anger and NK cytotoxicity 0.080 0.648

Tl Confusion and NK 
cytotoxicity

-0.022 0.897

T2 Confusion and NK 
cytotoxicity

0.037 0.829

T3 Confusion and NK 
cytotoxicity

0.040 0.819

TI Depression and NK 
cytotoxicity

-0.116 0.495

T2 Depression and NK 
cytotoxicity

0.083 0.625

T3 Depression and NK 
cytotoxicity

-0.054 0.756

Tl Fatigue and NK cytotoxicity -0.060 0.722

T2 Fatigue and NK cytotoxicity -0.086 0.612

T3 Fatigue and NK cytotoxicity -0.070 0.689

Tl Tension and NK cytotoxicity -0.180 0.288

T2 Tension and NK cytotoxicity -0.029 0.867

T3 Tension and NK cytotoxicity 0.039 0.826

T 1 Vigor and NK cytotoxicity 0.212 0.208

T2 Vigor and NK cytotoxicity 0.085 0.618

T3 Vigor and NK cytotoxicity -0.068 0.698
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Table 15: Pearson’s Correlations Between Total Mood Disturbance and Concurrent PHA
Proliferation

Variables Pearson’s r p value

Tl Total mood and PHA 
proliferation

-0.201 0.262

T2 Total mood and PHA 
proliferation

-0.247 0.147

T3 Total mood and PHA 
proliferation

0.101 0.563
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Table 16: Pearson’s Correlations Between Mood Subscales and Concurrent PHA
Proliferation

Variables Pearson’s r p value

Tl Anger and PHA proliferation -0.111 0.538

T2 Anger and PHA proliferation -0.358* 0.032

T3 Anger and PHA proliferation 0.192 0.270

Tl Confusion and PHA 
proliferation

-0.023 0.897

T2 Confusion and PHA 
proliferation

-0.203 0236

T3 Confusion and PHA 
proliferation

0.137 0.431

Tl Depression and PHA 
proliferation

-0.214 0.232

T2 Depression and PHA 
proliferation

-0.259 0.127

T3 Depression and PHA 
proliferation

0.133 0.445

Tl Fatigue and PHA proliferation -0.254 0.153

T2 Fatigue and PHA proliferation -0.123 0.476

T3 Fatigue and PHA proliferation 0.029 0.869

Tl Tension and PHA 
proliferation

-0.180 0.315

T2 Tension and PHA 
proliferation

-0.121 0.481

T3 Tension and PHA 
proliferation

0.070 0.689

Tl Vigor and PHA proliferation 0.113 0.530

T2 Vigor and PHA proliferation 0.097 0.575

T3 Vigor and PHA proliferation -0.012 0.947

* Significant at a  = 0.10 (two-tailed)
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Table 17: Pearson’s Correlations Between Total Mood Disturbance and Concurrent Con
A Proliferation

Variables Pearson’s r p value

Tl Total mood and 
Con A proliferation

-0.165 0.330

T2 Total mood and 
Con A proliferation

-0.249 0.144

T3 Total mood and 
Con A proliferation

0.239 0.167
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Table 18: Pearson’s Correlations Between Mood Subscales and Concurrent Con A
Proliferation

Variables Pearson's r p value

T 1 Anger and Con A 
proliferation

0.011 0.950

T2 Anger and Con A 
proliferation

-0.302* 0.073

T3 Anger and Con A 
proliferation

-.129 0.461

Tl Confusion and Con A 
proliferation

-0.089 0.599

T2 Confusion and Con A 
proliferation

-0.299* 0.077

T3 Confusion and Con A 
proliferation

0.261 0.130

T 1 Depression and Con A 
proliferation

-0.177 0.294

T2 Depression and Con A 
proliferation

-0.259 0.127

T3 Depression and Con A 
proliferation

0.313* 0.067

Tl Fatigue and Con A 
proliferation

-0.159 0.346

T2 Fatigue and Con A 
proliferation

-0.098 0.571

T3 Fatigue and Con A 
proliferation

0.092 0.600

TI Tension and Con A 
proliferation

-0.304* 0.067

T2 Tension and Con A 
proliferation

-0.160 0.350

T3 Tension and Con A 
proliferation

0.180 0.302

TI Vigor and Con A proliferation 0.027 0.875

T2 Vigor and Con A proliferation 0.092 0.594

T3 Vigor and Con A proliferation 0.002 0.993

* Significant at a  = 0.10 (two-tailed)
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Baseline Assessment (T l): Subject Characteristics 

Baseline Assessment (T l): Care Recipient Characteristics 

One Week Assessment (T2): Subject Characteristics 

One Week Assessment (T2): Care Recipient Characteristics 

Six Month Assessment (T3): Subject Characteristics 

Six Month Assessment (T): Care Recipient Characteristics 

Caregiver Health History (T l, T2, & T3)

Behavioral Assessment for Low Stimulus Care Plan (T l, & T3) 

Social Provision Scale (T l, T2, & T3)

Revised NEO Personality Inventory (T l, T2, & T3)

Two Week Follow-up Phone Calls 

Behavioral Log

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



186

Baseline Assessment (T l)

Subject Characteristics

D ate:____- ____ - _____

(MM -DD - YY)

Caregiver ID #___- -

  Gender o f  the caregiver:

0 = Male 1 = Female

 -____-____  Birthday o f  the caregiver

  Ethnicity o f  the caregiver:

1 = European American/ White

2 = African American/Black

3 = Latin American

4 = Native American

5 = Asian American

6 = Other, specify_____________________

  Highest educational level o f caregiver (list actual number o f years o f schooling

completed).
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Baseline Assessment (T1)

Subject Characteristics: Continued

What relationship is the caregiver to the care recipient?

1 = Spouse

2 = Offspring

3 = Sibling

4 = Friend

5 = Other relative

Does the caregiver live:

1 = Alone

2 = With care recipient only

3 = With more than one family member (one o f whom is the care recipient)

4 = With one or more family members, none o f  whom are the care recipient

5 = Other, describe_____________________________

How many hours a week do paid help provide care to care recipient?

How many hours a week do friends and family contribute to care?

How many hours a week does the caregiver provide care to the care recipient? 

(168 hours in a week, must be more than 4 hours)

Primary source o f  income used to care for care recipient:

1 = Care recipient’s income only

2 = Caregiver’s income only

3 = Shared income (caregiver & care recipient)

4 = Other, specify_____________________
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Baseline Assessment (T P  

Subject Characteristics: Continued

Average annual income available for use to provide care:

1 = < $ 10,000

2 = $10,000- $ 30,000

3 = $30,000 - $50,000

4 = > $ 50,000

Does the caregiving role result in a financial burden for the caregiver? 

0 = No 1 = Yes

Does the caregiver attend a caregiver support group?

0 = No 1 = Yes

If yes, number o f  times per month

Has the caregiver participated in any research on memory impairment?

0 = No 1 = Yes

If yes, where_________________________________________

Has the caregiver received any formal caregiver training?

0 = No 1 = Yes
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Baseline Assessment (TH 

Care Recipient Characteristics

Gender o f care recipient 

1 = Female 2 = Male 

- Birthday o f the care recipient 

Ethnicity o f  care recipient:

1 = European American/ White

2 = African American/Black

3 = Latin American

4 = Native American

5 = Asian American

6 = Other

Does the care recipient live:

1 = Alone

2 = With someone

If 2, relationship_____________________________

Length o f time (list in actual months) since care recipient memory changes 

Diagnosis o f  care recipient:

1 = Alzheimer’s disease

2 = Vascular dementia

3 = Mixed type o f dementia

4 = Other, specify _____________________________

5 = Unknown

6 = None
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Baseline Assessment (T l)

Care Recipient Characteristics: Continued

Who made the diagnosis?

1 = Family physician

2 = Geriatric Clinic

3 = Neurologist

4 = Other health care professional

5 = Unknown

6 = Other, specify_____________________

Number o f  other serious health problems o f the care recipient. Please list health 

problems:____________________________________________________________

List all prescription and over-the-counter medications the care recipient is receiving 

(frequency and dosage, if possible).

prescription:______________________________________________________________
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Baseline Assessment (T l)

Care Recipient Characteristics:Continued

OTC: _____

Number o f prescription medications listed above 

Number o f over-the-counter medications listed above
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One Week Assessment (T2)

Subject Characteristics

Date:____ - ____ - ____

(MM -DD - YY)

Caregiver ID #___ - -

  How many hours a week do paid help provide care to care recipient?

  How many hours a week do friends and family contribute to care?

  How many hours a week does the caregiver provide care to the care recipient?

(168 hours in a week, must be more than 4 hours).

  Does the caregiver attend a caregiver support group?

0 = No 1 = Yes

  If yes, number o f times per month
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One Week Assessment (T2)

Care Recipient Characteristics

  Diagnosis o f  care recipient:

1 = Alzheimer’s disease

2 = Vascular dementia

3 = Mixed type o f  dementia

4 = Other, specify _____________________________

5 = Unknown

6 = None

  Who made the diagnosis?

1 = Family physician

2 = Geriatric Clinic

3 = Neurologist

4 = Other health care professional

5 = Unknown

6 = Other, specify_____________________

  Number o f other serious health problems o f  the care recipient. Please list health

problems:___________________________________________________________________
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One Week Assessment (TZ)

Care Recipient Characteristics: Continued

List all prescription and over-the-counter medications the care recipient is receiving 

(frequency and dosage, if possible).

Prescription:______________________________________________________________

OTC:

Number of prescription medications listed above 

Number o f over-the-counter medications listed above
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6 Month Assessment (T3)

Subject Characteristics

Date:____- ____ - ____

(MM -DD - YY)

Caregiver ID #___- ___ -___

  How many hours a week do paid help provide care to care recipient?

  How many hours a week do friends and family contribute to care?

  How many hours a week does the caregiver provide care to the care recipient?

(168 hours in a week, must be more than 4 hours)

  Primary source o f income used to care for care recipient:

1 = Care recipient’s income only

2 = Caregiver’s income only

3 = Shared income (caregiver & care recipient)

4 = Other, specify_____________________

  Average annual income available for use to provide care:

1 =<$10,000

2 = $10,000- $ 30,000

3 = $30,000 - $50,000

4 = > $ 50,000

  Does the caregiving role result in a financial burden for the caregiver?

0 = No 1 = Yes
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6 Month Assessment (T3)

Subject Characteristics: Continued

Does the caregiver attend a caregiver support group?

0 = No 1 = Yes

If yes, number o f times per month

Has the caregiver participated in any research on memory impairment? 

0 = No 1 = Yes

If yes, where__________________________________________

Has the caregiver received any additional caregiver training?

0 = No 1 = Yes
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6 Month Assessment (T3)

Care Recipient Characteristics

  Diagnosis o f  care recipient:

1 = Alzheimer’s disease

2 = Vascular dementia

3 = Mixed type o f  dementia

4 = Other, specify _____________________________

5 = Unknown

6 = None

  Who made the diagnosis?

1 = Family physician

2 = Geriatric Clinic

3 = Neurologist

4 = Other health care professional

5 = Unknown

6 = Other, specify_____________________

  Number o f other serious health problems o f the care recipient. Please list health

problems:___________________________________________________________________
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6 Month Assessment (T3)

Care Recipient Characteristics: Continued

List all prescription and over-the-counter medications the care recipient is receiving 

(frequency and dosage, if possible).

Prescription:_____________________________________________________________

OTC:

Number o f  prescription medications listed above 

Number o f  over-the-counter medications listed above
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Caregiver Health History (T l. T2. T3) 

Number o f chronic health problems o f caregiver. Please list:

  Number o f current acute illness o f caregiver (e.g., cold, flu, urinary tract infection,

please list):

List all prescription and over-the-counter medications the caregiver is taking (frequency 

and dosage, if possible).

Prescript ion:________________________________________________________________

OTC:
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Caregiver Health History (T l. T2. & T3~): Continued

Number o f prescription medications listed above (aspirin and other OTC 

medications are listed here if prescribed by a health care provider).

Number of OTC medications listed above.

Approximate weekly alcohol consumption by caregiver (e.g., numbers o f  beers, 

glasses of wine, or mixed drinks per week).

Approximate hours o f  sleep per night (caregiver).

Approximately what time did the caregiver wake this morning (the morning of 

venipuncture. Indicate in military time, e.g., 8:30 am = 0830).

Approximate weekly alcohol consumption by caregiver (e.g., numbers o f beers, 

glasses o f wine, or mixed drinks per week).

Approximate hours o f  sleep per night (caregiver).

Approximately what time did the caregiver wake this morning (the morning of 

venipuncture. Indicate in military time, e.g., 8:30 am = 0830).

Does the caregiver smoke or chew tobacco?

0 = No 1 = Yes

If yes to cigars, approximately how many per day?

If yes to pipe smoking, approximately how pipes full o f  tobacco per day?

If yes to chewing tobacco, approximately how much chew per day?

Does the caregiver drink beverages with caffeine?

0 = No 1 = Yes

If yes, number o f 8 ounce cups o f  coffee, tea, or soft drinks per day?
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Behavioral Assessment for Low Stimulus Careplan (T l. T2. &  T31

Date: ________________________________________

Caregiver ID: ________________________________________

The following behaviors are associated with progressive dementing illness and are 

indicative o f general cognitive decline. Please check off the following behaviors which 

you have observed in the care recipient or which have been reported by others.

1. Catastrophic Behaviors

• Becomes confused __________

• Becomes agitated __________

• Wakes up confused at night __________

• Has panic attacks __________

• Becomes violent or combative __________

• Exaggerated or inappropriate verbal aggression __________

• Becomes confused late in the day __________

• Expresses fearfulness __________

• Wanders purposefully to escape the environment __________

• Packs to leave the dwelling __________

2. Purposeless Behavior

• Wanders, touches everything __________

• Continuously sorts through objects______________ __________

• Sleeps in daytime, other than naptime __________
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Behavioral Assessment for Low Stimulus Careplan: Continued

• Stares into space __________

• Exhibits fantasy behavior such as carrying 

briefcase, dolls, stuffed animals, or stating

it is a place other than what it is __________

• Purposeless conversation to others or

nobody in particular __________

3. Avoidance of Stimuli

• Refuses to participate __________

• Avoids potentially misleading stimuli

such as TV, radio, social gatherings_____________________

4. Compulsive, Repetitive Behaviors

• Repeats the same question often __________

• Continually examines or asks questions

about accounts, grocery list, appointments etc... __________
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Behavioral Assessment for Low Stimulus Careplan: Continued

5. Planning and Functional Losses

• Starts activity, then wanders away __________

• Starts activity, then becomes mixed up __________

• Starts activity, then becomes frustrated __________

• Unable to initiate activities but can perform

them once started __________

• Refuses to start an activity __________

• Is confused or loses function if

•  daily routine is changed __________

• Incontinent __________

• Exhibits motor disturbances related to:

Gait __________

Sitting or standing______________________ __________

Becoming “frozen to spot” while walking __________

Rigidity __________

• Unable to plan day_______________________________ __________

• Unable to plan events_____________________________ __________

• Exhibits other signs o f decline in function

Money management____________________ __________

Legal affairs __________

Shopping________________________________________

Transportation/driving __________

Ho usee leaning_________________________ __________
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Behavioral Assessment for Low Stimulus Careplan: Continued

Home maintenance________________________________

Bathing_______________________________ __________

Choosing clothing or dressing __________

Cooking __________

6. Inappropriate Social Behavior

•  General social behavior __________

•  Sexual behavior

TOTAL SCORE (score each check mark as 1)

Developed by the University of Iowa Department o f  Nursing, Revised by Mayo Center 

for Nursing
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Social Provision Scale (T l. T2. & T3)

Instructions:

In answering the next set o f questions I’m going to ask you, I want you to think about 

your current relationships with friends, family members, coworkers, community 

members, and so on. Please tell me to what extent you agree that each statement 

describes your current relationships with other people. Use the following scale to give 

me your opinion. (Hand R response card.) So, for example, if you feel a statement is 

very true o f your current relationships, you would tell me “strongly agree.” If you feel a 

statement clearly does not describe your relationships, you would respond “strongly 

disagree.” Do you have any questions?

STRONGLY DISAGREE DISAGREE AGREE STRONGLY AGREE

1 2 3 4

1. There are people I can depend on to help me if I really need it.___________________

2. I feel that I do not have close personal relationships with other people. _____

3. There is no one I can turn to for guidance in times o f stress. _____

4. There are people who depend on my for help. _____

5. There are people who enjoy the same social activities I do. _____

6. Other people do not view me as competent. _____

7. I feel personally responsible for the well-being o f another person. _____

8. I feel part o f a group o f people who share my attitudes and beliefs. _____

9. I do not think other people respect my skills and abilities. _____

10. If something went wrong, no one would come to my assistance.__________________
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Social Provision Scale: Continued

11.1 have close relationships that provide me with a sense o f emotional 

security and well-being.

12. There is someone I could talk to about important decisions in my life.

13.1 have relationships where my competence and skills are recognized.

14. There is no one who shares my interests and concerns.

15. There is no one who really relies on me for their well-being.

16. There is a trustworthy person I could turn to for advice if I were 

having problems.

17 .1 feel a strong emotional bond with at least one other person.

18. There is no one I can depend on for aid if I really need it.

19. There is no one I feel comfortable taking about my problems with.

20. There are people who admire my talents and abilities.

21.1 lack a feeling o f  intimacy with another person.

22. There is no one who likes to do things I do.

23. There are people I can count on in an emergency.

24. No one needs me to care for them anymore.
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Social Provision Scale: Continued

A score for each social provision is derived such that a high score indicates that the 

individual is receiving that provision. Items that are asterisked should be reversed before

scoring (i.e., 4=1, 3=2, 2=3, 1=4)

1. Guidance: 3*. 12, 16, 19*

2. Reassurance o f Worth: 6*, 9*, 13, 20

3. Social Integration: 5, 8, 14*. 22*

4. Attachment: 2*, 11, 17,21*

5. Nurturance: 4, 7, 15*, 24*

6. Reliable Alliance: 1,10*, 18*, 23

Total Social Provision Scale Score

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



208

Revised NEO Personality Inventory (NEO-PI-R T3 only)

This questionnaire contains 240 statements designed to determine your 

personality and how you cope with stress. Please read each item carefully and honestly 

mark the one answer that best corresponds to your level o f  agreement or disagreement. 

There are no correct answers and you will not be judged on your responses.

It is very important that you respond to each question. The questionnaire cannot 

be scored if it is incomplete. Some questions may not pertain to your current life 

situation (for example, “I'd really have to be sick to miss a day of work”). Please do 

your best to imagine what your response would be if you could “miss a day o f work”. If 

you become tired while completing this form, you may take a break and complete the 

questionairre when you fell refreshed.

You do not need to write your name on this form (your ID # is included on your 

questionnaire). All o f the information you give will remain confidential.

ID # _______________ D ate_____________________ _

Sex: Female_______  M ale________

Age:______________

SD = Strongly Disagree

D = Disagree

N = Neutral

A = Agree

SA = Strongly Agree
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NEO-PI-R: Continued

Statement S D N A S

1 .1 am not a worrier.

2 .1 really like most people I meet.

3 .1 have a very active imagination.

4. I tend to be cynical and skeptical o f others’ intentions.

5. I’m known for my prudence and common sense.

6 .1 often get angry at the way people treat me.

7 .1 shy away from crowds o f people.

8. Aesthetic and artistic concerns aren’t very important tome.

9. I’m not crafty or sly.

10.1 would rather keep my options open than plan everything in 
advance.

11.1 rarely feel lonely or blue.

12.1 am dominant, forceful, and assertive.

13. Without strong emotions, life would be uninteresting to me.

14. Some people think I’m selfish and egotistical.

15.1 try to perform all the tasks assigned to me conscientiously.

16. In dealing with other people, I always dread making asocial blunder.

17.1 have a leisurely style in work and play.

18. I’m pretty set in my ways.

19.1 would rather cooperate with others than compete with them.

2 0 .1 am easy-going and lackadaisical.

21.1 rarely overindulge in anything.

2 2 .1 often crave excitement.

2 3 .1 often enioy playing with theories or abstract ideas.
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NEO-PI-R: Continued

2 4 .1 don't mind brassing about my talents and accomplishments.

25. I’m pretty good about pacing myself so as to get things done on 
time.

2 6 .1 often feel helpless and want someone else to solve my problems.

2 7 .1 have never literally jumped for ioy.

2 8 .1 believe letting students hear controversial speakers can only 
confuse and mislead them.

29. Political leaders need to be more aware o f  the human side of their 
policies.

30. Over the years I’ve done some pretty stupid things.

3 1 .1 am easily frightened.

3 2 .1 don’t get much pleasure from chatting with people.

3 3 .1 try to keep all my thoughts directed along realistic lines and avoid 
flignts o f fancy.

3 4 .1 believe that most people are basically well-intentioned.

35.1 don’t take civic duties like voting very seriously.

36. I’m an even-tempered person.

3 7 .1 like to have a lot o f  people around me.

3 8 .1 am sometimes completely absorbed in music I am listening to.

39. If necessary, I am willing to manipulate people to get what I want.

4 0 .1 keep my belongings neat and clean.

41. Sometimes I feel completely worthless.

4 2 .1 sometimes fail to assert myself as much as I should.

4 3 .1 rarely experience strong emotions.

4 4 .1 try to be courteous to everyone I meet.

45. Sometimes I’m not as dependable or reliable as I should be.

4 6 .1 seldom feel self-conscious when I'm around people.

47. When I do things. I do them vigorously.

4 8 .1 think it's interesting to learn and develop new hobbies.

4 9 .1 can be sarcastic and cutting when I need to be.
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NEO-PI-R: Continued

5 0 .1 have a clear set o f goals and work toward them in an orderly
fashion.

51.1 have trouble resisting my cravings.

5 2 .1 wouldn't enjoy vacationing in Las Vegas.

5 3 .1 find philosophical arguments boring.

54. I'd rather not talk about myself and my achievements.

5 5 .1 waste a lot o f  time before settling down to work.

5 6 .1 feel I am capable o f  coping with most o f  mv problems.

5 7 .1 have sometimes experienced intense ioy or ecstasy.

5 8 .1 believe that laws and social policies should change to reflect the 
needs of a changing world.

59. I'm hard-headed and tough-minded in my attitudes.

6 0 .1 think things through before coming to a decision.

61.1 rarely feel fearful or anxious.

62. I'm known as a warm and friendly person.

6 3 .1 have an active fantasy life.

6 4 .1 believe that most people will take advantage o f you if you let them.

6 5 .1 keep myself informed and usually make intelligent decisions.

6 6 .1 am known as hot-blooded and quick-tempered.

6 7 .1 usually prefer to do things alone.

68. Watching ballet or modem dance bores me.

6 9 .1 couldn't deceive anyone even if I wanted to.

7 0 .1 am not a very methodical person.

71.1 am seldom sad or depressed.

7 2 .1 have often been a leader o f groups I have belonged to.

73. How I feel about things is important to me.

74. Some people think o f  me as cold and calculating.

7 5 .1 pay my debts promptly and in full.

76. At times I have been so ashamed I just wanted to hide.
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NEO-PI-R: Continued

77. My work is likely to be slow but steady.

78. Once I find the right way to do something, I stick to it.

7 9 .1 hesitate to express my anger even when it's justified.

80. When I start a self-improvement program, I usually let it slide after a
few days.

81.1 have little difficulty resisting temptation.

8 2 .1 have sometimes done things just for "kicks" or "thrills."

8 3 .1 enjoy solving problems or puzzles.

84. I'm better than most people, and I know it.

8 5 .1 am a productive person who always get the job done.

86. When I'm under a great deal o f stress, sometimes I feel like I'm 
going to pieces.

8 7 .1 am not a cheerful optimist.

8 8 .1 believe we should look to our religious authorities for decisions on 
moral issues.

89. We can never do too much for the poor and elderly.

90. Occasionally I act first and think later.

91.1 often feel tense and jittery.

92. Many people think o f me as somewhat cold and distant.

9 3 .1 don't like to waste my time daydreaming.

9 4 .1 think most o f the people I deal with are honest and trustworthy.

9 5 .1 often come into situations without being folly prepared.

9 6 .1 am not considered a touchy or temperamental person.

9 7 .1 really feel the need for other people if I am by myself for long.

9 8 .1 am intrigued by the patterns I find in art and nature.

99. Being perfectly honest is a bad way to do business.

100.1 like to keep everything in its place so I know just where it is.

101.1 have sometimes experienced a deep sense o f guilt or sinfulness.

102. In meetings, I usually let others do the talking.
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NEO-PI-R: Continued

103.1 seldom pay much attention to my feelings o f the moment.

104.1 generally try to be thoughtful and considerate.

105. Sometimes I cheat when I pay solitaire.

106. It doesn't embarrass me too much if people ridicule and tease me.

107.1 often feel as if I'm bursting with energy.

108.1 often try new and foreign foods.

109. If I don't like people. I let them know it.

110.1 work hard to accomplish my goals.

111. When I am having my favorite foods. I tend to eat too much.

112.1 tend to avoid movies that are shocking or scary.

113.1 sometimes lose interest when people talk about very abstract, 
theoretical matters.

114.1 try to be humble.

115.1 have trouble making myself do what I should.

116.1 keep a cool head in emergencies.

117. Sometimes I bubble with happiness.

118.1 believe that the different ideas o f right and wrong that people in 
other societies have may be valid for tnem.

119.1 have no sympathy for panhandlers.

120.1 always consider the consequences before I take action.

121. I'm seldom apprehensive about the future.

122.1 really enjoy talking to people.

123.1 enjoy concentrating on a fantasy or daydreaming and exploring 
all its possibilities, letting it grow and develop.

124. I'm suspicious when someone does something nice for me.

125.1 pride myself on my sound judgment.

126.1 often get disgusted with people I have to deal with.

127.1 prefer jobs that let me work alone without being bothered by 
other people.

128. Poetry has little or no effect on me.
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NEO-PI-R: Continued

129.1 would hate to be thought o f  as a hypocrite.

130.1 never seem to be able to get organized.

131.1 tend to blame myself when anything goes wrong.

132. Other people often look to me to make decisions.

133.1 experience a wide range o f  emotions or feelings.

134. I'm not known for my generosity.

135. When I make a commitment, I can always be counted on to  follow 
through.

136.1 often feel inferior to others.

137. I'm not as quick and lively as other people.

138.1 prefer to spend my time in familiar surroundings.

139. When I've been insulted. I just try to forgive and forget.

140.1 don't feel like I'm driven to get ahead.

141.1 seldom give in to my impulses.

142.1 like to be where the action is.

143.1 enjoy working on "mind-twister" type puzzles.

144.1 have a very high opinion o f  myself.

145. Once I start a project, I almost always finish it.

146. It's often hard for me to make up my mind.

147.1 don't consider myself especially "light-hearted."

148.1 believe that loyalty to one's ideals and principles is more 
important than "open-mindedness."

149. Human need should always take priority over economic 
considerations.

150.1 often do things on the spur o f the moment.

151.1 often worry about things that might go wrong.

152.1 find it easy to smile and be outgoing with strangers.

153. I f  I feel my mind starting to drift off into daydreams, I usually get 
busy and start concentrating on some work or activity instead.

154. My first reaction is to trust people.
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NEO-PI-R: Continued

155.1 don't seem to be completely successful at anything.

156. It takes a lot to get me mad.

157. I'd rather vacation at a popular beach than an isolated cabin in the 
woods.

158. Certain kinds o f  music have an endless fascination for me.

159. Sometimes I trick people into doing what I want.

160.1 tend to be somewhat fastidious or exacting.

161.1 have a low opinion o f myself.

162.1 would rather go mv own wav than be a leader o f others.

163.1 seldom notice the moods or feelings that different environments 
produce.

164. Most people I know like me.

165.1 adhere strictly to my ethical principles.

166.1 feel comfortable in the presence o f my bosses or other authorities.

167.1 usually seem to be in a hurry.

168. Sometimes I make changes around the house just to try something 
different.

169. If  someone starts a fight. I'm ready to fight back.

170.1 strive to achieve all I can.

171.1 sometimes eat myself sick.

172.1 love the excitement of roller coasters.

173.1 have little interest in speculating on the nature o f the universe or 
the human condition.

174.1 feel that I am no better than others, no matter what their 
condition.

175. When a project gets too difficult. I'm inclined to start a new

176.1 can handle myself pretty well in a crisis.

177.1 am a cheerful, high-spirited person.

178.1 consider myself broad-minded and tolerant o f other people's 
lifestyles.

179.1 believe all human beings are worthy o f respect.
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NEO-PI-R: Continued

180.1 rarely make hasty decisions.

181.1 have fewer fears than most people.

182.1 have strong emotional attachments to my friends.

183. As a child I rarely enjoyed games o f make believe.

184.1 tend to assume the best about people.

185. I'm a very competent person.

186. At times I have felt bitter and resentful.

187. Social gatherings are usually boring to me.

188. Sometimes when I am reading poetry or looking at a work o f art, I 
feel a chill or wave or excitement.

189. At times I bully or flatter people into doing what I want them to.

190. I'm not compulsive about cleaning.

191. Sometimes things look pretty bleak and hopeless to me.

192. In conversations. I tend to do most o f the talking.

193.1 find it easy to empathize—to feel myself what others are feeling.

194.1 think o f  myself as a charitable person.

195.1 try to do jobs carefully, so they won't have to be done again.

196. If  I have said or done the wrong thing to someone, I can hardly 
bear to face them again.

197. M life is fast-paced.

198. On a vacation. I prefer going back to a tried and true spot.

199. I'm hard-headed and stubborn.

200 .1 strive for excellence in everything I do.

201. Sometimes I do things on impulse that I later regret.

202. I'm attracted to bright colors and flashy styles.

203. I have a lot intellectual curiosity.

204 .1 would rather praise others than be praised myself.

205. There are so many little jobs that need to be done that I sometimes 
just ignore them aO.
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NEO-PI-R: Continued

206. When everything seems to be going wrong, I can still make good 
decisions.

207 .1 rarely use words like "fantastic!" or "sensational!" to describe my 
experiences.

208 .1 think that if people don't know what they believe in by the time 
they're 25, there's something wrong with them.

2 09 .1 have sympathy for others less fortunate than me.

2 10 .1 plan ahead carefully when I go on a trip.

211. Frightening thoughts sometimes come into my head.

2 12 .1 take a personal interest in the people I work with.

213 .1 would have difficulty just letting my mind wander without 
control or guidance.

214.1 have a good deal o f  faith in human nature.

215 .1 am efficient and effective at my work.

216. Even minor annoyances can be frustrating to me.

217 .1 enjoy parties with lots o f people.

218 .1 enjoy poetry that emphasizes feelings and images more than story 
lines.

219 .1 pride myself on my shrewdness in handling people.

220 .1 spend a lot o f time looking for things I've misplaced.

221. Too often, when things go wrong, I get discouraged and feel like 
giving up.

22 2 .1 don't find it easy to take charge o f  a situation.

223. Odd things - like certain scents or the names o f distance places - 
can evoke strong moods in me.

224 .1 go out o f mv wav to help others if I can.

225. I'd really have to be sick before I'd miss a day o f work.

226. When people I know do foolish things, I get embarrassed for them.

227 .1 am a very active person.

228 .1 follow the same route when I go someplace.

229 .1 often get into arguments with my family and co-workers.
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NEO-PI-R: Continued

230. I'm something o f  a "workaholic."

231 .1 am always able to keep mv feelings under control.

232 .1 like being part o f  the crowd at sporting events.

233 .1 have a wide range o f  intellectual interests.

234. I'm a superior person.

235 .1 have a lot o f  self-discipline.

236. I'm pretty stable emotionally.

237 .1 laugh easily.

238 .1 believe that the "new morality" of permissiveness is no morality 
at all.

239 .1 would rather be known as "merciful" than as "just."

240 .1 think twice before I answer a question.

I have tried to  answer all o f  these questions honestly and accurately, 

(circle one) SD D N A SA

Have you responded to all the statements? (circle one) Yes No
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Two Week Follow-Up Phone Calls

Caregiver ID Number____________________

Date  __________________________________

General condition (better, worse, same):

Problems identified (list -  new or continuation?):

Positive incidents (list)

Researcher interpretation:

Follow-up actions/recommendations:

Overall impressions or summary:
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Behavioral Logs: Continued
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