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MARILYN HOCKENBERRY-EATON 
Cancer Stressors and Protective Factors: 
Predictors of Stress Experienced During Treatment for Childhood Cancer 
(under the direction of VIRGINIA KEMP) 

The purpose of this study was to evaluate cancer stressors · and protective 

factors as predictors of stress experienced during treatment for childhood 

cancer. The conceptual framework evolved from the stress and coping 

literature and childhood cancer research. A conveni~nce sample of 44 

children between 6 1/2 and 13 .1/2 years of age receiving treatment for cancer 

were evaluated during two clinic visits. Protective factors included the child's 

self-perception, coping strategies, -perceived social support, and family 

environment. Cancer stressors included acute stressors represented by the type 

of treatment received during two clinic visits. Chronic stressors were evaluated 

by the child's perception of stressors related to the cancer experience. 

Responses to stressors were assessed by physiologic and psychologic indicators 

of stress. Physiologic measures included epinephrine, norepinephrine, and 

cortisol measures of urine and psychologic measures of state and t~ait anxiety. 

No significant differences were found in the physiologic or psychologic response 

to stressors in relation to the type of treatment received during either clinic 

visit. Epinephrine and norepinephrine were elevated for children during both 

clinic visits. Stepwise multiple regression analyses revealed that family 

expressiveness and the child's perceived global self-worth were the best 

predictors of epinephrine leve~s. Perceived social support from friends had the 

greatest effect on norepinephrine levels. Family activities and recreation and 

family intellectual cultural orientation were the best predictors of state anxiety. 
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The intensity of chronic cancer stressors, family activities and recreation, family 

intellectual cultural brientation, the child's perception of physical appearance, 

and the presence of family conflict had the greatest effect on trait anxiety. 

This study is the first to examine the child's perception of chronic cancer 

stressors and protective factors associated with treatment for cancer. The 

findings provide insight into the importance of the interactions among the 

nature of the stressor, perceptual meaning of the stressor, and physiologic and 

psychologic responses to stressors that may affect long-term adjustment to 

childhood cancer. 

INDEX WORDS: childhood cancer, stress, catecholamines, cortisol, anxiety, 

coping, social support, self-perception, family. 
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CHAPTER I 

Introduction 

Forty years ago cancer in children was diagnosed as a fatal disease. As 

therapeutic advances were made, cure for childhood cancer became a reality 

for many children and their families. Today, over one-half of the children 

diagnosed with cancer will survive. However, the diagnosis and treatment for 

childhood cancer influence major changes in the child's lifestyle. Children 

must learn to cope with the intensive treatment for cancer as well as learn to 

live with a chronic illness. Cancer in children has been described as a series 

of uncontrollable, stressful events that have a permanent impact on the child 

and family. There is no single crisis in the course -of the illness, but rather, 

numerous crises throughout the chronic treatment period (van Bys, 1979). 

In the past ten years, several studies have focused on children with 

cancer. This existing body of kno~ledge regarding children who survive 

cancer and their families has uncovered numerous questions that must be 

considered for all childr·en with cancer, not just survivors. Why do some 

children learn to cope with the diagnosis of cancer and · continue to thrive 

while others do not? Does the child's environment play a role in the child's 

. adjustment to cancer? In the face of adversity why are some children 

resilient to the stressors caused by cancer and its treatment? 

There is· limited knowledge available regarding how children learn to 

cope with the repeated· exposures to stressful cancer experiences. There is 

1 
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even less understanding of why some children are resilient to stress despite 

their situations. Investigation of children with cancer may provide an 

understanding of specific protective factors that influence response to the 

stressors during treatment for childhood cancer. The purpose of this study is 

to explore. the relationships among childhood cancer stressors, protective 

factors, and the response to stressors experienced during treatment for 

childhood cancer. 

The Childhood Cancer Experience 

The diagnosis and treatment of childhood cancer influences every aspect 

of the child's life. Everyday family life is altered. The uncertainty and 

constant threat of loss influence major changes in the child and family's 

lifestyle. Researchers have found that no member of the child's family is left 

untouched by the illness (Gogan, O'Malley, & Foster, 1977). "The threat to 

the life of one's child may disrupt one's image of normal existence and one's 

faith in an orderly and just world" (Chessler & Barbarin, 1987, p. 49). The 

more complex the treatment regimen,. the more interference there is with the 
\ . . 

family's rehabilitation and reintegration following treatment for childhood 

cancer (Spinetta, 19~2). Spinetta (1982) found that the diagnosis of cancer 

results in feelings of anxiety, fear, depression, and helplessness among the 

family members. These in turn affect their relationship with the child. 

Parents may experience guilt and often blame themselves for the child's 

diagnosis. Relationships between the parent and child with cancer may 

change because of parent overprotectiveness. 



Sibling relationships are important influences in a child's life. Changes 

in the family's lifestyle ~ue to the diagnosis and tre_atment for cancer often 

cause conflict between the child with cancer and the siblings (Fife, 1980). 

The well sibling may perceive cancer as an intruder, causing major 

disruptions in the family. There may be feelings of resentment and jealousy 

displayed toward the child with cancer (Fife, 1980). The difficulties with 

sibling adjustment to childhood cancer reported in the literature suggest that 

sibling relationships may add to the stress encountered at home by the child 

with cancer. 
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Cancer disrupts relationships outside the family that are important to the 

child's continued development. Numerous changes in the child's lifestyle may 

occur, including exclusion from school and normal physical activities. School 

is a major focus of the child's life. One author described school as the child's 

occupation, the place where social acceptance and a sense of accomplishment 

begins (Herman, 1986). Children with cancer experience multiple school 

absences because of frequent clinic visits, hospitalizations for treatment, and 

therapy side effects. School work often falls behind and places the child at 

risk for academic failure (Chekryn, Deegan, & Reid, 1987; Cyphert, 1983; 

Kagen-Goodheart, 1977). 

Treatment complications are often deemed worse than the disease and 

produce acutely stressful situations for the child. Visits to the hospital or 

clinic are frequent and disrupt the child and family's previous activities of 

daily living. Nausea and vomiting, as a direct effect of treatment, may 

influence weight loss, nutritional deficits, electrolyte imbalances, weakness, 



and lethargy in children (Hockenberry & Benner, 1990). Side effects of 

treatment frequently alter the child's physical appearance. Changes in 

appearance, such as hair loss or changes in body weight may cause the child 

to become increasingly insecure (McCormick, 1986). Physical appearance 

may be altered by surgery, resulting in visible physical disabilities not 

previously encountered by the child. 

Treatment for childhood cancer requires numerous intrusive procedures 

which occur throughout the course of therapy. Lumbar punctures, bone 

marrow aspirations,' and intravenous blood sampling are measures used to 

monitor the child's disease progress. Intrusive procedures are accompanied 

by a great deal of discomfort and anxiety to the child. Previous researchers 

have shown that children do not adapt psychologically to the discomfort 

associated with intrusive procedures, but experience greater levels of anxiety 

with repeated painful experiences (Katz, Kellerman, & Siegel, 1980). 

Adjusting to Childhood Cancer 
' 

4 

Numerous authors have discussed factors associated with the child's 

adjustment to cancer (Adams, 1979; Chessler & Barbarin, 1987; Kellerman, 

1980). However, research to date have been primarily cross-sectional, 

descriptive, retrospective studies that have attempted to identify t~e 

psychosocial impact of cancer on children who have survived. There is 

limited knowledge regarding how children presently receiving treatment for 

cancer adjust to their illness. There is even less understanding of the specific 

protective factors that facilitate adjustment to the childhood cancer 



experience. However, the existing literature does provide cluse as to why 

some children may be resistant to the stressors caused by cancer and others 

are not. 

5 

Murphy and Moriarty (1976) discussed the resilient child as being 

confident, competent, and prepared to take risks. Resilient children in their 

study displayed good feelings about themselves, accurate insights into 

personal situations, and were intuitive, original, and creative in their thinking. 

Kellerman (1980) described the importance of self-concept in relation to the 

child's ability to adJust to cancer. Kellerman (1980, p.16) stated, "the 

possession of a positive self-concept prior to the onset of illness allows a 

greater potential for maintaining a higher self-concept during illness with 

fewer problems in adjustment." Other researchers have examined the 

correlations between the child's age at the diagnosis of cancer, time since 

diagnosis, type of treatment, previous relapses, and knowledge of the disease 

with the development of psychosocial problems (Adams, 1979; Chessler & 

Barbarin, 1987; Koocher & O'Malley, 1981). However, these studies did not 

consider specific characteristics such as the child's global self-worth that may 

influence the child's resilience in coping with the cancer experience. 

Adams (1979) described the family's ability to adapt to childhood cancer 

as being dependent upon the marital relationship, communication patterns, 

and presence of emotional support for the family. The nature of the illness 

and prognosis, and past experiences with crises, illness and· death were factors 

that related ·to the parents' response. The family's ability to keep cancer and 

its treatment in the proper perspective developed soon after diagnosis and 



coping became a continuous process (Adams, 1979). According to Adams, 

(1979) the family's adaptation to cancer influences the child's adjustment to 

cancer. 

Spinetta, Murphy, Vik, Day, and Mott (1988) associated the child's 

adjustment to childhood cancer with the family's ability to resolve questions 

about cancer and forus on family matters unrelated to the disease, a family 

system that was adaptive, healthy, and supportive of its members, and family 

members who were able to seek help when needed. According to Spinetta, 
l 

(1982) the quality of life experienced by the child with cancer and family is 

enhanced by maximal efforts devoted to living. 

6 

The child's coping strategies may moderate the level of stress 

experienced during treatment for cancer. Coping strategies reflect the type of 

effort. the child with cancer makes toward managing the stressful situation. 

These strategies may be used in order to understand the meaning of cancer, 

to manage the emotional responses created by various situations, and to 

provide support. · ~hildren use different types of coping strategies which are 

often influenced by the intensity of the stressor. In the evaluation of the 

childhood cancer experience, the type of coping strategies that are effective in 

decreasing the child's stress must be considered. 

· Characteristics: of the chil~ and family must be considered. when 

evaluating the childhood cancer experience. The child and family bring to· 

the situation a unique background that may influence' the child's reactions to 

the stressors caused by· cancer. The child's self-perception, family 

environment, social support system, and the child's coping strategies are 



7 

important protective factors to consider in evaluating the consequences of the 

childhood cancer experience. Evaluation of the relationships between certain 

protective factors and the child's response to stressors experienced during 

treatment for cancer may lead to an understanding of what influences the 

child's adjustment to cancer. 

Significance to Nursing 

Every attempt must be made to promote an environment that is 

conducive to the child's continued growth and development. That 

environment is not just the home, but the totality of all the child's 

experiences during an illness (van Eys, 1977). The goal for curing children 

with cancer must focus on promoting a quality existence as well as saving a 

life. Nursing research that increases understanding of the childhood cancer 

stressors, protective factors, and the response to stressors these children 

experience will allow health care professionals to identify factors that 

influence physiological and psychosocial consequences of the cancer 

experience. Increased awareness of the childhood cancer experience will 

provide support for individualized nursing interventions that increase the 

child's resistance to the negative sequelae caused by treatment for cancer. 

This will advance the nursing goal of providing a quality existence for every 

child with cancer. 

Summary 

This chapter has provided an overview of the childhood cancer 

experience·. The child's self-perception, family environment, social support, 

and coping strategies have been discussed as protective factors that may 



influence the child's response to stressors during treatment for cancer. The 

need for further exploration of the impact that both acute and chronic 

stressors have upon the child during treatment for cancer is stated. 

Investigation of the childhood cancer experience may provide further 

understanding of specific protective factors that influence the child's 

resistance to the negative sequelae of stress caused by treatment for cancer. 

Chapter II presents. the conceptual framework for the study. 

8 



CHAPTER II 

Conceptual Framework 

Because stress is a part of everyday life, it has been defined as a part of 

the fabric of life itself ( Chandler & Shermis, 1986). Definitions of stress are 

inexhaustible. Desc~iptions of stress include a stimulus, response, traumatic 

life experience, and catastrophic event, just to name a few. The varied 

meanings cr~at~ confusion when the concept of stress is analyzed. In the 

past, researchers furthered the confusion by failing to clearly define the 
\ 

meaning of the concept of stress for their particular investigation. Numerous, 

often inadequate definitions of stress, have led to a lack of general consensus 

among researchers regarding the meaning of the concept. 

Stress research traditionally followed either a biologic or psychologic 

tradition, with little effort made to understand how these traditions 

complement one another. As knowledge increased over the past 20 years, 

stress researchers began to develop an integrative approach to 

study stress (Ader, Felton, & Cohen, 1991; Fleming, Baum, & Singer, 1984; 

Ursin, Baade, & Levine, 1978). Today most researchers attempt to consider 

both the biologic and psychologic research traditions when studying stress. 

This study will examine stress using an integrative approach to studying 

the response to stressors experienced during treatment for childhood cancer. 

The possible relationships among childhood cancer stressors, protective 

factors, and the response to stressors experienced during treatment for 

childhood cancer will be explored. 

9 



Overview of the Model 

A model of the childhood cancer experience developed by the 

investigator is displayed in Figure 1. The major concepts within this model 

include a) childhood cancer stressors, b) protective factors, c) response to 

stressors, and d) consequences. In this section, each of the concepts in the 

model will be defined. 

10 

Childhood cancer stressors are those occurrences within the childhood 

cancer experience that activate a stress response which are psychological and 

physiological in nature. Protective factors are defined as those attributes of 

the child, family, and the environment that appear to temper the stress 

experienced during treatment for cancer. Response to stressors is defined as 

the physiologic and 'psychologic reactions that follow the child's evaluation of 

the stressors caused by the cancer experience. Consequences are those 

outcomes that may occur following prolonged stress that· potentially interfere 

with the child's long-term adjustment to cancer. These consequences result 

from the childhood : cancer experience and are modified indirectly by specific 

protective factors which may decrease the child's stress. 

A general overview of the model has been presented that illustrates 

major variables explored in the study. The following section will present a 

more detailed discussion of each of the major concepts in the model that 

provides the conceptualframework for the study. 

Childhood Cancer Stressors 

Childhood cancer stressors directly affect the child's str_ess experienced 

during treatment for cancer. · In this model, the childhood cancer experience 



Figure 1 

Childhood Cancer Stress Model· 

Childhood Cancer 
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may be perceived as threatening or as placing excessive demands upon the 

child. Acrite and chronic stressors encountered. throughout the course of 

12 

treatment for can~er contribute to the challenge of adjusting to the demands 

of the childhood c·ancer experience. Acute stressors are time limited, lasting 

from a few hours to a few days. Chronic stressors refer to prolonged 

exposures to stress enduring from months to years (Elliott & Eisdorfer, 1982). 

Acute stressors reflect intermittent episodes that the child must endure during 

the course of trea,ment. An example of an acute stressor encountered by the 

child with leuke~a is a bone marrow aspiration that is a painful intrusive 

procedure. Chronic stressors refer to the day-to-day experience of living with 

cancer that may affect every aspect of the child's life. For example, the child 

. may be treated differently because of hair loss. 

Evaluation of the child's stress during treatment for cancer must include 

the measurement of both acute and chronic stressors. Present measurements 

used to assess acute and chronic stressors prevent separate evaluation of 

these stressors. I~ this study, chronic stressors were examined by evaluating 

the child's perception of the stressors related to his/her illness. The response 

to acute stressors were examined by measuring the level of stress experienced 

during two clinic visits for children who were receiving treatment for cancer. 

Protective Factors 

Previous literature has provided a framework for understanding specific 

protective factors ~hich facilitate a child's resilience to stress. The classic 

study by Rutter (1979; Rutter, Tizard, & Whitmore, 1970) with socially 

disadvantaged children demonstrated that children from families experiencing 
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chronic stress were not at greater psychiatric risk in the presence of a single 

stressor. However, when two stressors such as poverty and family discord 
; ' 

occurred together, t~e risk for psychosocial problems in these children 

increased four fold. Protective factors that moderated stress in these families 

included the patterning of stressors, individual differences caused by 

constitutional and: experiential factors, environment outside the home, 

development of self-e~teem, avai)able opportunities, appropria_te structure and 

control, development of personal relationships, and acquisition of coping 

skills (Rutter, 1979). 

Garmezy (1987) discussed the personality dispositions of the child, a 

supportive family milieu, and an external support system that reinforces the 

child's· coping efforts as important factors influencing a child's resilience to 

stress. Anthony and Cobler (1987) proposed that an .individual's resilience 

varies over time due to normal growth and developmental processes and to 
. 1 

biological, social, and psychological transitions, however, most researchers 

believe resilience is stable over time. 

Previous researchers have discussed the role of coping strategies as 

mediators of the stress response (Hobfoll, 1989; Hyman & Woog, 1982; 

Lazarus & Folkman, 1984; Yarcheski & Mahon, 1986). This may acc,ount for 

the phenomena observed in the literature described as the "invulnerable 

child" (Anthony &_ Cobler, 1987; Garmezy, 1987; Kessler, 1979; Werner & 

Smith, 1982). Some children continue to thrive even in the face of adversity. 

These "invulnerab~e" children are resilient to the stressors encountered in the 

environment. 
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Anthony and Koupernik (1974), based on their work with children of 

schizophrenic parents, described a transactional model to examine the factors 

associated with resilience in chiidren. A "glass doll" analogy was used to 

demonstrate a child at risk: the constitution of the glass doll places it at risk 

because of its physical characteristics (Anthony & Koupernik, 1974, p. 100). 

The risks may increase because of being chipped, broken, or neglected. The 

doll also may have been mishandled at some point in time. Accumulation of 

these risk factors increases the doll's vulnerability. The doll may be able to 

develop a "protective coating" of resistance, but only time will tell how 

resilient the doll is (Anthony & Koupernik, 1974, p. 100). 

From Anthony's analogy, a similar conceptualization regarding children 

with cancer can be proposed. The child with cancer is at risk because of the 

numerous stressors over which the child has no control. Accumulation of the 

stressors caused by the cancer experience may influence the response to 

stressors in children with cancer. 

In this study, the child's self-perception, family environment, social 

support, and coping strategies will be examined as protective factors for 

the child with cancer. These protective factors may demonstrate the degree 

of physiologic and psychologic response to the stressors caused by the cancer 

treatment experience. 

Response to Stressors 

Lazarus and Folkman (1984) developed an interactional definition of the 

response to stressors in their Cognitive Phenomenological Approach to Stress 

and Coping. Stress, according to Lazarus and Folkman (1984), is a particular 
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relationship between the person and environment that is appraised by the 

person as taxing or exceeding his or her resources and endangering well

being. An assumption essential to the interactional definition of the response 
/ 

to stressors is that stress is not measurable as a singular concept. In the 

model, the response to stressors is differentiated by physiologic and 

psychologic levels of stress. 

Physiolo2ic Response to Stressors 

During the initial phases of any stressful situation there is an increase in 

arousal and uncertainty. The physiologic response to a stressor is a 

protective device developed to maintain homeostasis within the individual 

(Carrieri, Lindsey, & West, 1990). The response is initiated by the 

hypothalamus which triggers the limbic system and -the Autonomic Nervous 

System (ANS)- to respond to the stressor (See Figure 2). The limbic system 

secretes corticotropin releasing factor ( CRF) that leads to the production of 

AC1H into the general circulation. ACTH then stimulates the release of 

cortisol from the adrenal cortex as a chemical response to the stressor. This 

cascade of hormonal responses produces a detectable cortisol level within 

minutes of the initial confrontation. Cortisol responses to stress decrease 

rapidly and are associated with feelings of distress (Boyce & Jemerin, 1990). 

Input from the hypothalamus triggers a response to the stressor by the 

ANS as well. The ANS stimulates the adrenal medulla to secrete 

epinephrine and the sympathetic nerve endings to release norepinephrine in 

response to the stressor. During exposure to short term stressors, the 

metabolic changes are under control of the catecholamine hormones, 
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primarily epinephrine secreted by the adrenal medulla. Epinephrine is most 

responsive to the traditional "fight or flight" stress reaction, evoked during 

stressful situations involving emotional arousal or _distress (Mason, 1968). 

Norepinephrine is ,elevated after more intense activation ?f the sympathetic 

nervous system during stressful situations involving effort or vigilance 

(Frankenhaeuser, 1975). Chronic stress may result in greater secretion of 

catecholamines than of cortisol (Steptoe, 1987). 

The model for this study proposes that the child with cancer experiences 

both acute and chronic stressors throughout the course of the illness and 

exhibits fluctuations in physiologic levels of stress when encountering 

intermittent, stressful situations while living with the day to day reality of 

cancer. The physiologic response to stressors were determined by examining 

norepinephrine, epinephrine, and cortisol levels in the· urine during two clinic 

visits experienced by children receiving treatment for cancer. These clinic 

visits represent acrite stressors experienced during childhood cancer 

treatment. 

Psycholo&ic Response to Stressors 

For a stressor to produce psychologic stress, the individual must perceive 

the stressor as harmful or threatening (Lazarus & Folkman, 1984). The harm 

need not to have occurred, it may only be ·anticipated. Hobfoll (1989) 

described psychologic stress as a reaction to the environment in which there 

is a threat of loss of resources, actual loss of resources, or lack of a gain in 

one's resources even after investing them. Psychologic processes 
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implicated in the response to specific stressors involve the realization of 

danger or threat, and do not stem from physiologic arousal only (Lazarus & 

Folkman, 1984). 

The interaction between physiologic and psychologic levels of stress 

produce highly similar physiologic reaction patterns during situations of acute 

stress (Henry et al., 1980; Mason, 1975). Psychologic stress also includes other 

reactions that reflect the impact of chronic and acute stressors upon the 

individual. For example, numerous indicators have been used to evaluate 

psychologic stress, including anxiety, depression, mood state, and perceived 

well-being (Hodges, Kline, Stem, Cytryn, & Mc;Knew, 1982; Kovacs, 1981; 

Spielberger, 1972; Wirt, Seat, Lachar, Klinedinst, & Broen, 1982). 

Under stressful conditions, initial levels of psychologic stress can be 

primarily manifested as anxiety; however, prolonged stressful exposure may 

result in depressi~n. Anxiety and depression are not mutually exclusive, but 

rather they may co-exist ( Gray, 1982). Gray ( 1982) used an anxiety

depression continuum to express the consequences of prolonged stress. 

Symptoms of anxiety occur in the presence of chronic stress followed by a 

mixture of anxiety and depression .. At the extreme point on this continuqm, a 

continued state of depression occurs as functional exhaustion develops. The 

child with cancer, when exposed to both acute and chronic stress, may 

· experience anxiety, and depression .. In this study, the psychologic response to 

acute stressors was evaluated by examining state and trait anxiety during two 

clinic visits for chiJdren presently receiving treatment for cancer. 



Consequences 

The concept of consequences has been defined in the· model as those 

outcomes that may occur following prolonged physiologic and psychologic 

stress. The child with cancer experie_nces prolonged exposure to acute and 

chronic stressors that may result in difficulty with ·meeting the demands 
l 
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created by the childhood-cancer experience. Long-term outcomes essential 

for the child with ~ancer include the child's return to a lifestyle comparable 

to that experienced before t];ie diagnosis of cancer. Physiologic and 

psychologic stress experienced during the treatment for childhood cancer may 
. . . 

affect long-term adjustment by· influencing the child's cognitive, emotional, 

behavioral, and interpersonal growth and development. 

Recent interviews by this investigator with three children between 

7-12 years of age presently being treated for cancer revealed the children's 

thoughts regarding adjustment to cancer. One nine year old girl stated "I 

want everyone to treat me the same as before I had cancer." The children 

interviewed discussed the importance of returning to school, being with 

friends, and doing . the things they were able to do before they had cancer. 

Insight into the world of the child with cancer provides meaning for the 
\ 

conceptualization ?f the positive consequences associated with the model. 

Positive conseque~ces _based on the literature, include the child's positive 

well-being, return to everyday activities, and ability·to maintain control of 

his /her own life. : 

Although there are positive outcomes experienced by children with 

cancer, there is realization that negative consequences can occur. Recent 
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research has focused on the long-term effects of prolonged encounters with 

acute and chronic stressors. The difficulty in meeting the demands created by 

exposure to acute and chronic stressors experienced by children and adults 

may result in depression, changes in mood states, increased anxiety, and 

diminished subjective well-being (Engel & Schmale, 1972; Hodges et al., 

1982; Kovacs, 1981; Roth, 1979; Seligman, 1975; Spielberger, 1972; Wirt et 

al., 1982). These .negative consequences are a threat to the long-term 

adjustment to childhood cancer. In Chapter III, specific studies evaluating 

long-term adjustment in children with cancer will be discussed to provide 

support for the consequences described in the model. Another 

consequence of chronic stress patterns recently identified in the literature is 

that they may interfere with immune system function (Ader, Felton, & Cohen 

1991; Pelletier & Herzing, 1988; Riley, 1981). Increased adrenal corticoids 

and other hormones secreted through neuroendocrine pathways may result in 

injury to elements· of the immune system. The neuroendocrine system is 

clearly sensitive to the conscious and subconscious processes that affect 

Jmmune function (Pelletier & Herzing, 1988). For children with cancer, 

prolonged physiologic and psychologic stress may interfere with the immune 

system's ability to ,fight infections and may even impair the ability of the body 

to fight the disease itself (Hall, 1982; Jemmot & Locke, 1984; Locke, 1982). 

Bec~use a longitudinal study is necessary to evaluate the co.nsequences 

associated with th~ childhood cancer treatment experience, consequences will 

not be examined in the study. 



Summaey 

The major_ concepts of the model have been presented in Chapter II: 

childhood cancer ~tressors, protectiv~ factors, respon~e to stressors, and 
. / 
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consequences. In the model, children with cancer experience both acute and 

chroriic stressors. Protective factors that include the child's self-perception, 

social support, family environment, and coping strategies may buff er the 

child's response to the stressors related to the cancer treatment experience. 

The response to stressors include b_oth physiologic and psychologic stress 

- reactions that may ultimately influence the consequence of long term 

adjustment following treatment for childhood cancer. An extensive review of. 

the literature on the major co11cepts defined in the model will be presented 

in Chapter III. 



CHAPTER III 

Review of the Literature 

In this chapter a review of the literature provide~ the rationale for the 

concepts presented in the model. Research on childhood cancer stressors, 

protective factors, response to stressors, and consequences of childhood 

cancer are discussed. 

Childhood Cancer. Stressors 

Numerous stressors occur as a result of the childhood cancer experience. 

These stressors cap result from the diagnosis of cancer itself, the changes 

cancer creates in the family, the disruption cancer causes in the child's social 

environment~ or the adverse side effects caused by treatment. The following 

section provides an overview of the diverse types of stressors that the child 

with cancer may experience. 

Childhood cancer is now considered a chronic illness. With the change 

in the perception of childhood cancer as a chronic illness, a situation of 

uncertainty develops for children and their families. A diagnosis of childhood 

cancer creates feelings of anxiety, fear, frustration, and helplessness in all 

family members (Ahmed, 1981; Goodheart, 1977; Spinetta & Maloney, 1978). 

Treatment for childhood cancer requires aggressive therapies to 

eradicate the disease. The more complex a treatment regimen, the greater 

interference with the child and family's ability to regain a normal lifestyle 

(Spinetta & Deasy-Spinetta, 1981)~ Cost of care for the family becomes a 

22 
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major stressor an~ is second only to the illness itself. Financial constraints 

are not only caused by medical expenditures, but include added expenses 

requisite for changes in the family lifestyle. Lansky et al. (1979) discovered 

that the lost wages, extra food, transportation, family care, and lodging 

absorbed at least 26% of the weekly family budget in families who had a 

child receiving treatment for cancer. Another study by Bodkin, Pigott, and 

Mann (1982) reported a loss of over 50% of total family income in more than 

45 % of the families during the first inpatient week. of treatment for childhood 

cancer. During a subsequent week of outpatient treatment, loss of wages plus 

, additional living expenses exceeded 20% of the total income in more than 

50% of these fa~lies. 

Thirty-three families who had a child with cancer were followed for 

five years to examjne the cancer experience over time (Martinson & 

Cohen, 1988). The study was designed to develop an understanding of 

how families perceive, interpret, and respond to childhood cancer, what 

beliefs guide them, and what meaning they attach to the child's long term 

survival or death. . Interviews were used to assess the cancer experience 

over time. Based on the study findings, the researchers suggested that 

living with a child· who has survived cancer may be at least as stressful, if 

not more stressful than dealing with the death of a child from the disease 

(MartinsoIJ. & Cohen, 1988). Bossert and Martinson (1990) assessed 

drawings of children with cancer that addressed the impact of childhood 

cancer on the family. Findings indicated that children with cancer 

perceived a negative change in family attitudes towards each other over 



time. The magnitude of the change varied with the type of cancer and 

child's health status.' 
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One of the niajor problems encountered in families of children with 

cancer is the prevalence of marital conflict and stress between the 

spouses (Fife, 1980; Kellerman, 1980; Schulman & Kupst, 1980). Parents 

are often unable to take care of their own needs and the marital 

relationship frequently suffers. Considerable strain is placed on the 

marriage at a time when support from each other is most needed. 

Researchers state that one of the most significant variables in 

determining the child and family's ability to cope with the stress 

encountered during treatment for childhood cancer is a mutually 

supportive marital relationship (Adams, 1979; Barbarin, 1987; Kellerman, 

1980; Spinetta et al., 1988; Townes & Wold, 1974). 

Overprotective behavior by the parents toward the child with cancer 

is a frequent occurrence (Fife, 1980). The added, often overwhelming 

responsibilities of .caring for the child's special needs at home may 

increase anxiety and frustration among family members. There is no 

reprieve from caring for the child with cancer. The change in parental 

behavior toward the child often disrupts the family's previous lifestyle and 

may inhibit prom~tion of the child's optimal development (Albin & 

Binger, 1971; Benoliel, 1972). 

The disruption of the family lifestyle, _overprotection and 

overindulgence· of the child with cancer may create problems for 

siblings as well (Fife, 1980). Researchers have reported that siblings 
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often feel that their parents are no longer concerned about them and 

frequently develop somatic complaints, poor school performance; 

depression, and behavior problems at school and at home (Binger, Albin, 

& Feuerstein 1969; Burgert, 1972; Cairns, Clark, Smith, & Lansky, 1979; 

Gogan, Koocher & Foster, 1977). Sibling conflict is reported to occur 

frequently in families of children with cancer (Fife, 1980; Iles, 1979; 

Kellerman,· 1980; Kramer, 1981; Martinson & Cohen, 1988). The 

resentment among siblings can lead to feelings of isolation in the child 

with cancer. P.roblems encountered in the family system may lead to the 

entire family feeling socially isolateq. 

. Children with cancer. identify peer acceptance as very important and 

often fear rejection from being different (McCormick, 1986). Changes in 

appearance such a~ hair loss or weight gain make. them more vulnerable 

to peer rejection (Chekryn et al., 1987; Chessler & Barbarin, 1987; Katz, 

Kellerman, Rigler, Williams, & Siegel, 1977; Ross & Scarvalone, 1982). 

Peers may fear that cancer is contagious or that the changes they see in 

their classmate may happen to them. Resentment also may occur if the 

teacher gives special attention to the child with cancer (Ross & 

Scarvalone, 1982). Concerns of the child's peers may result in teasing 

and ridicule, increasing the child's stress upon returning to school 

(Goodell, 1984). The stress of returning to school has resulted in a high 

incidence of school phobia among children with cancer. Lansky, 

Lowman, Vats, and Gyulay (1975) found that 10% of a population of 
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children with cancer exhibit school phobia, compared to an incidence of 

1.7% among healthy students. 

Spinetta (1982) evaluated children receiving treatment for leukemia 

between six to ten years of age. He found that these children were aware 

of the seriousness of the illness and were preoccupied with the threat to 

their body integrity. Major variables that correlated with· the child's 

adjustment include the disease stage, frequency of clinic visits, visibility of 

illness, and level of pain or discomfort caused by treatment (Spinetta, 

1982). One author discussed the two niost difficult encounters for the 

child with cancer as being frequent hospitalizations and repeated intrusive 

procedures necessary for treatment (Fife, 1980). 

Rudin, Martinson, and Gilliss (1988) explored the impact of a 
• I 

diagnosis of cancer on adolescents. Seven adolescents receiving 

treatment for cancer were interviewed and asked to complete the 

Thematic Apperception Test. Data revealed many feelings of sadness, 

anger, confusion, fear, fr1.1:stration, and depression. Body vulnerability, 

rejection and isolation, uncertainty, loneliness and anger were also 

mentioned by the adolescents. Death was a concern discussed by four of 

the adolescents. 

Recent interviews by this investigator with three children presently 

receiving treatment for cancer revealed numerous side effects that the 
. ' --------

children disliked. Negative side effects discussed by the children included 

"hair lossJ getting sick, throwing up, having a catheter, staying in the 

hospital, taking m~dicines for nausea; bone marrows, and not being able 
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to go to school." : Other .negative comments mentioned by the children 

included "I couldn't go swimming." "I couldn't run," and "It screwed up 

everything." Peers caused unpleasant situations for the children with 

cancer. One child talked ab_out a girl in her class who was causing 

trouble. "She was writing notes and talking about a bald spot on my 

head." Another child talked about the family changes created since the 

diagnosis. "We don't have as much money to do anything anymore ... you 

know for awhile we was living off.of frozen foods." It was interesting to 

find that a ten year old child was aware of the financial impact that the 

illness had caused the family. One child-discussed the family problems 

which increased after the diagnosis. "It (my cancer) didn't help it any ... 

there is still some :problems in the· family ... it was pretty tough' ... not too 

many people got along." 

Studies provide support for the belief that the diagnosis of cancer 

and aggressive . treatment are major sources of stressors for children with 

cancer and families (Sawyer, Crettenden, & Toogood, 1986). Mattson 

(1972) emphasizeq. that the psychosocial problems facing children with a 
J 

chronic illness may lead to social disability .that may be far more serious 

than the illness itself. There is consensus that the lack of adequate 

research hinders the development of appropriate interventions to 

decrease stress in these children and their families (Sawyer et al., 1986). 

Protective Factors 

Previous research on risk factors associated with children who have a 
I 

chronic illness provides guidance for the evaluation of protective factors 
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in children experiencing stress. Despite inherent weaknesses in the study 

designs, children with chronic disorders have twice the risk for the 

development of a secondary emotional handicap (Pless & Nolan, 1991). 

The following section begins with an overview of the risk factors 

associated with children's adjustment to chronic illness irt order to 

provide a foundation for the selection of protective factors evaluated in 

the study. The protective factors associated with decreasing stress in 

children in general and protective factors associated with the child with 

cancer also will be discussed. Coping strategies will be discussed as 

protective factors for children experiencing stress. 

Factors Affectin& Adjustment to Chronic Illness 

Factors have been identified in the literature that increase a child's 

risk for problems in adjusting to a chronic illness. These risk factors 

provide a foundation for understanding how protective factors may 

decrease stress in children. Economic hardship, family dysfunction, and 

the severity of the illness have been discussed as risk factors associated 

with children who have a chronic illness. 

Economic Hardship. Economic hardship has been associated with 

psychosocial distress in children (Stein & Jessop, 1986). In a study of 

children with diabetes mellitus, psychiatrically diagnosed reactions such as 

depressed mood states, major depressive disorders, or adjustment 

disorders with emotional problems were more likely to be found among 

children whose parents were of low socioeconomic status and had marital 

distress (Kovacs et al., 1985). 
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Family Dysfunction. Family dysfunction has been associated with 

emotional problems among children with a chronic illness (Sabbeth, 1984; 

Sargent & Liebman, 1985; Steinhausen, Schindler, & Stephan, 1983). 

White, Kolman, Wexler, Polin and Winter (1984) discussed a relationship 

between recurrent ketoacidosis in children with diabetes mellitus and 

psychosocial family problems such as chronic, unresolved personal 

conflict, inadequate parenting, father not at home, financial stress, and 

lack of family involvement. 

Severity of the Illness. The relationship between severity of the 

chronic illness and the degree of adjustment is less clear. However, 

several researchers suggest an association petween the disease severity 

and onset of maladjustment (Heller, Raftnan, Zvagulis, & Pless, 1985; 

Mc~icol, Williams, Allan, & McAndrew, 1973). In a study by Gath, 

Smith, and Baum ,(1980), poor diabetic control was correlated with the 

presence of adverse psychosocial factors. Children who had behavioral 

disorders, :backwardness in reading, or the presence of adverse 

psychosocial circumstances had problems with diabetic control. Perrin, 

MacLean, and Pe~rin (1989) found no significant relationship between 

severity of illness and psychologic adjustment in 46 children with asthma. 

Steinhausen et al.~ (1983) found that the severity of the disease was the 

most important predictor of psychopathology in children with cystic 

fibrosis; however, in children with asthma, the severity of the illness was 

not significant. Lewis and Khaw (1982) found family functioning was a 
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better predictor of child adjustment than the presence of illness in these 

families. 

Regardless of the incongruencies found in the previous studies 

: evaluating chronic illness in children, findings support the presence of a 

· significant risk for emotional disturbances in children as an apparent 

. consequence_ of a chronic illness. According to Pless and Nolan (1991), 

: who recently published an extensive review on maladjustment in chronic 

, illness, the challenge for researchers has shifted from establishing risk 

, factors associated with chronic illness, to identifying specific modifiers of 

, risk. There is limited understanding of how children adapt positively to 

the stress of a chronic illness. This study will focus on the evaluation of 

protective factors which may promote stress resilience in children with 

cancer. 

Protective Factors Associated with Stress in Children 

Previous literature on risk factors associated with adjustment to 

chronic illness provides a framework for understanding the protective 

factors that facilit~te resilience to stress. Garmezy and Rutter ( 1983) 

assessed stress in black children from the urban ghettos who had been 

exposed to poverty and prejudice. Garmezy (1987) identified six familial 

risk factors which influenced a child's vulnerability to psychopathology. 

These risk factors include severe marital distress, low socioeconomic 

status, overcrowding or large family size, paternal criminality, maternal 

psychiatric disorders, and foster home placement of the children. 

Protective factors that emerged as important in preventing problems in 
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these children included the child's dispositional personality attributes such 

as temperament, family cohesion and warmth, and support figures in the 

environment and schools (Garmezy, 1987). 

In an 18 year longitudinal study of a large, multi-racial cohort of 

children, Werner and Smith (1982) evaluated the child's exposure to 

perinatal stress, poverty, family instability, and for some children, the 

parents' serious mental health problems. Protective factors were similar 

to the findings by Rutter and Garmezy. Protective factors included 

children's personality dispositions, supportive family milieu, and the 

presence of external support from peers, older friends, ministers, and 

teachers. Werner and Smith (1982) found that the probability of 

successful developmental outcomes were dependent upon children's 

constitutional mak~".'up and quality of the environment. Intelligence and 
• . . i 

ability to secure social support from the family as well as from others 

outside the home ~nvironment were· major influences on the child's long 

term adjustment. 

The Resilient Child. Murphy and Moriarty (1976) discussed 

protective factors in terms of the "resilient" child being affectively 

expressive and attitudinally responsive. Children who had good feelings 

about themselves, accurate insights into personal situations, and who were 

realistic about the :environment, flexible, and intuitive, original, and -

creative in their thinking were more resilient and more able to cope with 

their situation. According to Murphy and Moriarty (1976), "most children 

have a checkerboatd of strengths and weaknesses, or a cluster of 



32 

tendencies that interact in such a way as to produce a pattern of strength" 

(p. 201 ). Problems are seen when the interaction between the child and 

environment results in new limitations or difficulties, threats, obstacles, or 

increased difficulties in mastering anxieties (Murphy & Moriarty, 1976). 

Protective Factors· in the Child with Cancer 

Researchers have discussed factors that are associated with the child 

and family's adjustment to cancer. Studies to date have been primarily 

cross-sectional, descriptive, retrospective studies which have attempted to 

identify factors influencing long-term adjustment to cancer. Possible 

protective factors identified most frequently in the childhood cancer 

literature included family characteristics, family environment, and social 

support. 

Barbarin ( 1987) reviewed specific characteristics of the family 

environment that affected the child's adjustment to cancer. Factors which 

negatively affected· adjustment included the absence of personal, financial, 

or social resources. Single-adult households, families with other 

handicapping conditions or physical impairments, and the presence of 

cultural diversity within the family were associated with increased stress 
' ' 

in these families (Barbarin, 1987). Social support for the child and family 

was described as a having an important role in facilitating adjustment and 
I , 

can be conceptualized as a protective factor for children with cancer. 

Cancer survivors in a study by Chessler and Barbarin ( 1987) were 

compared to a contrnl group who had a chronic illness such as asthma, 
I 

cystic fibrosis, or diabetes mellitus. Individuals who were at less risk for 
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long-term psychosocial problems included children who had cancer in 

infancy or early childhood, experienced a short treatment program 

without a relapse, and had families who were supportive and 

communicated openly with each other. Of all treatment related issues for 

children with cancer, an unremitting, continuous, prolonged course of 

treatment was the most debilitating. There was no escape from the 

inevitable series of events during the course of treatment ( Chessler & 

Barbarin, 1987). 

Koocher and O'Malley (1981) described one of the first 

comprehensive, cross-sectional, retrospective studies in the literature on 

childhood cancer. 'This study used a battery of standardized psychological 

scales and indepth .:interviews with 115 survivors and their families. 

Twenty-three per cent of the survivors had moderate to severe adjustment 

problems identified in this study by self r~ports of anxiety, depression, 

and poor ~elf-esteem. Subjects at risk for the most severe adjustment 

problems had poor. socialization skills and were less effective in 

int~llectual functioning. The incidence of psychological problems was 

higher. than that reported in healthy children. 

The Koocher and O'Malley (I°981) study made an impo~tant 

contribution to the literature for several reasons: valid and reliable 

measurement tools were used; the child, parents, and siblings were 

included in the family assessment; and specific factors were identified that 

placed the child at risk for adjustment problems. Children who were 

older at the time of diagnosis, had poor socialization skills, had limited 
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social support, were froµi lower socioeconomic families, and whose 

families had closed communication skills were at the greatest risk for 

psychosocial maladjustment. Psychosocial maladjustment was related to 

how subjects accepted the diagnosis, whether there was -positive social 

support during treatment, and how effectively the children used denial 

, during treatment. Self-reports of anxiety, d~pression, and poor self

esteem were identified in this study as _indicators of poor adjustment 

(Koocher & O'Malley, 1981). 

The limited n~mber of studies evaluating the childhood cancer 

experience has proyided some insight into the protective factors which 

influence a child's stress during treatment for cancer. The relationship 

between protective factors and stress experienced by the child with cancer 

has not been explored in the literature. Research is needed to provide 

further understanding of how stress can be minimized in children 

undergoing treatment for cancer. 

Copin& Stratemes as a Protective Factor 

Coping strategies are conceptualized in this study as a protective 

factor which may alter the child's response to various childhood cancer 

stressors. A review of the literature revealed several studies that 

evaluated the coping process in children. The studies revealed 

similar findings and provide insight into how children cope with 

stressors in their liv,es. 

Coping Strategies Used by Healthy Children. In a longitudinal study 

that examined the coping process in healthy children, Murphy and 
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Moriarty (1976) found that coping in children was classified as coping 

oriented toward the self and coping oriented toward the environment. 

Coping was conceptualized as the use of strategies to deal with challenges 

encountered· in the environment. The coping process included both 

cognitive functions as well -as defense strategies (Murphy & Moriarty, 

1976). Defense mechanisms used by the children in this study provided 

support to cope with daily stressors. Lazarus and Folkman (1984) 

. defined defense mechanisms used by adults in a similar manner. Defense 

mechanisms refer 'to the control of feeling states, described as emotion

focused coping (Lazarus & Folkman 1984). Vipperman and Rager (1980) 

also. support the use of defense mechanisms as effective coping strategies 

for children. 

In a study by Band and Weisz, (1988) two types of coping were 

found in healthy schoql age children--primary control which reflected an 

ability to change t~e circumstance• and secondary control which allowed 

the child to· adjust to the circumstance. Children as young as six years of 

age were sufficiently aware of stress ·and coping in their own lives. The 

type of coping strat~gy used was ~sociated with the cognitive 

development of the child. Six to nine year-old children used more 

primary control strategies and less seco·ndary control strategies. The 

researchers attributed the increased use of secondary control in the 10-12 

year old children to, their ability to understand the ineffectiveness of 

primary control in v~rious situations (Band & Weisz, 1988). 
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Ryan (1989) evaluated stress-coping strategies in 103 healthy school 

age children between the ages of 8-12 years and found that 12 year-old 

children used more cognitive behaviors than younger. children. in the 

study. Children in Ryan's study listed numerous emotional behaviors 

such as crying, getting angry or mad, or having a tantrum as coping 

strategies used during stressful situations. These behaviors are similar to 

the defense mechanisms used by children described by Murphy and 

Moriarty (1976) and Band and Weisz (1988). Although children used 

different coping strategies, the perceived degree of coping effectiveness, 

as measured by the Schoolagers' Coping Strategies Scale, was not 

significantly different among the age groups. Children used new coping 

strategies as they grew older, but did not necessarily use all of them. In 

this study, children between the ages of 8-12 years had sufficient and 

reasonably effective coping strategies (Ryan, 1989). 

The majority of the research studies found in the literature examined 

how normal children cope with the stress of hospitalization (Caty, 

Ellerton, & Ritchie, 1984; Lamontagne, 1984; Savedra & Tesler, 1981). 

Caty et al. (1984) reviewed 39 case studies found in the literature 

regarding coping in hospitalized children. Similar coping strategies 

described by Band and Weisz (1988), Ryan (1989), and Murphy and 

Moriarty (1976) were found in these case studies. Young children (6-9 

years) used more emotional or defense behaviors as coping strategies 

while older school age children (10-12 years) used more cognitive 

behaviors. 



Coping Strategies Used by Children with Cancer. There is limited 

knowledge of the coping strategies used by children with cancer. 

Research to date .has focused on family adaptation to the 
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cancer experience or the use of interventions .to · enhance coping during 

intrusive procedures. In a study evaluating family coping with pediatric 

leukemia, marital/family relationships was significantly related to total 

family coping (Kupst et al., 1984 ). Families with fewer stressors tended 

to cope better than those who had more stressors. The child's age, 

previous course of illness, and current medical status were not correlated 

with family coping. Predominant family coping patterns included open 

communication, living in the present, provision of emotional support, and 

faith in God or religion (Kupst et al., 1984 ). 

Several studies evaluating coping in children with cancer have 

focused on the use of interventions to facilitate coping during acutely 

stressful events. Z~ltzer and LeBaron (1982) studied the effectiveness of 

a non-hypnotic approach that taught children self-control behaviors and 

distraction, and co~pared this approach with hypnosis for the relief of 

pain and anxiety. The researchers found that the two approaches 

relieved pain in children, but only the hypnosis group had a decrease in 

anxiety. Other rese.archers have found similar effects with the use of 

psychological treatment of pain 'and· anxiety irt children with cancer 

(Kellerman, Zelter, ·& Ellenberg, 1983; Kuttner, Bowman, & Teasdale, 

1988; Zeltzer, Jay, & Fisher, 1989). Although these studies have provided 

important information regarding coping with acute stressful events in 



children with cancer, they provide little understanding of chronic stress 

associated with childhood cancer. In addition, these studies have not 

addressed specific protective factors that may ameliorate the stress 

experienced during treatment for cancer. 
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In recent interviews by the investigator of this study with three 

children receiving treatment Jor cancer, coping strategies were discussed. 

The following examples reflect the numerous strategies used by the 

children to cope with cancer. One child stated, "When I am not going to 

school I write my ~riends ... and tell_ them I was losing my hair and I tell 

myself it will come· back. "I usually just like talking to somebody." "The 

best thing to do is sit there and play Nintendo, watch· TV ... do anything 

but look at that bag~" "I always pray to God that it never comes back." 

"Don't keep all of it inside ... talk to people ... takes a whole load off of 

you." "If you got a ·problem and you can't deal with it ... give it to 

somebody else," ancl "Try to understand that whatever happens is for a 

good reason." Sevetal individuals were discussed by the children as 

persons who had h~lped them through difficult situations. Two children 

named their mother and one child named the father as the most helpful 

person out of everyone they knew. All the children discussed their nurses 

as being very supportive. When asked what the nurses did that was so 

helpful, the following responses were elicited: "Just being there ... if you 

need anything they will get it for you," "Somebody to turn to," "They talk 

to me and all ... they talk to me about losing my hair," "They hold my 
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hand," and "They. are real nice ... they would get me and take me to the 

nurses station and we would play games." 

The limitations of research evaluati1;1g coping in children with cancer 

is evident. The majority of reliable and valid coping instruments are 

designed for use with adults, making the concept difficult to examine in 

children. The child's stage of development influences coping behaviors 

and is often affected by the diagnosis of cancer. Research to date, 

however, provides insight into the coping strategies used by school aged 

children in· gener~l. The literature revealed that the age of the child 

influences the number and types of coping strategies used. School age 

children used both cognitive behaviors and emotional ·or defensive 

behaviors as copi~g strategies. 

Increased understanding of the type and number of coping strategies 

used by children with cancer may provide insight into the types of coping 

strategies used by children with a chronic illness. For example, do 

younger children with cancer use defensive or emotional coping strategies 

effectively? Do older children continue to use more cognitive coping 
' . . . ' . 

strategies in the face of ~- chronic illness, or are · emotional or defensive 

coping strategies Nst as effective in decreasing stress caused by the 

cancer experience? Does the number of coping strategies used by the 

child with cancer influence the nature and severity of psychological and 

physiological stress? . Answers to these quest!ons may increase our 
i 

understanding of what coping strategies are effective in preventing the 

undesirable consequences that may result from childhoo~ cancer. 
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Response to Stressors 

The following section will discuss numerous stress research studies in 

order to provide an understanding of physiologic and psychologic 

indicators that form the basis for measuring the response to stressors in 

this study. Physiologic and psychologic stress research will be discussed 

separately. 

Physiolo&i,c Response to Stressors In Adults 

N euroendocrine changes in response to various stressors experienced 

by adults have· been studied for the past 25 years. These studies provide 

the impetus for studying neuroendocrine changes in children. 

Catecholamine As An Indicator of Stress. With adults, researchers 

have found increased catecholamine levels in response to emotional 
~ 

stressors such as puplic speaking and mental stress (Fibiger, Evans, & 
\ 

Singer, 1986; Freyschuss, Hjemdahl, Juhlin-Dannefelt, & Linde, 1988; 

Goldstein, Eisenhofer, Sax, Keiser, & Kopin, 1987; Kemmer et al., 1986; 

Lenders, Houben, Valderen, Willemsen, & Thien, 1988), physical 

stressors. such as oral surgery (Troullos, Hargreaves, Goldstein, Stull, & 

Dionne, 1989), in pathologic conditions such as trauma or sepsis (Frayn, 

1986), and in individuals displaying agressive behavaiors (Woodman, 

1979). Elevation of 'both urinary norepinephrine and cortisol have been 
, 

found in adult patients with a post-traumatic stress disorder (Mason, 

Giller, Kos~en, & Harkness, 1988). The elevation of catecholamines 

tends to be positively associated with the severity of the stimulus 

(Delahunt & Millsop, 1987). 
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Re~earchers evaluating individuals living within 5 miles of the 

damaged nuclear power plant at Three Mile Island found higher 

epinephrine and norepinephrine urine levels in these adults compared to 

a control group (Baum, Gatchel, & Schaeffer, 1983). Davidson, Fleming, 

and Braum ( 1987) reported similar findings in individuals who lived near 

the Three Mile Island plant when epinep~ine and norepinephrine urine 

levels were compared to a control group during waking hours and also 

while asleep. 

In the classic studies evaluating stress in crews performing prolonged 

flying missions, researchers found numerous physiological measurements 

of stress (urine epinephrine, sodium and potassium levels) significantly 

correlated with stre~sful work situations. Flight members showed 

increases in both· epinephrine and norepinephrine during flight, with 

recovery from prolonged flight requiring 4-5 days (Hale et al, 1972; Hale, 

Hartman, Harris, Miranda, & Williams, 1973). 

Researchers have found significant correlations. between urinary 

catecholamines and depression (Gold, Goodwin, & Chrousos, 1988). 

Acute anxiety is known to be associated with increased catecholamine 

levels, whereas studies of the relationship between chronic anxiety and 

catecholamine levels have not been conclusive (Frankenhaeuser, 1975; 

Mason, 1968). In an investigation of chronic anxiety, catecholamines and 

related enzymes ( monamine oxidase and catechol-o-methyltransferase ), 

researchers found. a significant inverse relationship between trait anxiety 

and enzymes associated with catecholamirie metabolism (Matthew, Ho, 



Karalik, Taylor, & Claghorn, 1980). Levi' (1965) noted marked rises in 

catecholamine excretion coinciding with periods of emotional turmoil. 

The researcher concluded that a positive correlation exists between the 

intensity of emotional arousal and urinary excretion of epinephrine. 
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There is evidence to suggest that catecholamines are more indicative 

of chronic stressful situations (Steptoe, 1987; Rose, 1980). 

Norepinephrine has been shown to remain elevated during attention

demanding situations requiring increased effort associated with a 

particular task (Frankenhaeuser, 1971; Mason, 1968) .. Epinephrine has 

been shown to be elevated during stressful situations characterized by 

novelty and. unpredictability (Hale, et al., 1973; Kemp & Hatmaker, 1989; 

Mason, 1968). 

A_ review of the research studies evaluating the physiologic stress 

response reveals the diversity of findings associated with the response. 

While physiological 'theories define the role of epinephrine, 

norepinephrine, and cortisol distinctly by the characteristics of the 

stressful encounter, that is attention-demanding versus novel situation, 

there is a great deal of overlap in the excretion of the hormones . 

. Numerous researchers found elevation of catecholamines in response to a 

variety of stressful encounters. Further work is necessary to build upon 

the knowledge base previously established by other stress researchers. 

There is limited research evaluating chronically stressful situations 

defined as stressful experiences lasting for an extended period of time. 

Limited findings from animal and human studies support adaptation to 
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chronic stress with reactivation of the .stress-response and to newly 

encountered stressors (Rose, 1980). Chronically stressful situations have 

demonstrated a disassociation between the adrenocortical and 

adrenomedullary system (Dellahunt & Mellsop, 1987). Further work is 

necessary to determine the relationship between exposure to chronic 

stressors and the physiologic response to these stressors. 

Cortisol As An Indicator of Stress. Cortisol changes have been 

correlated with mental stress, public speaking, mental arithmetic 

exercises, and test performance, (Fibiger et al., 1986; Jones, Copolov, & 

Outch, 1986; Wittersheim, Brandenberger, & Follenius, 1985) and short

term cycling and long distance running (Cook, Ng, Read, Harris, & Riad

Fahmy, 1987; O'Connor & Corrigan, 1987).' Researchers have shown 

increased cortisol levels in response to inflammation, trauma, cold, sepsis, 

and donation of blood (Locong & Roberge, 1985). Several studies have 

used salivary cortisol to evaluate the pituitary-adrenocortical system's 

response· to anxiety and depression (Foreman & Goodyer, 1988; Francis 

et al., 1987; Matthew et al., 1980; Price Close, & Kieldney, 1983; Saleem, 

1984). 

Rahe, Karson, Howard, Rubin, and Poland (1990) found that cortisol 

levels were increased in American hostages freed, from captivity in Iran. 

Cortisol levels were measured in captains and co-captains during 

transport flights and differences were found in cortisol levels during 

controlling and non-controlling the aircraft for the co-pilots but not for 

the captains (Kakimoto, Nakamura, Tarui, Nagasawa, & Yagura, 1988). 



Researchers felt that the constant responsibility of the captains may 

contribute to their less variable cortisol levels compared to the co

captains. 

44 

This section reveals the diverse use of physiologic stress indicators in 

the evaluation of stress. Researchers evaluating stress in adults have 

found the hormones produced by the hypothalamic adreno-medullary 

system and the pituitary adreno-corticoid system to be reliable measures 

of physiologic changes caused by stressors within the adult's environment. 

Previous research with adults has provided the background for 

understanding neuroendocrine changes in children experiencing stress. 

Physiolo&ic Response to Stressors in Children 

The most widely used physiologic indicators of stress in children are 

psychophysiologic measurements. that assess the function of a specific 

body system and biochemical measures that reflect activity of the 

endocrine system (B~um, Grunberg, & Singer, 1982) .. A review of the 
i 

stress studies in children reflect the diverse implications of the use of 

both types of physiologic stress measurements. Cardiovascul~r 

parameters, such as blood pressure and pulse, have been used as indices 

for stress measurement most frequently in children. These studies have 

established physiologic stress measurements as reliable indices in children 

and provide support for the reliable use of endocrine measurements as 

stress indicators. 

Cardiovascular Indicators of Stress. Common cardiovascular indices 

include heart rate, pulse, and blood pressure. Studies frequently assessed 
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stress induced· by a challenging situ·ation. Researchers have used various 

laboratory stimuli to produce the challenging situations, including 

television video games, memory games, timed vocabulary tests, oral 

reading sessions, serial subtraction, mirror image tracing, and isometric 

hand grip exercises (Brown & Tanner, 1988; Mccann & Matthews, 1988; 

Murphy, Alpert, Willey, & Somes, 1988). Cardiovascular responses to 

behavioral challenges have been shown in these studies to be stable 

variables in children. Gender and age have been shown to be important 

determinants of the degree of cardiovascular reactivity during stressful 

situations. Specifically, boys revealed higher blood pressure and heart 

rates than girls (Murphy et al., 1988). 

Catecholamine and Cortisol As Indicators of Stress. Biochemical 

measures of stress reflect the endocrine system's· response to specific 

stressors. Stressors in the school environment have been evaluated using 

biochemical measurements (Tennes & Kreye, 1985). Tennes and Kreye 

(1985) examined changes from baseline data in excreted corticosteroid 

and catecholamine levels in children on a test day compared to a non

test day. The researchers explored three independent measures of ~tress: 

a) self reports of test anxiety, b) levels of excreted free-cortisol in urine, 

and c) observations of student's classroom behavior. An increase in. 

cortisol levels was found in children on test days compared to non-test 

days. This finding, however, was not associated with the student's self 

report of anxiety. 
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Catecholamine responses were assessed in 38 children facing a 

naturally occurring stressful situation ( classroom presentation) compared 

to a non-stressful event (regular school day) (Elwood, Ferguson, & 

Thakar, 1986). Increased levels of catecholamine production were found 

representing an adaptive response to stress, as well as decreased levels of 

catecholamine production representing a less adaptive response to stress: 

Elwood et al. (1986) suggested that increases and decreases in 

catecholamine levels represent different responses to a stressful situation. 

Edwinson, Arnbjornsson, and Ekman (1988) evaluated the effect of a 

psychologic preparation program on catecholamine responses to surgery 

in children. There were no _significant differences in catecholamine 

secretion in children attending the program co~pared to the control 

group. 

Recently, neuroendocrine abnormalities have been observed in 

depressed children (Weller & Weller, 1988). Although these studies have 

not addressed the phenomena of stress specifically, insight can be gained 

from these studies. To date, most studies assessing depression have 

evaluated cortisol secretion. Burke et al. (1985) evaluated serum and 

salivary cortisol levels in depressed and non-depressed children and 

adolescents. This study found serum and salivary cortisol levels to be 

highly correlated, supporting salivary cortisol as a useful, non-invasive 

technique to study cortisol secretion patterns in children. Foreman and 

Goodyer (1988) assessed salivary cortisol hypersecretion in adolescents 

hospitalized for juvenile depression. Salivary cortisol hypersecretion was 



found in this study's sample of depressed adolescents compared to a 

control group. 
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A review of the studies in children that address the cardiovascular 

and endocrine system's responses to a variety of stressors reveal the 

diversity of responses elicited during stressful situations. Further work 

involving children is essential to gain knowledge of the endocrine system's 

unique responses to stress. For example, studies of stress in children with 

cancer may lead to further research evaluating the interaction between 

the child's immune system and the endocrine system's response to stress. 

The child's response to stress may impact the immune system, which may 

in tum affect the child's ability to fight cancer. 

Psycholomc Response to Stressors 

Evaluation of the literature revealed two major areas of 

concentration regarding psychologic indicators of stress. Life stress events 

and bereavement stU;dies frequently use psychologic indicators of stress as 

outcome measurements. Anxiety measurements, depression scales, and 

behavioral symptom checklists were most frequently used as indicators of 

psychologic stress in these studies. 

Life Events and Measurements of Stress. The nature and extent of 

life events has been investigated for more than two decades as 

psychologic stressors. Numerous studies have supported a positive 
ji' 

relationship between stressful life changes and the onset of health 

changes (Brand, Johnson, & Johnson, 1986; Compas, Howell, Phares, & 

Williams, & Ledoux, 1989; Holmes & Masuda, 1974; Marx, Garrity, & 
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Somes, 1977; Newcomb, Huba, & Bentler, 1981; Yarcheski & Mahon, 

1986.). In recent years, researchers have found that major life events and 

daily stressors are both associated with adaptiye functioning in individuals 

of all ages (Kanner, Coyne, Schaefer, & Lazarus, 1981; Lazarus & 

Folkman, 1984; Rowlison & Feiner, 1988; Wertlieb, Weigel, Springer, & 

Feldstein, 1987; Yarcheski & Mahon, 1986). 

Wertlieb et al. (1987) evaluated 158 children between the ages of 6-

9 years and found that undesirable life events, daily hassles, and the 

child's temperament accounted for 55% of the variance in the children's 

total behavioral symptom scores measured by the Child Behavior 

Checklist, a tool that measures symptom behavior frequency and severity 

over the past year. The analyses demonstrated strong evidence for 

important "main effects" of stress and temperament on .behavioral 

symptoms (Wertlieh et al., 1987). 

Rowlison and Feiner (1988) evaluated major life events, ·daily 

hassles, and adaptation in adolescents. The independent variables in this 

study were measured by the Life Events Checklist and the Daily Hassles 

Questionnaire. The , dependent variable, adaptation, ~as evaluated using 

the following parameters: depression measured by the Children's 

Depression Inventory, appraisal of the child's self-concept using the Self

Appraisal Inventory, anxiety evaluated by the Revised Children's Manifest 

Anxiety Scale, teacher's ratings of behavior, academic adjustment, and the 

perception of health evaluated by the Health Questionnaire. Researchers 
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found major life events and daily hassles had important degrees· of unique 

and shared variance with adaptive functioning. 

Yarcheski and Mahon (1986) examined the relationship ·between 

perceived stress and symptom patterns in 136 seventh and eighth grade 

children. The Modified Adolescent Life Change Events Questionnaire, 

Jalowiec Coping Scale, PRQ-A Social Support System, and the Symptom 

Pattern Scale were used in this study. A positive relationship was found 

between perceived _stress and symptom patterns. The positive 

relationship between perceived stress. and symptom patterns decreased 

when coping was controlled. 

Compas et al. (1989) examined the relationship between major life 

events, daily stressors and psychological symptoms in mothers, fathers, 

and their young adolescent children. Parental psychological and somatic 

symptoms were measured by a symptom checklist and adolescent 

symptoms were measured by a behavior problems checklist. Using the 

Lisrel computer program, the hypothesized model in which daily stressors 

mediate the relationship between major life events and psychological 

symptoms was supported for mothers, fathers, and their sons. 

Bereavement and Measurements of Stress. Anxiety and depression 

scales have been used to measure stress associated with bereavement. 

Researchers have evaluated the relationship between bereavement and 

stress in children as well as adults. The stress encountered from the loss 

of a loved one has been associated with an increase in physical illness in 

the bereaved persons ( Clayton; Halikas, & Maurice, 1972; Dopson, & 
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Harpter, 1983; Lundin, 1984; McClowry, Davies, May, Kulenkamp, & 

Martinson, 1987; Parkes, 1972 ). Stress caused by the death of a child 

has been shown to cause symptoms of clinical depression, psychosomatic 

illness, and pathologic grief reactions in numerous families (Kaplan, 

Grobstein, & Smith, 1976; Payne, Goff, & Paulson, 1980; Tietz, 

· McSherry, & Britt, 1977). Siblings who had lost a brother or sister have 

had significant emotional, behavioral, or academic adjustment difficulties 

as a result of the stress experienced from the loss (Payne et al., 1980). 

Conseguences of Childhood Cancer 

The child with cancer faces a long-term adjustment to a chronic 

illness. Psychosocial concerns do not cease once the treatment is 

discontinued. This section includes the studies found in the literature 

that specifically address the child's long-term adjustment to cancer. 

The findings of several cross-sectional studies have disagreed with 

the landmark study 'by Koocher and O'Malley (1981) which indicated that 

survivors of childhood cancer experience moderate to severe adjustment 

problems. Reasons for the conflicting results are numerous and are 

discussed in the next section titled "Inherent Weaknesses in the 

Childhood Cancer Literature." Holmes and Holmes (1975) surveyed 124 

adults who had survived childhood· cancer. The authors concluded from 

the responses on the questionnaires that the survivors had made an 

excellent adjustment and lived essentially normal lives. Another mailed 

questionnaire was used by Li and Stone (1976) with 142 survivors of 

childhood cancer. The authors, 
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based qn subjective findings ~rom the completed questionnair.es, 

concluded that the survivors of cancer were coping satisfactorily. 

In a study of 450 childhood cancer survivors who had completed 

treatment at least five years previously, survivors reported no excess risk 

for major depression during psychological interviews based on a modified 

version- of the Schedule of Affective Disorders Psychological Rating Scale 

(Teta et al., 19.86). However, it was noted that these individuals had 

difficulty attaining certain major socioeconomic goals. Another 

descriptive study of 40 long term survivors of Hodgkin's disease used 

semi-structured interviews consisting of 30 open-ended questions. 

Researchers described that participants had an overall good adjustment 

following treatment (Wasserman, Thompson, Willimas & Fairclough, 

1987). The frequency of psychiatric diagnoses (15%)° was no different 

than for the normal population. 

Another research team reported similar findings in a group of 42 

childhood cancer survivors between the ages of 11-25 years (mean 17.2 

years) (Chang, Nesbit, Youngren, & Robison, 1987). One-third of this 

group was found to have moderate to severe maladjustment evaluated by 

the Minnesota Multiphasic Personality Inventory, structured interviews, 

and the Personality Inventory for Children administered to the parents. 

While the degree of maladjustment was no greater than the general 

population, social, educational, and occupational adjustment warranted 

concern. Patients were found to be more dependent upon their families, 

attend school less regularly, .stay home longer after reaching chronological 



adulthood, and were ,ess successful in occupational pursuits. 

Interestingly, no control group was used in this study, making the 

comparison to other young adults unclear. 

Fritz, Williams, and Amylon (1988) assessed 52 survivors of 

childhood cancer and their families by questionnaires and interviews. 
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The authors reported that most of the survivors were functioning well and 

psychosocial problems were relatively rare. The variables of physical 

handicap, communication patterns, and availability of peer support during -

treatment were the most predictive of psychosocial outcome. 

A study involving school age children who were 5 years from the 

diagnosis of cancer ( ages 5-12) revealed no significant differences in self

perception (Spirito et al., 1990). These children were compared to a 

group of healthy children. This study used mother, teacher, and child 

ratings along with questionnaires to determine the impact of cancer on 

these children. 

Sawyer et al. (1986) reported on a group of children and adolescents 

with leukemia who were compared to a control and sibling group. The 

children and adolescents with leukemia were found to have significantly 

more emotional and behavioral problems and less social competence than 

the control and sibling groups. The lack of social competence was 

particularly related. to school activities. - In this study, parents, teachers, 

and the children were used to rate the child's behaviors. 

In a study by Lansky, List, and Ritter-Sterr (1986), 39 patients who 

were at least five years since diagnosis were interviewed regarding 
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psychological acljustment to cancer. Although 40% said they resumed a 

normal lifestyle within six months of diagnosis, approximately 15% 

required more than two years to adjust to their new situation .. Normal 

lifestyle activities wer~ defined as returning to ·school, continuing with 

future plans, pursuing career goals, participating in extracurricular 

activities, and resuming peer relcl:tionships (Lansky et al., 1986). The 

authors concluded that medical and psychological concerns may 

significantly influence the survivor's quality of life. 

Inherent Weaknesses in the Childhood Cancer Literature 

The studies on the consequences of childhood cancer were discussed 

briefly to provide insight into the inherent weaknesses found in these 

studies. A major flaw found in these studies involved the disagreement 

on the definition of maladjustment following childhood cancer. The_ 

disparity may be due in part to the fact that severe psychopathology is 

not clearly differentiated from psychological distress. The child with 

cancer may be at no greater risk for severe pathology than children in the 

population as a whole, but may be at greater risk for intermittent 

psychological distress which disrupts the child's life. 

These two outcomes, psychological distress and psychopathology, are very 

different and require different measurement tools. 

A second inherent weakness is the infrequent use of definitive 

descriptions of the variables in the studies. A serious flaw in a majority 

of the studies indicated that psychosocial adjustment was not conceptually 

defined. For· example, two of the classic studies frequently quoted in the 
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literature used telephone interviews and mailed questionnaires to assess 

psychological adjustment following childhood cancer (Holmes & Holmes, 

1975; Li & Stone, 1976). In the study by Li and Stone (1976), survivors 

of childhood cancer had been disease free for at least 60 months after 

diagnosis and were over 18 years of age. Participants completed a 

written questionnaire that evaluated adjustment by marital status, 

enrollment in school, and· employment. Significant methodological 

limitations are revealed in several studies because of the use of non

standardized measurement tools (Mulhern, Wasserman, Friedman & 

Fairclough, 1989). Numerous studies used parental interviews to evaluate 

the child's personal adjustment to cancer which is a serious limitation 

because the child's perspective is not considered. 

Another limitation to the generalizability of these studies is the use 

of childhood cancer survivors as subjects. This makes it difficult to 

generalize to the population of children with cancer that includes children 

presently receiving treatment for cancer as well as children with cancer 

who may die. The lack of a control group in the majority of the studies 

makes results difficult to interpret.· There is limited research available on 

the children presently undergoing· treatment for cancer as well as children 

who do not survive the disease. Is it not important that we understand 

how cancer has impacted these children's lives as well? 

The ground breaking study by Koocher and O'Malley (1981) of the 

consequences facing pediatric cancer survivors has major limitations 

regarding its applicability to the present day childhood cancer population. 
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Many of these survivors completed treatment as long ago as 1947 (Fritz 

et al., 1988). These individuals faced uniquely different situations than 

childhood cancer patients who are presently being treated for cancer. 

_Summaey 

The review of the literature has presented pertinent research studies 

evaluating the concepts presented in the model. Childhood cancer 

stressors, p_~otective factors,. response. to stressors, and consequences have 

been shown to be are important variables to consider when evaluating the 

childhood cancer treatment experience. Chapter IV will present the 

methodologic considerations for the study. 



CHAPTER IV 

Methodology 

The methodology for the study is discussed in the following chapter. The 

study design, hypotheses, sample population, setting, procedure, and 

instruments are presented. 

Study Desip 

A descriptive, correlational design was used to investigate chronic cancer 

stressors and protective factors that may influence a child's physiologic and 

psychologic response to stressors experienced during treatment for cancer. 

The six independent variables included in this study consisted of two stressors 

and four protective factors. Acute childhood cancer stressors were evaluated 

by measuring the l~vel of stress experienced during two clinic visits of 44 

children receiving treatment for cancer. Chronic childhood cancer stressors 

were evaluated by an inventory designed to assess the child's perception of 

the number and intensity of stressors encountered throughout treatment for 

cancer. The four protective factors evaluated in the study were self

perception, social support, family environment, and coping strategies. The 

two dependent variables investigated in the study were the physiologic and 

the psychologic response to stressors experienced by the child with cancer. 

Measures of the dependent variables were epinephrine, norepinephrine, and 

cortisol levels, and the level of state and trait anxiety experienced during two 

clinic visits. 
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Hypotheses 

1. Responses to stressors are related to protective factors, 

chronic cancer stressors, and type of clinic visit experienced 

by the child i with cancer. 

2. Spe~ifically, physiologic respons_es to stressors are a function 

of protective factors, chronic cancer stressors, and type of 

clinic visit experienced by the child with cancer. 

3. Specifically, ,psychologic r~sponses to stressors are a 

function of prot~ctive factors, chronic cancer stressors, and 

type ·of clinic visit experienced by the child with cancer. 

4. Children who are undergoing chemotherapy in the clinic 

will have a greater response to stressors than when in the 

clinic for routine follow-up. 

Population and Settin& 
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Children in the study were 1) between 6 1/2 and 13 1/2 years of age, 2) 

at least 2 months from the initial diagnosis of childhood cancer, 3) receiving 

outpatient che~otherapy .treatment that has a greater than 50% chance of 

causing nausea and vomiting, and 4). being treated with a chemotherapy 

regimen that lasts at least one year. To control for factors that may confound 

a physiologic response to stress measurements, children were normotensive, 

able to ambulate without problems, and taking no medications that may 

affect catecholamine and cortisol levels. Recent stressful life events that may 

influence physiologic stress measurements were assessed by a question on the 

demographic data sheet that asked the parent if the child -had experienced 
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any recent stressful eyents. These factors were determined at the time 

informed consent was signed. Children participating in the study were 

recruited from a major comprehensive cancer center in the Southeastern 

United States. Interest in participating in the study was elicited from the 

parent and child during a regular clinic visit. Once interest was elicited and 

eligibility was determined, the investigator discussed the ~tudy with the child 

and a parent. Informed assent from the child and informed consent from a 

parent was obtained. , 

Study Procedure 

Children participating in the study completed the Harter Self-Perception 

Profile, for Children, Harter Social Support Scale for Children, Spielberger 

State-Trait Anxiety Scale for Children, Schoolagers' Coping Strategies 

Inventory, and the A~out My Illness Inventory. Children also provided a 

urine sample at two s~parate clinic visits. A parent completed a demographic 

data sheet and the F~mily Environment Scale. 

The child's age, gender, race, date of diagnosis, type of cancer, treatment 

protocol, and scheduled chemotherapy for the clinic visits were obtained from 

a parent on a demogr~phic data sheet. The presence of a relapse,, number of 

months since the relapse, and serum creatinine level were obtained from the 

child's clinic chart. Parents' occupation and level of formal education were 

recorded on the dem~graphic data sheet and were used to compute the 

Hollingshead SES Index. The parent with the highest level of education and 

occupation was used to compute the SES for data analysis (See Appendix A 

for the demographic data sheet). 
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Data were obtained during two clinic visits occurring from one to four 

weeks apart (See F1gure 3 for the operationalization of the concepts and 

Figure 4 for the study schema). At measurement time one, the child 

completed the Harter Self-Perception Profile for Children (HSPPC), Harter 

Social Support Scale for Children (HSSSC), and the Spielberger State-Trait 

Anxiety Scale for ~hildren (~TAIC). Toe· scales were administered in a clinic 

conference room to provide privacy for the child and were · completed before 

any chemotherapy .treatment was administered. The scales took 

approximately 30 minutes to complete. The sample questions on the HSPPC 

and the HSSSC were used to assess reading ability of the child (See 
' ' . 

Appendix B for the H~PPC and Appendix C for the HSSSC). 

All children betwe~n 6 1/2 years and 7 11/12 years of age had the 

que~tionnaires read to· them by the investigator. The effect of investigator 

involvement was evalu.ated by comparing the internal consistency reliabilities 

obtained for the younger age group (6 1/2 to 7 /11/12 years) t9 the older 

group of children (8 to 13 .1/2 years). There were no differences in the 

internal consistency reliabilities for sums of items within the subscales for 

children 6 1/2 years o~ age to 7 11/12 years of age compared to children 

between 8 years of age and 13 1/2 years of age. When the child between 8 

and 13 1/2 years of age had difficulty reading the sample questions, all the 

scales were read to the child by the investigator. When the child between 8 

and 13 1/2 years of age had no problems completing the sample questions, 

the child had the option of completing the scales on his/her own or having 

the investigator read the scales. A parent was asked to complete the Family 
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Environment Scale (FES) and the demographic data sheet at the first clinic 

visit. The scales took the parent approximately 20 minutes to complete and 

were administered in the clinic conference room. The type of clinic visit was 

recorded on the data collection sheet designed by the investigator ( see 

Appendix A). The clinic visits were divided as no chemotherapy, IM 

chemotherapy, IV chemotherapy, .and procedures and IM or IV 

chemotherapy. 

A urine specimen was obtained at the end of the clinic visit between the 

hours of 10 am - 1 pm. Collecting the urine specimen at the end of the visit 

allowed for the evaluation of norepinephrine, epinephrine, and cortisol levels 

excreted throughout the clinic stay. Children were given fruit juice to 

encourage voiding. All children were able to provide a urine specimen at 

both clinic visits. 

At measurement time two, the child completed the Schoolagers' Coping 

Strategies Inventory (SCSI), About My Illness Inventory (AMII), and the 

STAIC. The scales to?k approximately 20 minutes to complete and were 

administered in the clinic conference· room. The urine specimen was 

collected at the end of the clinic visit to examine norepinephrine, 

epinephrine, and cortisol levels during the time the child was in the clinic. 

· The type of clinic visit was recorded on the data collection sheet. Children 

were given $15.00 for participation in the study after the two measurements 

times were completed. 
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Instmments 

Harter Self-Perception Profile for Children (HSPPC). The HSPPC was 

used to evaluate the child's self-perception as a protective factor against 

stress in the study. This scale is a four point index of the child's feelings of 

competence. and self-worth. The HSPPC is a 36 item scale consisting of six 

subscales with six itenis each: scholastic competence, social acceptance, 

athletic competence, physical appearance, behavioral conduct, and global self

worth. A structured alternative format with four choices is used in which the 

child is asked to decide which statement sounds the most like him or her. 

Once the child choose~ the statement that describes the kind of person he or 

she is most like, the child is asked to determine whether it is "really true" or 

"sort of true" for them. Each itein on the HSPPC is rated from 1-4, with one 

representing the least ~dequate self-judgment and four representing the most 

adequate self-judgment (Harter, 1985a). Items for each subscale are 

averaged resulting in a total of six subscale means that define a child's self

perception profile. · Subscale scores range from a low score of six to a high 

score of 24, with the higher score indicating a more self-competent child. 

The scale takes approximately 15 minutes to complete. 

The scale has been 'widely used in studies evaluating children's self

perception. Internal consistency reliability has been assessed using Cronbach's 

alpha coefficient. Coe(ficients for sums of items on the subscales ranged 

from .80-.85 for scholastic competence, .75-.80 for social acceptance, .80-.86 

for athletic competence, .76-.80 for physical appearance, .71-.72 for behavioral 
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conduct, and .78-.84 for global self-worth in 4 groups of children between the 

ages of 8-13 years (N = 1543) (Harter, 1985a). 

·'Test-retest data Was assessed with ·208 Colorado students who were 

retested after 3 months and with 810 New York· students who were retested 

after 9 months. Subscale correlations ranged from .70-.87 and .69-.80 

respectively, indicating adequate stability (Harter, 1985a). The reliability of 

the HSPPC was evaluated for this study sample of children with cancer using 
l 

Cronbach's alpha coefficient. The coefficient alphas for sums of items for 

each subscale for the ·present sample were scholastic competence .59, social 

acceptance .52, athlet~c competence .66, physical appearance .69, behavioral 

conduct .64, and global self-worth .60. No appreciable differences were found 

in the internal consistency reliabilities of the subscales of children from 6 1/2 

to 7 11/12 years of age (N = 12) compared to children 8 to 13 1/2 years of 

age (N =32) enrolled in the study. 

Construct validity has been assessed by comparing the HSPPC to other 

scales including the Coopersmith Self-Esteem Inventory, Roster and Rating 

Scale, and the Iowa Test of Basic Skills (Harter, 1985a). Correlations among 

the various scales in these studies were appreciable and in the predicted 

directions. 

Harter Social Support Scale for Children (HSSSC). The HSSSC was used 

to evaluate the perception of social support as a protective factor against 

- stress in the. study. The HSSSC is designed to evaluate the perceived support 

and regard _that significant others manifest toward the child. Social support 
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underlying the scale (Harter, 1985b). 
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The HSSSC consists e'of four subscales: parents, teachers, classmates, and 

close friends. Each subscale contains six items, comprising a total of 24 items 

on the instrument. A structured alternative format with four choices is used 

in which the child is asked to decide which statement sounds the most like 

him or her. Once the child chooses the statement that describes the kind of 

person he or she is most like, the child is asked to determine whether it is 

"really true" or "sort of true" for them. Each item on the HSSSC are rated 

from 1-4, with four representing the highest level of social support and one 

representing the lowest level of social support (Harter,· 1985b ). Individual 

subscale items are summed to yield a total subscale score. Subscale scores 

range from a low or six to a high of 24, with the higher score indicating 

perception of increased social support. 

Reliability of the scales was assessed by administering the HSSSC to 1,137 

subjects from two elementary school samples, grades 3-6, and two middle 

s·chool samples, grades 6-8. The children were from lower-middle to upper

middle class backgrounds and 90% of the subjects were Caucasian. Internal 

consistency reliabilities obtained for sums of items on the subscales were: 

parent .80, classmate ?6, teacher .81, and friend .73 (Harter, 1985b); 

Reliability estimates for the HSSSC subscales with this study population of 

children with cancer were assessed using Cronbach's alpha coefficient. The 

internal consistency reliabilities obtained for sums of items on the subscales 

were parent .81, teacher .54, classmate .48, and friends .81. No appreciable 
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differences were found in the internal consistency reliabilities of the subscales 

in the children _6 1/2 ~o 7 11/12 years of age (N = 12) and the children 8 to 

13 1/2 years-of age (N=32) participating in the study. Due to the low 

reliability of the class~ate subscale of the HSSSC, this· subscale was 

eliminated during data analysis. 

Construct validity of the HSSSC has been assessed by comparing the 

Social Acceptance Su}?scale of the HSPPC with the Classmate Subscale of the 

HSSSC. As predicted~ positive correlations between the tests were obtained 

with both an elementary (r=.62) and middle school (r=.69) samples 

(Harter, 1985b ). 

Family Environment Scale (FES). The FES was·used to evaluate the 

family environment as: a protective factor against stress in the study. . The 

Family Environment Scale is a 90-item True-False instrument consisting of 10 

subscales that assess f~mily relationships: cohesion, expressiveness, and 

conflict subscales; personal growth: independence and achievement 

orientation, intellectual-cultural orientation, active-recreational orientation, 

moral-religious emphasis subscales; and the system maintenance domains: 

organization and control subscales (Moos, 1974 ). Subscale scores are 

obtained by using a template, with a possible score range of 0-9. The higher 

the score is, the more positive the family environment. The conflict and 

control subscales of the FES are negatively scored, the higher the score, the 

more conflict and more control is experienced in the family. Using the 

SMOG formula to determine reading level, the FES is at the 7th grade 

reading level (McLaughlin, 1969). 
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Internal consistency reliability was assessed from a sample of 4 7 members 

of 9 families in which. one or more members were receiving treatment or 

rehabilitation at a psychiatric-oriented family clinic. Reliability estimates for 

the subscales ranged from independence .61, achievement orientation .64,_ 

activity-recreational .67, control .67, expressiveness .69, organization .76, 

cohesion .78, intellectual-cultural .78, conflict .56, and moral-religious 

emphasis .78 (Moos, 1974). Additional samples included families of alcoholic 

abusers (N = 220), various psychiatric patients (N = 77), and those with 

adolescents in a crises situation (N = 161). Test-retest reliabilities were 
: 

computed for the 10 subscales at three separate intervals over a 12 month 

period. Reliability coefficien~s for six of ·the ~ubscales ranged between .76 

and .89 and the remaining four ranged from .53~.69 (Caldwell, 1985) . 

. The reliability of the FES subscales with this study population of p~rents 

of children with cancer was established using the Kuder Richardson 20 test. 

The internal consistency reliabilities for sums of. items for subscales were: 

independence .39, achievement ·orientation .42, activity~recreational .69, 

control .51, expressiveness .63, organization .55, cohesion .63, intellectual

cultural .69, and moral-religious emphasis .44. The FES independence, 

achievement orientation, and moral-religious emphasis subscales were not 

used in the data analysis because of low internal consistency reliabilities. 

(See Appendix D for the FES). 

Since the development of the FES, normative data has been collected for 

1,125 normal families and 500 distresse~ families ( Caldwell, 1985). The FES 

has been used in more than 100 research studies. Moos and Moos (1981) 
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reported numerous studies which suggest strong construct validity of the FES. 

The FES has been used to study distinctively different families such as two 

parent versus. one .parent families, multi-generational families, Black versus 

Mexican families, and families with an alcoholic member ( Caldwell, 1985). 

Schoolagers' Coping Strategies Inventory (SCSI). The SCSI was used to 

evaluate coping strategies as a protective factor against stress in the study. 

The SCSI is a 52 item self-report instrument designed to measure the type, 

frequency, and effectiveness of children's stress-coping strategies. Children 

respond to questions regarding the frequency and helpfulness of the coping 

strategies listed on the 4 point Likert scale that ranges from "never" (0), to 

"helps a lot" (3). Frequency scores range from 0-78 and are the sum of the 

children's responses in the "How often do you do this?" column. 

Effectiveness scores range from 0-78 and are the sum of the children~s 

responses in the "How much does it help?" column. The total number of 

different strategies used by the child is obtained by subtracting. the number of 

times "zero" is placed in that column from 26, the total number of strategies 

listed. The number of coping strategies, frequency and helpfulness scores 

were used in data analysis. The total coping score was also used. The total 

coping score encompasses the number and effectiveness of the coping 

strategies and reflects the concept of "coping strategies." The total coping . 

score ranges from 1-156, with higher s~ores indicating that coping strategies 

are used more frequently and more effectively. (See Appendix E for the 

SCSI). 
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The SCSI was developed during three phases of study. In Phase I, group 

discussions were held with 103 children between the ages of 8 to 12 years. 

Children discuss~d coping strategies used before, during and after stressors, 

and described whether or not the strategies helped them feel better. In -

Phase II, a 30 item instrument was developed from the discussions. Content 

validity was established by three experts in the field of child development. 

The SCSI was administered to 107 healthy children between the ages of 8 to 

12 years. The internal consistency of the instrument was .85 using the 

population of 107 children (Ryan, 1990). Eight highly intercorrelated items 

were replaced by thre~ reworded items. From Phase II, a 25 item instrument 

emerged. 

During Phase III, the SCSI was administered to 250 children between the 

_ ages of 8 to 12 years. · Sixty-eight per cent of the ·children were white with a 

wide range of socio-economic ·backgrounds (Ryan, 1990). Ryan;, however, in 

her discussion of the ~CSI, noted the lack of racial diversity as a limitation of 

the inventory. Homo~eneity of the items was measured by ~he internal 

consistency of the ine~urements obtained from the SCSI. Cronbach's alpha 

was .76 for the Frequ~ncy Scale, .77 for the Effectiveness Scale, and .79 for 

the Total SCSI. Twenty item-total correlations were above .35 and four were 

above .20. Test-retest reliabilities were Frequency Scale 

(r = 0.73), Effectiven~ss-Scale (r = .82), and SCSI Total (r = .81). 

Internal consistency reliability of the SCSI was assessed for this study 

population of children with cancer using Cronbach's alpha coefficient. The 

internal consistency reliabilities for sums of items obtained on the scale with 
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the study sample revealed an alpha of .72 for the Frequency scale, .75 for the 

Effectiveness Scale, and .84 for the Total SCSI score. SCSI construct validity 

was evaluated by measuring the differences in coping strategies between two 

groups of children with different characteristics. Seventy children with stress

related problems such: as behavior problems, academic problems, recurrent 

pain, or frequent headaches were compared to a group of 41 asymptomatic 

children .. The asymptomatic group was expected to have. higher mean SCSI 

scores than the children who were identified as having stress 

related problems·~ Sigp.ificant differences were found as predicted 

between the groups for frequency of coping strategies identified (p = 0.006), 

effectiveness of coping strategies (p=0.048), and total SCSI scores (p=0.01) 

(Ryan, 1989). 

Hollin~shead Social Assessment Index (HSAI). The HSAI was used to 

assess the family's social position. The HSAI uses the head of the 

household's formal occupation and formal education as measures to 

determine the social position of the family. Both parents' occupation and 

level of formal education were obtained from the demographic data sheet. 

The parent with the highest occupation and level of formal education was 

used to obtain the HSAI score. The HSAI is a two factor index of social 

position (Hollingshead & Redlich, 1958). · The precise occupational role of 

the head of the household and the amount of formal schooling was used to 

determine social position. The factors of occupation and education are 

combined by weighing individual scores from the scale. The scale value for 

occupation is multiplied by the factor weight for occupation (7) and the scale 



71 

value for education is multiplied by the factor weight for education ( 4 ). The 

range of scores is from a low of 11 to a high of 77 (Hollingshead & Redlich, 

1958). The social class position is divided into five separate classes based on 

the computed scores with a lower numerical score indicating a higher social 

position. The overall score obtained from the index was used in the data 

analysis. 

Spielberger State /Trait Anxiety Inventory for Children (ST AIC). 

The ST AIC was used to assess the level of psychological stress 

experienced by the child with cancer at two separate times in the study. The 

ST AIC is a three point ordinal scale with 40 items, 20 Anxiety-Trait items 

and 20 Anxiety-State items. The state anxiety scale provides information 

about the child's immediate state of anxiety (Spielberger, 1973). The trait 

anxiety scale reflects the child's overall tendency to-be anxious. Scores on 

both subscales range from a minimum anxiety score of 20 to a maximum 

anxiety score of 60. The total scores on the state and trait subscales were 

used for data analysis. 

The internal consistency reliability for the STAIC is .82-.87, obtained from 

a sample of 246 elementary school children between the ages of 8-13 years. 

Fifty-five to 60% of the children were white children and 35-40% were black 

children. Internal consistency reJiabilities for sums of items was assessed for 

the STAIC for this study sample of children with cancer using Cronbach's 

alpha coefficient. The internal consistency of the state inventory was .85 for 

measurement time one and .91 for measurement time two. The internal 
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consistency of the_ trait inventory was .83 for measurement time one and .84 

for measurement time two. '(See Appendix F for the STAIC). 

The construct validity was assessed by Spielberger (1973) who correlated 

the STAIC with other anxiety scales. The anxiety A-trait scales correlated in 

·the predicted direction with the General Anxiety Scale for Children (r=.63) 

and the Children's M~nifest Anxiety Scale (r = .75) (Spielberger, 1973). 

Children who demonstrated increased trait anxiety scores had higher scores 

on the General Anxiety Scale and on the Children's Manifest Anxiety Scale. 

The scale has been used with numerous groups of children and has been 

translated, into Spanish. The self-report takes approximately 10 minutes for 

the child to complete. 

About My Illness Inventory (AMII). The AMII was used in the study to 

evaluate the number and intensity of cancer stressors the child is experiencing 

during treatment for cancer. A review of the literature revealed that cancer 

stressors can result from the diagnosis of cancer itself, the changes cancer 

creates in the family, the disruption cancer causes the child's social 

environment, or the adverse side effects caused by cancer treatment. 

An existing scale was found that has been used to evaluate a child's 

perception of his/her mother's cancer. The "About My Mother's Illness 

Inventory" was adapted, by rewording the items, after obtaining approval from 

the author, for use in this study. The scale is a 50 item, 5-point Likert scale 

that asks the child to indicate his/her thoughts and feelings about having 

cancer. The scale ranges from 1-5, with 1 indicating that the child never 

thinks about the stressor, and 5 indicating that the child thinks about the 
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stressor all of the time. Scores on the AMII range from a low of 50 to a hi~ 

of 250, with the higher the score indicating increased chronic childhood 

cancer stressors. The .number of childhood cancer stressors is obtained by 

counting the number 6f times an answer of 1, meaning never, was given. The 

total number of questions answered with a "never" are subtracted from 50, 

providing a total stressor number score for the AMII. 

The scale was pilot-tested with a group of pediatric oncology nurses and 

patients to obtain content validity, internal consistency, reliability, and test

retest reliability for use with children who have cancer. The content validity 
. : ., 

of the scale was evaluated by a panel of four expert pediatric oncology 

nurse~. The Content Validity Index (CVI) was used to rate each item on the 

scale as to its relevance as a measure of a childhood cancer stressor (Lynn, 

1986). The content experts rated each item on a 4-point ordinal rating scale, 

from "irrelevantll(l) to "extremely relevant" (4). All four content experts 

rated each item· as either 3-4 yielding a CVI of 100%. The internal 

consistency reliability of the AMII was initially evaluated with 31 children 

receiving treatment for cancer.· Cronbach's alpha for this sample of 31 

children was .97, indicating high levels of internal consistency reliability for 

the new scale. Test-retest of the AMII was completed with 21 of the children 

and revealed a Cronbach's alph3: coefficient of .87, indicating a high level of 

stability over a seven to ten day period. Reliability of the AMII was obtained 

for the present study population and revealed a Cronbach's alpha coefficient 

of .95. A copy of the AMII is found in Appendix G. 
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Initial construct validity of the scale was conducted using a visual analogue 

scale to determine the level of anxiety the child was experiencing about 

having cancer at two separate clinic visits. The child completed the VAS by 

coloring how much· anxiety the he/she was experiencing with having cancer at 

the time of the clinic, visit. The correlation coefficient for the relationship 
' 

between the AMII and the VAS at the time of the first clinic visit was .4142 

(p = .031 ). The correlation coefficient for the relationship between the AMII 

and the VAS for the ~econd visit was .4467 (p=.021). 

Physioloiic Stress :Measurements. · Utine norepinephrine, epinephrine, 

and cortisol levels were used in this study as the indices for physiologically 

measuring the child's response to stressors experienced during treatment for 

cancer. Epinephrine is secreted during the traditional "fight or flight" 

responses to stress, while norepinephrine is most often detected when the 

sympathetic nervous system is reacting to extreme stress (Steptoe, 1987). 

Cortisol rises in response to stress and seems to be the most useful hormone 

to monitor graded responses to a variety of acute stressors. 

Normal urine values for norepinephrine, epinephrine, and cortisol were 

obtained from the reference laboratory performing the urine analyses. Total 

free cortisol in the urine of normal children between the ages of 4 months to 

10 years ranges from 2 - 27 ug/dl and 2 - 55 ug/dl for individuals from 11 to 

20 years of age (See ~ppendix H). Normal norepinephrine levels range from 

19 - 71 ug/ml and normal epinephrine levels range .from 1.3 - 10.5 ug/ml for 

children from 6 to 15 years of age. Normal epinephrine and norepinephrine 
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values are not well established for children and are usually based on 24 hour 

urine samples. 

A pilot study prior to this dissertation study was implemented with 12 

children who did not have cancer to evaluate physiologic stress measurements 

in children from 6 to ,12 years of age. Urine samples were obtained between 

10 am and 12 noon and revealed a mean epinephrine level of 7.99 ug/ml 

(SD= 5.56). The mean epinephrine level found in the pilot study is lower 

than the mean found in the present study for the 44 children with cancer. At 

the first clinic visit the mean epinephrine was 11.71 ug/ml and at the second 

clinic visit the mean level was 12.10 ug/ml). 

Specimens were c6llected during two clinic visits, one to four weeks apart. 

Urine specimens were frozen at -70°c in order to run all study samples in a 

batch analysis at the completion of the study. Numerous environmental, 

emotional, and endogenous stimuli affect catecholamine/ cortisol levels. 

Diurnal variations, posture, hypertension, and medications have been found 

to interfere with physiologic levels of stress (Carierri et al., 1990). 

Methylxanthine containing products, coffee, tea, or coke, as well as smoking 

should be avoided for at least 3 hours prior to the measurement (Lenders, 

Houben, Valderen, Willemsen, & Thien, 1988). In order to minimize diurnal 

variations, all samples were ~ollected between 10 ,am and 1 pm. Children 

were instructed not to drink· tea, coffee, or coke, and refrain from cigarette 

smoking the morning the urine sample was obtained. Medications the child 

was taking were recorded on the demographic data sheet. Children on any of 

the medications found on the list in Appendix I were, excluded from the . 
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study. Any recent major life events that were stressful to the child during the 

past two weeks were :noted on the demographic data sheet (ie. loss of a loved 

one, difficulty in scho.ol, fight with a sibling). 

N orepinephrine ~d epinephrine levels were measured by High 

Performance Liquid Chromatography (HPLC) by Roche Laboratories in 

Atlanta, Georgia. C~rtisol levels were measured by radioimmunoassay by the 

clinical pathology Laboratory at Emory University Hospital in Atlanta, 

Georgia. Standardized laboratory techniques were used and are found in 

Appendix J. Intra-assay and inter-assay reliabilities were obtained, revealing 

98% reliability of the instruments. Evaluation of the recovery rates for the 

specimens demonstrated greater than 95 % recovery rates consistently being 

obtained from the analysis. 

Excretion of catecholamine and cortisol are dependent upon renal 

function, thus, serum creatinine was used as a measure of renal function. A 

serum creatinine level drawn within: the past two months was obtained from 

the child's chart to prpvide an index of urinary output as a guideline for 

interpretation of the study results. Serum creatinine levels in the sample 

ranged from .04 to 1.2 ug/ml.· The normal serum creatinine for children 

ranges from .04 to 1.2 ug/ml. 

Summacy 

The methodology of this study was discussed in Chapter IV. The purpose 

of the study was to examine the relationships among childhood cancer 

stressors, protective factors, and response to stressors in children receiving 

treatment for cancer. The operationalized concepts have been presented. 



Protective factors an childhood cancer stressors are defined as the 

independent variables in the study. The physiologic and psychologic 

response to stressors are the dependent variables in the study. 
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CHAPTERV 

Data Analysis 

.;,, The following chapter presents the results of the research· study. First, 

the sample characteristics are outlined, intercorrelations among the study's 

independent and dependent variables are discussed, and the analysis and 

testing of the four hypotheses are presented. Demographic and disease 

related characteristics. of the study sample are discussed in the post-hoc 

analysis. 

Sample Characteristics 

Forty-eight children with cancer who were receiving chemotherapy at a 

comprehensive pediatric cancer center were identified over a six month 

period of time as beirig eligible for participation in the study. Two families 

refused to participate, and two children withdrew from the study after the 

first measurement period. The remaining 44 children completed the study. 

The demographic characteristics of the sample are found in Table 1. 

Children were between 6 1/2 years and 13 1/2 years of age, with a mean age 

of 8.8 years. Twenty-three of the children were males·and 21 were females. 

There were 32 Caucasian children and 12 African-American children 

completing the study. The diagnosis of leukemia accounted for 29 of the 

subject's diagnoses, and the remaining 15 had been diagnosed with a solid 

tumor. An equal distrjbution of race was note.d between the leukemia and 

tumor gr9ups. The mean time since diagnosis for the sample was 24 months, 
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with a range from 2 to 72 months. Fifteen of the subjects had experienced a 

relapse of the disease, while 29 were in continued remission without a 

relapse. For the children who had experienced a relapse of the disease, the 

mean time since the date of the relapse was eight months. 

The reasons for the clinic visits were divided into categories as follows: 

a) no chemotherapy, b) intramuscular chemotherapy, c) intravenous 

chemotherapy, and d) procedures with intravenous or intramuscular 

chemotherapy. The procedures included a lumbar puncture and/ or bone 

marrow aspiration. All children experienced a finger stick at the beginning of 

both clinic visits. 

Evaluation of the Dependent Variables 

Evaluation of the physiologic measurements was necessary to determine 

the adequacy of the urine specimens and the influence of age, gender, and 

race on the measures. Evaluation of the psychologic measurements was 

performed to determine the relationship between state and trait anxiety levels 

during both clinic visits and the influence of age, gender, and race. on the 

measures. 

Physiolo&i,c Measurements 

Urine specimens were first examined for their interactions with the 

chemotherapeutic agents received by "the study sample. The 

chemotherapeutic drugs were evaluated for interference with secretion of 

cortisol. Each chemotherapeutic drug was analyzed separately by being 

included in a urine control sample with a known lev~l of cortisol obtained by 

previous examination using radioimmunoassay. None of th~ 
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Table 1. 

Demographic Characteristics of the Study Sample 
N % 

Gender Male 23 52% 

Female 21 48% 

Diagnosis Leukemia 29 66% 
1------------1-----------------1 
Solid Tumor 15 34% 

Months since diagnosis - mean = 24 months 

Family Social Position 

HSAI Score* White Families Black Famlies 

iJiJiiili:lllJiiliillf i:J:l:i!/iiiii:i::ii:i:il:::)lll:::l:J:lll:liJl/iJ:li:l:i:i]Ji!Jif {illmJ!Jiif iiJ!l 1::1:1:::JjJ:l:J!Ji!f J:]: 
11-17 = I 4 12.5% 0 0 

·::::::1:1::::1::::::1:i::1:~:lt!il:m::;:: :::::::::1:1:1
1
::1:::::::i:::::1:1:::::1:1:1:::1::::::::1:::::::::: ::::1:::::i:1:::1:iii:!1::1~~!:::1:::1:::::::1:1:::: 

28-43 = III 3 9.4% 4 33.3% 

:::::::::::i::::::::::1m!2::i:::1:::::::::::::::::::::::::::::::::i1:::::::::::::::::::::::::::::: ::::::::::::::::::::::11~11:::::::::::
1
:::::::::: ::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::·::::::

1
:
1
:
1::::::::::::::1;:11

:::::::::::::::::::::::: 

61-77 = V 6 18.8% 7 58.4% 

Reasons for Clinic Visit 

!i!:l:::::tl!:t!!llltlll!!II1!ll!~~~~ :::~t llI:::::11:::lII::!::!lilI!:lt::::::::1::::::t::it: 
No chemo 14 32% 

::::::::::::::::::::::::11::ii:11:::::::::::::::i:r1::~~im 2::::::1:::::::::::1:::i::::::::ltI~!t::::::::1:::1::::::ti:::::it :::::::::::::1:::i::::::1:l:t~ii:::::::::::::::::::::::1t:1::i::1tt 
IV chemo 11 25% 

:i:::::::::1:::::::i12s1 ~ii~r-1:1:2r::~: ::i:1:::1l:::t::1:::11
::::::::

1i:::::§:::::t111:::::::t It:::::it 
Visit 2 

::1::::::1::::::11:::11::1::::1:::1::tm~i!ii~miE:::t:::::::::1:::1:::1:1::::::::i~::::1::1::::::11:I\lll 
IMchemo 10 

ll!i/::::;:;::::::l:l:!:i::1:i:;:::;;:;::ii:!i:llil:!!!!:::::i:::::l:l::i1::giim2/]l!/!1/lilii:l:/l:::i::i:l::::ii:lil/l~i!lili!ilil1li/!::::::::i:l1::::::::i:l:l:l:: 
Prodedures/IV or IM 8 

* Hollingshead Social Assessment Index 
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chemotherapeutic drugs analyzed influenced the level of cortisol,, eliminating 

drug interactions as a possible cause of_ the increased physiologic responses. 

Evaluation of the cortisol specimens taken during the first clinic visit 

revealed three outliers defined as greater than three standard deviations from 

the mean (Tabachniclc & Fidell, 1983). Further examination of the clinic 

charts indicated that these specimens were influenced by steroids. One 

specimen obtained at the first clinic visit for cortisol, epinephrine, and 

norepinephrine was lost during storage and was not available for laboratory 

analysis. Therefore, a total of 40 subjects were included in the cortisol 

analysis for clinic visit one. One cortisol specimen at the second clinic visit 

was found to be· influenced by steroids. After evaluation of the clinic chart, 

this specimen was not used in the data analysis. This resulted in a total of 43 

cortisol specimens analyzed for the second clinic visit. 

Evaluation of th~ norepinephrine and epinephrine specimens revealed 

the same three ~mtliers and one lost specimen for clinic visit one, as noted 

for the cortisol specimens. Therefore, a total of 40 norepinephrine and 

epinephrine specimens were evaluated for the first clinic visit. One 

epinephrine and norepinephrine specimen for the second clinic visit was lost 

by the laboratory performing the analyses. One specimen was not used 

because of drug interactions with steroids. A total of 42 epinephrine and 

norepinephrine specimens were used to assess the level of stress at the 

second clinic visit. 

The means and standard deviations for epinephrine, norepinephrine, and 

cortisol, state anxiety, and trait anxiety measures for the four treatment 
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groups: no chemotherapy, IM chemotherapy, IV chemotherapy, and 

procedures with IM or IV chemotherapy are found in Table 2. Mean 

epinephrine levels were higher than those reported for normal levels during 

both clinic visits ( epinephrine visit one = 12.16 ug/ml, epinephrine visit two 

= 12.15 ug/ml). The :normal epinephrine range for children between 6 and 

15 years of age is 1.3 - 10.5 ug/ml. Normal catecholamine and cortisol levels 

for children are found in Appendix L. The mean norepinephrine levels 
I 

although elevated, fe'l within the range of normal laboratory means for 

children betwe~n 6 and 15 years of age (normal norepinephrine ranges 

between 19 - 71 ug/ml). The mean norepinephrine level during the first 

clinic visit was 63.78 ~g/ml and 64.83 ug/ml during the second clinic visit. 

The mean cortisol levels for both clinic visits were within the normal 
. ' 

· range for children between 7 to 13 years of age (Cortisol visit one = 12.60 

ug/dl, cortisol visit two 1L31 ug/dl). Age is considered an important factor 

for cortisol determin~tion. Cortisol levels were examined in relaiion to age, 

since the normal ranges of cortisol are different for children under ten years 

of age (cortisol= 2 - 27 ug/dl) compared to children and adolescents, 11 - 20 

years of age (cortisol; 1 - 55 ug/dl). Using non-paired t-tests, no significant 
r 

differences were found for children 6 1/2 to 8 years of age compared to 

children 8 to 13 1/2 years ·of age for any of the physiologic measures of 

epinephrine, norepinephrine, ·cortisol, and state and trait anxiety at both clinic 

visits. 
, ' 

There were no differences in cortisol, epinephrine, or norepinephrine 

levels for race in the study sample. Gender made a difference in the level of 
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norepinephrine at the second clinic visit .!( 40) = 2.46, .n = .018. Males had a 

significantly higher norepinephrine level. There were no significant gender 

differences in the norepinephrine level ~t the first clinic visit. 

Psycholoapc Measurements 

The mean state anxiety levels (SAl =28.4; SA2=31.3) and mean trait 

anxiety levels (TAl =:37.4; TA2=37.2) obtained during both clinic visits were 

comparable to the norms established by Spielberger (1973) for children in 

this age group. There were no differences in state or trait anxiety levels 

when evaluating the infl.uenc~ of race ort the results. There was a significant 

differe~ce in the level of state. anxiety. during the first clinic visit for gender 

.!(42)= 2.03, .n= .05. · Males had higher levels of state anxiety when compared 

to females. 

Evaluation of the Dependent Variables at Time 1 and Time 2 

Paired t-tests revealed no differences in the dependent measures 

consisting of epinephrine, norepinephrine, cortisol, and state and trait anxiety 

at the first clinic visit. compared to the second clinic visit, except for state 

anxiety 1( 43) = -2.53, .n = .015. State anxiety was higher at the second clinic 

visit. 

None of the physiologic measures significantly correlated with the 

psychologic measures .during the two clinic visits (see Table 3). Evaluation of 

the relationship between state anxiety (SAl) and trait anxiety (TAl) levels at 

the first clinic visit revealed the measures to be correlated (r=.3979, .n=.004). 

The two measures were positively correlated during the second clinic visit as 

well (r= .4671, .n= .001). The higher the level of trait anxiety, the higher the 



_ Table-2 
Means and Standard Deviations of the Dependent Variables 

Visit One Visit Two 

State Anxiety . State Anxiety 

No -I IM I IV I Procedures-'- I No 
Chemo Chemo Chemo lM/IV Chemo Chemo 

IM I IV I Procedures 
Chemo Chemo - IM/IV Chemo 

Trait Anxiety - Trait Anxiety 

. 

Cortisol Cortisol 

'If illlll■ llllll ltl,llll lllllilf illl lllllltllilJllll llll"llli. 11!111111111~1 
iilii!Ii!:t~/ fll!iiiii!i!i!tl!ril lIIliiili!Ill!ei: _iilil!i!i!f/!11[!l9! :1:::i111i:1::::1:i1:1:::111:i:1Ii!/!i!iI!Iiil!iil i!!I!Ii!i!!!Jli!iil!/!ill!! !i!i!J{i!Jii!l!i!J!lf Hii .i!!!i!iJlll!i!illllli~: JI:i::iii:1:1i1::1::t1:1:1t1i!/:!1I!I/:/}I!it 

Epinephrine Epinephrine 

111111111111111Illll lillitlllZ i!l1t\t!\llllill,1 t:11111 II ~\!1111111; IIJ;!llll llll!ll1l1!;
11f Ill 

Norepinephrine Norepinephrine 

00 
~ 
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level of state anxiety which is consistent with Spielbergers's findings of the 

correlation between state and trait anxiety (Spielberger, 1973). There was a 

positive relationship between norepinephrine and cortisol (r = .5344, p = .000) 

at the second clinic visit only. Norepinephrine and epinephrine correlated 

at both clinic visits (vjsit 1 = .r = .4646, l2 = .001; visit 2 = I= .3453, J! = .013). The 

intercorrelations between the dependent variables are found in Table 3. 

Intercorrelations Antona the Independent Variables 

The relationships among the independent variables were evaluated to 

assess for the problems related to multicollinearity (see Table 4 and 5). 

Evaluation revealed that none of the bivariate correlations among the 

independent variables were higher than .80 (Lewis-Beck, 1990). Three 'of the 

coefficients ranged from . 70 to . 78 and three ranged from .62 to .68. The 

frequency and· intensity of chronic cancer stressors were significantly 

correlated (r=.70). The coping frequency and coping helpfulness subscales of 

the SCSI correlated with the total number of coping strategies used (r=.71; 

and r=.78). The HSPPC global self-worth correlated with the social 

acceptance (r = .62) and physical appearance (r = .68) subscales. Coping 

frequency and coping helpfulness were correlated (r = .67). The remaining 

intercorrelations among the independent variables revealed coefficients less 

than I= .60. While the interco~elations among the independent variables did 

not reveal large bivariate correlations, the possibility of multicollinearity 

exists and will be considered in the discussion of the results. 
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Table 3 
Intercorrelations Among the Dependent Variables 

for the Two Clinic Visits 

Visit 1, 

Visit2 

Visit 1 

Visit 2 

Visit 1 

Visit 2 

Visit 1 

Visit 2 

Visit 1 

Visit2 

* rvalue 
** p value 

Epinephrine Norepinephrine Cortisol State Anxiety Trait Anxiety 

, .2253* .4646 
.084** .001 

.3453 
.013 

.1609 
.161 

.0549 .2330 
.370 .074 

.1037 
.257 

.5344 
.000 

-.0563 
.356 

-.0553 
.367 

.3298 -.0087 
.019 .479 

l!l!l!l!!!l!l!l!l!l!l!l!l!l!l!!!l!
1 

l!l!lll!!!l!l!l!!!l!l!l!l!l!l!l!l!• 

.0068 

-.1252 
.215 

-.1099 
.241 

.2111 
.095 

.0724 
.329 

.0124 
.470 

.3357 .3979 
.013 .004 

.1843 
.121 

.0555 
.363 

.1840 
.119 

.4671 
.001 

!l!l!lll!!!lll!l!!!!!l!l!l!l!l!l!lil!l!!!l!l!l!l!!!l!l!l!l!i!l!l!l!ll! 

.5808 
.000 



Table 4 
Intercorrelations Among Independent Variables 

Self-Perception 

Scholastic I Social I Athletic I Physical I Behavioral 
Competence Acceptance Competence Appearance Conduct 

Global 
Self-Worth 

Social Support Coping Strategies 

Parent I Teacher I Friend I Frequency I Helpfulness I NTotalbe um r 

Total 
Coping 
Score 

Sett-Perce¢on (fE4J II If llllllll 1!1111111 11111!1!1111!,lllll llilllJli 1111111111111, ll(j llf ii f !1111llll lli:Il111f I lil111Wlll If :1111 
Social r 1 00 .3777 .3CJ79 .4902 .6236 .2369 .0855 .1953 -.4352 -.316~ -.2307 -.4340 
Acceptance p - · .006 .004 .000 .000 .061 .291 .102 .002 .008 .066 .002 

Physical Ir 
Appearance p 

l!lllii~]llllllllllillllllll!lll!!ll!llllll~~ll!lll!llllll!l!lll!lllllllllll!l!l!lllll~~lllllllllllllllllllt 
Global r 
Self-worth p 

Social Support [!!!:;:;:;:;:;:;:;:;:;:;:;:l::;:;l;:::;:::;::;;:;:;;;:;'.;~;:::::;::::::::::::::1:::::::::::::::::::::::::::::::::::::::::::::1::'.:::'.:::::::::::::::::::::::::::::::'.:::::: 

Teacher r 
p 

'!!lll~l!l!l!lil!l!lll!l!lil!!l!~!l!l!l!l!l!iil!l!!!l!l!ll!l!l!l!l!lil!l!l!!!l!il!l!!il!l!l!l!l!lil!l!l!l!l!l!l!l!l!!!!ll!l!!!l!l!l!l!l!lil~~!l!l!!!l!l!l!l!!!i!I 
Coping Strategies I Frequency 

r 
p 

:ll~~if ~l~~~!l!!!
1
1 !lllllllll!lll!ll!!!lll!lllllll!l!lllllll!llllll!lll!l!lllllllll!lltllllllllll!l!lllllll!llll!lllll!lll!l!lllllll

1
ll!ll!ll!l!l!I!: 

Number r 
p 

ii■I 

1.00 .3987 
.004 

.6827 
1

.2566 I .2246 
1

.0931 I -.4356 I -.4210 I -.4378 I -.4681 
.000 .046 .071 .T/4 .002 · .002 .001 .001 

!l!!lll!!lllllillllll!!l!!l!!!f il~!lt !lil!l l!l!!r:!lillllllll lll!~lill!llll lllll!lll~~ll:i!!llillll !ll!!l!!l!!]G\il]lll
1
1i!l!lll!i illllli:~~\llllllllli 

1

!:!~llllill! 
.2556 .1429 .2785 -.4751 -.3937 -.4147 -.4733 
.047 .177 .034 .001 .004 .003 .001 

!lll!l!lllllllllll:!I ll!lllllll!llllllll!lllllll!~lllllllll!llll~tllllllllilll~i~~lllllll:lllll!l!~~l\~l:lllllllll !llil:Jli::~~ll!tlll!lllill:lll ll:!:l~[~l~1lllllllll llll~f ~ltl:l!ll 
-.1731 -.1946 -.2026 -.2015 

1.00 I - I .131 .103 .088 .095 

i!lll~Il~!l!l!l!ll!l!l!l!~ll!l!!!!lilll!l!l!~~ll~l:ll:i!:!l!l:llllli!l:;;;i~i:!!!!ll!l!l!l1l!ll:!!Jr~~1~llll!l!l!ll!l!~f ll!!!lll 
.6712 
.000 

.7129 
.000 

00 
......... 
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Table 5 
Intercorrelations Among Independent Variables 

Family Environment 

Cohesion Expressiveness C nfl'ct Intellectual- Activity-
o 1 Cultural Recreational 

oruc 
Ca.a"lcer Stressors 

Organization Control Frequency Intensity 

Social .2435 .2805 -.0286 .2173 .3373 .0898 -.0308 -.2405 -.2427 
Acceptance p .056 .033 .427 .078 .013 .281 .421 .058 .056 

:A@.M.il/tt:::::::: m: /Ni1~::::::::: ::::i::::::m@MM::i:::::m:i :i:i~:mMr :i:i:::]jjflt::i::: :::::1:m\Mi?:)t)::· :tt:@JM.:t:mt MitM::::: ·::::rnt!MI/ ::::1lfj~::::m 
:;w,~mnt .IN i:JM~lt 11:t&W\ttH tMHiH \tHff%ilt l\t4!ftii iiltMattl FWWJ: ::t+~{!i:if .rr:~~H} 
Physical r · .0532 .2852 .0762 .1829 .0080 .0722 .0769 -.2146 -.1967 
Appearance p .366 .030 .312 .117 .480 .321 .310 .081 .100 

Global r .2100 .3356 -.0325 .2170 .2400 .0121 .0155 -.3179 -.2726 
Self-worth p .086 .013 .417 .079 .058 .469 .460 .018 .037 

Teacher 

Frequency 

Number 

Cohesion 

Activity-

.0778 -.0650 -.1147 .1366 .1060 .2803 -.1943 -.0488 -.1618 
p . .308 .337 .229 .188 .247 .033 .103 .378 .147 

r .0368 .0012 -.0502 -.0529 -.0159 -.1148 .0039 .4079 .5982 
p .406 .497 .373 .367 .495 .229 .490 .003 .000 

r .0810 .0738 -.2932 -.0030 -.0995 .0458 .0626 .4775 .3215 
p .301 .317 JYJ.7 .492 .260 .384 .343 .001 .017 

p 1.00 .4965 
.000 

-.4303 .4383 .4750 .4832 -.0944 -.0395 .0945 
.002 .001 .001 .000 .271 .400 .271 

Recreational p 

!llili:!fl:liJlll! 
Control p 
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Intercorrelations Amon& Independent and Dependent Variables 

Prior to hypotheses testing, intercorrelations among the independent and 

dependent variables in the study were computed using Pearson Product 

Moment Correlations (see Tables 6 and 7). Both anxiety scales were 

significantly correlated with several independent variables. The SAl, 

measuring state anxi~ty at the first clinic visit, was negatively correlated with 

the HSPPC physical appearance subscale and the three HSSSC subscales. 

The higher the state .of anxiety at visit one, the lower the perceived 

competence in physical appearance and the less the perceived social support 

from parents, teachers, and friends. The SA2, measuring state anxiety at the 

second clinic visit, negatively correlated with the HSSSC friends subscale and 

the FES activity-recreational subscale. The higher the state anxiety at visit 
' . . 

two, the lower the perceived social support from friends and the less the 

family participated in recreational activities. 

The TAl, measuring trait anxiety at the first clinic visit, was negatively 

correlated with the HSPPC physical appearance and global self-worth 

subscales. The higher the level of trait anxiety at visit one, the lower the 

perceived competence in physical appearance and global self ~worth. The 

TAl positively correlated with the coping frequency ( CF) and coping 

helpfulness ( CH) subscales of the SCSI, the number of coping strategies used, 

and the FES conflict subscale. The higher the trait anxiety at visit one, the 

more frequent and helpful the coping strategies were and the greater the 

conflict perceived in the family environment. The TAl correlated with the 

intensity of chronic childhood cancer stressors and the frequency of chronic 
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childhood cancer stressors, each measured by the AMII. The higher the trait 

anxiety at visit one, the more intense and frequent the chronic childhood 

cancer stressors. 

The T A2, measuring trait anxiety at the second clinic visit correlated 

with the HSPPC socjal acceptance, physical appearance and global self-worth 

subscales, and the FES activity-recreational and conflict subscales. The 

higher the trait anxiety, the less self-competent the children were in social 

acceptance, physical appearance, and global self-worth, the less the family

participated in family recreational activities and the more conflict was found 

among family members. The TA2 correlated with the intensity and frequency 

of chronic childhood · cancer stressors, each measured by the AMII. The 

higher the trait anxiety at visit two, the higher the perception of the intensity 

' 

and frequency of chronic childhood cancer stressors. 

Cortisol levels at the first clinic visit correlated with the FES control 

subscale and the coping frequency ( CF) subscale of the SCSI. The higher the 

level of cortisol, the more control perceived by the parent in the family 

environment and the less frequent coping strategies were used by the child. 

The cortisol level at the second clinic visit correlated with the HSPPC 

behavioral conduct subscale. The higher the level of cortisol, the lower the 

child's perception of his/her behavioral conduct. 

Epinephrine levels at the first clinic visit correlated with the FES 

activity-recreation and control subscales. The epinephrine level at the second 

clinic visit correlated positively with the FES expressiveness subscale and the 

number of coping strategies used by the child. The higher the level of 
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epinephrine at the first clinic visit, the more control perceived in the family 

environment and the· less the family participated in recreational activities 

outside the home. The higher the level of epinephrine at the second clinic 

visit, the more the family expresses feelings openly to other family members 

and the more copingi strategies used by the child with cancer. 

Norepinephrine tevels at the first clinic visit correlated with the HSPPC 

scholastic competence subscale. The higher the. level of norepinephrine at 

the first clinic visit, the higher the child's perceived scholastic competence. 

N orepinephrine levels at the second clinic visit correlated positively with the 

HSPPC behavioral conduct subscale and the HSSSC friends subscale. The 

higher the norepinephrine level, the lower the child's perceived behavioral 

conduct and the less social support perceived from- friends. 

Hypotheses Testin& 

Hypothesis 1: Measures of responses to stressors are related to 

protective factor~, chronic cancer stressors, and type of stressful 

situation experienced by the child with cancer. 

This hypothesis was analyzed by canonical correlations. Canonical 

correlation was used to evaluate the entire set of independent variables in 

relation to the set of dependent variables at two separate clinic visits. The 

set of 21 independent variables included the protective factors, chronic 

childhood cancer stressors, and type of clinic visit. The set of dependent 

variables consisted of epinephrine, norepinephrine, cortisol, and state and 

trait anxiety measures during the clinic visit. No significant relationships 

were found with any of the canonical functions at either clinic visit. 
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Table 6. 
Intercorrelations of Self-Perception, Coping Strategies, and 

Chronic Cancer Stressors with the Dependent Variables 

Self-Perception Coping Strategies 
Chronic Cancer 

Stressors 

Scholastic I Social I Athletic I Physical I Behavioral I Global I Coping -1 Coping I Coping I Total 
Competence Acceptance Competence Appearence Conduct Self-Worth Frequency Helpfulness Number Coping I Frequency I Intensity 

-.01CJ7 
.472 

-.1592 
.154 

-.0168 
.457 

-.0865 
.288 

.0006 
.498 

-.1893 
.109 

-.0042 
.489 

-.10971 .03491 -.0646 
.239 .411 .339 

.1002 
.259 

.0523 
.368 

Trait Anxiety r -.1513 -.3280 -.1702 -.3006 -.1620 -.3687 .1957 .1409 .1291 .1829 .4243 .4603 
Visit Two p .163 .015 .135 .024 .147 .007 .101 .181 .202 .117 .002 .001 

Epinephrine r -.0581 -.0069 -.1098 -.2017 .0425 -.2237 .2394 .1911 .2597 .2345 .1269 .1130 
Visit Two p .357 .483 .244 .100 .395 .CJ77 .063 .113 .048 .068 .212 .238 

Norepinephrine r -.2266 .0008 -.0660 -.0558 -.2763 -.1813 .0830 .2055 .1230 .1601 -.0836 -.0571 
Visit Two p .CJ74 .498 .339 .363 .038 .. 125 .301 .()()6 .219 .156 .299 .360 

Cortisol 
Visit Two 

r 
p 

-.2193 
.CJ79 

-.0584 
.355 

-.0525 
.369 

-.CJ790, · 
.307 

-.2814 
.034 

-.1176 
.226 

.0046 
.488 

-.05661 .00191 -.0297 
.359 .495 .425 

-.0099 
.475 

.0458 
.385 

\.0 
N 
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Table7 
Intercorrelations of Social Support and 

Family Environment with the Dependent Variables 

Social Support Family Environment 

/ 

Intellectual-, Activity-
Parent I Teacher I Friend -1 Cohesion I Expressiveness I Cultural Recreational 1- Conflict I Organization I Control 

-.0198 
.449 

.11321 -.31021 -.0294 
.233 .020 .425 

-.0804 
.302 

.0066 
.483 

-.48261 -.0089 
.000 .477 

-.0073 
.481 

.1903 
.108 

Trait Anxiety r -.0510 -.0338 -.1086 .0825 -.2282 .1503 -.3336 .2496 -.0073 .1903 
Visit Two p .373 .414 .241 .297 .068 .165 .013 .051 .481 .108 

:lllil"IIIIIII llll llllll~ll lrll\111 lllllf 11 llllllll Ill l!i!l!il~ti1' lll!lllil:11111111111111 llll!llllll lllllllli11111111111. 
Epinephrine r .1685 .0112 .0993 .1654 .3079 .2362 .1523 -.0053 .2310 -.0014 
Visit Two p .143 .472 .266 .148 .024 .066 .168 .487 .070 .496 

,111111111111 \li\ll 1111111 llllllli lllllll lllllll llli Ilil!!: 111llt lllllllllllilil li!i!ill;llEll llllillt I lllllllf IIIHIHl1"1 
Norepinephrine r -.2031 -.1713 -.3565 -.0994 .1609 -.0591 .0328 .1112 -.1187 .0071 
Visit Two p .099 .139 .001 .265 .154 .355 .418 .242 .227 .482 

illllJllllllll·ll l,Ji■ IJllll lfll\llllllllllliJl:l,lllllll llf f jJlll:if I If llllllil;IIIIJ/;ll~lll,lilll,llfli 1111111 
Cortisol 
Visit Two 

r 
p 

-.15791 -.19511 -.0277 
.156 .105 .430 

.2085 
.909 

.1084 
.244 

-.0429 
.392 

.14691 -.0904 
.174 .282 

-.0671 
.334 

.2464 
.056 

\0 
w 



Hypothesis 2: Physiologic response to stressors is a function of 

protective factors, chronic cancer stressors, and type of stressful 

situation experienced by the child with cancer. 

94 

Stepwise regression analysis was used to examine the relationship of the 

21 independent vari:ables to each of the physiologic responses to stressors 

obtained during the' second clinic visit (see Table 8). Analysis of the 

psychologic and physiologic variables at the second clinic visit was used 

because the independent variable data set was complete at that time. 

Stepwise regression analysis was · chosen because the purpose of the analysis 

was to determine which of the independent variables were the best set of 

significant predictors. The decision regarding the order of entry of variables 

could not be made on the basis of theory since no prior research exists 

evaluating protective factors and chronic cancer stressors. Stepwise 

regression allowed fpr the large number of subscales used in the study to be 

included as independent variables. 

Before conducttng the regression analyses, mathematical assumptions 

were tested. The assumption that the residuals had a normal distribution was 

evaluated by exami~ng the unstandardized residuals (Lewis-Beck, 1990). 

Normal probability plots were used to evaluate the assumptions of normality. 

Homoscedasticity or' the residuals, another mathematical assumption, was 

assessed by means of scattergrams. The independent variables were plotted 

against the standardized residuals from each regression. Visual inspection 

revealed that the residuals from each regression were equally distributed 



abolf t the zero mean. Once the mathematical assumptions of regression 

anal¥ sis were satisfied, multiple regression analyses were conducted. 
I ! 

95 

\Three stepwise, regression analyses were used to determine whether any 
I 
; 

of ttje 21 independent variables explained the epinephrine, norepinephrine, 
I 
I 

and 'cortisol levels at the second clinic visit. None of the independent 
i ' 
I 

vari~bles entered the stepwise regression for cortisol. 
I 
1Epinephrine 
i 

Two i independent variables entered the model for epinephrine explaining 
I 

20%! of the variance in the epinephrine level at the second clinic visit. 

Falllfly expressiveness entered first (R2 = .09, p = .05), followed by the child's 

perc~ived global self-worth (R2 =.20, p=.01). The more openly expressive the 
I 

family environment, standardized Beta weight=.417, and the less positive the 

chilJs perception of global self-worth, standardized Beta weight= -.355, the 

hight the epinephrine level. 
I 
Norepinephrine 

Perceived socia~ support from friends entered the model examining the 

level of norepinephrine (R2 =.12, p=.02). The less the per:ceived social 

support from friends, standardized Beta weight= -.349, the higher the level of 

norepinephrine. 

Hypothesis 3: Psychologic response to stressors is a function of 

protective factors, chronic cancer stressors, and type of stressful 

situation experienced by the child with cancer. 

Two stepwise regression analyses were performed to determine whether any 
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of the 21 independent variables explained the state and trait anxiety levels at 

the second clinic vi~it. The results are discussed separately. 

State Anxiety 

Two independent variables entered the structural model for state anxiety 

(see Table 5). Family recreational activities entered first (R2 = .233, p = .0009), 
i 

with family intellec~al cultural orientation entering next (R2 =.322, p=.0003). 

Decreased family participation in activities and recreation, standardized Beta 

weight = -.662, and increased orientation to intellectual cultural activities, 

standardized Beta weight = .348, were the best predictors for higher state 

anxiety in children with cancer at the second clinic visit. 

Trait Anxiety 

Five independe'nt variables entered the model to explain the level of 

trait anxiety. The i~tensity of chronic childhood cancer stressors entered first 

(R2 =.21, p=.0017) explaining 21% of the variance in the level of trait 

anxiety. The more intense the perception of chronic cancer stressors,. the 

higher the level of trait anxiety. Family recreational activities entered second 

(R2 =.31, p=.0004) explaining an additional 10% ~f the variance. Family 

intellectual cultural orientation entered third (R2 =.40, p=.0001) contributing 

another 9% explaining the variance found in the trait anxiety level. The less 

t~e family participated in recreational activities and the more the family 

participated in intellectual cultural related activities, the higher the level of 

trait anxiety. The child's perception of their physical appearance entered 
! : 

next (R2 =.49, p=.0000) explaining another 9% of the variance. The lower 

the perception of physical appearance, the higher the level of trait anxiety. 
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Table 8. 
Stepwise Regression of Dependent Variables 

at the Second Clinic Visit 
Independent 
Variables 

Family 
Expressiveness 

Global Self 
Worth 

Social Support 
Friends 

Family 

Beta 

.417 .09 

_·_355 .20 

-.349 .12 

R2 Change Adjusted R F to enter p 

.09 .07 4.10 · .05 

.11 .16 5.15 .01 

.12 .10 5.81 .02 

Activities and -~662 .233 .233 .215 12.75 .0009 
Recreation 

1 

Family Cultural 
Orientation 

Intensity of 
Chronic Cancer 
Stressors 

Family 
Activities and 
Recreation 

Family Cultural 
Orientation 

Physical 
Appearance 
Self-Competence 

Family Conflict 

.348 .322 

.236 .21 

-.568 .31 

.498 '.40 

-.360 .49 

.250 .54 

.09 .289 9.73 .0003 

.21 .19 11.29 .0017 

.10 .28 9.40 .0004 

.09 .35 8.80 

.09 ,.43 9.26 .0000 

.05 .48 9.04 .0000 
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Lastly, family conflict entered (R2 =.54, p=.0000) contributing another 5% to 

explaining the variance. The ·more perceived family conflict, the higher the 

level of trait anxiety. Overall, these variables accounted for 54% of the 
I 

variance in trait anxiety at the second clinic visit.· 

Hmothesis 4: Children who are undergoing chemotherapy in the clinic 

will have a greater response to stressors than when in the clinic for 
. . '1 ! . . , . . 

· routine follow-up. 

The influence of the type of clinic visit on the level of stress during the 

two clinic visits was; analyzed using a number of methods. First, one way 

ANOV As were performed evaluating each of the five dependent variables for 

comparison· among the four treatment groups: a) no chemotherapy, b) IM 

chemotherapy, c) IV chemotherapy, and d) procedures and IM or IV 

chemotherapy. No :differences were found except for the level of state 

anxiety at the second clinic visit (SA2) (p = .04 ). The mean scores on the SA2 
' . 

for the 4 groups respectively were: 29.39, 28.69, 38.25, and 33.50. Differences 

were found in the level of state anxiety in children receiving IM 

chemotherapy compared to children receiving IV chemotherapy. The 

Scheffe's test, considered to be a more conservative analysis method, revealed 

no differences 'in the level of state anxiety (SA2) among the four groups. 

Because of the· small number of subjects. within each of these four 
Q 

treatment groups and the lack of findings from the ANOV As, independent t

tests were used to compare a "no treatment" group to a "chemotherapy 

treatment" group to each of the five dependent variables at the first and 

second clinic visit. The chemotherapy group included children receiving IM, 
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IV, or procedures and IM or IV chemotherapy. No differences were found 

between the "no treatment" group and the "chemotherapy treatment" group 

for any of the five dependent variables at either clinic visit. Epinephrine 

levels were elevated during both clinic visits and norepinephrine levels were 

increased, but were within the upper limits of normal during both clinic visits. 

Cortisol levels were within normal limits during both clinic visits. 

Post-Hoc Analyses 

Post-hoc analyses were performed to evaluate the influence of the 

demographic and disease characteristics on the study variables. Analyses 

using independent t-tests were performed to determine whether the 

independent and dependent variables differed by gender, race, 

type of tumor, and presence of relapse (see Tables 9 & 10). Correlations 

were used to assess. the influence of age, social position, months since 

diagnosis, and months since relapse and the independent and dependent 

variables (see Table 11). Hierarchial regressions were performed to 

determine the influence of the demographic/disease characteristics on the 

dependent variables. 

~ 

The age of the child was found to negatively correlate with the FES 

conflict subscale and the level of norepinephrine at the second clinic. Since 

the conflict scale is a negatively scored scale, the younger the child the 

greater the parent's perception of conflict in the family and the higher the 

level of norepinephrine at the second clinic visit. 
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Gender 

Males and females differed on the HSPPC scholastic competence and 

social acceptance Sllbscales. Females scored significantly higher on both 

subscales. Males and females also differed on social support from. teachers 

and friends. Females indicated greater social support from both groups. 

Race 

Differences in .scores by race were observed with the HSPPC subscales: 

social acceptance, physical appearance, behavioral conduct, and global self

worth. African-American children scored significantly lower on these HSPPC 

subscales. African-American children differed from Caucasian children in 

responses to the frequency of coping strategies used during stressful situations 

and the total coping score. African-American children used more coping 

strategies when compared to Caucasian children. Differences in the AMII 

were found in relation to race. African-American children reported more 

childhood cancer stressors than Caucasian children. Children's responses to 

perceived social support from parents and teachers also differed by race. 

Caucasian children reported more social support from both groups. Scores 

on the FES expressiveness subscale was significantly different for race, with 

Caucasian families· ~xpre~sing their feelings inore openly than African

American families. 

Social Position 

The family's social position significantly influenced children's perception 

of social acceptan~e .. The higher the family social status the higher the 

child's perceived social acceptance. The FES cohesion, expressiveness, 
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intellectual-cultural, and activity-recreational subscales were significantly 

influenced by the family's social position. The higher the family social status, 

the more cohesion and expressiveness found in the family, and the more the 

family participated in outside activities and cultural experiences. The family's 

social position correlated with the epinephrine level at the first clinic visit. . 

The lower the family social status the higher the epinephrine level. 

'fype of Tumor 

AMII intensity scores and FES organization subscale scores differed by 

the type of tumor. Children with leukemia reported higher levels of chronic 

childhood cancer stressors and perceived more organization in their families 

than children with a solid tumor. 

Months since Diaposis 

The number of months since diagnosis correlated negatively with the 

children's perception of global self-worth and athletic competence, and the 

presence of family conflict. The longer the time period since- diagnosis the 

lower the child's perception of global self-worth and athletic competence and 

the more conflict perceived in the family. .The number of months since 

diagnosis was related to the epinephrine levels at both clinic visits, the 

cortisol level at the first clinic visit, and the trait anxiety level at the second 

clinic visit. The longer since diagnosis, the higher the epinephrine level, the 

lower the cortisol level, and the higher the trait anxiety. 

Presence of a Relapse 

The child's perception of athletic competence, global self-worth, and 

family intellectual-cultural orientation differed between children who had 
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experienced a relapse and those who had not. The children who had 

experienced a relapse had lower perceived athletic competence and global 

self-worth, and decreased participation in intellectual-cultural activities. The 

trait anxiety level was increased at the second clinic visit in children who had 

experienced a relapse. 

Months since Relap~e 

The number of months since the relapse correlated with global self

worth, social support ·from parents and friends, and the level 9f trait anxiety 

at the first clinic visit. The longer the time since the relapse, the lower the 

perceived global self-worth and less social support from parents and friends, 

and the higher the trait anxiety at the first clinic visit. 

Hierarchial Rem:ession Evaluation of the Innuence of 

Demomphics/Disease Characteristics 

The post-hoc analyses demonstrated significant relationships between a 

number of the demographic/disease characteristics and the study variables. 

Hierarchial regressions were performed to further evaluate the influence of 

these variables on the five dependent variables of epinephrine, 

norepinephrine, cortisol, state anxiety, and trait anxiety obtained at the 

second clinic visit in relation to the independent variables. In each of the 

five models, the variables were entered hierarchically in two sets. The eight 

disease and demographic variables consisting o.f diagnosis, months since 

diagnosis, presence of a relapse, months since relapse, age, sex, ra~e, and 

social position were the first set of ~ariables to enter each model. None of 

the equations, after the first set of variables entered, were statistically 
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Table 9. 
Means, Standard Deviations, and t Values of Significant 

Demographic Characteristics in Relation to Study Variables 
Gender 

Male Female 

Mean SD Mean SD t p 

lllll■l!tilliilllif l 1i l1lllif 11~1!1111111!1' lllllll 
Social Acceptance 17.48 3.20 19.82 3.62 -2.30 .027 

llt&lillllllili llllfllli!l llltl illili 11111 (~11i~1 
Social Support:. 18.78 4.63 21.38 3.28 -2.16 .037 
Friends 

Norepinephrine 
Visit Two 81.52 60.55 44.63 26.53 2.46 .018 

Race 

Caucasian African 
American 

Mean SD Mean SD t p 

:n111:::::/:ii//!/i://:ii/i:i/!/i/i/ !!!i/ :!/:/::::::::1::1::::: 1:::::/:i· :iti::/:! !ii::!i/:!i::!:!!/i/:!i i!::://:://!/:!it:!i!:!!it :!/:::!: :!:iit:!:!!!it!!:!:!iti!!!i!:!i!:!: :::: ::ii!:/!!/::::/::::::::::::::: :::1:::::::::::::ll::::i:!/:/:::1:: i!!/ii!!!!!!/!!it!i!ii!/!ii!t!:!!• 

::::::::::::]sH.¥~~8:W:/ffii.R~Bit. :::::]:~~~:::::: ::::::]?t:t:t/1/:\ }i]\lft:?9/::::: ::::::::?aJ\::: :t{:i{Jf\::::i::: ::::%98e::::::::: 
Social Acceptance 19.41 3.33 16.50 3.48 2.50 .022 

::::i::::::::Jiiifav.ibfiiicd!Jiid\\ijj). :::::\19.M&:::::: :t::::affiE:t: .:::i:!16.f'is.:::::: ::::t:aJs.2]:::: ::t:::i]:1:::1
::::: !:]}!{646.}!i::: 

:!:::::i:i:\:\:::~:i:!:i:!:i:~:!:\:i:!:i:\:i\[:\:i:::!:~:!:\:j:\:\:i:i:!:!:!:i:!:!:!:!:[:!:j:!:~:\:\:! :\:\:!:i:!:\:!:~:!:!:i:!:i:::[:\:j: :j:!:i:!:!:!:!:i}:~:i:\:\:!:j:\: i:!:!:!:i:~:i:i:i:\:\:i:\:!:!:~:!:i :\:j:i:!:!:!:!:!:i:\:!:!:i:\:j:~:! :!:i:i:i:~:i:!:!:i:~:j:\:\:\:i:i:\: !:\:i:i:!:j:~:ti:i:!:\:\:\:\:j: 

Global Self-Worth 20.28 3.04 17.08 4.01 2.51 .023 

:lllll!!!t~iP~l~~~~!l!1!!!!!l!i1:/1!!!. i!!!l!i!i!~ll!l!l!i1!l!l!ili!~!l!!!!!!!1 !!!!iii~~ l2i!l!l! i!!l1!ii!f:i21!/!:!l! i!ll:!:l~it!ii:!i !!1!!!1l~iii1!!:i!l!!'. 
Total Coping Score 66.19 15.92 79.75 5.38 -2.24 .039 

l[illll!llf ,JI llJllillllill !illi 111ii~I I l~i1ilJ!lillllil 
HSSSC 

Social Support
Parents 

Expressiveness 

22.91 2.33 19.83 3.22 3.03 .008 

6.28 1.91 4.00 1.65 3.91 .001 
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Table 10. 
Means, Standard Deviations, and t Values of Significant 
Disease Characteristics in Relation to Study Variables 

Diagnosis 

Leukemia Solid Tumor 

Mean SD Mean SD t p 

FES 
Organization 1.91 .355 1.839 .475 -2.52 .017 

Relapse 

Yes No 

Mean SD Mean SD t p 

HSPPC 
Athletic Competence 13.87 3.50 17.34 4.24 2.73 .009 

FES 
Cultural-Orientation 3.08 2.27 5.28 2.05 2.18 .035 



Table 11 
Significant Intercorrelations of Demographic / Disease Characteristics and Study Variables 

Independent Variables 
Family Environment Self-Perception Social Support 

Conflict 
Intellectual - I Activity --

Cohesion I Expressiveness I Cultural Recreational 
Social I Athletic - I Global 

Acceptance Competence SelfWorth I Friends I Parents 

~ l! l ~ ,l,,,, ''""~,,,., lllllllllllill\ltf llllli1llilltllllllllli111111rllll1111111ltlllll;ll1ill 
Social 
Position 

r 
P. 

-.3444 
.011 

-.3650 
.OfJ7 

-.3026 
.023 

-.2798 
.003 

1\ll,lllllilllillllllliliii lllll11/lf f •llll~tll\llllltl111Jllllllllllllillll£Ll\,111[111tlllll~lllll 
Months Since I r 
Relapse p 

Dependent Variables 
Ep~':Phrine_ I Ep~':Phrine I Nor~~ephrine 

VlSlt one VlSlt two VISlt two 
Cortisol 
visit one 

Trai~ ~xiety I Trai~ ~xiety 
VISlt one VISlt two 

;:, >=-~'] : lT ' , '.[111 l , ]l, L:~ ] " ,Dec,, , 

Social 
Position 

r 
p 

.2682 
.047 

ll:tlf llill~tlllf lJ!l1illll11111tlif !lllllli11tlillllf lilli'1tlf llf ll:lllfll11Jilil,1~1f 11!1~ 
Months Since I r 
Relapse p 

.5849 
.017-

-.6629 
.004 

-.4714 
.038 

-.4321, 
.05 

11:ilill 
111
11 ill if I 

111111111 § 
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significant.· In the five equations, entry of the 21 independent variables 

during the second step of the hierarchial regression procedure revealed that 

none of the final models were statistically significant. 

Summacy 

Chapter V presented the results of the data analysis. Description of the 

· study· characteristics provided an overview of the 44 children who comprised 

the study group and who ·completed data collection during two clinic visits. 

Correlations among .the variables revealed numerous significant relationships 

among the physiologic., and psychologic dependent variables in comparison to 

the independent variables. Each of the four hypotheses were tested. For 
! 

hypothesis one, data was analyzed by canonical correlation. The hypothesis 

was not supported by the findings of this study~_ Hypothesis two was 

evaluated by stepwise regression models. Family expressiveness and the 

child's perceived global self-worth combined to explain 20% of the variance 
i 

in the level of epinephrine. Social support from friends explained 12% of the 
I 

variance in the norepinephrine level. 

Hypothesis three was evaluated using two stepwise regression models. 

Family activities and irecreation combined with family cultural orientation 

explained 32% of the variance in the level of state anxiety. The intensity of 

the chronic childhood cancer stressors explained 21 % of the variance in the 

level of trait anxiety. Family activities and recreation, family cultural 

orientation, the child's self-competence of physical appearance, and the 

presence of family conflict explained an additional 33% of the variance in the 

trait anxiety level, with the final model explaining 54% of the variance. 
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No significant difference existed for the response to stressors between 

the type of treatment visit as measured by one-way ANOV As and 

independent t-tests. • Therefore hypothesis four was not supported. 

Epinephrine levels remained elevated above normal levels for age during 

both clinic visits. N orepinephrine levels were elevated, but remained within 

the upper limits of normal for the ages studied across all treatment groups 

during both clinic visits as well. Cortisol levels were within normal limits for 

children. 

There were significant associations found between the independent 

variables in relation to demographic and disease related characteristics of the 

study sample. Hierarchial regression analysis revealed none of the 

demographic/ disease characteristics to be significant at the first order of 

entry in the equatio~. Entry of. the 21 independent variables at the second 

step of the hierarchial regression revealed none of the models to be 

statistically significant. 

The results of the study provide new information regarding the 

relationships between protective factors, chronic childhood cancer stressors, 

and the response to stressors of children receiving treatment for cancer. . 

Discussion of the study results and recommendations are presented in 

Chapter VI. 



CHAPTER VI 

Discussion and Recommendations 

This study provided an opportunity to evaluate the effects of protective 

factors, chronic childhood cancer stressors, and the type of clinic visit on the 

child's response to acute stressors during treatment for cancer. Chapter VI 

includes an overview and interpretation of the study findings. Results of this 

study are interpreted with caution because of the small sample size and the 

large number of variables entered into the analyses. 

Study Sample Findina:s 

Forty-four children presently receiving treatment for cancer completed the 

study over a time period of 6 months. Most (73%) of the study subjects were 

white, and 66% were diagnosed with leukemia. There was an equal 

distribution of race rioted in both the leukemia and solid tumor groups. The 

mean time since diagnosis was 24 months with 15 children of the study 

sample experiencing a relapse of the disease. The demographic 

characteristics of age, gender, and social position and the disease related 

characteristics of diagnosis, presence of relapse, and time in months since 

relapse were examined during post-hoc analysis and are discussed later in this 

chapter. 

Hypotheses TestinK, 

Canonical correlation was used in this study to determine whether the 

independent variables as a group explained the response to stressors. The 

108 
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results revealed that none of the canonical functions were statistically 

significant in explaining the relationship between the set of independent and 

dependent variables. It is recommended that large samples (10-20 subjects 

per variable) be used in canonical correlation analysis to minimize the 

tendency to "capitalize on sampling error." (Thompson, 1985, p. 20, Wikoff & 

Miller, 1991). The sample size in this study for use with canonical 

correlations makes the results difficult to interpret since there was an 

inadequate subject to variable ratio. 

The second hypothesis predicted that the physiologic response to stressors 

is a function of protective factors, chronic cancer stressors, and type of 

stressful situation experienced by the child with cancer. This hypothesis was 

tested by three separate stepwise regression analyses to determine which of 

the independent variables were the best predictors of the epinephrine, 

norepinephrine, and cortisol levels during the second clinic visit. None of the 

independent variables entered the model to predict the level of cortisol. . 

Because of the variability in physiologic responses to stressors reported in the 

literature, separate physiologic norepinephrine and epinephrine models are 

discussed. 

Norepinephrine Model 

Previous studies reveal that stressful stimuli requiting · vigilance and 

responsiveness affect norepinephrine secretion. Catecholamines remain 

responsive in the face of repeated exposures to stressful experiences, even 

when feedback has evoked coping mechanisms for response to the situation 

(Henry et al., 1980). :The chronicity of the cancer experience may p~ovide 
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the impetus for the child to remain responsive and vigilant to the situation 

since stressful experiences are ongoing in the treatment for cancer. 

Norepinephrine levels were elevated, but remained within the upper limits of 

normal during both -clinic visits. The results of the stepwise regression 

revealed that perceived support from friends was the only variable to enter 

the model, explaining 12 percent of the variance in the level of 

norepinephrine. The lower the perceived social support from friends, the 

higher the level of norepinephrine. 

Social Support: Friends 

The study finding that perceived social support from friends is a 

significant factor in explaining 12 percent of the variance in the 

norepinephrine level. is consistent with the social support literature. The 

concept of social support in general has been identified as a protective factor 

against stress (Cobb, 1976; House, Landis; & Umberson, 1988). Numerous· 

investigators have reported either a positive association between social 

support and health or a buffering effect in the presence of stress (House et 

al., 1988: Cobb, 1976; Mercer, May, Ferketich, & DeJoseph, 1986). Others 

suggest that social support positively influences health outcomes (House et 

al., 1988), development (Rutter,1985), and infant attachment (Pascoe & Earp, 

· 1984). Elevation of norepinephrine has been found in children with 

behavioral inhibitions (Kagan, Reznick, & Snidman, 1987), and in children 

who were facing a naturally stressful situation such as a classroom 

presentation (Elwood, et. al., 1986). Elevated norepinephrine levels are 

indicative of chronically, stressful situations requiring an individual's 
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continued responsiveness to the stressful experience. Perceived social support 

may provide a_ buffering effect for children ,with cancer, supported by the 

finding that children with increased norepinephrine levels perceived less 

social support from friends. 

Developmentally, the school age child places greater emphasis on peer 

relationships than do younger children. The school age child has e~tablished 

friendships outside the family that are essential for the development of the 

child's self-identity. !Previous researchers found that peer acceptance was very 

important for the child with cancer (Chekryn et al., 1987; ~hessler & 

Barbarin, 1987; Katz et al., 1977; McCormick, 1986). Yarcheski and Mahon 

( 1986) suggested from their research with early adolescents that perceived 

peer support may be more important to the child's well-being than perceived 

parental support. As noted in this study, the influence of perceived friend 

support may play a significant role in the child's response to stressors 

experienced during treatment for cancer. 

Similar findings regarding the influence of perceived social support from 

friends are found in the children's stress literature. Support from individuals 

in the environment and school such as friends, teachers, and ministers were 

found to be significant protective factors against stress in studies by Garmezy 

(1987), Rutter (1979), and Werner & Smith (1982). The childhood cancer 

literature revealed no studies that evaluated social support for the child 

outside the family environment. Barbarin (1987) found, by examining family 

personal, financial, and social resources, that social support played an 

important role in facilitating adjustment in the total family. 
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There is limited information available regarding the relationship between 

social support and the individual's physiologic response to stressors. 
·, 

Researchers have found a negative relationship between norepinephrine 

levels and satisfaction with partner social support in women experiencing high 

risk pregnancy (Kemp & Hatmaker, 1989). Yarcheski and Mahon (1986) 

found an interaction effect between low social support and perceived stress as 

measured by a life stress events scale. Young adolescents who perceived life 

stress events as highly stressful and who had limited social support manifested 

a higher level of physical symptom patterns. The researchers suggested that 

the interactional eff~ct between stressful situations and social support be 

evaluated further to examine their effect on health consequences (Y archeski 

& Mahon, 1986). 

Evaluation of norepinephrine levels provides information regarding the 

child's continued vigilance and responsiveness to the childhood cancer 

experience. · The effect of perceived social support as a protective factor that 

encourages a child's attention and vigilance to the ·stressor deserves further 

study. 

Epinephrine Model 

Epinephrine levels were elevated above normal levels reported for this 

age group of children during both clinic visits. Epinephrine is associated with 

the traditional "fight or flight" stress reaction as well as circumstances in 

which the individual has no control. Elevation of epinephrine levels occur 

with stressful situations involving emotional arousal or distress. Urinary 

catecholamines not only reflect acute changes in arousal, but are indicators of 
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the "physiologic costs" associated with a stressful situation or environment 

(Steptoe, 1987). Repeated exposures to stressful experiences over which the 

child with cancer has ~o control, combined with an environment comprised of 

rules and procedures may be "physiologically costing" to the child and may be 

reflected in the level of epinephrine secretion during a clinic visit. Two 

independent variables· entered the epinephrine model at the second clinic 

visit: family expressiveness and the child's perceived global self-worth. The 

more the family expressed thoughts and feelings openly to each other and the 

lower the child's perceived global self-worth, the higher the level of 

epinephrine. These variables are discussed in the following section. 

Family Environment: Open Expressiveness 

Previous researchers support the importance of the family environment in · 

facilitating the child's adjustment to cancer (Barbarin, 1987; Chessler & 

Barbarin, 1987: Spinetta & Deasy-Spinetta, 1981). Communication among 

family members was found to be essential to long-term adjustment following 

treatment for childhood cancer. Family environments that created a safe, 

secure atmosphere provided ~upp_ort for the child with cancer. Families 

unable to provide a supportive environment because of interpersonal turmoil, 

financial problems, and marital discord provided limited support to the child 

with cancer (Adams, 1979; Fife, 1980; Spinetta et al., 1988). 

The positive relationship between family expressiveness and the 

epinephrine level is a finding that cannot be easily interpreted. Epinephrine, 

indicative of emotional turmoil, increased in the presence of more expressive, 

open families. Evaluation of the types of items presented on the 
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expressiveness subscale provides insight into this finding. Family 

expressiveness was measured by how openly family members convey feelings 

through statements regarding how frequently the family discusses personal 

problems, and how openly members talk around the home. For example, one 

item stated that "money and paying bills is openly talked about in our family." 

While open conununication is important for families, the child's exposure 

to other family member's problems, discussion that may pertain to the child's 

disease status, and co~unication of the financial difficulties facing the 

family may increase the child's exposure to stressful life situations occurring 

in the family as a result of the childhood cancer experience. Exposure to 

family stressors related to the child's illness may prevent the child's return to 

a si~lar lifestyle prior to the diagnosis of cancer. Uni~terrupted 

confrontation with stressors in the home environment related to• the cancer 

experience may impair the child's ability to adjust to living with cancer. · 

Unrelenting exposur~~ -to stressors c_aused by ~ancer within the family 

environment may influence the child's physiologic response to the cancer 

experience. Additional research is needed to provide further insight into this 

finding. 

Self-Perception: Global Self-Worth 

The child's perception of global self-worth provides support for the 

impact of the child's self-perception on providing protection against childhood 

cancer stressors. A child's global self-worth is defined as how much the child 

likes him/her self as a person. Global self-worth is highly correlated with 

self-reports of depression (Harter & Marold, 1990). Children who were 
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depressed had iower perceived global self-worth. Epinephrine secretion 

associated with emotional turmoil and distress, may be affected by a child's 

self-perception of global self-worth. Negative feelings may interfere with 

adequate coping responses to stressful experiences and ultimately be 

"physiologically costing" to the child. The literature discussing the resilient 

child, presented previously, lends additional support to this finding. Children . 

who have self-confidence and a positive image of themselves learned to 

adjust regardless of the adversities faced in the environment (Garmezy, 1987; 

Rutter, 1985; Werner&, Smith, 1982). The negative relationship between the 

child's perceived global self-worth and epinephrine levels deserves further 

study .. Children experiencing cancer are exposed to acute stressors related to 

cancer treatment as well as long term psychological stress from living with the 

day to day reality of cancer. A child's global self-worth may be an important 

protective factor that influences the child's response to stressful situations 

causing emotional turmoil and distress. 

Psycholomc Variables 

Hypothesis three predicted that protective factors, chronic cancer 

stressors, and the type of stressful situation influence the psychologic response 

to stressors experienced by children with cancer. Two separate stepwise 

regression models were tested to determine which of the independent 

variables best predicted the level of state and trait anxiety at the second 

clinic visit. 

While state anxiety measures tend to fluctuate over time and are designed 

to measure perceived feelings of apprehension and tension felt at the present 
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time, trait anxiety measures an individual's anxiety "proneness" (Spielberger, 

1973). Spielberger (1973) found ,that children with high trait anxiety were 

more likely to respond to stressful situations with elevated state anxiety 

measures. This was also found to be true in the children with cancer during 

both clini~ visits. Th~ correlations between state and trait anxiety levels were 

statistically significant but moderate in magnitude and similar to those found 

by Spielberger (1973). Children with higher levels of trait anxiety exhibited 

higher state anxiety levels as well. Although state and trait anxiety are 
I 

correlated, separate regression models evaluated the measurements and are 

discussed as two separate models, the state anxiety model and trait anxiety 

model. 

State Anxiety Model 

Decreased family participation in activities and recreation made a 

significant contributio~ in predicting the level of state anxiety at the second 

clinic visit, explaining 23% of the total variance in the model. Increased 

family intellectual cultural orientation explained an additional 9% of the 

variance in state anxiety. 

Family Environment: Participation in Activities 

Family participation involves how often the family does things together as 

a group and how frequently they socialize together. For school-age children, 

recreational activities ~re important aspects of their day to day life. Major 

tasks for development during this age involve participation in outside 

activities and entertainment. Family involvement with these activities 

provides a great deal of support for the school-age child. 
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The previous revi~w of the literature provides support for the rationale 

that numerous family' stressors occur as a result of the diagnosis of cancer. 

Lansky et al. (1979) found that 26% of the weekly family budget was 

absorbed by transportation, family care, and lodging during treatment for 

cancer. Changes in f~mily finances may prevent participation in events found 

on the subscale measuring this variable. Having friends over for dinner, 

going to· the movies, ~nd attending sports events may not be possible due to 

restraints in the family budget. A longitudinal qualitative study of a group of 

ten families followed ~or five years revealed a common theme to be the need 

to "normalize" family life (Martinson & Cohen, 1989). "Normalization" of 

family life following t~e diagnosis of cancer is difficult. Bossert and 

Martinson (1990) found the perception of family feelings and attitudes 

become more negative as the family moved further in time from the 

diagnosis; however, this may be partially due to the chronicity of the illness. 

The mean time since diagnosis in this group of children and families was 24 
( 

months, supporting the possibility that the chronicity of the illness influenced 

family participation in: activities as well. 

Overprotective be~avior by parents may influence the events attended, 

activities, and recreation chosen by the family. Overprotective behavior is 

common (Fife, 1980), with parents placing restrictions on activities that 

previously were important to the family. The change in parental behavior 

towards the child with cancer often disrupts the family's previous lifestyle 

(Albin & Binger, 1971; Benoliel, 1972). 
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Another consideration for this variable entering as a predictive factor for 

state anxiety i~ the impact of cancer on the time that the family spends 

together. Time constraints related to intense requirements of treatment also 

may alter the family's ability to participate in activities as a group. 

Researchers have shown family difficulty in meeting the demands of the 

family as well as meeting the demands of the disease (Spinetta & Deasy

Spinetta, 1981). Spinetta and Deasy-Spinetta (1981) found that the more 

complex the cancer treatment regimen, the greater the interference in the 

family's ability to regain a normal lifestyle. 

Surprisingly, increased family intellectual cultural orientation explained an 

additional 9% of the variance in the model evaluating state anxiety at the 

second clinic visit. Increased family intellectual cultural orientation 

significantly contributed to predicting the level of state anxiety at the second 

clinic visit. Closer evaluation of the items on the subscale measuring family 

cultural orientation offer explanation for the finding. Items included learning 

about new and different things, talking about.political and social problems, 

being interested in intellectual cultural activities, having intellectual 

discussions, going to the library, reading books, and enjoying listening to 

music. 

It is speculated that although families may not have the time or finances 

to participate in activities outside the home, they found ways to entertain the 

children through music, reading, and cultural activities. Increased emphasis 

in these areas, however, was associated with the level of state anxiety in 

children at the second clinic visit. Family changes in outside activities may 
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significantly alter the family environment and provide additional anxiety for 

the child with cancer.· 

Trait Anxiett Model 

The five independent variables of chronic childhood cancer stressors, 

family activities and recreation, family cultural orientation, physical 

appearance, and family conflict explained 54% of the variance in the level of 

trait anxiety at the second clinic visit. These variables demonstrate the 

importance of the perception of the cancer experience, family relationships, 

and the child's self-competence on decreasing the psychologic response to 

stressors experienced during treatment for cancer. 

Perception of Chronic Cancer Stressors 

The intensity of chronic childhood cancer stressors accounted for 21 % of 

the variance in the level of trait anxiety. The intensity of chronic childhood 
. . ' 

cancer stressors evalu~tes the child's perception of the impact of cancer on 

his/her life. Questions include whether the child ever thinks or worries about 

'the future, how life has changed since the diagnosis, family changes and 

influences on schedules, entertainment, and attitudes towards each other, and 

concerns about illness and treatment. 

Although a great deal has been written on the impact of cancer on a 

child, there are limited research studies to support the prediction that 

increased perception of th~ intensity of chronic childhood cancer stressors 

influences anxiety in children. Spinetta (1982) found that the child's 

adjustment to leukemia was related to disease stage, frequency of clinic visits, 

visibility of the illness, and level of discomfort caused by the treatment, 



however the child's perception of the specific cancer stressors was not 

. evaluated. 
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Rudin, Martinson, and Gillis (1988) found that feelings of sadness, anger, 

fear, and depression ,were common in a group of seven. adolescent patients. 

Studies of survivors of childhood cancer support the belief that the diagnosis 

of cancer and its treatment are major sources of stressors for children with 

cancer (Chang et al.,' 1988; Koocher & O'Malley, 1981; Lansky et al.,1986; 

Sawyer et al., 1986). However, these studies provide no information 

regarding the impact of cancer stressors experienced by children presently 

receiving treatment for cancer. Interestingly, the intensity of the chronic 

childhood cancer stressors did not significantly correlate with the number of 

months since diagnosis, presence of relapse, or months since relapse. This 

study is unique in that it considers the child's perception of the intensity of 

chronic childhood cancer stressors as a major predictor of the psychologic 

response to stressors and was supported by the findings of the study. 

Family Environment: Participation in Activities 

Family activities and recreation entered second into the model and family 

cultural orientation entered third to explain the level of trait anxiety at the 

second clinic visit. These two variables combined to explain an additional 

19% of the variance. These two variables have been previously described as 

significant predictors of the level of state anxiety at the second clinic visit and 

similar reasons are associated with their significance in predicting the level of 

trait anxiety at the second clinic visit as well. 
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Self-Perception: Physical Appearance 

The child's physical appearance entered as the fourth significant variable 

in predicting the level of trait anxiety at the second clinic visit. The lower 

the child's perceived self-perception in his/her physical appearance, the 

higher the level of t~ait anxiety. Harter (1985a), the author of the self

competence scale used in this study, states that the child's physical 

appearance becomes an important self-concept dimension in later elementary 

and middle school a~e children, the ages of the children in this study. 

Murphy & Moriarty (1976) discussed children who had good feelings about 

themselves as being more resilient and able to cope with stressful situations. 

Werner & Smith (1982) found that the probability of successful 

developmental outcomes were dependent upon children's developmental 

maJceup and self-esteem as well as the quality of the environment. Rutter 

(1985) described a sense of self-esteem and self.;.confidence as important 

factors that influence a child's ability to adjust to numerous life situations. 

Kellerman (1980) described the importance of a positive self-concept in 

relation to the child's ability to cope with cancer. These studies support the 

study's finding that a child's perceived self-perception in physical appearance 

may influence trait anxiety. 

Side effects of cancer treatment commonly· cause significant changes in 

the child's appearance that may alter the child's self-perception of physical 

appearance. Children in the study had many of the side effects of cancer 

treatment discussed in. Chapter 1. Hair loss and weight gain or loss was 

common among the participants in the study. Physical appearance is 
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extremely important for the school-age child. From a developmental 

perspective, physical, appearance is obtained by acceptance from others. The 

child's perception of "being like my friends", "fitting in 'with the group", and 

not ''being different": contribute to the development of positive self-perception. 

The development of, self-perception is affected by c~ncer and its treatment 

for many children. : 

The question remains, why was physical appearance more predictive for 

trait anxiety than the other self-competence domains? For example, both 

global self-worth and physical appearance significantly correlated with trait 

anxiety in the findings from the preliminary analyses. One possible 

explanation is collinearity between the two concepts. Global self-worth and 

physical appearance were moderately correlated (r = .6827) however, in the 

presence of numerous other independent variables, the possibility of 

multicollinearity cannpt be overlooked. 

Family Environment: Family Conflict 

Family conflict entered as the fifth variable in predicting the level of 

anxiety at the second ~linic visit. Family conflict contributed another 5 % 

towards explaining the variance, reflecting the amount of turmoil among 

family members displayed through anger, aggression, fighting among 

members, and frequent criticism of others in the family. Several researchers 

have found that the diagnosis of cancer in a child causes a major disruption 

in family relationships. Marital conflict and stress were common in studies by 

Fife (1980), Kellerman (1980), and Schulman & Kupst (1980). Considerable 

strain is placed on family relationships at a time when support among the 
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family members is needed most. Disruption of the family lifestyle and 

overprotection of the· child with cancer has been shown to affect the siblings 

of children with cancer (Cairns et al., 1979; Fife, 1980; Gogan et al., 1977). 

Sibling conflict was found by several researchers in families of children with 

cancer (Kramer, 198~; Martinson & Cohen, 1988). No childhood cancer 

studies to date have evaluated the presence of family conflict on the child's 

anxiety during treatment. 

Response to Stressors and '[me of Treatment 

Hypothesis four stated that children who are undergoing chemotherapy in 

the clinic will have a greater response to stressors than when in the clinic for 

routine follow-up. The hypothesis was not supported by the data analysis. 

There were no significant differences between the cortisol, epinephrine, 

and norepin~phrine levels during clinic visits for chemotherapy compared to 

visits when no chemotherapy was administered. An interesting finding, 

however, was elevated mean epinephrine levels during both clinic visits. 

Also, norepinephrine levels were at the upper limits of the normal ranges for 

the age of the children participating in the study in all four treatment groups. 

Cortisol levels were :normal for the children in the study. Other studies have 

found similar elevations in epinephrine and norepinephrine levels (Kemp & 

Hatmaker, 1989; Dellahunt & Mellsop, 1987). 

The elevated epinephrine and norepinephrine levels during both clinic 

visits may be associated with the chronicity of childhood cancer rather than 

the postulated stressful experience of the clinic visit. The mean time since 

diagnosis was 24 months, reflecting the chronicity of the childhood cancer 
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experience. Res~archers are: beginning to examine the relationship between 

long-term stressors arid the neuroendocrine response (Steptoe, 1987; Rose, 

. 1989). There is evidence to show that catecholamine responses do not 

extinguish upon familiarizadon with the noxious stimuli, but continue to 

remain elevated as a ·vigilant response to stressors (Henry, et. al., 1980; Rose, 

1980). Findings of elevated epiriephrine levels pr,ovides the impetus for 

further work regarding the impact of chronic stressors on· the neuroendocrine 

system over time. ~e study findings supported other studies to date that 

found stressful situatfons on a chronic basis more stimulating of epinephrine 

and norepinephrine secretion than that of cortisol. Further work is warranted 

on the differences in· stimuli that lead to norepinephrine versus epinephrine 

secretion as well. 

The question as to why there were no physiologic differences rfound 

between the four treatment groups, referenced .above, is difficult to answer 
~ 

because of the limitations of _this study. The smaller than optimum sample 

size provided limited numbers to evaluate the four treatment groups. 

Individual variations: in the response to stressors was apparent by the large 

standard deviations among the epinephrine, norepinephrine, and cortisol 

levels. 

Speculation may: be made that a clinic visit for follow-up of childhood 

cancer may be stressful in itself. Children in this study attended a large, 

comprehensive cancer clinic that serves a large geographic area in the . 

southeastern United States. Many children travel great distances for routine 

clinic visits as well as to receive chemotherapy treatment._ Stressors related to 
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the family's ability to travel to the clinic, being on time for the appointment, 

-sacrifices made by other family members on the day of the clinic visit, and 

even the loss of sleep because of early travel times may all contribute to the 

response to stressors on a routine clinic visit. The number of months since 

diagnosis varied among the subjects, creating different degrees of familiarity 

with the clinic. However, previous researchers evaluating the child's 

responses to acute stressors such as intrusive procedures, demonstrated no 

habituation to the treatment over time (Zeltzer et al., 1989). 

The chronic uncertainty of childhood cancer may also play a role in the 

understanding of why the hypothesis was unsupported in the study. Routine 

clinic visits usually involve a blood count analysis and physical examination to 

assess the status of the disease. The concern about the uncertain status of 

the disease may be as prevalent on the day these routine activities are 

performed as on the days when chemotherapy is received by the child. The 

lack of significant differences in the response to stressors in the four 

treatment groups provides support for the concern of chronic uncertainty 

facing children with cancer regardless of the type of tumor. 

Post Hoc Analysis 

Several of the demographic and disease characteristics of the study 

sample were significantly associated with the independent variables of the 

study. These findings warrant further investigation of these variables as 

factors influencing the Childhood Cancer Stress Model in the future. The 

influence of gender on self-perception and social support was not found in 

the studies performed by the author of these subscales (Harter, 1985a; 
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1985b ). The difference of gender in self-perception and perceived social 

support in the presence of childhood cancer suggests that further study is 

needed. 

Caucasian children in this study reported higher self-perception and 

perceived more sociaJ support than African-American children. Race 

differences were not ·addressed by the author of the instrument. Caucasian 

children also perceived less intense cancer stressors than African-American 

children and used coping strategies less frequently. Further evaluation of 

these findings will provide insight regarding the relationship of race and 

protective factors ass•ociated with childhood cancer. 

Interestingly, children with leukemia reported higher levels of chronic 

cancer stressors. This may be attributed to the unrelenting treatment for this 

type of cancer that lasts for at least 3 years. Treatment for solid tumors 

ranges from 6 mont~s to i years. This finding is further supported by the 

influence of the nuniber of months since diagnosis on -a number of variables. 

Longevity of treatment may impact the child's long-term adjustment. 

The presence of: a relapse and months since relapse influenced the child's 

response to stressors as well as the protective factors of global self-worth and 

perceived social support. _The uncertainty facing :a child who has relapsed is 

reflected in these findings. The realization that school-age children are 

affected by the relapse indicates an awareness of uncertainty, even at a young 

age. This finding indicates a possible need ~or nursing support for these 

children. Strategies developed to facilitate coping with an uncertain future 
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are needed for this group of children. This finding is an important variable 

to consider in the future development of the Childhood Cancer Stress Model. 

Study Limitations• 

Limitations must be considered when interpreting the results of the study. 

While the entire target population identified at one institution was 

approached over a six month period, the sample was comprised of 44 

children. The limited sample size restricted the ability to interpret the · 

meaning of the findings of the canonical correlations since there was less than 

the recommended number of subjects per variable. The small sample size 

produced limited numbers of subjects in each of the four treatment groups: 

no chemotherapy, IM chemotherapy, IV chemotherapy, and procedures and 

IV or Im chemotherapy. These limited numbers provided findings that 

cannot be generaliz~d to children receiving different types of treatment for 

cancer. 

Due to the limited number of children with cancer diagnosed each year, 

availability of a sample population who had never experienced a relapse was 

not attainable. The· composition of the sample consisted of children who had 

experienced a relapse ·as well as children who were in continued remission. 

The differences in the disease status of the sample population prevents the 

generalizability of the study findings to children receiving treatment for 

cancer who had not experienced a relapse of the disease. The duration of 

time since diagnosis varied among the participants, making it inappropriate to 

generalize to children newly diagnosed with cancer. 
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Another limitation of the study was the inability to use all the urine 

specimens for evaluation of physiologic measurements during both clinic 

visits. The intensive regimens for treatment of childhood cancer made it 

difficult to screen for all drugs that interfere with catecholamine or cortisol 

excretion. 

While urine specimens were obtained at the end of the clinic visit 

representing the level of catecholamines and cortisol excreted during, the time 

in the clinic, urine sampling instead of a urine collection is a limitation of the 

study. Twenty-four hour urine collections are the most reliable 

measurements of catecholamine and cortisol excretion. However, in an 

outpatient setting, 24 hour sample collections are difficult, if not impossible 

to obtain. Twenty-four hour collections are commonly incomplete even when 

the individual is hospitalized, particularly in children, providing support for 

the use of urine sampling instead of urine collection in the study. 

Numerous factors are known to affect physiologic respons·es to stressors 

and control of all extraneous variables that may influence the response to 

stressful situations is virtually impossible. The sensitivity of the physiologic 

response to stressors makes it· difficult to generalize the significant findings in 

the study without acknowledging the variability of the measurements in 

response to extraneous variables. 

Post-hoc analysis revealej that several of the demographic/disease 

characteristics influenced the independent and dependent variables. The 

influence of "nuisance" variables was addressed by hierarchial regression 

analyses. The small sample size led to greatly decreased degrees of freedom 
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with this type of analysis, thus meaningful predictability using this type of 

statistic is not possi~. Future resear~h with- the Childhood Cancer Stress 

Model will include the influence of significant disease/ demographic variables 

found in this study. 

Reliability of the instruments used in the study ranged from high to low. 

The internal consistency reliabilities of the HSPPC subscales, measuring the 

child's self-competence was below the subscale reliability scores previously 

obtained by the Harter (1985). The lower reliability may be attributed to the 

homogeneity of the sample, since all children were presently receiving , 

treatment for cancer. Two of the subscales of the HSSSC, measuring the 

child's perception of social support, demonstrated low reliability. One 

subscale, social support from classmates was not used in the data analysis 

because of the low reliability obtained. This finding may be attributed to the 

use of homebound teachers for some of the children participating in the 

study. Lack of exposure to classmates may have contributed to the instability 

of the subscale. This possibility is further supported by the lower reliability 

of the teacher social .support subscale compared to the parent and friend 

subscales. Children who are not in a structured learning environment 

providing involvement with classmates and a teacher on a daily basis may 

account for the lower reliability of both the classmate and teacher subscales. 

The FES, measuring the parent's perception of the home environment 

revealed problematic reliabilities for some of the subscales and three were 

not used in data analysis. Several researchers have questioned the reliability 

of the FES in recent years. Loveland-Cherry, Youngblut, and Leidy (1989) 
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found similar reliabiliiies among the FES subscales as found in this study. 

These authors cautioned against the use of three of the subscales. Two of 

these three. subscales,: independence and moral-religious emphasis, were not 

used in this study because of low reliability scores. Findings in this study 

warrant closer examination of the FES subscales before using it in future 

studies. 

Overview of Study Contribut~ons to the Childhood Cancer Literature 

This study is the first to examine the child's perception of chronic cancer 

stressors, protective factors and the influence of the type of clinic visit on the 

child's response to stressors during treatment for cancer. The following 

section presents highlights of significant findings that ·are major contributions 

to the childhood cancer literature. 

Perception of Chronic Cancer Stressors 

In this study, the ·intensity of perceived chronic cancer stressors influenced 

the child's level of trait anxiety. The chronicity of the cancer experience 

required the child to remain responsive• and vigilant t~ meet the ongoing 

stressors caused by treatment. for catic~r. Interestingly, the perception of 

chronic cancer stressors did not increase over time or in the pre~ence of a 

relapse. This study is the first to· examine the child's perception of cancer 

stressors and revealed that children as -young as 61/2 years of age were 

aware of the influence of treatment for cancer on their lives. 

Protective Factor·s 

Protective factor~ found to be most important for children receiving 

treatment for cancer included the perception of global self-worth and physical 
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appearance. While no previous studies have examined these characteristics 

as protective factors for children with cancer, pervious researchers have 

em~hasized the importance o~ self-worth and physical appearance in 

increasing a child's resilience to stress. This study provides further support 

for previous studies in the context of the child with cancer. 

In this study, the family environment played a significant role in affecting 

the child's response to stressors experienced during treatment for cancer. 

Developmentally, the school-age child needs to continue to be active in 

activities outside the home environment and at the same time needs the 

family to share in these activities. This was found to be true in this group of 

children with cancer. Another finding of importance concerned family 

communication. While open communication is important, school age children 

may be better "protected" in families who use discretion in confiding all their 

thoughts and fears to the· child with-cancer. Also, families who revealed 

conflict among family members were less able to provide support for the 

child during treatment for cancer. 

Social support fr~m friends was a _significant variable that influenced the 

child's response to stressors. For the school-age child, support outside the 

family environment is essential, since this is· a stage of development that 

requires peer support for the formation of identity. 

Although coping· strategies used by children with cancer did not enter into 

the models, findings from this study support the concept's helpfulness as a 

protective factor against the stressors associated with childhood cancer. 

Intercorrelations used to evaluate the data prior to regression analyses 
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revealed that the use .of coping strategies and their perceived helpfulness 

influenced both physiplogic and psychologic response to stressors. 

Further evaluation of the intercorrelations revealed the coping strategies 

subscales to be· more significantly correlated with each other as well as with 

chronic cancer stressors than the other independent variables_. Further work 

is necessary to evaluate the importance of coping strategies in relation to the 

child's self-perception, family environment, and perceived social. support as 

protective_ factors for: the ·child· with cancer. 

'[ype of Clinic Visit 

The finding that physiologic responses to stressors were consistent across 

all four treatment groups has not been considered previously in the literature. 

Elevated epinephrine levels and increased norepinephrine levels during two 

clinic visits provides support for the hypothesrs that children experience 

stressors related to the cancer experience regardless of the reason for the 

clinic visit. Elevation of the physiologic measures during two clinic visits 

suggests the need for further study of the impact of chronic illness on an 

individual's long-term physiologic adjustment. 

Sipificant Variables for Future Research 

The study provided insight into the significant protective factors that 

influence the child's response to stressors experienced during treatment for 

cancer. Variables to consider for future research on the Childhood Cancer 

Stress Model include the child's perceived global self-worth, physical 

appearance, social support from friends, perception of chronic cancer 

stressors, and family conflict, communication, and participation in activities. 
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Nursin& Implications and Recommendations. 

Study findings provide insight for nursing considerations when caring for 

children with cancer and their families. This section begins with a discussion 

of the nursing implications based on the study findings and concludes with a 

discussion of the direction for further stress research related to childhood 

cancer. 

Nursine Implications 

As more children survive cancer, increased emphasis must be placed on 

maintaining an· environment that optimizes growth and development during 

treatment for cancer. This task is difficult to accomplish since the treatment 

regimens necessary to provide cure are intensive and create numerous 

difficulties for the child with cancer as well as the -family. Findings in this 
" 

study support the need for nursing to emphasize the importance of the family 

environment in providing support for the child receiving treatment for cancer.· 

Families who talk openly about family stressors, experience conflict among 

the family members, and who participate less in activities and recreation were 

associated with increased response to stressors in the child with cancer. 

Nursing interventions that assist the family in identifying changes that have 

occurred in the family since the child's diagnosis of cancer may increase 

family awareness of the unmet needs among all of the family members. 

Strategies that promote cohesion within the family may prevent the type of 

environment observed to increase the child's responses to chronic cancer 

stressors in this study. 
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While_it is evident that each child responds differently to the diagnosis 

and treatment of cancer, limited emphasis is placed on·the child's perception 

of the cancer experience when providing nursing care. The intensity and 

frequency of chronic childhood cancer stressors has not been evaluated by 

previous researchers. In this study school-age children were knowledgeable 

and aware of the situation and able to identify changes in their life that 

occurred as a result of treatment for cancer. In this study, children who 

perceived more intense and frequent chronic cancer stressors demonstrated 

an increased response to stressors. Increased awareness of a child's thoughts 

and concerns regarding the cancer experience will promote individualized 

nursing interventions designed to decrease the child's specific fears and 

worries. 

The perception of the cancer experience also influenced the frequency 

and effectiveness of coping strategies used by the children in this study. This 

finding demonstrates the importance of the use of effective coping strategies 

by the child with cancer. The finding that children as young as 6 1/2 years of 

age were able to develop helpful coping strategies and use these coping 

strategies: more frequently when the perception of chronic cancer stressors 
I • 

was more intense supports the need for greater nursing emphasis on 

assessment of the child's coping abilities at the time of the diagnosis of 

cancer. Early assessment of a child's coping skills may provide opportunities 

for nursing to encourage strategies that assist the child through stressful 

situations during cancer treatment. Nursing interventions that allow the child 

with cancer to establish some degree of control during the stressful 



experience may prove to alter the child's perception of the situation. The 

physiological and psychological implications of altered perception of the 

cancer experience is a subject worthy of further exploration. 
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Perception of the child's global self-worth was an important variable in 

this study. The child's perception of global self-worth influenced the response 

to stressors. Early assessment of the child's feelings of global self-worth may 

be an important screening method for children who will have the most 

difficulty coping with· cancer treatment. Children identified "at risk" for an 

increased response to stressors during treatment for cancer could be 

encouraged to join children's cancer support groups, attend summer camps 

for children with cancer, and to discuss the changes they have· experienced in 

their physical appearance because of treatment with someone they trust. 

Individual family cou,nseling may be warranted to assist the family in 

developing ways to support the child during treatment. 

The finding that the :r~sponse to stressors did not vary across the four 

treatment groups prqvides insight for nursing interventions. Epinephrine and 

norepinephrine levels during both clinic visits revealed that children had an. 

increased response to stressors regardless of the reason for the clinic visit. 

While the childhood· cancer literature revealed numerous articles related to 

stress associated with intrusive procedures, the experience of the clinic visit 

itself was not discussed. Nursing awareness that there is an increased 

response to stressprs· in children returning for a routine clinic visit as well as 

for procedures and chemotherapy is important, enabling the nurse to provide 

support for the child regardless of the reason for the clinic visit. 
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Awareness that children diagnosed longer have an increased physiologic 

and psychologic response to stressors is also an important finding that impacts 

nursing care. Frequently, nursing interventions focus on the newly diagnosed 

child. This study revealed the need for continued support for the child and 

family throughout treatment for cancer. Whether the stressors were different 

for the child diagnosed with cancer for a longer period of time is not known. 

Further research is necessary to explore stressors encountered by the child 

who has been diagnosed longer with cancer. 

The presence of a relapse provided important information for nursing 

interventions. The discovery that the school-age child who had experienced a 

relapse reacts to the uncertainty of the situation lends support for realization 

that children are aware of the status of the disease. While childhood cancer 

cure rates approach 60% there remains a significant population of children 

who will not survive. The uncertainty facing children who have experienced a 

relapse should not be overlooked because the child is too young. Nurses who 

realize that school-age children may be aware of the uncertainty associated 

with a relapse will provide more appropriate support measures for the child 

than nurses who choose to believe that the child is unaware of the situational 

status of his /her disease. Further research assessing the concerns of children 

who have experienced a relapse will provide insight for specific nursing 

interventions to support these children as they face an uncertain future. 

Future Directions for Stress Research 

Stress research began by using a stress-response model and has evolved 

toward examination of interactive relationships among the nature of the 
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stressor, psychologic and physiologic responses, and the individual's appraisal 

of the stressor. Previous researchers have shown that variation in exposure to 

stressors alone appears inadequate to explain the interactive · process between 

the individual and the environment. Findings in this study provide support 

for the importance of the appraisal of the stressor as well as the need to 

explore more than just variation in the stressor. In this study, the variation of 

the stressor, type of clinic visit, showed no significant differences in the 

physiologic response., However, the •Chronicity of the stressor was evidenced 

by increased catecholamine levels. 

Although considerable work has been done evaluating the effect of 

numerous stressors on the individual's neuroendocrine response, limited 

research is available that evaluates the stressor with respect to the 

individual's perception of the experience. The importance of the child's 

perception of the cancer experience was realized only after completing the 

study, when examining the numerous correlations among chronic childhood 

cancer stressors and the independent and dependent variables. The 

contribution of the assessment of the intensity and frequency of chronic 

childhood cancer stressors is unique to the literature and provides a 

beginning method to ·evaluate the interactive relationship between the 

environment, childhood cancer experience, and the individual's perception of 

the experience. 

The finding in this study that children diagnosed with cancer longer 

demonstrated higher physiologic responses to stressors indicates that the 

longevity of exposure to chronic stressors is an important consideration for 
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future research. The relationship between longevity and uncertainty also has 

not been explored in the childhood cancer literature. Uncertainty may 

influence the perceptual meaning of the situation and may indirectly 

influence physiologic and psychologic responses to stressors. The meaning of 

the presence of a relapse and its effect on the child's physiologic and 

psychologic responses, to the cancer experience needs to be explored. 

Findings in this study increase the realization that childhood cancer is a 

chronic illness. The impact of the longevity of the cancer experience was 

evident. Future research evaluating the effect of cancer and its treatment on 

the child's growth and development that encompasses the cognitive, social, 

emotional, and interpersonal domains must be considered. Longitudinal 

research studies are necessary to facilitate evaluation of the long-term 

adjustment following the diagnosis of cancer. These research studies must 

begin at the initiation of treatment for cancer. Evaluation of protective 

factors that influence a child's resilience to cancer stressors during the cancer 

treatment experience may provide insight for nursing interventions for 

children facing all types of chronic illnesses. 

The influence of gender on the norepinephrine model provides further 

supp9rt for previous studies. Interestingly, gender did not influence 

epinephrine or norepinephrine secretion during the first clinic visit. 

Researchers in the future must continue to evaluate the influence of gender 

on the physiologic response to stressors. 

As with all research endeavors, the questions that arise following 

completion of a study outnumber previous inquiries. Future stress 



researchers must continue to pursue the importance of the interactions 

among the nature of the stressor, perceptual meaning of the stressor, and 

physiologic and psychologic responses affecting long-term adjustment. 

139 



References 

Adams, D. W. (1979). Childhood malignancy. Springfield: Charles C. 

Thomas. 

Ader, R., Felton, D., & Cohen, N. (1991)Psychoneuroimmunology. 

New York: Academic Press. 

Ahmed, P. (19~1). Living and dying with cancer. New York: Elsevier 

Science. 

140 

Albin, A, & Binger, C. (1971). · A conference with the family of a leukemic 

child. American Journal Disease Child, 122, 362. 

Anthony, E. J., & Cobler, B. J. (1987). The invulnerable child. New York: 

Guilford Press. 

Anthony, E. J., & Koupernik, C. (1974). The child in his family: Children

at psychiatric risk (vol. 3). New York: John Wiley and Sons. 

Band, E. B., & Weisz, J. R. (1988). How to feel better when it feels bad: 

Children's perspect1ves on coping with everyday stress. Developmental 

Psychology. 24(2), 247-253. 

Barbarin, 0. A. (1987). Psychosocial risks and invulnerability: A review of 

the theoretical and empirical bases of preventative family-focused 

services for survivors of childhood cancer. Journal of Psychosocial 

Oncology. ~(4), 25-41. 

Baum, A, Gatchel, R. J., & Schaeffer, M. A (1983). Emotional, behavioral, 

and physiological effects of chronic stress at Three Mile Island. Journal 

of Consulting and Clinical Psychology. 51(4), 565-572. 



141 

Baum, A, Grunberg, N. E., & Singer, J. E. (1982). The use of psychological 

and neuroendocrinology measurements and the study of stress. Health 

Psychology, 1(3), 217-236. 

Benoliel, H. (1972). The concept of care for a child with leukemia. Nursing 

Forum, 11, 195. 

Binger, C., Albin, A., & Feuerstein, R. (1969). Childhood leukemia, 

emotional impact on patient and family. New England Journal_ of 

Medicine, 280, 414. 

Bodkin, C. M., Pigott, T. J., & Mann, J. R. (1982, May). Financial burden of 

childhood cancer. British Medical Journal, 284, 1542-1544. 

Bossert, E., & Martinson, I. M. (1990, June). Kinetic family drawings

revised: A method of determining the impact of cancer ·on the family as 

,perceived by the c~ild with cancer. Journal of Pediatric Nursing . .S.(3), 

· 204-213. 

Brand, A.H., Johnson, J. H., & Johnson, S~ B. (1986). Life stress and 

diabetic control in children and adolescents with insulin-dependent 

diabetes. Journal of Pediatric Psychology, 11(4), 481-495. 

Brown, M. S., & Ta:r~ner, C. (1988, May/June). Type A behavior and 

cardiovascular responsivity in preschoolers. Nursing Research, 37(3), 

152-155. 

Burgert, 0. (1972). Emotional impact of acute leukemia. Mayo Clinic 

Protocols, 47, 273. 



142 

Burke, P. M., Reichler, R. J., Smith, E., Dugaw, K, McCauley, E., & 

Mitchell, J. (1985, September). Correlation between serum and salivary 

cortisol levels in depressed and nondepressed children and adolescents. 

American Journal Psychiatzy, 142(9), 1065-1067. 

Cairns, N. U., Clark, G. M., Smith, S. D., ~ Lansky, S. B. (1979). Adaptation 

of siblings to childhood malignancy. Journal of Pediatrics, 94(3), 484-

487. 

Caldwell, J. R. (1985). Test critiques volume II. Kansas City, Mo: Test 

Corporation of America, Westport Publishers. 263-274. 

Carrieri, V. K, Lindsey, A., & West, C. M. (1986). Pathophysiological 

phenomena in nursing. Philadelphia: W.B Saunders Co. 

Caty, S., Ellerton, M. L., & Ritchie, J. A (1984, September/October). 

Coping in hospitalized children: An analysis of published case studies. 

· Nursing Research, 33(5), 277-282. 

Chandler, L. A, & Shermis, M. D. (1986). Behavioral responses to stress: 

Profile patterns of children. Journal of Clinical Child Psycholo~~ 15 ( 4 ), 

317-322. 

Chang, P., Nesbit, M. E., Youngren, N., & Robison, L. L. (1987). 

Personality characteristics and psychosocial adjustment of long-term 

survivors of childhood cancer. Journal of Psychosocial Oncolo~ . .5:(4), 

43-58. 

Chekryn, J., Deegan," M., & Reid, J. (1987). Impact on teachers when a child 

with cancer returns to school. Children's Health Care, 15(3), 161-165. 



Chessler, M. A, & Barbarin, 0. A (1987). Childhood cancer and the 

family. New York: Brunner /Mazel. 

Clayton, P., Halikas, J., & Maurice, W. (1972). The depression of 

widowhood. British Journal of Psychiatry, 120, 71-78. 

143 

Cobb, S., (September-October 1976). Social support as a moderator of life 

stress. Psychosomatic Medicine, 38(5), 300-309. 

Cook, N. J., Ng, A., Read, G. F., Harris, B., & R~ad-Fahmy, D. (1987). 

Salivary co!tisol for monitoring adrenal activity. during marathon runs. 

Hormone Res., 25, · 18-23. 

Compas, B. E., How~ll, D.· ~-, Phares, V., & Williams, R. A. (1989). Parent 

and child stress and symptoms: An integrative analysis. Developmental 

Psychology, 25(4), 550-55.9. 

Cyphert, F. (1973). Back to school for the child with cancer. Journal of 

• School Health, 43, :215-217. 

Davidson, L. M., Fleming, R., & Baum, A.· (1987). Chronic stress, 

catecholamines, and sleep disturbance at Three Mile Island. Journal of 

Human Stress, 13(2), 75-83. 

Delahunt, J. W. & Mellsop, G. (1987). Hormone changes in stress. Stress 

Medicine, .J., 123-134. 

Dopson, C., & Harper, M. (1983). Unresolved grief in the family. 

American Family Physician, 27(1), 207-211. 

Edwinson, M., Arnbjornsson, E., & Ekman, R. (1988). Psychologic 

preparation program for children undergoing acute appendectomy. 

Pediatrics, 82(1), 30-36. 



144 

Elliot, G. R., & Eisdorfer, C. (1982). Stress and human health. New York: 

Springer. 

Elwood, S. W., Ferguson, H.B., & Thakar, J. (1986). Catecholamine 

response of children in a naturally occurring stressor situation. Journal 

of Human Stress, 154-161. 

Engel, G. L., & Schmale, A.H. (1972) .. Conservation withdrawal: A 

primary regulatory process for organismic homeostasis. In R. Porter & J. 

Knight (Eds.), Physiology, emotion and psychosomatic illness (pp. 57-75). 

Elsevier, Amsterdam: Ciba Symposium 8. 

Fibiger, W., Evans, 0., & Singer, G. (1986). Hormonal responses to a 

graded mental workload. European Journal of Applied Physiology, 55, 

339-343. 

Fife, B. (1980, October). Childhood cancer is a family crisis: A review. 

· Journal of Psychiatric Nursing and Mental Health Services, 10, 29-34. 

Fleming, R., Baum, A, & Singer, J.E. (1984). Toward an integrative 

approach to the study of stress. J oumal of Personality and Social 

Psychology. 46(4), 939-949. 

Foreman, D. M., & Goodyer, I. M. (1988). Salivary cortisol hypersecretion 

in juvenile depression. Journal of Child Psychology and Psychiatzy, 29(3), 

311-320 

Francis, S. J., Walker, R. F., Riad-Fahmy, D., Hughes, D., Murphy, J. F., & 

. Gray, 0. P. (1987). Assessment of adrenocortical activity in term 

newborn infants using salivary cortisol determiantions. Journal of 

Pediatrics, 111(1), 129-133. 



Frankenhaeuser, M. (1975). Experimental approaches to the study of 

catecholamines and emotions. In: Levi, L. (Ed) Emotions-Their 

Parameters and Measurement. Raven Press, New York, 209-234. 

Frankenhaeuser, M. (1971). Behavior and cirulating hormones. Brain 

.Research, 31, 241-262. 

145 

Frayn, K. N. (1986) .. Hormonal control of metabolism in trauma and sepsis. 

Clinical Endocrino~oiY. 24, 577-599. 

Freyschuss, U., Hjemdahl, P., Juhlin-Dannefelt, A., & Linde, B. (1988). 

Cardiovascular and sympathoadrenal responses to mental stress: 

Influence of B-blockade. American Physiological Society. IJ1443-H1451. 

Fritz, G. K., Williams, J. R.,.& Amylon, M. (1988). After treatment ends: 

Psychosocial sequelae in pediatric cancer survivors. American Journal of 

Orthopsychiatr.y, 58(4), 552-561. 

Garmezy, N. (1987, April). Stress, competence, and development: 

Continuities in the: study of schizophrenic adults, children vulnerable to 

psychopathology, and the search for stress-resistant children. American 

Journal of Orthopsychiatr.y, 57(2), 159-174. 

Garmezy, N., & Rutt.er, M. (1983). Stress, coping, and development in 

children. New York: McGraw-Hill. 

Gath, A., Smith, M. A,·& Baum, J. D. (1980). Emotional, behavioural and 
' . 

educatim;tal disorders in diabetic children. Archives of Disease of 

Childhood, 55, 371-375. 

Gogan, J., Koocher, G., Foster, D., et al. (1977). Effects of childhood cancer 

on siblings. Health and Social Work, 2, 42. 



146 

Gogan, J., O'Malley, J., & Foster, D. (1977). Treating the pediatric cancer 

patient: A review. Journal of Pediatric Psycholoi)'. 2, 42. 

Gold, P. W., Goodwin, F. K, & Chrousos, G. P. (1988, August). Clinical 

and biochemical manifestations of depression: Relation to the 

neurobiology of stress. New England Journal of Medicine, 319, 413-420. 

·Goldstein, D. S., Eisenhofer, G., Sax, F. L., Keiser, H. R., & Kopin, I. J. 

(1987). Plasma norepinephrine pharmacokinetics during mental 

challenge. Psychosomatic Medicine, 49, 591-605. 

Goodheart, L. (1977). Re-entry: Living with childhood cancer. American 

Journal of Orthopsychiatry, 47, 651. 

Goodell, A. S. (19_84). Peer education in schools for children with cancer. 

Issues in Comprehensive Pediatric Nursing.1(2-3), 101. 

Gray, J. A. (1982). The neuropsycholoi)' of anxiety. New York: Oxford 

· University Press. 

Hale, H. B, Hartman, B. 0., Harris, D. A., Williams, E.W., Miranda, R. E., 

Rosenfeld, J. M., Smith, B. N. (1972, March). Physiologic stress during 

50-hour double-crew missions in C-141 aircraft. Aerospace Medicine, 

293-299. 

Hale, H. B., Hartman, B. 0., Ha_rris, D. A, Miranda, R. E., & Williams, E. 

W. (1973, September). Physiologic cost of prolonged double-crew flights 

in C-5 aircraft. Aerospace Medicine, 999-1007. 

Hall, H. R. (1982). Hypnosis and the immune system: A review with 

implications for cancer and the psychology of healing. American Journal 

of Clinical Hypnosis, 25(2-3), 92-103 .. 



147 

Harter, S. (1985a): Manual for the Self-Perception Profile for Children. 

University of Denver. 

Harter, S. (1985b). Manual for the Social Support Scale for Children. 

University of Denver. 

Harter, S. & Marold, D. (1990). A model for the determinants and 

mediational role of self-worth: Implication for adolescent depression and 

suicidal ideation. In G. Goethals & J. Strauss (Eds). The self: An 

interdisciplinazy approach. New York: Springer-Verlag. 

Heller, A, Rafinan, S., · Zvagulis, I., & Pless, I. B. · (1985). Birth defects and 

psychosocial adjustment. American Journal of Diseases of Children, 139, 

257-263. 

Henry, J. P., Ganong, W. P., Kopin, I. J., Kozlowski, S., Nemeth, S., Sudakov, 

K. V., & Vigas; M .... (1980). · ~tress theory: Panel discussion. 

· Catecholamines in stress: Recent advances, 557-571. 

Herman, S. B. (1986). School re-entry following a diagnosis of cancer. In 

M. J. Hockenberry & D. K.. Coody (Eds.), Pediatric oncoloi)' and 

hematology: Perspectives on care. St. Louis: C.V. Mosby. 

Hobfoll, S. E. (1989, March). Conservation of resources: A new attempt at 

conceptualizing stress. American Psychologist, 44(3), 513-524. 

Hockenberry-Eaton, M. J., & Benner, A. (1990). Patterns of nausea and 

vomiting in children: Nursing assessment and intervention. Oncology 

Nursing Forum, 17(4), 575-584. 



148 

Hodges, K., Kline, S., Stern, L., Cytryn, L., & McKnew, D. (1982). The 

development of a child assessment interview for research and clinical use. 

Journal of Abnormal Child PsycholoiY. 10, 173-189. 

Hollingshead, A. B., & Redlich, R. C. (1958). Social class and mental illness. 

New York: John Wiley and Sons. 

Holmes, H. A, & Holmes, F. F. (1975). After ten years, what are the 

handicaps and life styles of children treated for cancer? Clinical 

Pediatrics, 14(9), 819-823. 

Holmes, T. H., & Masuda, M. (1974). Life changes and illness susceptibility. 

In B. S. Dohrenwend & B. P. Dohrenwend (Eds.), Stressful life. events: 

Their nature and effects. New York: John Wiley and Sons. 

House, J. S., Landis, K. R., & Umberson, D. (July 1988). Social 

relationships and health. Science, 241, 540-545. 

Hyman, R. B., & Woog, P. (1982). Stressful life events and illness onset: A 

review of crucial variables. Research in Nursing and Health, .S., 155-163. 

Iles, J. P. (1979). Children with cancer: Healthy siblings perceptions during 

the illness experience. Cancer Nursing~ 2, 371-377. 

Jemmot, J. B., & Locke, S. E. (1984). Psychosocial factors, immunologic 

mediation, and human susceptibility to infections diseases: How much do 

we know? Psychological Bulletin, 95(1), 78-108. 

Jones, K. V., Copolov, D. L., & Outch, K. H. (1986). Type A, test 

performance and salivary cortisol. J ouinal of Psychosomatic Research, 

30( 6). 699-707. 



Kagan, J., Reznick, ·J.S., ·& Snidman, N. (1987). The .physiology and 

psychology of behavorial intervention in young children. Child 

Development, 58, 1459-1473. 

Kagen-Goodheart, L. .(1977). Reentry: Living with childhood cancer. 

· Journal of Orthopsychiatr_y, 47(4), 651-658. 

149 

Kakimoto, Y., Nakamura, A., Tarui, H., Nagasawa, Y., & Yagura, S. (1988, 

June). Crew workload in JASDF C-1 transport flights: I. Change in heart 

rate and salivary cortisol. Aviation. Space, and Environmental Medicine, 

59(6), 511-516. 

Kanner, A. D., Coyne,.J. C., Schaefer, C., & Lazarus, R. S. (1981). 

Comparison of two modes of stress measurement: . Daily hassles and 

uplifts versus major life events. Journal of Behavioral Medicine, .f, 1-19. 

Kaplan, D. M., Grobstein, R., & Smith, A. (1976). Predicting the impact of 

· severe illness in families. Health Social Work, 1, 71. 

Katz, E., Kellerman, J., Rigler, D., Williams, S., & Siegel, S. (1977). School 

intervention with pediatric cancer patients. Journal of Pediatric 

Psychology. 2(2), 72-76. · 

Katz, E. R., Kellerman, J., & Siegel, S. E. (1980). Behavioral distress in 

children with cancer undergoing medical procedures: Developmental 

considerations. Journal of Consulting Clinical Psychology. 48, 356-365. 

Kellerman, J. (1980) .. Psychological aspects of childhood cancer. 

Springfield: · Charles C. Thomas. 



150 

Kellerman, J., Zeltzer, L., Ellenberg, L., et al. (1983). Adolescents with 
\ 

cancer: Hypnosis for the reduction of the acute pain and anxiety 

associated with medical procedures. Journal of Adolescent Health Care, 

-4:, 85-90. 

Kemmer. F. W., Bisping, R., Steingruber, H.J., Baar, H., Hardtmann, F., 

Schlaghecke, R., & Berger, M. (1986, April). Psychological stress and 

metabolic contr~l in patients with Type I diabetes mellitus. The New 

England Journal of Medicine, 314(17), 1078-1082. 

Kemp, V. H., Hatmaker, D. D. (1989). Stress and social support in high

risk pregnancy. Research in Nursing and Health, 12, 331-336. 

Kessler, R. C. (1979). A strategy for studying differential vulnerability to the 

psychological consequences of stress. Journal of Health and Social 

Behavior, 20, 100-108. 

Koocher, G. P., & O'Malley, J.E. (1981). The Damocles syndrome. New 

York: McGraw-Hill. 

Kovacs, M. (1981). Rating scales to assess depression in school-aged 

children. Acta Paedopsychiatrica, 46, 305-315. 

Kovacs, M., Feinberg, T. L., Paulauskas, S., Finkelstein, R., Pollack, M., & 

Crouse-Novak, M. (1985). Initial coping responses and psychosocial 

characteristics of children with insulin-dependent diabetes mellitus. 

Journal of Pediatrics, 106, 827~834. 

Kramer, R. F. (198i). Living with childhood cancer: Healthy sibling's 

perspectives. Issues in Comprehensive Pediatric Nursing . .5.(3), 155-165. 



Kupst, M. J ., Schulman, J. L., Maurer, H., Honig, G ., Morgan, E., & 

Fochtman, D. (1984). Coping with pediatric leukemia: A two-year 

follow-up. Journal of Pediatric PsycholoiY . .2.(2), 149-163. 

151 

Kuttner, L., Bowman, M., & Teasdale, M. (1988, December). Psychological 

treatment of distress, pain, and anxiety for young children with cancer. 

Developmental and Behavioral Pediatrics, .2.(6), 374-381. 

Lamontagne, L. L. (1984, March/ April). Children's locus of control beliefs 

as predictors of preoperative coping behavior. Nursing Research, 33(2), 

76-85. 

Lansky, S. B., Cairns, N. U., Clark, G., Lowman, J. T., Miller, L., & 

Trueworthy, R. C. (1979). Childhood cancer: Nonmedical costs of illness . 

. Cancer, 43, 403-408. 

Lansky, S. B., Lowman, J. T., Vats, T., & Gyulay, J. E. (1975). School phobia 

· in children with malignant neoplasms. American Journal of Diseases in 

Children, 129, 42-46~ 

Lansky, S. B., List, M. A, & Ritter-Sterr, C. (1986). Psychosocial 

consequences of cure. Cancer, 58, 529-533. 

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal and coping. New 

York: Springer. 

Lenders, J., Houben, H., Valderen, R, Willemsen, J., & Thien, T. (1988). 

Reproducibility of haemodynamic and plasma catecholamine responses to 

isometric exercise and mental arithmetic in normo- and hyper-tensive 

subjects. Clinical Science, 75, 615-619. 



152 

Levi, L. (1965). The urinary output of adrenaline and noradrenalin during 

pleasant and unpleasant emotional states. Psychosomatic Medicine, 27, 

80-85 . 

. Lewis, B. L., & Khaw, K. (1982). Family functioning as a mediating variable 

affecting psychosocial adjustment of children with cystic fibrosis. J oumal 

· of Pediatrics, 101, 636-640. 

Lewis-Beck, M. · S. (1990). Applied Regression: An Introduction. Sage 

University Paper series on Quantitative Applications in the Social 

Sciences, 07-022. Beverly Hills and London: Sage Publications. 

Li, F. P., & Stone, R. . (1976). Survivors of cancer in childhood. Annuals of 

Internal Medicine, 84, 551-553. 

Locong, A.H., & Roberge, A.G. (1985, February). Cortisol and 

catecholamines response to venisection by humans with different blood 

· groups. Clinical Biochemistry. 18, 67-69. 

Loveland-Cherry, C. J., Youngblut, J. M., & Kline Leidy, N. W. (1989). A 

psychometric analysis of the family environment scale. Nursing Research, 

38(5), 262-266. 

Lundin, T. (1984). Long-term outcome of Qereavement. British Journal of 

Psychiatry~ 145, 424-428. 

Lynn, M.R. (1986). Determination and quantification of conte~t validity. 

Nursing Research, 35( 6), 382-385. 

Martinson, I. M., & Cohen, M. H. (1988). Themes from a longitudinal study 

of family reaction to childhood cancer. Journal of Psychosocial 

Oncology . .fi(3 / 4 ), 81-98. 



Marx, M. B., Garrity, T. F., & Somes; G. W. (1977). The effect of 

imbalance in life satisfactions and frustrations upon illness behavior in 

college students. Journal of Psychosomatic Research, 21, 423-427. 

153 

Mason, J. W. (1968). A review of psychoendocrine research on the 

sympathetic-adrenal cortical system. Psychosomatic Medicine, 30(5 pt. 2), 

631-653. 

Mason, J. W. (1975, March). A historical view of the stress field. Journal of 

Human Stress, 6-12. · 

Mason, J. W., Giller, E~ L., Kosten, T. R., & Harkness, L. (1988). Elevation 

of urinary norepinephrine / cortisol ratio in posttraumatic stress disorder. 

The Journal of Nervous and Mental Disease, 176(8), 498-502. 

Matthew, R. J., Ho, S.· T., Karalik, P., Taylor, D. L., & Claghorn, J. L. 

(1980). MAO, DBH, and COMT: The effect of anxiety. Psychiatry~ 41, 

- 25-27. 

Mattson, A. (1972). Long-term physical illness in childhood: A challenge to 

psychosocial adaptation. Pediatrics, 50(5), 801. 

McCann, B. S., & Matthews, K. A. (1988, November). Influences of 

potential for hostility, Type A behavior, and parental history of 

hypertension on adolescents' cardiovascular responses during stress. 

Psychophysiolo~, 25(5), 503-511. 

McClowry, S., Davies, E., May, K., Kulenkamp, E., & Martinson, I. (1987). 

The empty space ph¢nomenon: The process of grief in the bereaved 

family. Death Studies, 11, 361-374. 



154 

McCormick, D. (1986). School reentry progra!Il for oncology patients. 

Journal of the Association of Pediatric Oncology Nurses, J(3), 13-25. 

Mc Laughlin, G. H. (1969). SMOG grading: A new readability formula. 

J oumal of Reading, 12, 639-646. 

McNicol, K, Williams, H. E., Allan, J., & McAndrew, I. (1973). Spectrum 

of asthma in children - III. Psychological and social components. British 

Medical Journal, J, 16-20. 

Mercer, R. T., May, K. A., Ferketich, S., DeJoseph, J. (November/December 

1986). Theoretical models for studying the effect of antepartum stress on 

the family. Nursing Research, 35(6), 339-346. 

Moos, R., & Moos, B. (1981). The process of recovery from alcoholism: III. 

Comparing family functioning of alcoholic and matched control families. 

Palo ALto, CA: Stanford University Social Ecology Laboratory and VA 

- Medical Center. 

Moos, R. (1974). The social climate scales: An overview. Palo Alto, Ca: 

Consulting Psychologists Press. 

Mulhern, R. K., Wasserman, A. L., Friedman, A.G., & Fairclough, D. 

(1989). Social competence and behavioral adjustment of children who 

are long term survivors of cancer. Pediatrics, 83(1), 18-25. 

Murphy, J. K., Alpert, B. S., Willey, E. S., & Somes, G. W. (1988). 

Cardiovascular reactivity to psychological stress in healthy children. 

Psychophysiology, 25(2), 144-152. 

Murphy, 'L.B., & Moriarty, A. E. (1976). Vulnerability, copi~g. and growth. 

New Haven: Yale University Press. 



155 

Newcomb, M. D., Huba, G. J., & Bentler, P. M. (1981). A multidimensional 

assessment of stressful life events among adolescents: Derivation and 

correlates. Journal of Health and Social Behavior, 22, 400-415. 

O'Connor, P. J., & Corrigan, D. L. (1987, January). Influence of short-term 

cycling on salivary cortisol levies. Medicine and Science in Sports and 

Exercise, 19(3), 224-228. 

Parkes, C. (1972). Bereavement: Studies of grief in adult life .. New York: 

International Universities Press. 

Pascoe, J. & Earp, J. (1984). The effect of mothers' social support and life 

changes on the stimulation of children in the home. American Journal of 

Public Health, 74, 358-361. 

Payne, J. S., Goff, J. R., & P~ulson, M.A. (1980) .. Psy~hosocial adjustment 

of families following the death of a child. In J. Shulman & M. Kupst 

(Eds.), The child with cancer.' Springfield, IL: Charles C. Thomas. 

Pelletier, K. R., & He~zing, D~ L. (1988). Psychoneuroimmunology: Toward 

a mindbody model. ·Advances, ~(1), 27-56. 

Perrin, J.M., .MacLean, W. E., & Perrin, E. C. (1989). Parental perception 

of health status and :psychologic adjustment of children with asthma. 

Pediatrics, 23, 26-30. 

Pless, I. B., & Nolan, T. (1991). Revision, replication and neglect: Research 

on madadjustment in chronic illness. Journal of Child Psychology and 

Psychiatry. 32(2), 347-365. 



156 

Price, D., Close, G., & Kieldney, B. (1983). Age of appearance of circadian 

rhythm in salivary sorticol values in infancy. Archives of Diseases of 

Childhood, 58, 454-456. 

Rahe, R.H., Karson, S., Howard, N. S., Jr., Rubin, R. T., & Poland, R. E. 

(1990). Psychological and physiological assessments on American 

hostages freed from captivity in Iran. Psychosomatic Medicine, 52, 1-16. 

Rechner, M. (1990). Adolescents with cancer: Getting on with life. 

Journal of Pediatric Oncology Nursing, .3.(3), 139-144. 

Riley, V. (1981, June). Psychoneuroendocrine influences on 

immunocompetence and neoplasia. Science, 212(5),-1100-1109. 

Rose, R.M. ( 1980 ). -~ndocrine responses to stressful psychological events. 

Psychi3:tric Clinics of North America, .3.(2), 251-276. 

Ross, J., & Scarvalone, D. (1982). Facilitating the pediatric cancer patient's 

- return to school. School Work, 27(3), 256-261. 

Roth, M. (1979). A classification of affective ·disorc;lers based on a synthesis 

of new and old concepts. In E. Meyer, II & J. V. Brady (Eds.), Research 

in the psychobiology of human behavior (pp. 75-114 ). Baltimore, MD: 

John Hopkins University Press. 

Rowlison, R. T., & Felner, R. D. (1988). Major life events, hassles, and 

adaptation in adolescence: Confounding in the conceptualization and 

measurement of life stress and adjustment revisiting. Journal of -

Personality and Social Psychology. 55(3), 432-444. 



157 

Rudin, M. M., Martinson, I. M., & Gilliss, C. L. ( 1988). Measurement of 

psychosocial concerns of adoles~ents with cancer. Cancer Nursing.11(3), 

144-149. 

Rutter, M. (1985). Resileµce in the face of adversity--Protective factors and 

resistence to psychiatric disorder. British Journal of Psychiatry. 147, 598-

611. 

Rutter, M. (1979). Protective factors in children's responses to stress and 

disadvantage. In M. W. Kent, & J.E. Rolf (Eds.), Primary prevention of 

psychopathology: ·social competence in children (Vol. 3). Hanover: 

University Press of New England. 

Rutter, M., Tizard, J., & Whitmore, K. (1970). Education, health and 

behaviour: Psychological and medical' study of childhood development. 

New York: John Wiley. 

Ryan, N. M. (1990, November-December). Development and psychometric 

properties of the schoolagers' coping strategies inventory. Nursing 

Research, 39( 6), 344-349. 

Ryan, N. M. (1989, April). Stress-coping strategies identified from school 

age children's perspective. Research in Nursing and Health, 12(2), 111 ~ 

122. 

Sabbeth, B. (1984). Understanding the impact of chronic childhood illness 

on families. Pediatric Clinics of North America, 31, 47-57. 

Saleem, P. J. (1984). The dexamethasone suppression test in depressive 

illness: It's relation ,to anxiety symptoms. British Journal of Psychiatry, 

144, 181-194. 



158 

Sargent, J., & Liebman, R. (1985). Childhood chronic illness: Issues for 

psychotherapists. Community Mental Health Journal, 21, 294-311. 

Savedra, M., & Tesler, M. (1981). Coping strategies of hospitalized school

age children. Western Journal of Nursing Research, .3.(4), 371-382. 

Sawyer, M., Crettenden, A., & Toogood, I. (1986). Psychological adjustment 

of families of children and adolescents treated for leukemia. The 

American Journal of Pediatric Hematology/Oncology . .8(3), 200-207. 

Schulman, J. L., & Kupst, M. J. (1980). The child with cancer. Springfield, 

IL: Charles C. Thomas. 

Seligman, M. E. P. (1975). Helplessness. San Francisco: Freeman. 

Spielberger, C. D. (1973). STAIC preliminar_y manual. Palo Alto, CA: 

Consulting Psychologists Press. 

Spielberger, C. D. (1972). Anxiety as an emotional state. In C. D. 

-Spiel berger (Ed.), Anxiety: Current trends in theor_y and research 

(Vol. 1; pp. 23-49). New York: Academic Press. 

Spinetta, J. J. (1982). Impact of cancer on· the family. Frontiers of 

Radiation Therapy Oncology, 16, 167-176. 

Spinetta, J. J., & Deasy-Spinetta, P. (1981). Living with childhood cancer. 

St. Louis: C.V. Mosby. 

Spinetta, J. J., & Maloney, L. J. (1978). The child with cancer: Patterns of 

communication and denial. Journal Consult. Clinical Psychology, 48, 

1540. 



Spinetta, J. J., Murphy, J. L., Vik, P. J., Day, J., & Mott, M. A. (1988). 

Long-term adjustment in families with children with cancer. Journal of 

Psychosocial Oncology. 6(3 / 4 ). 179-191. 

159 

Spirito, A, Stark, L. J., Cobiella, C., Drigan, R., Androkites, A., & Hewett, K 

(1990). Social adjustment of children successfully treated for cancer. 

J oumal of Pediatric Psychology. 15, 359-371. 

Stein, R. E. K., & Jessop, D. J. (1986). Long term mental health effects of a 

pediatric home care proifam. Washington, D.C.: Paper presented at 

Annual Meeting of the Ambulatory Pediatric Association. 

Steinhausen, H. C., Schindler, H.P., & Stephan, H. (1983). Correlates of 

psychopathology in skk children: An empirical model. Journal of the 

American Academy .of Child Psychiatry. 22, 559-564. 

Steptoe; A · (1987)~ The assessment of sympathetic nervous function in 

-human stress research. Journal of Psychosomatic Research, 31(2), 141-

152. 

Tabachnick, B. G., &-Fidell, L. S. (1983). Using Multivariate Statistics. New 

York: Harper & Row. 

Tennes, K., & Kreye, M. (1985, September/October). Children's 

adrenocortical responses to classroom activities and tests in elementary 

school. Psychosomatic Medicine, 47(5), 451-460. 

Teta, M. J., Del Po, M. C., Kasl, S. V., Meigs, J. W., Myers, M. H., & 

Mulvihill, J. J. (1986). Psychosocial consequences of childhood and 

adolescent cancer survival. Journal of Chronic Disease, 39(9), 751-759. 



160 

Thompson, B. (1985). Canonical Correlation Analysis: Uses and 

Interpretation. Sage University Paper series on Quantitative Applications 

in the Social Sciences, 07-04 7. Beverly Hills and London: Sage 

Publications. 

Tietz, W., McSherry, L., & Britt, B. (1977). Family sequelae after a child's 

death due to cancer. American Journal Psychotherapy. 31, 417. 

Townes, B. D. & Wold, D. A. (1974). PaFental adjustment to childhood 

leukemia. Journal of Psychosomatic Research, 18(1), 9-14. 

Troullos, E. S., Hargre~ves, K. M., Goldstein, D. S., Stull, R., & Dionne, R. 

A. (1989). Epinephrine suppresses stress-induced increases in plasma 

immunoreactive B-endorphin ·in humans. Journal of Clinical 

Endocrinology and .Metabolism, ·69(3), 546-551. 

Ursin, H., Baade, E., & Levine, S. (1978) .. Psychobiology of stress. New 

· York: · Academic Stress. 

van Eys, J. (1977). The truly cured child: The new challenge in pediatric 

cancer care .. ,Baltimore: University Park Press . 
. . 

van Eys, J. (1979). 'fhe normally sick child.· Baltimore: Univer~ity Park 

Press. 

Vipperman, J. F., & Rager, P. M. (1980, March/April). Childhood coping: 

How nurses can help. Pediatric Nursing. 11-18. 

Wasserman, A. L., Thompson, E. I., Wilimas, J. A, & Fairclough, D. L. 

(1987). The psychological status of survivors of childhood/adolescent 

Hodgkin's disease. American Journal of Diseases in Children, 141, 626-

631. 



161 

Weller, E. B., & Weller, R. A (1988, February) .. Neuroendocrine changes in 

affectively ill children and adolescents. Endocrinology ·of 

· Neuropsychiatric Disorders, .fi(l), 41-54. 

Werner, E. E., & S~th, R. S. (1982). Vulnerable but invincible: A 

lon~tudinal study of resilient chi~dren and youth .. New York: McGraw

Hill. 

Wertlieb, D., Weigel, C., Springer, T., & Feldstein, M. (1987, April). 

Temperament as a moderator of children's stressful experiences. 

American Journal of Orthopsychiatr_y, 57(2), 234-245. 

White, K, Kolman, M. L., Wexler, P., Polin, G., & Winter, R. J. (1984). 

Unstable diabetes and unstable families: A psychosocial evaluation of 

diabetic children with recurrent ketoacidosis. Pediatrics, 73, 749-755. 

Wikoff, R. L.; & Miller, P. (1991). Canonical analysis in nursing research. 

· Nursing Research, 40(6), 367-370. 

Wirt, R. D., Seat, P. D;, -lchar, D., Klinedinst, J. K., & Broen, W. E. 

(1982). Manual and test: Personality inventory for children: Revised 

format. Los Angeles, CA: Western Psychological Services. 

Wittersheim, G., Brandenburger, G., & Follenius, M. (1985). Mental task

reduced strain. Biol. Psychology, 21, 123-132. 

Woodman, D. D. (1979). Evidence of a permanent imbalance in 

catecholamine secretions in violent social deviants. 

J Psychosom Res, 23, 155-157. 



162 

Yarcheski, A., & Mahon, N. E. (1986). Perceived stress and. symptom 

. patterns in early adolescents: The role of mediating variables. Research 

in Nursing and Health, .2, 289-297. 

Zeltzer, L., & LeBaron, S. (1982) .. Hypnotic and nonhypnotic techniques for 

reduction of pain and anxiety during painful procedures iri children and 

adolescents with cancer. Journal of Pediatrics, 101, 1032-1035. 

Zeltzer, L. K., Jay, S.:M.,·& Fisher, D. M. (1989, August). The management 

of pain associated with pediatric procedures. Pediatric Clinics of North 

America, 36( 4 ), 941-964. 



Appendix A 

Demographic Data Sheet 
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Are you the child's: 

Mother __ 
Father __ 

DEMOGRAPmc DATA SHEET 

Please answer the toil owing questions. 

ID# __ 
164 

Your Occupation ________ . Spouse's Occupation ______ _ 

Level of Formal Education __ Spouse's Level of_ .Formal Education_ 

Child Information 

Age __ Sex --- Diagnosis ______ _ 

Date of Diagnosis ___ _ Treatment ·protocol _______ _ 

1. Is your child taking any medications? Yes._ No 

If yes, what are they and when were_they last taken? _____ _ 

(Include any over the counter medicines here) 

2. Has there been anything out of the ordinary that has happened in the 
last month that has upset your child? ___________ _ 



Subject Control Sheet 165 

ID Number 

MEASUREMENT TIME ONE 

1. Medications/CHemotherapy _________ ~------

Has there been anything that has happened in your family the past 2 weeks 
th~t has affected your child? H so what? · 

Data Collected 
2 Urine Samples _ 
Harter Self-Competence_ 
State/Trait Anxiety Scale __ 
Harter Social Support Scale_ 
Demographic Sheet_ 
Family Environment Scale__ · 

*******DATE OF NEXT CLINIC VISIT 

MEASUREMENT TIME 1WO 

1. Medications/Chemotherapy _______________ _ 

Has there. been anything that has happened in your family the past 2 weeks 
that has affected your child? H so what? 

Data Collected 
2 Urine Samples_ 
About My Illness Scale_ 
Coping Strategies Inventory_ 
State Anxiety Inventory __ -
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Appendix B 

Harter Self-Perception Profile for Children 



ID II 

BQy or Girl .(circle which) 

(a) 

1. 

2. 

3. 

5. 

I. 

7. 

8. 

Really 
True 

tor me 

Sort of 
True 

form• 

□□ 

□□ 

□□ 

□□ 
□□ 
□□ 
□□ 
□□ 

What I Ar;1 Like. 

SAMPLE· SENTENCE 

Some kids wo~ld rather
play outdoors in their 
spare time 

Some kids reel that they 
are very good at their 
school work 

Some kids find it h•rd to 
make friends 

Some kids do very we// 
at all kinds of sports 

Some kids are h•tJPY 
with the way they look 

Some kids often do not 
like 'the way they b•h•v• 

Some kids often get 
mad at themselves 

Some kids feel like they 
are just u smart as 
as other kids the,, age 

Some kids have alot of 
friends 

Other kids would rather 
BUt watcn T.V. 

Other kids worry about 
BUT whether they can do the 

school work assigned to 
them. 

For other kids It's pretty 
BUT easy. 

Others don't feel that 
BUT they are very good when 

It comes to sports. 

Other kids are not happy 
BUT with the way they look. 

Other kids usually like 
BUT the way they behave. 

Other kids are pretty 
BUT pleased with tlllmselves. 

Other kids aren·1 so sure 
BUT and wonaer if 1ney are 

as sman. 

Olher kids don·, have 
BUT very many friends. 

167 

Sort of 
True 

for me 

... . ., 

Really 
True 

for me 

□□ 

□□ 

□□ 
□□ 
□□ 
□□ 
□□ 
□□ 
□□ 



Really Sort of Son of _Really 
True True True True 

for m• for me for me for me 
168 

9. 

□ □ 
Some kids wish they Other kids feel they are 

□ □ 
could b-, alot better at BUT good enough ~t sports. 
sports . .. . 

10. 

□ □ 
Some .kids are happy Other kids wish their 

□ □ 
with their height and · BUT height or weight were 
weight different. 

,,. 
□ □ 

Some kids usually do Other kids often don't 

□ □ 
the right thing BUT do the right thiAg. 

12. 

□ □ 
Some kids don't like the · Other kids do like the 

□ □ 
way they are leading BUT way they are leading 
their life their life. 

13. 

□ □ 
Some kids are pretty Other kids can do their 

□ □ 
slow in finishing their . BUT school work quickly. 
school work 

, ... 
□ -□ 

Some ·kids are kind of Other kids are really 

□ □ hard to like BUT easy to like. 

15. 

□ □ 
Some kids think they Other kl_ds are afraid 

□ □ could do well at just BUT they might not do well 
about any new outdoor at outdoor things they 
activity they haven·t haven't ever tried. 
tried before 

16. 

'D □ 
Some kids wish their Other kJds like their 

□ □ body was dillerent BUT body the way It Is. 

17. 

□ □ 
Some kids usually act Other kids often don't 

□ □ the way they know they BUT act the way they are 
are supposed to supposed to. 

18. 

□ □ 
Some kids are happy · Other kids are often not 

□ □ with themselves most of BUT happy with themselves. 
the time. 

19. 

□ □ 
Some kids often lorgit Other kids can 

□ □ what they learn BUT remember things easily. 

20. 

□ □ 
Some kids are always- Other kids usually do 

□ □ doing things with alot BUT things by themselv.s. 
of kids 

--.,;, 



Really Sort of Sor1 of Really 
True True True True 

for me for me for me for me 

169 
21. 

□ □ 
Some .. kids feel that they Other kids don't feel 

□ □ 
are better than others BUT they can play as well. 
their •ge at sports 

22. 

□ □ 
Some kids wish their Other kids like their 

□ □ 
physical appearance BUT physical appearance the 
was different · way It is. 

23. 

□ □ 
Some kids usually get Ot~er kids usually don't 

□ □ in trouble because of BUT do things that ;et them 
things they do In trouble. 

24. 

□ □ 
Some kids like the kind Other kids often wish 

□ □ of person they are BUT they were someone 
else. 

25. 

□ □ 
Some kids do very we/I. Other kids don't do 

□ □ at their classwork BUT very well at their 
classwork. 

26. 

□ □ 
Some kids wish that Others feel that most 

□ □ more kids liked them BUT kids do like them. 

27. 

□ □ 
In games and soorts Other kids· usually play_ 

□ □ some kids usually watch BUT . rather than just watch. 
instead of play 

28. 

□ □ 
Some kids wish Other kids like their face 

□ □ something about their IUT and hair the way they 
face or hair looked are. 
dillerent 

29. 

□ □ 
Some kids do things Other kids hardly ever 

□ □ they know they BUT do things they know 
shouldn't do they shouldn't do. 

30. 

□ □ 
Some kids are. very Other kids wish they 

□ □ happy :being the way . BUT were different. 
they are 

31. 

□ □ 
Some kids have trouble Other kids almost 

□ □ figuring out the answers BUT always can figure out 
in school the answers. 

32. 

□ □ 
Some kids are popular Other kids are not very 

□ □ with others their age BUT popular. 

3 



Really Sort of Sort of Re"IIY 
True True True True 

for me for me lor me for· me 

' 
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33. 

□ □ 
Some kids don't do well Other kids are good 'at . o, □ at new outdoor games BUT :,ew games right away. 

' 
34. 

□ □ 
Some kids think that Other kids think that 

□ □ they are attractive or BUT they. are not very 
good looking attractive or good 

looking. 

35. 

□ □ 
Some kids ar, usually Other kids wish they □ □ very kind to others BUT would be kinder to 

others. 

36. 

□ □ 
Some kids aren't very Other kids think the way □ □ ha~py with the way they .. : BUT-· -- they do things is line. 
do alot of things 

:.,· 

Susan Harrer, Ph. 0 .• University ol Denver. 1983. 
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Appendix C 

Harter Social Support for Children 



PEOPLE IN f~. _IFE 172 

ID II 

Really Sort of Sort of Really 
True True True True 

for Me for Me Sample Item for Me for Me 

□ □ 
Some kids like to do fun Other kids like to do fun 

□ □ things with a lot of other things with just a few 
people BUT people. 

□ □ 
Some kids have parents Other kids have parents 

□ □ who don't really BUT who really do understand 
understand them them. 

□ □ 
Some kids have class- Other kids have class-

□ □ mates who like them BUT mates who wish they were 
the way they are different. 

□ □ 
Some kids have a teacher Other kids don't have a 

□ □ 
who helps them if they teacher who helps them 
are upset and have a BUT if they are upset and 
problem have a problem. 

□ □ 
Some kids have a close Other kids don't have a 

□ □ friend who they can tel I BUT close friend who they can 
problems to tell problems to. 

□ □ 
Some kids have parents Other kids have parents· 

□ □ who don't seem to want BUT who do want to listen to 
to hear about their their children's problems. 
children's problems 

□ □ 
Some kids have class- Other kids don't have 

□ □ mates that they can BUT classmates that they can 
become friends with become friends with. 

□ □ 
Some kids don't have a Other kids do have a 

□ □ teacher who helps them BUT teacher who helps them to 
to do their very best do their very best. 

□ □ 
Some kids have a close Other kids don't have a 

□ □ friend who really under- BUT close friend who 
stands them understands them. 

□ □ 
Some kids have parents Other kids have parents 

□ □ who care about their BUT who don't seem to care 
feelings very- much about their 

children's feelings. 

□ □ 
Some kids have class- Other kids don't have 

□ □ mates who sometimes BUT classmates who make fun 
make fun of them of them. 

□ □ 
Some kids do have a Other kids don't have a 

□ □ teacher who cares about BUT teacher who cares about 
them them. 

(OVER) 



Really Sort of Sort of Really 
True True True True 

for Me for Me for Me for Me 
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□ □ 
Some kids have a close Other kids don't have a 

□ □ 
friend who they can talk to close friend who they can 

12. about things that bother BUT talk to about things that 
them bother them. 

□ □ 
Some kids have parents Other kids have parents 

□ □ 
who treat their wh.o don't usually treat 

1.3. children like a person BUT. their children like a 
who really matters person who matters. 

□ □ 
Some kids have class- Other kids have class-

□ □ 14. mates who pay attention to mates who usually don't 
what they say BUT pay attention to what they 

say. 

□ □ 
Some kids don't have Other kids do have a 

□ □ 15. a teacher who is fair BUT teacher who is fair to· 
to them them. 

□ □ 
Some kids don't have.·a Other kids do have a close 

□ □ 
16. close friend who they like BUT friend who they like to 

· to spend time with spend time with. 

□ □ 
· Some kids have parents Other kids have parents 

□ □ 
17. who like them the way BUT who wish their children 

they are were different. 

□ □ 
Some kids don't get Other kids often get asked 

□ □ 
18. askeo to play in games BUT to play in games by their 

with classmates very often classmates. 

□ □ 
Some kids don't have Other kids do have a 

□ □ 
19. a teacher who cares BUT teacher who cares if they 

if they feel bad feel bad. 

□ □ 
Some kids don't have a Other kids do have a close 

□ □ 20. close friend .who really BUT friend who really listens to 
listens to what they say what ~hey say. 

□ □ 
Some kids have parents Other kids have parents 

□ □ 21. who don't act like what whc :fo act like what 
their children do is BUT their ci1ildren do is 
important important. 

□ □ 
Some kids often spend 

BUT 
Other kids spend recess 

□ □ ~2. recess being alone playing with their. class-
mates. 

□ □ 
Some kids have a teacher Other kids don't have a 

□ □ ~3. who treats them like a BUT teacher who treats them 
person like a person. 

□ □ 
Some kids don't have a Other kids do have a close 

□ □ ~4 .. close friend who cares BUT friend who cares about 
about their feelings their feelings. 

iusan Harter, University of Denver. 1985 
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Appendix D 

. Family Environment Scale 



,.AfflllY Env1nonmEnT JCAlE 

Now, please read each statement in your booklet and then, in the boxe, on the 
other side of this sheet, mark T (true) if you think the statement i!I true of your 
family, and F (false) if the statement is not true of your family. · 

l XAMPU. ONLY 

Use a heavy X, as ,in the example: Please use a pencil with 
an eraser, not a pen. Be sure to m~tch ec1ch number in the 
booklet with each one on thi!t sheet. 

1. Family members really help 
and support one another. 

2. Family members often keep 
their feelings to themselves. 

3. We fight a lot in our family. 

4. We don't do things on our 
own very often in our family. 

s. We feel it is important to be 
the best at whatever you do. 

6. We often talk about political 
and social problems. 

7. We spend most weekends and 
evenings at home. 

8. Family members attend church, 
synagogue, or Sunday School 
fairly often. 

9. Activities in our family are 
pretty carefully planned. 

10. Family members are rarely 
·ordered around. 

11. We often seem to be killing 
time at home. 

12. We say anything we want to 
around home. 

13. Family members rarely be
come openly angry. 

14. In our family, we are 'strongly 
encouraged to be i,ndependent. · 

15. Getting ahead in life is very . 
important in our family. 

16. We rarely ·go to lectures, plays 
or concerts. 

17. Friends often come over for 
diraner or to visit. 

18. We don't say prayers in our 
family. 

19. We are generally very neat and 
orderly. 

20. There are very few rules to fol
low in our family. 

21. We put a lot of energy into 
what we do at home. 

22. It's hard to .. blow off steam" 
at home without upsetting 
somebody. 

23. Family members sometimes 
get so angry they throw things. 

24. We think things out for 
ourselves in our family. 

25. How much money a person 
makes is not very important 
to us. 

26. Learning about new and 
different things is very 
important in our family. 

27. Noboby in our family is active 
in sports, Little League, bowling, 
etc. 

28. We often talk about the religious 
meaning of Christmas, Passover, 
or other ·holidays. 

29. It's often hard to find things 
when you need them in our 

. household. 

30. There is one fal'!lilY member 
who makes most of the 
decisions. 

· 31. There is a feeling of together
ness in our family. 

32. We tell each Qther about our 
· personal problems. 

33. Family members hardly ever 
lose their tempers. 

34. We come and go as we want to 
in our family: 

35. We believe in competition and 
"may the best mc1n win." 

i./ ':J 
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.36. We are not that interested in 54. Family members almost 
cultural activities. always rely on themselves 

37. We ·often go to movies, sports when a problem comes up. 

events, camping, etc. S5. Family member~ rarely worry 
38. We don't believe in heaven or about iob promotions, school 

hell. grades, etc. 

39. Being on time is very importan S6. Someone in our family plays 
in our f_amily. a musical instrument. 

40. There are set ways of doing 57. Family members are not 
things at home. very involved in recreational 

41. We rarely volunteer when activities outside work or 
something has to be done at school. 
home. 58. We believe there are some 

42. If we feel like doi'1g something things you just have to take 
on the spur of the moment we on faith. 
often just pick up and go. 59. Famfly members make sure 

43. Family members often their rooms are neat. 
criticize each other. 

60. Everyone has an equal say in 
44. There is very little privacy in 

our family. 
family decisions. 

45. We always strive to do things 61. There is very little group spirit 

just a little better the next in our family. 

•time. 62. Money and paying bills is 
46. We rarely have intellectual openly talked about in our 

discussions. family. 

47. Everyone in our family has a 63. If there's a disagreement in 
_ hobby or two. our family, we try hard to 

48. Family members have strict smooth things over and keep 
ideas about what is right the peace. 
and wrong. 64. Family members strongly 

49. People change their minds encourage each other to stand 
often in our family. up for their rights. 

so. There is a strong emphasis on 65. ·1n our family, we don't try 
following rules in our family. that hard to succeed. 

51. Family members reallX back 66. Family members often go to 
eac;:h other up. the library. 

52. Someone usually gets upset if 
67. Family members sometimes you complain in our family. 

attend courses. or take lessons 
53. Family members sometimes hit· for some hobby or interest 

edch other. (outside of school). 
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68. In our family each person has 80. Rule~ are pretty Inflexible in 
different Ideas about what is our household. 
right and wrong. 81. There is plenty of time and at-

69. Each person's duties are clearly tention for everyone in our 
defined in our family. family. 

70. We can do whatever we want 82. There are a lot of spontaneous 
tc in our family. discussions in our family. 

71. We really get along well with 83. In our family, we believe you 
each other. don't ever get anywhere by 

72. We are usually careful about raising your voice. 

what we say to each other. 84. We are not really .encouraged 

73. Family members often try to 
to speak up for ourselves in 
our family. 

one-up or out-do each other. 
85. Family members are often 

74. It's hard to be by yourself compar_ed with others as to 
without hurting someone's how well they are doing at 
feelings in our household. work or·school. 

7S. .. Work before play" is the rule 86. Family members really like 
in our family. music, art and literature. 

76. Watching T.V. is more 87. Our main form of entertain- · 
important than reading in ment is watching T.V. or 
our family. listening to the radio. 

77. Family members go out a lot. 88. Family members believe that 
if you sin you will be punished. 

78. The Bible is a very important 89. Dishes are usually done 
book in our home. immediately after eating. 

79. Money is not handled very 90. Vou can't get away with much 
carefully in our family. in our family. 
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Appendix E 

Schoolagers' Coping Strategies Inventory 



SCHOOLAGERS' COPING STRATEGIES INVENTORY 
___ ID NUMBER 

DIRECTIONS: This Is not a test! Do not put your name on this paper. 

When some children feel stressed, nervous or worried abou_t something, they do some of the things listed below. Think about when 
YOU feel stressed, nervous or worried.· Circle HOW OFTEN you do each of these things either before the stressful thing happens, 
while you feel stressed, or after the stressful thing is over. Then, tell me HOW MUCH. each thing helps you feel better when you 
feel stressed, nervous or worried. 

1. Be by myself; be alone 
2. Bite _my nails or crack my knuckles. 
3. Cuddle my pet or stuffed animal. 

4. Cry or feel sad. 
5. Daydream. 
6. Do something about it. 

7. Do work around the house. 
8. Draw, write or read something. 
9. Eat or drink. 

10. Fight with someone. 
11. Get mad. 
12. Hit, throw or break things. 

HOW OFTEN DO YOU DO THIS? 
Once 
in a _,, --

Never While Alot 

0 1 2 
0 1 2 
0 1 2 

0 ' 1 2 
0 1 2 
0 1 2 

0 1 2 
0 1 2 
0 1 2 

0 1 2 
0 1 2 
0 1 2 

Most 
of the· 
time 

3 
3 
3 

3 
3 
3 

3 
3 
3 

3 
3 
3 

HOW MUCH DOES IT HELP? 
Does Helps 

Never - · not a 
. do it help little . 

0 1 2 
0 1 2 
0 1 2 

0 1 2 
0 1 2 
0 1 2 

0 1 2 
0 1 2 
0 1 2 

0 1 2 
0 1 2 
0 1 2 

Helps 
Alot 

3 
3 
3 

3 
3 
3 

3 
3 
3 

3 
3 
3 

1--' 
00 
0 



SCHOOLAGERS' COPING STRATEGIES INVENTORY Page 2 

HOW OFTEN DO YOU DO THIS? HOW MUCH DOES IT HELP? 

Once Most Does Helps 
in a of the Never not a Help9 

Never While Alot time do it help little Alot 

13. Pick on someone. 0 1 2 3 0 1 2 3 
14. Play a game or something. 0 1 2 3 0 1 2 3 
15. Pray. 0 1 2 3 0 1 2 3 

16. Run or walk away. 0 1 2 3 0 1 2 3 
17. Say I'm sorry, or tell the truth. 0 1 2 3 0 1 2 3 
18. Sleep, take a nap. 0 1 2 3 0 1 2 3 

19. Talk to myself. 0 1 2 3 0 1 2 3 
20. Talk to someone. 0 1 2 3 0 1 2 3 
21. Think about it. 0 1 2 3 0 1 2 3 

22. Try to forget about it. 0 1 2 3 0 1 2 3 
23. Try to relax; stay calm. 0 1 2 3 0 1 2 3 
24. Walk, run or ride my bike. 0 1 2 3 0 1 2 3 

25. Watch TV or listen to music. 0 1 2 3 0 1 2 3 
26. Yell or scream. 0 1 2 3 0 1 2 3 

...... 
~ ...... 

c, 1990 
Nancy M. Ryan-Wenger 
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Appendix F 

Spielberger State/Trait Anxiety Scale for, Children 



ID ti 

1. I feel 

2. I feel 

3. I feel 

4. I feel 

s. I feel 

6. I feel 

7. I feel 

8. I feel 

9. I feel 

10. I feel 

11. I feel 

12. I feel 

13. I feel 

14. I feel 

IS. I feel 

16. I feel 

17. I feel 

18. I feel 

19. I feel 

20. I feel 

HOW-I-FEEL QUEST;~ ·. J\JAIRE 

Developed by C. D. Spielberger, C. D. Edwards, J. Montuori and R. Lushene 183 
. lrAIC FORM C-1 

____ DATE _____ _ 

DIRECTIONS: A number of statements which boys and girls use to describe 
themselves are given below. Read each statement carefully and decide how 
you feel right now. Then put an X.in the box in front of the word or phrase 
which best describes how·you feel. There are no right or wrong answers. Do 
not spend too much time on any one statement .. Remember, find the word 
or phrase which best describes how you feel right now, at this very moment. 

. . . . □ very calm □ calm □ not calm 

·□ very upset □ upset □ riot upset 

. . . . . . . □ very pleasant □ pleasant □ not pleasant 

. . . □ very nervous □ nervous □ not nervous 

. . . . . □ very jittery · □ jittery □ not jittery 

. . . . . • □ very rested □ rested □ ·not rested 

. . . . . □ very scared □ scared -□ not scared 

. . . . □ very relaxed □ relaxed □ not relaxed 

. . . . □ very worried □ worried □ not worried 

. . . . . □ very satisfied □ satisfied □ not satisfied 

□ very frightened □ frightened □ not frightened· 

. . . . . . . □ very happy □ happy □ not happy 

. . . . □ very sure □ sure □ not sure . 

. . . □ very good □ good □ not good 

□ very troubled .□ troubled □ not troubled 

.□ very bothered □ bothered □ not bothered 

. . . □ very nice □ nice □ not nice 

. . . . □ very tenified □ terrified □ not tenified 

. . . . □ very mixed-up □ mixed-up □ not mixed-up 

. . . . . □ very cheerful □ cheerful □-· not cheerful 



1. 

. 2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

HOW-I-FEEL QUESTIC. ·4AIRE 

STAIC FORM C-2 

184 

ID II DATE ____ _ 

DIRECTIONS: A number of statements which boys and girls use to describe 
themselves are given below. Read each statement and decide if it is hardly
ever, or sometimes, or often true _for you. Then for each statement, put an X 
in the box in front of the word that seems to describe you best. There are no 
right or wrong answers. Do not spend too much time on any one statement. 
Remember, choose the word which seems to describe how you usually feel. 

I worry about making mistakes . D hardly-ever D sometimes 

I feel like crying D hardly-ever D sometimes 

I feel unhappy . D hardly-ever . D sometimes 

I have trouble making u_p my mind D hardly-ever D sometimes 

It is difficult for me to face my problems . □ hardly-ever D sometimes 

I worry too much · . D hardly-ever D sometimes 

I get upset at home □ hardly-ever D sometimes 

I am shy . D hardly-ever D sometimes 

I feel troubled . D hardly-ever D sometimes 

Unimportant' thoughts run through my 
mind and bother me D hardly-ever D sometimes 

I worry about school . □ hardly-ever D sometimes 

I have trouble deciding what to do D hardly-ever D sometimes 

I notice my heart beats fast . .• D hardly-ever D sometimes 

I am secretly afraid □ hardly-ever D sometimes 

I worry about my parents D hardly-ever □ sometimes 

My hands get sweaty . . . . D hardly-ever D sometimes 

I worry about things that may happen D hardly-ever D sometimes 

It is hard for me to fall as•eep at night D hardly-ever D sometimes 

I get a funny feeling in iny stomach . D hardly-ever D sometimes 

I worry about what others think of me D hardly-ever D sometimes 

D often 

D often 

D often 

D often 

□ often 

D often 

D often 

D often 

D often 

D often 

□ often 

D often 

D often 

D often 

□ often 

□ often 

D often 

D often 

□ often 

D often 
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Appendix G 

About My Illness Inventory 



AMI: ABOUT- MY ILLNESS 186 

Below is a list of thoughts and feelings that some children have when they 
have cancer. Please read each statement carefully and circle how often you 
have had the thought or feeling. 

As a result of my illness. I think about: 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

How unfair my illness is. 

Reasons to explain the cause of my 
illness. 

Why is this happening to me? 

If my illness is passed on to Pthers. 

Only good-thoughts about my illness. 

My future. 

How long I have left to live. 

How I might c~ange my life. 

If my life will get-back to normal. 

How important life is. 

Not being able to do what I want to 
do in life. 

lJhat is going to happen? 

lJhat other kids would do if it was them. 

Becauae of my illness in our family: 

14. The family has had to make changes in 
the way we do things. 

15. Our old meal time~ still work. 

16. There is not enough money for our 
usual way of living. 

17. The housework _poesn',t get done. 

18. It is bar~ to have friends visit .. 

1 - Never 
2· - ~ly once in a while 
3 - Some of the time 
4 - Most of the time 
5 - All o( the time 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4· 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5. 

5 

Page 1 



19. Our family routines are not the same. 

20. We·eat different foods. 

21. We don't have time to have family 
fun outside our home now. 

Since my illness: 

22. I am nicer to others in my family. 

23. I have new chores around the house. . . 

24. We need to talk about what is really 
important to us as a family. 

25. I need more understanding from my 
family. 

26. I do more things for my Mom and Dad. 

27. I wish my parent(s) would talk with 
me more. 

28. I worry about hurting my Mom's or Dad's 
feelings. 

29. I want.my family to talk less about· 
illness. 

30. I try not to worry my parents. 

31. I need someone to talk to about my 
illness. 

32. I try to behave better. 

33. I need more attention from my family. 

_34. I try not to make a big deal of my 
illness. 

35. I don't do as·well at school. 

36. I've missed school more oft~n. 

As a result of my illness, I: 

3 7 • Want to know more about my type of 
illness. 

1 - Never 187 
·2 - Only once in a while 
3 - Some of the time 
4 - Most of the time 
5 - All of the time 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

.4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Page 2 



38. Wonder if the doctors are doing 
everything that is right ,for me. 

39. Wonder why l need to see my doctor 
when I feel fine. 

40. Think about the possibility of me 
needing surgery. 

41. Think about things my family could do 
to be healthy. 

42. Think about .whether my syaiptoms will 
go away. 

43. Keep track of my doctor appointments. 

44. Vorry about my heal th. 

45. Think about my illness getting worse. 

46. Make sure I do the things I should do 
to . take care of myself .. 

Because of my illness: 

47. I don't spend as much time with friends. 

48. People worry about me. 

49. Others don't understand what I'm 
going through. 

50. I often have to tell others about my 
illness. 

188 
1 - Never 
2 - Only once in a while 
3 - Some of the time 
4 - Most of the time 
5 - All of the time 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Revised from the About My Mother's Illness Scale (1987) 
Houck, Voods, Haberman, Lewis, and Wallace 
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Appendix H 

Normal Catecholamine/Cortisol Measures for Children 



Age, Year 

less than 1 

l - 5 

6 - 15 

> 15 

Adult 

Catecholamine Reference Values 

D~i1y Excretion of Catecholamine (ug) 

Total Norepinephrine 

up to 20 5.4 - 15.9 

: up to 40 8.1 - 30.8 

up to 80 19.0 - 71.1 

·up to 100 34.4 - 87.0 

:UP to 270 

Cortisol Reference Values 

Daily Excretion of Free Cortisol ug/dL 

190 

Epinephrine 

0.1 - 4.3 

0.8 - 9.1 

1.3 - 10.5 

3.5 - 13.2 

I Age :I ug/dL I ug/g Creatinine I 
4 month - 10 year 

11 - 20 year 

Adult 

Emory University Reference Lab 
Atlanta, Georgia 

2 - 27 35 - 176 

1 - 55 1 - 44 

18 - 98 13 - 60 
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Appendix I 

Drugs that Affect Catecholamine/Cortisol Levels 



DRUGS THAT. AFFECT CATECHOLAMINE/CORTISOL LEVELS 

Dibenzyline 

Regitine 

Minip res 

Inderal 

. Corgard 

Lopressor 

Tenormin 

Loniten 

Apresoline 

Capoten 

Catopres 

Aldomet 

Parlodel 

Serpasil 

Ismelin 

Theophylline 

Thorazine 

Haldol 

Phenytoin 

Metapyrone 

Glucocorticosteroids 

L-dopa 

192 



Appendix J 

Standard Laboratory Procedures for 
Catecholamine/Cortisol Evalaution 

193 



LABORATORY PROCEDURE FOR CORTISOL EVALUATION 194 

v. Instruaents 

Vortex mixer 

Temperature controlled water bath·at 37 ± 2°C 

Centrifuge capable of~ 1500g, 

Gamma scintillation counter 

VI. Procedure 

1. Allow all reagents to reach room temperature before starting the assay. 
The reagents should be added in the order described. If the reagents 
are added in a different order, the precision of the assay may be 
reduced. Standards and unknowns should be assayed in duplicate. A 
standard curve must be included on each occasion the assay is 
performed. 

2. Label Polystyrene tubes for total counts standards, controls and 
patients in duplicate. 

3. Pipette 50ul of the standard, control or unknown urine sample into 
appropriately labeled assay tubes. 

4. Pipette 200ul cortisol 125I derivative, colored red, into each tube. 

5. Pipette 200ul Amerlex TH Cortisol antibody suspension colored blue, 
into each tube. 

6. Vortex each tube thoroughly. Cover the tubes with plastic film and 
incubate in water bath at 37 ± 2°C for 1 hour. 

7. Centrifuge all the tubes for at least 15 minutes at 1500g or greater at 
room temperature. 

8. After centrifugation, place the tubes carefully into suitable 
decantation racks and decant the supernatant. Keeping the tubes 
inverted, place them on a pad of absorbent tissues, allow to drain for 
5 minutes. Blot the rims with _the tissue pad to remove any last drops 
of liquid. Do not re-invert the tubes once they have been turned 
upright. 

9. Count the tubes in a g~ counter. 

VII. Calculations 

Serum cortisol results are reported in whole numbers (XXX). Serum cortisol 
units are ug/lOOml. Urine cortisol values obtained from the counter are in 
uni ts of ug/lOOml. Conversion to ug/24 hours· may be made after sampling 
from 14 hour urine collections by applying the fdllowing formula: 

ug cortisol/24 hours a ug cortisol/lOOml x 10 x 24 x hour urine volume 
(liters) 



VIII. Quality Cont~ol 195 

EC_S Lyphocheck control, levels 1 and the urine cortisol° pool are to be 
assayed with each run. Both controls should be within 2 SD limits. 
Specific rules when out of 2 SD ranges are located in the RIA Quality 
Control manual. 

IX. Reference Range 

Serum Cortisol: Total: 9 a.m. 
4 p.m. 

8.0-22.0 ug/lOOml 
4.0-14.0 ug/lOOml 

Urine Cortisol: 

X. Linearity and Detection Limits 

20-84 ug/24 hr. Normal 
84-149ug/24 hr. Inconclusive 
> 150 ug/24 hr. Abnormal 

Serum cortisol results are linear from 1.0 ug/lOOml to the highest 
standard. (this standard value changes from kit lot to kit lot.) 

Serum. cortisol results lower than 1.0mg/100ml are reported as a footnote, 
"Serum cortisol is less than 1 ug/lOOml. 

Serum cortisol grea'ter than the highest standard are diluted with the zero 
standard. The result from the diluted sample is then multiplied by the 
dilution factor and reported. 

XI. Interpretation of Results 

The plasma/serum cortisol level is normally subject to a circadian rhythm, 
with the maximum level being reached at approximately 0800-0900 hours and 
the minimum at around 2400 hours. 

Since stress and a number of other factors may increase cortisol levels, 
The absence of diurnal variation on a single occasion does not necessarily 
indicate adrenal disease. Patients who do not demonstrate diurnal rhythm 
on initial testing should have sampling repeated on a second occasion 
and/or the patient with stimulation or suppression regimens to assure that 
stress was not a factor in the initial testing and to confirm the absence 
of diurnal rhythm. 

Since protein binding of cortisol has a role in the control of cortisol 
levels, elevations of CBG, such .as found in pregnancy and estrogen 
treatment, will result in increased cortisol levels; while decrease in CBG, 
such as found in congenital absence of transcortin, will result in 
decreased cortisol levels. The measurement of urinary free cortisol is of 
use in such cases. 

In Cushing's syndrome, cortisol levels are usually increased and sequential 
levels show no diurnal variation. The degree of elevation of the cortisol 
level will depend on the etiology and severity of the particular disease. 
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Patients with adrenal insufficiency will show decreased cortisol levels. 
Patients with primary adrenal insufficiency (Addison's disease will show 
little or no response to AGTB, while those that have secondary adrenal 
disease (ACl'B deficiency) will show response to ACTH. 

There are a number of other disease states, including adrenal virilism and 
enzyme defects, that will alter _cortisol levels. 

Notes 

Cortisol levels show a diurnal variation, therefore, samples should be 
collected during a standardized time period (within an hour) and normal 
values for that time period should be used. 

XII. Co■puter 

The computer code for serum cortisol is CORTAM for AH specimens; CORTPH for 
PM specimen. 

The computer code for urine cortisol is UCORT. 

XIII. References 

Amerlex Cortisol RIA Kit for the radioimmunoassay of cortisol in serum, 
plasma, or urine, Amersham· Corporation, 2636 South Clearbrook Drive, 
Arlington Heights, 'Illinois, 60005~ 
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msTRJMENTS 

LOC Constametric III - HPLC P\Jl\P 

Fla,, rate 1.5 ml/min 

BAS LC-3B Electrochanical Detector 

Pange 50 nA 

Off set +020 - +080 

Voltage +o.65 yolts 

Beckman Becorder 

PROCEillRE 

10 zmv'min dlart SI;:eed 

1x = 10 nW 

lOx = 100 Im1 

1. For every sample to be assayed prepare an isolation column by using a 

dis:I;X>sable ~steur pii;:et to transfer slurcy to the plastic columns. Fill 

the entire lowe.r portion of the colmnns checking to fill evenly with no 

voids and keeping the height of each column± 2 mm of one another. (see 

notes). Prepare five colmnns for standard urine pool curve, two columns 

for urine control. I and II and one column for each :patient sample. Allow 

excess i;tiosI;hate buffer to drain jus_t prior to step 3. 

2. Into SO ml disi:osable beakers, pi pet the f olla.1ing: 

5 ml sample 

15 ml O.lH :E;hosp-1ate buffer~ 7 

SO ul "working" internal standard 
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The first five l:eakers should contain standard urine :EX)Ol as sample. Into 

these beakers the following amounts of "working" catecholamine standard 

should be added to give the resulting concentrations of catecholamines.· 

"Workingn 

catecholamine Standard 

1 0 

2 10 ul 

3 20 ul 

4 30 ul 

5 40 ul 

ng/ml 

NorepineFbrine Epinernrine ·Dopamine 

0 

12 

24 

36 

48 

0 

4 

8 

12 

16 

0 

36 

72 

108 

144 

Also run Urine Controls I and II (BioRad) with each run. All samples are 

run in singleton. Check the Iii of each sample after addition of buffer and 

standards. If the pH is not at least pH 6 adjust to pH 6.5 (+0.2) with 3 .M 

NaOH. 

3. Four contents of beaker into columns. Let drain. Wash each column with 10 

ml distilled H2o. Again let drain. 

4. Add 1.3 ml of 1.0 M H2ro4 to each colt.mm. 'Ihe effluent from the oolumns at 

this i:x>int should not be vecy acidic. (See notes) • 

5. After columns have completely drained, place 5 ml reaction vials under 

columns. Elute catecholamines ~ pipeting 4.0 ml of 2 H (NH4)2so4• 

6. To the effluent in the reaction vials add 50 mg of alumina using the 

s~cial scoop. 



PROCEilJRE ( continued) 

Clinical Pathology I.aborator:y 
Ernocy_ University Hospital 

- . 199 

7. Immediately after adding alumina, add 500 ul of Tris/Em'A buffer, Ii{ 9.0 to 

each vial. As quickly as possible, cap each vial tightly and place on 

rotator to mix for 8 minutes. (See notes). 

a. After 8 minutes, ranwe vials fran rotator and allow alumina to settle. 

9. 1'..spirate off supernatant. 

10. Wash alumina with one vial full of deionized e2o. Aspirate wash so alumina 

is almost dcy. 

11. Add 0.5 ml distilled H2o twice to each reaction vial, transfering alumina 

to microf ilter units with disi;:osable pasteur pip:t after each addition. 

12. Centrifuge microfilter units at 1000 g for one minute. 

13. Put a. clean receiving vessel on each microfilter unit and add 200 ul of 0.1 

H HClO4 to the mi_cr.ofilter sample. Vortex and:let stand for 5 minutes. 

Vortex again. and cen~rifuge at 1000 g for two minute~. 

14. 'Ihe acidic extract in the receiving vessel contains the catecholamines and 

is ready for inmediate injection. 

CALCIJLATIONS 

Calculations are cbne to three significant figures. 

Peak heights are measured in nm. 

All peak heights are normalized by dividing by tHBA for ~at injection. 

Standard Cur:ve calculations. 

'!he concentrations of each of the catecholamines in the standard urine pool 

is obtained by plotting the peak height ratios of catecholamine to DHBA 

versus the catecholamine concentration added to the I;OOl and extra:fC)lating 

to zeropeak height ratio to obtain the concentration of the urine pool. 
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This may also be ac~omplished by performing linear regression using the 

added amounts of catecholamine as x and peak height ratios as y and 

deteanining the x-intercept. 

Calculations of catecholamines in sanples. 

Concentrations of catecholamines in sample s:pecimens may ~ determined with 

the fallowing f ormul~: 

catecholamire oonc. (ng/ml) = peak height ratio (unknCMll) 
peak height ratio {urine pool) 

x urine p:,ol cone. 
(ng/ml) 

Amount of catecholamines excreted per day may be calculated using the 

f oll0t1ing f oonula: 

catecholamine in ug/24 hr = ·cone. (ng/ml) x sample volune (L) x 24 
collection ~riod _(hrs) 

see example of data sheets and calculations on follcwing pages. 



Urine Catecholamine Procedure Flow Sheet 

In 50 ml plastic dispo beaker, combine: 
5 ml ·urine 

15 ml pH 7 phosphate buffer 
. 50 ul DHBA working std 

Mix gently. Adjust pH to 6.3-6.7. 

Add contents of beaker to Bio Rex 70 column. 
'Allow to drain to waste. 

Add 10 ml deionized H2o to column. 
Allow to drain to waste. 

Add 1.3 ml 1.0 M H2s04 to column. 
Allow to drain to waste. 

Add 4.0 ml (NH4 ) 2so4 to column. 
Collect efluent in 5 ml conical vial. 

To conical reaction vial add: 
50 mg AAO 

o.s ml 3· M Tris/EDTA. 
Mix immediately on rotator for 8 minutes. 
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Aspirate liquid, add 5 ml deionized H2o, mix. 
Aspirate liquid, transfer alumina to rnicrofilter unit with 

0.5 ml ( X 2) deionized H2o with pastuer pipet. 

Centrifuge at 3000 rpm for 2-5 minutes. 

Change receiving tube. 
Add 200 ul 0.1 M HCl04. Vortex. 
Let stand for 5 minutes. Vortex. 

Centrifuge at 3000 rpm for 2-5 minutes. 

Inje~t 50 or 100 ul of extracted sample into HPLC. 

Measure peak heights and calculate catecholamine concentrations. 



Appendix K 

Parent Informed Consent 

Child Informed Assent 
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INFORMED CONSENT 

CANCER STRESSORS AND PROTECTIVE FACTORS: PREDICTORS OF STRESS 
. EXPERIENCED DURING TREATMENT FOR CANCER 

My name is M~yn Hockenberry-Eaton and I am a doctoral nursing student at the 
Medical College of Georgia in Augusta. I want to find out how much stress children 
experience during treatment for cancer. I would like for you and your child to be one of 
60 families included in this research study. This study will be done at Emory University. 

Your child will be asked to fill out 5 different forms completed over two clinic visits. A 
urine sample will also be collected during the time your child is in the clinic for the two 
clinic visits. Your child will be asked to complete the following· forms: ... 
Spielberger. State/Trait Anxiety Inventory is a 40 · item self report scale that measures 
the child's anxiety. The scale will be given at both clinic visits and takes about 10 
minutes to complete. " 

Harter Perceived Self Competence Scale is a 40 item form that measures feeling of self;. 
worth and takes about 10 minutes to complete. The form will be completed at the first 
clinic visit. 

Harter Perceived Social 5um>ort Scale is a 24 item form that measures the child's 
perceived support from friends and family. The scale takes· about 10 minutes to 
complete. The form will be completed at the first clinic ~sit. 

Schoolager's Coping Strateiies Inventory is a 25 item form that measures the type of 
coping strategy used by the child during stressful times. The scale·takes about 10 
minutes to complete. The form will be completed at the second clinic visit. · 

About M.v Illness Scale is a 25 item scale that asks the child questions about what it is 
like to have cancer. The scale takes about 10 minutes to complete. The form will be 
completed at the second clinic visit. 

You will be asked to complete these forms for the study at the first clinic visit: 

Family Environment Scale is a 90 item True-False scale that measures relationships 
among the family members. 

Demographic Data Sheet asks the occupation and level of formal education of the head 
· of the household, your child's age, sex, diagnosis, treatment pr<;>tocol, and medications 
your child is presently taking. 

There should be no negative side effects related to being in this study. Some of the 
questions on the forms may cause you or your child to .become concerned. Should any 
of the questions on the forms cause these feelings, the investigator will be available to 
talk with you and your child. You and your child will have th~ discontinue the 
study at any time. You and your child can t~k to Marilyn at_... 
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Participation in the study is voluntary and not being in this ·study will not. affect your 
child's care. Your child will receive $15.00 for being in the study when all forms and 
both urine samples are collected. The money will be sent to the parent's home address. 
There will be no costs for the tests performed in this study. Results of the study will be 
reported in group form. Information which identifies you or your .child will not be 
reported. 

I, the undersigned, have been given a chance to read the above description which 
explains the purpose of the study, the procedure to be used, and any risks which could 
result from my or my child's being in this study. I understand that the benefit of this 
study is that it may help us understand how much stress children experience during 
treatment for cancer. The researcher has discussed this information with me and I have 
been given a chance to asks any questions I have about the study. If I have any 
questions, I know I can call Marilyn at - If I have any questions or concerns 
about the rights of research subjects, I may contact Dr. George Schuster at 1-404-721-
2991 at the Medical College of Georgia. 

I understand that being in this study is completely voluntary, and that I can withdraw 
from the study at any time1 If I refuse to be in this study, or withdraw from the study at 
a later time, it will in no way affect my child's care at Emory. I understand that my 
child will be asked to collect urine during two clinic visits. I understand that my child 
will complete 5 different forms over two clinic visits. I will be asked to complete 2 
forms during the first clinic visit. I understand that the $15.00 for my child's being in 
the study will be sent to the parent at the home address. 

I also understand that any personal information used in this study will remain 
confidential. I have been informed that the benefit to being in this study is that it may 
provide important information regarding children receiving treatment for cancer. I have 
been informed that there should be no adverse side effects from participation in this 
study. I understand that some of the questions on the forms may cause feelings of 
concern. If any questions from the forms are upsetting to me or my child, we may 
withdraw from the study and the investigator will be available to talk to me and my 
child. I know that I have the option to discontinue being in the study and referrals to 
deal .with my or my child's discomfort will be made. I have been informed that should 
my child suffer any physical harm as a result of being in this study, the investigator will 
make referrals for treatment. I understand that neither Emory University nor the 
Medical College of Georgia have made provision for payment of cost related to any 
such injury and I will be billed for medical expenses arising from. injuries resulting from 
being in this study. 

I understand the study and have been given a copy of this statement. I agree to be in 
this study and allow. my child to participate in this study. 

Date Signature of Research Subject 
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INFORMED ASSENT 

CANCER STRESSORS AND PROTECTIVE FACTORS: P}U:DICTORS OF STRESS 
EXPERIENCED DURING TREATMENT FOR CANCER 

My name is Marilyn Hockenberry-~aton and I am~ doctoral nursing student at the 
Medical College- of Georgia in Augusta. I want to find out about what it is_ like for 
children to receive treatment for cancer.· I would like for you to be one of 60 children 
with cancer in this resear~h study. This study is being done at Emory University. 

If you decide to be in thi~ study, you will answer questions on 5 forms that ask questions 
about yourself. These forms will be filled out over two clinic visits and will take about 
30 minutes to complete. You will also be asked to save your urine· during the time you 
are in. the clinic for these .two visits. You will be given $15.00 for being in the study. 

. -
Being in the study should ·cause no problems for you. It may help us learn more about 
children with cancer. If the questions on the forms bother you, you can stop answering 
the questions at any time if you wish. You can talk ~o me about your feelings or I will 
make sure someone knoW$ about your· feelings. 

. . 
I understand what Marilyn·has told me about this study. I have been given the chance 
to ask questions about the study and my questions have been answered. I know that I 
do not have to be in· the study and that I can drop out of the study if I wish. I know 
that if I do not want to be ·in the study my care will not be affected. I know that this 

. research study may help others learn more about children with cancer. I know that my 
name will not be placed on any of the forms I fill out. I can talk to Marilyn at ,._ 

hould I have any questions about the study. If I have any concerns about being in 
a ·research study-I can call Dr. George Schuster at 1-404-721-2991 at the Medical 
College of Georgia. I agree to be in this study. 

Date Signature of Research Subject 

Date Signature of Investigator 

.\ 




