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The purpose of this study was to explore the relationship between

stress, health, and health behaviors. The population for the study

was made up of 231 full-time employees from Eastern Montana College.

The subjects completed the Social Readjustment Rating Scale (SRRS),

the Seriousness of Illness Scale (SIRS), the La Crosse Wellness

Inventory (LWI), and a demographic questionnaire. The SPSSx

statistical package was used to analyze the data.

wasquestion 1 asked if it was possible to predict high or

low illness on the basis of health behaviors, level of stress, and

demographic characteristics of subjects. The stepwise procedure of

discriminant analysis identified SRRS score, rest and relaxation

score, longevity score, ethnicity, age, gender, level of education,

and personal habits score as capable of predicting group membership.

These eight discriminators combined to form a Wilks' Lambda of .8618

which was highly significant at a 0.0004 level.



The second research question asked if it was possible to

determine which health behaviors would predict high or low illness

among high stress subjects. Stepwise discriminant analysis

identified rest and relaxation, personal habits, and fitness scores

as predictors of illness classification. This produced a

significance level of 0.1991 which was not significant.

Research question 3 asked if it as possible to predict the

magnitude of health on the basis of stress level, health behaviors,

and demographic variables. Multiple regression analysis identified

rest and relaxation scores and SRRS scores as predictors of magnitude

of health. A significant t of 0.0000 was produced indicating a

linear relationship of these variables to illness scores.

The fourth research question asked if health behaviors alone

could predict the magnitude of health of high stress subjects.

Multiple regression analysis produced the rest and relaxation score

as the only variable capable of predicting magnitude of health. The

t produced by the analysis was 0.0073 which was less than the 0.05

level of significance indicating a linear relationship between the

two variables.
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HEALTHY BEHAVIORS AS MEDIATING FACTORS
IN PROMOTING HEALTH DURING TIMES OF STRESS

CHAPTER 1

INTRODUCTION

According to Selye (1978), "Stress is the nonspecific response of

the body to any demand" (p. 1). It is something that no one can live

without. Selye (1978) points out that stress isn't necessarily bad,

and even refers to it as the "spice of life" (p. xv). Still, it is

the physiological response to the "demands" placed upon the body,

that can lead to what Selye refers to as exhaustion. When this state

is reached, a person may experience illness or even possibly death.

At the present time there is a great deal of evidence available

concerning the relationship between lifestress and illness

(Dohrenwend and Dohrenwend, 1978). Part of this evidence has been

produced in the laboratory. For instance, when healthy laboratory

animals were exposed to a noxious stimulus under specific conditions,

they regularly developed psychological disorders, organic lesions, or

suddenly died (Selye, 1978).

Other evidence comes from studies of the effects of both natural

and man-made disasters on the psychological and physiological health

of those exposed. For example, at the extreme of exposure to the

brutalities of concentration camps, most survivors experienced severe

stress-induced psychopathology and were more prone to physical

illness and early death (Eitinger, 1964).

In addition, many studies have looked at more ordinary, more
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frequently occurring events in the lives of most people. Mechanic's

study on graduate students preparing to take qualifying exams

revealed the onset of severe psychosomatic symptoms and physical

illness during the days immediately preceeding the examination

(1962). Paykel (1974) reported that the presence of a specific class

of stressful events was strongly related to the onset of clinical

depression. In a prospective study on cardiac patients, Theorell

(1976) found that an increase in work responsibility the previous

year was associated with subsequent myocardial infarctions. Vinokur

and Selzer (1975) found that illness incidence increased among

victims of traffic accidents. These studies have firmly supported

the relationship between stress experienced in the course of normal

life and the incidence of illness. Holmes and Masuda (1974)

concluded from their review of research on life events done with the

Social Readjustment Rating Scale (SRRS) that:

The magnitude of life change was observed to be highly
significantly related to time of disease onset. The greater the

magnitude of life change (or life crisis), the greater the
probability that the population at risk would experience
disease. (p.68)

Before suggesting that stress be avoided at all costs it is

necessary to look at the actual relationship between stress and

illness. According to Kobasa (1979), in many of the stress and

illness investigations a small number of persons have been observed

to have experienced stressful life events who have not become

somatically or psychologically ill. According to Dohrenwend and

Dohrenwend (1978):



3

Since we take it that the major purpose of studying
stressful life events is to learn how stress-induced illness
can be prevented it appears that it is the objective or
situational mediators of these events that should engage our
attention. (p. 12)

In spite of the view that the very purpose for stress research is

to learn how to prevent stress related illness, very few researchers

have actually looked at the group of people who have experienced a

high level of stressful life events but did not fall ill.

For the purpose of this study, it is important to clarify what is

meant by health. Health is viewed by the researcher as a level of

functioning along a continuum. At one end of the continuum is death,

which is the complete and permanent failure of the organism to

function. At the other end of this continuum is optimal functioning,

or what Dunn (1961) described as high level wellness. A model of the

health continuum is depicted in Figure 1.1. The likelihood of

achieving the high level wellness end of the continuum is unlikely,

while the achievement of the other end is a level that most would

prefer to avoid as long as possible. The health of an individual is

viewed as any point that occurs on this continuum. As health status

changes so does the point on the health continuum.

Figure 1.1

Health Continuum

<----TOWARD POOR HEALTH HIGH
DEATH LEVEL

TOWARD WELLNESS----> WELLNESS
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According to Greenberg (1985) each point on the continuum is

comprised of five components. These components include the physical,

mental, social, intellectual, and spiritual dimensions of an

individual. Curtis and Papenfuss (1980) label these the Total Person

components and point out that they are interrelated. In other words,

the level of functioning of any one component can impact the ability

of the others to function. This, in turn, affects the ability for

the organism to function.

The Stress and Health Model developed by the researcher for the

present study demonstrates that high levels of life stress can

interfere with the ability of the Total Person components to function

optimally. This in turn affects the level at which the person is

functioning. As the level of functioning is adversely affected, the

point on the continuum moves in the direction of poor health.

In spite of the relationship between stress and illness, there

are instances where high levels of stress do not impact the level of

health on the continuum. This might be explained by different levels

of resistance to stress that people possess. In the Stress and

Health Model, the level of resistance is represented by a "layer of

resistance" that surrounds and protects the Total Person components.

The layer of resistance is comprised of sections that represent such

factors as the genetic endowment of the individual. In addition to

the resistance layer that an individual is naturally endowed with are

segments that can be added to strengthen that layer. The healthy

behaviors practiced by the individual are the sections that lend

strength to the resistance layer. Conversely, unhealthy behaviors
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would tend to remove segments from the resistance layer, which could

expose the total person components to the effects of stress.

In this study, the researcher set out to determine which health

behaviors tended to contribute to the strength of the protective

layer, and thereby increase the resistance of the individual to high

levels of stress. The health behaviors studied included rest and

relaxation, emotional and mental health, sexuality, personal habits,

fitness, nutrition, drugs, safety, and environmental sensitivity.

The Stress and Health Model (Figure 1.2) developed by the researcher,

depicts how health behaviors enhance the resistance of the individual

to high levels of stress.

Justification

Although studies have shown that the occurrence of many stressful

life events increase the likelihood of illness, few researchers have

looked at the small group of subjects who do not suffer serious

illness. In their review of the numerous studies employing the

Holmes and Rahe instruments or scales based upon them, Wershow and

Reinhart (1974) called for the institution of research projects that

would better our understanding of this phenomena. They suggest

research to look at people who remain healthy under high levels of

stress.

This introduces the question of mediating or predisposing factors

which either strengthen or weaken the connection between stress and

health. In her 1977 study, Kobasa looked at personality constructs
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as mediating factors in the event of high levels of stress. Kobasa

(1977) identified physiological susceptibility, socioeconomic status,

early childhood experiences, and personality dispositions as factors

in need of theoretical explication and empirical demonstration. In

addition to these factors, Selye (1978) suggested that certain health

behaviors appeared to decrease the impact of stress upon the

organism. Nutrition, rest, drug use and exercise were identified by

Selye (1978), as factors that might influence the physiological

response to stressors. The present study was conducted to examine

health behaviors as possible mediating factors in the effects of

stress upon health.

The Role Delineation Project for Health Educators is designed to

determine standards and levels of competence of health educators in

order to determine the feasibility and desirability of credentialing

mechanisms beyond those which exist (Toohey and Shirreffs, 1980).

Health education was defined by the working group on the Role

Delineation Project as:

a process, based upon scientific principles, which employs
planned learning opportunities to enable individuals, acting
separately or collectively, to make and act upon informed
decisions about things affecting their health. (Henderson,

1982, p. 31)

Therefore, it is important to translate health-related findings into

meaningful information that people can utilize in making decisions

concerning their health. Yet this is not necessarily the case with

stress and illness research. For example, as a result of the studies

involving stressful life events and illness, popular literature has
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provided readers with self-administered inventories that allow them

to assess the level of stress in their lives. The readers are told

the likelihood of illness occurring based on the total stress score.

Those with high stress scores are warned to avoid additional

stressful events. Unfortunately, the chances of avoiding additional

stress is difficult, and more likely impossible. In order to be

useful in health education, there is a need to find a more

appropriate use for the information provided by such inventories.

While stressful life events cannot always be avoided or

eliminated, people can choose to employ healthy behaviors. The aim

of this study was to look at the relationship between stress, health,

and health behaviors. In examining this relationship, the researcher

sought to identify health behaviors that mediated the effects of

stress. This would enable people to adopt the health behaviors

identified and thereby insure optimal health during highly stressful

times.

Purpose of the Study

The purpose of the study was to explore the relationship between

stress, health, and health behaviors. In so doing, the researcher

set out to ask the question: Do people under high levels of stress

who stay healthy practice health behaviors that are different from

those under high levels of stress who become ill?
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Statement of the Problem

The problem of this study focused on looking at the relationship

between stress, magnitude of health, and health behaviors. In

addressing this issue, the following research questions were posed:

1. Is it possible to determine the extent to which health

behaviors, level of stress, and demographic characteristics are

predictive of low or high illness?

2. Is it possible to determine the extent to which health

behaviors alone are predictive of high or low illness among people

who are experiencing high levels of stress?

3. Is it possible to predict magnitude of health on the basis of

stress level, health behaviors and demographic characteristics?

4. Which health behaviors can predict the magnitude of health in

people who have experienced high levels of stress?

Scope and Limitations of the Study

This study explored the relationship between the level of stress,

level of health, and health behaviors among 231 employees of Eastern

Montana College who volunteered to participate as part of the

Employee Health Promotion Program. Eastern Montana College is a

four-year college located in Billings, Montana, which employs 440

people full-time.

Those who chose to participate were compared to each other in

performing statistical analysis to arrive at answers to each of the

research questions. A greater percentage of women comprised the
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subject pool than the percentage of women employed by Eastern Montana

College. Also, a smaller percentage of faculty members and a greater

percentage of support staff personnel participated than comprised the

general employee population. However, breakdown by race was very

similar to that of the general employee population. As a result of

these comparisons it is important to restrict generalizations from

the findings to those who participated in the study. The population

will be discussed more fully in chapter 4.

Definitions of Terms

The following terms have been defined to facilitate understanding

as they are used in the study:

1. Health: The level of functioning of an individual

emotionally, intellectually, physically, spiritually, and socially.

2. Health behaviors: Regular practices of an individual with

regard to rest and relaxation, emotional and mental health,

sexuality, personal habits, fitness, nutrition, drugs, safety, and

environmental sensitivity as identified on the La Crosse Wellness

Inventory.

3. High Illness (HI) Subjects: Those subjects scoring 729 or

more points on the Seriousness of Illness Rating Scale.

4. High Stress High Illness (HSHI) Subjects: Those subjects

scoring above 250 points on the Social Readjustment Rating Scale

whose scores on the Seriousness of Illness Rating Scale were 729 or

more points.
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5. High Stress Low Illness (HSLI) Subjects: Those subjects

scoring above 250 points on the Social Readjustment Rating Scale

whose scores on the Seriousness of Illness Rating Scale were less

than 729 points.

6. High Stress (HS) Subjects: Those subjects scoring above 250

points on the Social Readjustment Rating Scale (SRRS).

7. La Crosse Wellness Inventory (LWI): The instrument

developed at the University of Wisconsin-La Crosse to assess health

behaviors of individuals in the following areas: rest and

relaxation; emotional and mental health; sexuality; personal habits;

fitness; nutrition; drugs; safety; and environmental sensitivity.

8. La Crosse Wellness Project (LWP): A two phase program

developed at the University of Wisconsin-La Crosse for implementing

enhancement and change of health behavior that includes assessment

using the La Crosse Wellness Inventory (LWI) and follow-up goal

setting and reinforcement procedures using the Wellness Development

Process (WDP).

9. Low Illness (LI) Group: Those subjects scoring less than

729 on the Seriousness of Illness Rating Scale (SIRS).

10. Seriousness of Illness Rating Scale (SIRS): The instrument

developed by Wyler, Masuda and Holmes (1968), and modified for this

study, employed to determine the amount of illness and disability

experienced by an individual in a specified amount of time.

11. Social Readjustment Rating Scale (SRRS): The instrument

developed by Holmes and Rahe (1967) employed to measure the amount of

stress experienced by an individual in a specified amount of time.
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12. Stress: "The nonspecific response of the body to any

demand" (Selye, 1978, p. 1).

13. Wellness: The process of learning about, developing

attitudes and identifying alternatives in order to act toward

achieving an optimum level of physical, emotional, social, mental,

and intellectual well-being.

14. Wellness Development Project (WDP): The second phase of the

LWP that involves goal setting and reinforcement procedures to

encourage enhancement and change of health behavior.
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CHAPTER 2

REVIEW OF RELATED LITERATURE

There have been numerous studies by medical and social science

researchers that have established a convincing correlation between

the occurrence of stressful life events and the onset of physical or

psychiatric illness (Kobasa, 1977). One method recommended to better

the chance of not getting sick is to cut down the number of stressful

life events a person experiences. As simple as this advice may

sound, it is often difficult to actually carry out. Clearly, a more

practical approach to avoid stress-related illness is needed.

Most stress studies conducted thus far have looked at people who

have become ill. A small number of persons who remain well in spite

of experiencing stressful life events have been observed in many of

the stress and illness investigations (e.g., Rahe, 1972). However,

until recently, these subjects have been overlooked.

The focus of the present study was that small group of people who

remain well, those people whom Kobasa (1977) refered to as "hardy."

The aim of the study was to identify that which distinguishes the

hardy people from those who follow the expected pattern of becoming

ill after experiencing stressful life events.

It appears that there are mediating or predisposing factors which

either strengthen or weaken the connection between stress and

illness. Kobasa (1977) named physiological susceptibility,

socioeconomic status, early childhood experiences and personality

dispositions as possible factors.
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The present study called for consideration of another set of

factors, that of lifestyle behaviors. By comparing lifestyle

behaviors of hardy individuals to those who fall ill, it might be

possible to determine how lifestyle behaviors mediate the impact of

stressful life events in promoting well-being instead of illness.

This review focuses on literature that deals with the

relationship between stress and illness, factors that tend to mediate

the effects of stress, and the development of instruments used in the

study. The review of literature is presented as follows:

1. Stress

2. Stressful Life Events and Illness

3. Mediating Factors in the Stress Response

4. Wellness

5. Development of the Social Readjustment Rating Scale

6. Development of the Seriousness of Illness Rating Scale

7. Development of the La Crosse Wellness Project

Stress

According to Selye (1974), stress is "the nonspecific response of

the body to any demand made upon it" (p. 14). In discussing this

definition, the author utilized the term "nonspecific" because all

stress-producing agents, or stressors, have one thing in common. All

stressors require adaptation regardless of what causes them. This

appears to be true whether the experience is pleasant or unpleasant.

Selye operationally defined stress as a "state manifested by a
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syndrome which consists of all nonspecifically induced changes in a

biologic system" (Cofer and Appley, 1964, p. 442).

Selye (1985) outlined the very beginnings of his work in the area

of stress by describing a 1936 study involving laboratory rats. It

was in the course of this study that Selye observed that the animals

exhibited three types of changes when exposed to the rigors of

research: the cortex of the adrenal glands became enlarged and

hyperactive; the lymphatic structures shrank; and deep, bleeding

ulcers appeared in the stomach and upper intestines. Since these

characteristics were closely interdependent, these changes formed a

definite syndrome which Selye began to explore more extensively.

Selye found that toxic substances, irrespective of their source,

produced this same pattern of response. Gradually, he came to look

on these responses as indices of stress which served as the basis for

developing his entire stress concept.

Selye saw stress as purely biologic in nature, the focus of his

theory on the adaptive reactions of the body to stressful conditions.

This point of view dominated stress theory through the mid-fifties

(Mikhail, 1985). However, there were those who saw Selye's theory as

limited. By 1949, Haggard expanded this purely biological stress

theory to include the impact of the psychological environment in

stating:

An individual experiences emotional stress when his overall
adjustment is threatened, when his adaptive mechanisms are
severely taxed and tend to collapse. Some of the factors which
influence an individual's ability to tolerate and master stress
include: the nature of his early identifications and his
present character structure, and their relation to the demands
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and gratifications of the present stress-producing situation;
the nature of his reactions to the situation; his ability to
master strong and disturbing emotonal tensions; the extent to
which he knows about all aspects of the situation, so that he is
not helplessly unaware of the nature and source of threat; his
available skill and other means of dealing effectively with it;
and the strength and pattern of his motivation to do so. (p.

458)

During the 1950's and 1960's, three important aspects of stress

were identified to support the psychological influences in stress

response. In 1952, Lazarus, Deese, and Osler noted that individuals

differ in their reactivity to stress. Yet, in spite of the

recognition that individual differences played in the response to

stress, these researchers pointed out that "few fruitful attempts

have been made to discover their nature" (p. 307).

According to Basowitz, Persky, Korchin, and Grinker (1955) stress

is determined by the perception of the stressful situation rather

than by the situation itself. In discussing their study of stress

among paratroopers they stated:

we should not consider stress as imposed upon the organism, but
as its response to internal or eiEFFETprocesses which reach
those threshold levels that strain its physiological and
psychological integrative capacities close to or beyond their
limits. (pp. 288-289)

The role of coping ability as a factor influencing stress

response was recognized by Cofer and Appley (1964) who described

stress as:

the state of an organism where he perceives that his well-being
(or integrity) is endangered and that he must divert all his
energies to its protection. (p. 453)
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While Selye's stress theory looks at the biologic response of the

organism to stress, psychological stress theorists are more

interested in the kind of situation and individual interaction that

evokes a stress state. Mikhail (1985) offered a holistic definition

of stress with the objective of recognizing the continuity between

psychological and physiological theorizing:

Stress is a state which arises from an actual or perceived
demand-capability imbalance in the organism's vital adjustment
actions and which is partially manifested by a nonspecific
response. (p. 37)

This integrated approach provides Selye's theory with the breadth

necessary to encompass the stress of living.

Stressful Life Events and Illness

The relationship between stressful life events and the onset of

illness has been observed throughout history. A classical example is

the relationship of the effects of war on the physical health of a

civilian population. During the first two months of 1940, London

hospitals reported a highly significant increase in stomach and

duodenal perforations, secondary to ulcer (Stewart and Winser, 1942).

The elevation of these rates persisted until May 1941. It was during

this same span of time that the bombing blitz of London had taken

place.

In an early prospective study looking at the relationship between

life stress and illness, Rahe (1968) found that officers and enlisted

men who had high life stress scores had 90 percent more onsets of
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illnesses during the first month at sea than those who had low life

stress scores. Later, Rahe, Mahan, and Arthur (1970) looked into the

predictability of illness reporting among the men aboard three U.S.

Navy cruisers. Rahe et al. (1970) concluded that a linear

relationship was seen between the subjects' recent life changes

intensities and their cruise period illness rates. Rubin, Gunderson,

and Arthur (1971) found a linear relationship between life stress and

illness in a study of men on a Navy attack carrier and concluded that

life change scores could be used for illness prediction.

The Liberty Corporation Employee Health Study was conducted to

examine the relationships between stressful life events and health

status of an employee population (Blair, Howe, Blair, Pate,

Rosenberg, and Parker, 1979). Findings from this study suggested

that individuals subjected to elevated life stress were more likely

to experience less optimal health status.

Reasonable evidence exists to support the belief that life events

influence the onset of coronary heart disease. In a study conducted

by Lundberg, Theorell, and Lind (1975), subjects who had experienced

myocardial infarctions were compared with a matched group of control

subjects. Findings showed the subjects who had infarctions also had

higher total life change scores than control subjects. Theorell and

Rahe (1975) looked at cardiac contraction force in subjects who had

experienced a myocardial infarction. From the study it was concluded

that life change peaked preceding evidence of an overworked heart.

The study revealed that subjects who died from coronary disease over

a 6-year time period had experienced greater life changes than those
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who had survived. A retrospective study of life events preceding

cardiac death in Baltimore woman by Cottington, Matthews, Talbott,

and Kuller (1980) showed that loss by death of a "significant other"

was clearly more frequently reported for those who had died a cardiac

death than for the control group.

Correlates of stressful life events are not limited to any

particular type of disorder. They have been shown to be related to

many somatic disorders including heart disease, fractures, and

childhood leukemia; psychological disorders such as acute

schizophrenia, depression, and suicide; and performance deficits

among teachers and college students (Dohrenwend and Dohrenwend,

1978). One study has suggested that life stress can influence

pregnancy and birth. Gorsuch and Key (1974) found that expectant

mothers who had experienced high levels of recent life change six

months prior to pregnancy had significantly more complications of

pregnancy and birth than did pregnant women without such changes.

The relationship between stressful life events and illness

incidence also appears to transcend age barriers. Marx, Garrity, and

Bowers (1975) showed that the link between major life change and

illness which has been well documented in adults was equally evident

in a group of subjects about to enter college. Incidence of

accidental ingestion of poison among children was significantly

greater among families who had experienced greater life change when

compared to control group families (Sibert, 1975). Stein and Charles

(1971) demonstrated a significant relationship between onset of

diabetis mellitis among children and life change experienced by
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children. A study of life change occurring in the lives of youthful

drivers involved in serious traffic accidents was carried out by

Selzer and Vinokur (1974). In the study, the investigators found

that youth drivers involved in accidents had previously experienced

significantly greater stress than non-accident control subjects.

While the relationship between illness onset and stressful life

events has been established, there exists even in these studies those

subjects reporting high levels of stress who did not become ill. For

example, in the early studies conducted by Rahe, approximately 30% of

subjects reporting very elevated life change levels did not become

ill over the following year (Rahe and Arthur, 1978). In Arthur's

(1974) work with prisoners of war exposed to submaximal stress, a

small percentage of subjects did not show subsequent illness.

Wershow and Reinhart (1974) in their review of the numerous

studies utilizing scales developed by Holmes and Rahe recommended

institution of research projects that would investigate persons whose

lives are marked by significant stress who do not become ill, as well

as those who become ill without the encounter of stressful life

events. In the process of investigating those under high stress who

do not become ill, factors that tend to mediate the harmful of

effects of stress are likely to be identified.

Mediating Factors in Stress Response

Kobasa (1985) stated that a "life event is defined as stressful

if it causes changes in, and demands readjustment of, an average
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person's normal routine" (p. 174). She pointed out that the

correlation of life stress scores and illness have been variable.

One reason for this may be that there are a large number of subjects

with high stress scores who are not getting sick. These subjects

have largely been overlooked in studies on stress and illness.

As early as 1952, it was recognized that individuals differed in

their reactivity to stress. Initially, Lazarus, Deese, and Osler

(1952) suggested that such differences were due to psychological

factors. Through the years, this view has been modified. In 1985,

Monat and Lazarus stated that

the stress arena refers to any event in which environmental
demands, internal demands, or both tax or exceed the adaptive
resources of an individual, social system, or tissue system.

(P. 3)

Selye also recognized that different individuals could respond

differently to identical degrees of stress that were induced by the

same stimulus. Selye (1974) explained the difference in response as

a result of "conditioning factors that can selectively enhance or

inhibit one or the other stress effect" (p. 34). According to Selye,

these conditioning factors could be internal or external. Internal

conditioning factors include such characteristics as genetic

predisposition, sex or age. Nutrition, drugs, or certain hormones

are examples of external conditioning factors.

Dohrenwend and Dohrenwend (1978) pointed out that the substantive

issue that must be addressed in clarifying our understanding of how

stressful life events affect health and illness concerns factors that
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mediate the impact of life events. Since the study of stressful life

events is carried out in order to learn how to prevent stress-induced

illness, situational mediators of these events must be looked at.

According to Selye (1974), mediating factors are together

responsible for the distinctive way in which the individual deals

with stressful life occurrences. Kobasa (1985) identified three

general personality characteristics as mediating factors in

ameliorating the effects of stress: having an internal locus of

control; being able to feel deeply involved in or committed to the

activities in their lives; and anticipating change as exciting and

challenging to further development. Kobasa stated:

Although personality is the primary concern of the study
reported here, other kinds of variables may well differentiate
the highly stressed and healthy from those who have fallen ill
under stress. (p. 178)

Kobasa suggested other variables such as a variety of psychological,

social physiological and environmental factors that could also be

looked into as mediators.

Selye (1978) discussed the impact of various health-related

behaviors upon the physiologic response to stress. In terms of diet,

Selye said:

Generally speaking, undernutrition sensitizes the body for
anti-inflammatory corticoids, and overeating augments the effect
of proinflammatory hormones. An excess of salt aggravates
certain renal and hypertensive diseases, which tend to develop
when the proinflammatory corticoids are overabundant; and
low-salt regimens have a protective effect in such cases. (p.

403)
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Stress management techniques such as meditation and progressive

relaxation also have been shown to influence the physiologic response

to stress. In the 1960's it was demonstrated that physiological

responses could be consciously controlled (Faber and Reinhardt,

1982). In the mid-1970's, Herbert Benson (1975) established that it

was possible to train individuals to produce the relaxation response.

This response is characterized by slowed heart and respiration rates,

decreased blood pressure, reduced adrenal output, and increased

electroencephalogram alpha waves.

Following Benson's work, Pelletier (1977) provided the framework

for other stress management programs. Among these are autogenic

training, progressive relaxation, transcendental meditation, and

yoga. Additional techniques capable of producing the relaxation

response are biofeedback training and autohypnosis. Research has

demonstrated significant physiologic changes during the practice of

these techniques for most people, and in some cases these changes are

sustained (Faber and Reinhardt, 1982).

Exercise is another factor that must be considered as possibly

mediating the effects of life stress. Curtis and Detert (1981)

explained the impact of exercise on the relaxation response:

Physical exercise helps reduce the aroused state by reducing
the adrenal hormones in the blood system and, thus, the
triggering effect in the various target organs.... Once the
stress response is initiated, exercise often deals with the
arousal level more effectively than other means, including
relaxation.

Furthermore,...exercise has another, more indirect effect on
the stress response. When a person disciplines him or her self
by developing and following a regular exercise program, the
level of mental as well as physical health is increased. The
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person is likely to feel healthier and stronger and to have an
increased ability to cope.... Exercise can help prevent the
stress response because it decreases our reaction to future
stress by increasing our self-esteem. (p. 215)

According to Kobasa (1985), there is a need for continued work in

the area of stress, with more emphasis placed upon the role of

personality and other mediating factors in connection with stressful

life events and illness on health. In the event that such mediating

factors are identified, instead of warning people, it will be

possible to point out ways of developing characteristics and

behaviors that can aid in maintenance of well-being even in times

when life stress cannot be avoided.

Wellness

Prior to the 1900's the major causes of death were pneumonia,

influenza, tuberculosis and diarrhea/enteritis (Barnard, 1974). The

impact of environmental influences upon disease changed drastically

with the advent of technological advances. After the early 1950's,

new patterns emerged in the kinds of diseases that were killing

people. Chronic rather than infectious diseases came to the

forefront.

Medical science can no longer make the drastic difference in

lifespan that it had in the early 1900's. Instead, the chronic

degenerative diseases that are killing modern man today are linked to

lifestyle (Tulloch and Healy, 1982). Lifestyle is defined as "all

those behaviors over which we do have control, including those
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actions which affect our health risks" (Ardell, 1979, p. 19.).

There is a great movement in the United States to promote healthy

lifestyles among the public. Institutions such as the government,

schools and hospitals have become involved in encouraging people to

live in a healthful manner in the hopes of reducing morbidity and

mortality (Tulloch et al., 1982.)

Kreuter (1978) outlined some legislation the federal government

has passed that has been consistent with the national trend toward a

mentality of prevention and health promotion:

1. The Health Maintenance Organization Act in 1972 made
preventive/educational services mandatory.

2. Public Law 94-317 established the Office of Health
Information and Health Promotion in 1976.

3. In 1978, Title V of Public Law 95-626 provided for an
office of Health Information, Health Promotion, and
Physical Fitness and Sports Medicine under the Public
Health Service.

4. The School Health Project was established in 1978 by the
Bureau of Health Education and the National Center for
Health Education which provided national level leadership
in order to extend and improve health education in the
schools.

As a result of this movement, changes have been made in the last

10 years toward healthier lifestyles (Tulloch et al., 1982). A 1983

survey revealed that 85 million Americans are involved in exercise, a

14% increase from the previous year (Rosato, 1986). The percentage

of smokers declined from 42% in 1965 to just under 33% in 1983 (U.S.

Department of Health and Human Services, 1985). Dr. Kenneth Cooper

is said to credit the movement toward regular exercise in helping to
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reduce the number of heart attacks 21% in the last 10 years (Tulloch

et al., 1982).

In spite of these advances, there remains a great deal of room

for improvement. Tulloch et al. (1982) cited the following as areas

for individuals to make changes: nutritious eating, regular

exercise, stress management, self awareness and risk reduction. The

general public would tend to agree with this need for continued

change. A 1978 Harris Poll showed that 42% of the public felt that

more emphasis be give to preventive medicine while only 10% felt the

emphasis should be on curative medicine (Tulloch et al., 1982).

Although practicing wellness appears to be a relatively new

approach to attaining well-being, it is not. As Treffert (1982)

pointed out, this approach was being practiced in China in the year

4678. Treffert cited a quote of the Yellow Emperor, Huang Ti, in

speaking about prevention, wholism, risk appraisal, and prospective

medicine.

Sages here do not treat those who are already ill; they rather
instruct those who are not yet The superior physician
helps before the early budding of disease. The inferior
physician begins to help when the disease has already developed.
He helps when the destruction has already set in." (p. 1970)

Two thousand years later, this concept was still supported in the

writings of Huai-nan Tzu, who stated, "The good doctor pays constant

attention to keeping people well so that there will be no sickness"

(Treffert, 1982, p. 170).

There are many names given to this positive approach to

well-being, to the preventive measures taken to insure optimum
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health. One such term is wellness. Bruhn, Cordova, Williams, and

Fuentes (1977) viewed wellness as a continually evolving, changing

process that is related to man's developmental stages. Bruhn et al.

(1977) differentiated wellness from good health by saying that

wellness is a measurable process in which people actively participate

to become healthier.

Ardell (1979) saw high level wellness as a lifestyle approach to

realizing one's best potentials for well-being. The five dimensions

that constitute the framework for a wellness lifestyle, according to

Ardell (1979), are self responsibility, nutritional awareness,

physical fitness, stress management and environmental sensitivity.

According to Ardell (1977), "Living a healthy lifestyle is a living

response to your environment" (p. 24).

Active involvement in daily lifestyle improvement denotes

wellness, according to Gilmore (1979). Gilmore carried this further

in saying that wellness is striving daily for better health through

ongoing assessment, intervention and reinforcement. A person can use

these three steps immediately no matter what his or her present state

of health.

Advocates of wellness believe good health should be on our minds

all of the time. Hassett (1978) pointed out that in the past a good

patient had yearly check ups to find out from the doctor if he was

healthy. Today there is a new emphasis on each person's

responsibility for his health. Rather than focusing on health when

ill, a healthy program of diet, exercise, stress management and

lifestyle should become a part of a large picture that determines the
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quality and length of life.

In defining wellness, Moses (1979) said: "Wellness isn't

something you do for 15 minutes a day. It's something you become--a

harmonious, integrated, 'whole' person" (p. 30).

Development of the Social Readjustment Rating Scale

Many researchers have shown that the occurrence of stressful

events in life is correlated with the onset of health changes. Among

those researchers, Thomas Holmes and Richard Rahe have been major

contributors. It was the development of what evolved to be the

Social Readjustment Rating Scale that provided researchers with a

method of measuring stress.

The Social Readjustment Rating Scale (SRRS) is a list of 43 life

events that include experiences that occur in marriage, family, work,

social and personal settings. Respondents to the instrument are

asked to indicate if any of these events has occurred within a

specified time period. The data provided by this scale has enabled

researchers to establish the relationship between life stress and

illness onset.

The construction of the SRRS was begun with the review of about

5000 charts of hospitalized patients. Holmes and Rahe (1967)

examined the charts with the goal of identifying life events which

preceded a person's admission to a hospital. Forty-three life events

emerged as reliable predecessors to illness occurrence. Holmes and

Rahe (1967) recognized that some events may be more responsible than
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others in disease causation. To allow for this, Holmes and Masuda

(1974) set out to assign a seriousness weight to each of the 43

events.

The seriousness weights, or stress scores were obtained by asking

394 judges to indicate how serious they felt each of the events to

be. The judges consisted of people from the general population and

medical settings. The following instructions were given to

respondents in judging the seriousness of each life event:

1. Social readjustment includes the amount and duration of
change in one's accustomed pattern of life resulting from
various life events. As defined, social readjustment measures
the intensity and length of time necessary to accommodate to a
life event, regardless of the desirability of this event.

2. You are asked to rate a series of life events as to their
relative degrees of necessary readjustment. In your scoring,
use all of your experience in arriving at your answer. This
means personal experience where it applies as well as what you
have learned to be the case for others. Some persons
accommodate to change more readily than others; some persons
adjust with particular ease or difficulty to only certain
events. Therefore, strive to give your opinion of the average
degree of readjustment necessary for each event rather than the
extreme.

3. The mechanics of ratings are these: Event 1, Marriage, has
been given an arbitrary value of 500. As you complete each of
the remaining events think to yourself, "Is this event
indicative of more or less readjustment than marriage?" "Would

the readjustment take longer or shorter to accomplish?" If you

decide the readjustment is more intense and protracted, then
choose a proportionately larger number and place it in the blank
directly opposite the event in the column marked "Values." If

you decide the event represents less and shorter readjustment
than marriage, then indicate how much less by placing a
proportionately smaller number in the opposite blank. (If an

event requires intense readjustment over a short time span, it
may approximate in value an event requiring less intense
readjustment over a long period of time.) If the event is equal
in social readjustment to marriage, record the number 500
opposite the event. (Holmes and Masuda, 1974, pp. 49-50).
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From this procedure the Social Readjustment Rating Scale emerged.

This instrument gives the weights for the life events based on a

scale from 1 to 100, with divorce having a mean score of 73 and

vacation a score of 13. Stressfulness of a person's life is

determined by finding out what events have been encountered and

scoring the occurrences according to the consensually quantified

weights.

Since the development of the SRRS, it has become the most widely

used instrument for the measurement of an individual's experience of

psychosocial stress (McGrath and Burkhart, 1983; Cohen, 1985). Part

of the reason for this popularity is attributed to the ease in which

the instrument is administered and scored. As Kobasa (1985) puts it,

"This consensual approach to stress as measurable environmental input

has allowed easy collection of large amounts of data and

uncomplicated analysis of the statistical relationship between

stressful life events and illness onset" (p. 175).

Further, years of research have demonstated the reliability and

validity of the SRRS (Kobasa, 1977). Holmes and Rahe (1967) reported

high Pearson correlations among various subsets of their original

sample. The researchers recorded correlations of white with black,

and white with Oriental life event ratings of 0.82 and 0.94,

respectively. Holmes and Rahe (1967) concluded:

The high degree of consensus...suggests a universal agreement
between groups and among individuals about the significance of
the life events under study that transcends differences in age,
sex, marital status, education, social class, generation
American, religion and race. (p. 217)
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Several other researchers reported similar findings after

administering the SRRS to new samples. In comparing a Japanese

sample to a matched portion of the Holmes and Rahe sample, Masuda and

Holmes (1967) reported similarities in their attitudes toward life

events. Komaroff, Masuda, and Holmes (1968) reported that ratings

among Mexican-Americans, blacks, and the original Holmes-Rahe sample

were "significantly concordant" (p. 128). In another study, Rahe,

Lundberg, Bennett, and Theorell (1971) found that Swedes gave higher

scores to events than did the Americans on the original study;

however, the rank order of the events were "essentially the same"

(p. 246).

Development of the Seriousness of Illness Rating Scale

The Seriousness of Illness Rating Scale (SIRS) was introduced by

Wyler, Masuda, and Holmes in 1968. This scale was made up of 126

disease items that were ranked according to perceived seriousness.

One purpose of the development of the SIRS was to generate a tool for

ongoing research on the relationship of life change to illness

onset.

Prior to the development of the SIRS, seriousness of illness was

looked at according to its probability of causing death. According

to Hinkle, Redmond, Plummer, and Wolff (1960), seriousness of illness

is defined as "the likelihood that this episode of illness, or its

sequelae, if untreated, will lead to the death of a subject"

(p. 1328). Seriousness was then further distinguished from severity,
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which was seen in terms of the degree of disability an illness

brought on. According to Wyler et al. (1968), both of these

definitions "minimized subjective components of 'seriousness'"

(p. 363).

Wyler et al. (1968) considered seriousness of illness in terms of

such factors as prognosis, duration, threat to life, degree of

disability, and degree of discomfort. It was the intent of the

researchers to develop an instrument that would help to discriminate

further the relationship between the amount social stress and the

seriousness of illness experienced by an individual.

A list of diseases was compiled by collecting all of the

admitting diagnoses of a Seattle hospital for a year between 1964 and

1965. All of the diagnostic records of a Seattle general

practitioner were added to form the primary list. From this list,

the 150 diagnoses that occurred most frequently were selected. One

hundred additional diseases were selected from medical texts to form

a grand list of 250 diseases. The grand list was then submitted to

ten physicians from different specialties who reduced it to 175

diseases. Then, pretests were administered to nonmedical personnel

to arrive at a final list containing 126 disease items. These

diseases were ranked by 117 physicians and 141 non-physicians

according to the respondent's concept of relative seriousness. The

instruction page gave these directions to the respondents:

Please rate the following list of illnesses as to their relative
seriousness. In scoring, use all of your experience in arriving
at your answer. This means personal experience where it applies
as well as what you have learned to be the case for others.
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Strive to give your opinion of the average degree of seriousness
for each illness rather than the extreme. There is no right or

wrong answer.

The mechanics of rating are these: The seriousness of the
disease Peptic Ulcer has been given an arbitrary value of 500.
You are asked to compare the seriousness of each of the
remaining diseases to peptic ulcer. As you rate each of the
remaining diseases think to yourself, "Is this disease more or
less serious than a peptic ulcer?" If, for example, you decide
the disease is more serious than a peptic ulcer, then choose a
proportionately larger number than 500 (as an example you may
wish to rate it as 501, 600, 725, 888, etc. points.) Place this

number in the blank directly opposite the disease in the column
marked "VALUES." If you decide the disease is less serious,
indicate how much less serious by placing a proportionately
smaller number than 500 in the column marked "VALUES." If the
disease is equal in seriousness, record the number 500 in the
column marked "VALUES." (Wyler et al., 1968, p. 364)

To compare the mean rank orders of the two groups, Spearman's

rank order correlation coefficient (rho) was used. Spearman's rho of

.947 showed a highly significant mean rank order correlation

coefficient for the disease items between samples. There was also a

highly significant interindividual concordance (Kendall's W) in the

ranking of disease items. The highly significant degree of mean rank

order correlation between the medical and non-medical samples

prompted Wyler et al., (1968) to conclude that "whether or not a

person has had a 'medical education' his view of the 'seriousness of

illness' remains essentially similar" (p. 371).

Later, Wyler, Masuda, and Holmes (1970) looked at the

reproducability of the SIRS. To do this, the SIRS scoring was

evaluated by two groups of physicians on two different occassions

possessing relatively constant characteristics. Spearman's rank

order correlation coefficient on the rank order of disease items
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generated by the two groups was .988. The Mann-Whitney U test found

no significant difference between the mean scores of the two samples.

It was therefore concluded that the SIRS is easily reproducable.

In similar fashion to the Social Readjustment Rating Scale, the

SIRS survey provides a seriousness weight for each item. This allows

the researcher to assign a total illness score to each subject, in

much the same manner as is the determination of stressful life events

scores.

Development of the La Crosse Wellness Project

The La Crosse Wellness Project (LWP) was developed with the

intent to not only address health promotion through risk-reduction,

but also through the enhancement of those factors already considered

to be positive in one's life. Using this perspective as a point of

focus, initial work on this project began in 1977.

Stage 1: Development of the Assessment Tool

The first step in the development of the LWP was to address the

assessment stage of the wellness process. In reviewing existing

health risk appraisals (HRA's) and wellness inventories, it was noted

that HRA's were selectively validated using projective data, while

the wellness inventories had not been subjected to any rigorous

validation procedure (Gilmore, Dosch, and Hood, 1983). As a result,

it was decided to develop a valid and reliable wellness inventory,

the La Crosse Wellness Inventory, (LWI).
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At this point categorical areas for wellness were established by

the committee. The final areas selected were: rest and relaxation;

emotional and mental health; sexuality; personal habits; fitness;

nutrition; drugs; safety; and environmental sensitivity.

The planning committee then compiled 154 draft statements which

were reviewed by eleven national experts for content validation. The

validation process included the expert's written critique of each

statement, as well as a weighted vote. The planning committee

reviewed the composite critiques and mean vote value. In addition,

to assure the basis in the literature for each statement, research

documentation was sought. The final steps in development of the LWI

for use in the La Crosse Wellness Project included selection of items

for final inclusion, assuring clarity of meaning, and establishing an

eighth grade readability. Readability was established using the

eighth grade Readability Analysis Program developed through Total

Information Educational Systems (Minnesota School Districts and

Minnesota Educational Computing Consortium, 1981).

The assessment was also adapted for computer use so that

inventory answer sheets are read, wellness category percentages are

calculated and printouts are provided for individuals. At this time,

computer analysis of the assessments are done at the University of

Wisconsin-La Crosse. In the future, the computer processing will be

encoded into a computer format for extended use by individuals and

groups. This will decrease time delays and thereby enhance

utilization of the La Crosse Wellness Inventory as well as the La

Crosse Wellness Project.



36

Stage 2: Feedback and Advisement Process

The second phase of the LWP involves intervention and

reinforcement for individuals. To enable this, the planning

committee developed the Wellness Development Process (WDP). This

process allows participants to review wellness results, verify them,

and develop explicit and personal directions for change, strategies

for change, reinforcements, and timetables. Participants in the LWP

recieve a workbook that takes them through this process. In

addition, trained advisors facilitate the use of the workbooks.

Advisors are trained through an in-service session that was developed

by the Steering Committee of the LWP.

There are four steps in the Wellness Development Process. Step 1

is to establish a wellness area. This is accomplished by reviewing

the computerized results of the wellness assessment, determining

personal need, ability and desire for change, and finally,

verification of one wellness area to address. Step 2 is to identify

personal risk factors and positive goals. In this step, the

individual identifies goals for risk reduction as well as goals for

positive action enhancement. In step 3, the individual establishes

objectives for risk reduction and positive action enhancement.

Positive and negative forces are also explored in this step. The

final step in the WDP is working toward self improvement. The

individual proposes a time line and identifies strategies and

reinforcements for accomplishment of objectives established in step

3.
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Stage 3: Data Analysis of the LWP

In order to assess the LWP process and impact, a pilot study was

conducted in 1983. Participants for this stage were students

enrolled in 16 sections of Personal Health classes at the University

of Wisconsin-La Crosse.

Process evaluation requested that students assess the LWP in the

following eight categories: ease of taking LWI; LWI statement

clarity; LWI meaningfulness; ease of taking WDP; WDP clarity; WDP

meaningfulness; LWP practicality; and LWP meaningfulness. Subjects

ranked the eight categories using a likert scale with 0 representing

"not at all" to 8 representing "totally." Mean values for each

category ranged from 3.9 to 5.0. These numerical values pointed to a

basic satisfaction in the program, with an above-average indication

of the overall meaningfulness of the LWP (category 8) of 5.0 (Gilmore

et al., 1983).

The impact of the LWP was also examined. This was done first by

comparing pre to posttest changes of all Personal Health students in

15 different categories. The developers also compared the scores of

the experimental group (Personal Health students participating in the

LWP) to the control group (Personal Health students with no exposure

to the LWP). Since all students were participating in personal

health classes, significant results were seen in 10 of 15 categories

for both groups. The impact of the LWP is shown in examining the pre

to post change score values for the experimental and control groups

for each impact statement when combined together. In three of the 15

impact areas, the experimental group made statistically significant
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impacts. The three areas were: the desire to formulate a personal

wellness definition, the actual sharing of that definition with one

other person, and the continuance of a developed wellness activity

for one month. These findings lead the authors to conclude:

The LWP can be of value in encouraging a commitment and
follow-through to wellness/health promotion (apparently even
when other health promotion strategies are being employed.
(Gilmore et al., 1983)
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CHAPTER 3

RESEARCH DESIGN AND METHODOLOGY

Research Design

The research design selected for this study was the ex post facto

design. This research technique is used to explore causal relation-

ships among variables that cannot be manipulated experimentally (Borg

and Gall, 1983). Also called the causal-comparative method, this

approach refers to an experiment in which the researcher examines the

effects of a naturally occurring treatment after that treatment has

occurred rather than creating the treatment. This method is often

used instead of the experimental method because ethical considera-

tions do not allow the experimental manipulation necessary to

establish a cause and effect relationship.

The aim of most educational research is to discover relationships

between variables. The causal-comparative method enables the

researcher to identify possible causes for a behavior pattern by

comparing subjects in whom the pattern is present with similar

subjects who do not possess the pattern or do so to a lesser degree.

In this study, the aim was to examine the possibility of relation-

ships between magnitutde and stressful life events, demographic

characteristics and health behaviors.

Subject Selection

The initial subject pool consisted of employees from Eastern
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Montana College in Billings, Montana, during the 1985-1986 academic

year. Subjects in the study were those employees who volunteered to

complete questionnaires as part of the employee health promotion

program. There were 440 full-time employees at Eastern Montana

College during the academic year that the study was conducted. Of

these full-time employees, 231 chose to participate. The subject

pool was a fairly representative sample of the entire employee

population in terms of race. Table 3.1 shows the comparison of

subjects and the overall employee population. However, a greater

percentage of women participated in the study (61.5%) than actually

comprised the employee population (52.3%). Table 3.2 depicts the

subject and general employee population comparisons according to sex.

The population of the study was also not representive of the general

employee population in terms of job classification. A lower

percentage of faculty members participated in the study (22.5%) than

made up the total employee population (34.3%), while support staff

comprised a greater percentage of the subject pool (63.2%) than

comprised the total employee population (52.7%). The percentage of

administrators who participated was slightly higher than the

percentage that actually comprised the total employee population.

Table 3.3 displays the comparison of subjects to general employee

population according to job classification.

Measurement Instruments

Health Status

Health status was measured using items selected from the
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Table 3.1

Subject to Total Employee Population
Comparison by Race

Subject Pool

White Black N Amer Asian Hispa Total

Number 208 2 12 4 5 231

Percent 90.0 0.9 5.2 1.7 2.2 100.0

Total Employee
Population

Number 408 5 13 9 5 440
Percent 92.7 1.1 3.0 2.1 1.1 100.0

Table 3.2

Subject to Total Employee Population
Comparison by Gender

Subject Pool
Males Females Total

Number 89 142 231

Percent 38.5 61.5 100.0

Total Employee
Population

Number 210 230 440
Percent 47.7 52.3 100.0

Table 3.3

Subject to Total Employee Population
Comparison by Job Classification

Subject Pool
Staff Faculty Admin Total

Number 146 52 33 231

Percent 63.2 22.5 14.3 100.0

Total Employee
Population

Number 232 151 57 440

Percent 52.7 34.3 13.0 100.0
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Seriousness of Illness Rating Scale (SIRS) designed by Wyler, Masuda,

and Holmes (1968). The SIRS consists of a list of 126 physical and

emotional disturbances. Each inventory item is characterized by a

seriousness weight, based on a consensual agreement of both medical

and nonmedical judges. The reliability and validity of this scale as

a complete listing of disease syndromes in a form accessible to both

lay and medical people, and as an accurate set of evaluations of the

general seriousness of various distinct illness has been established

(Wyler, Masuda, and Holmes, 1970). Rank order estimations between

groups evaluating the scale were high. Spearman's rho values

comparing the two physician groups to a group of laymen were .98 and

.94, respectively (Wyler et al., 1970). Correlations of .90 and

greater have been obtained in cross-cultural comparisons involving

Spanish, Irish, and American laymen (Kobasa, 1977).

Of the 126 common health disorders presented in the SIRS survey,

114 were listed in the questionnaire used in this study. Dr. Mary

Maheras served as consultant in selecting items to be included.

Dr. Maheras was qualified as a consultant for several reasons.

First, she had studied at the University of Washington under

Dr. Thomas Holmes, one of the developers of the SIRS survey, and was

familiar with his work in the area of stress and illness. In

addition, Dr. Maheras is the Eastern Montana College student health

center physician. She was selected as a consultant by virtue of her

medical expertise and her proximity to Eastern Montana College

employees.

One item, shark bite, was eliminated because it was seen as an
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irrelevant item for subjects from Montana. Additional items were

eliminated as their onset were not seen as being stress induced,

including such items as color blindness, congenital heart defects and

mental retardation.

In taking the survey, subjects were instructed to place an "X"

next to any health disorders that had occurred during the last 12

months. In addition, a space was provided at the end of the survey

for subjects to list disorders they had experienced that did not

appear on the survey. After completing the surveys, subjects had

listed ten additional health disorders. They were: broken bone,

benign lump in breast, skin infection, torn ligaments, vaginal

infection, heel spur, cervical polyp, staphyloccocus infection, low

blood sugar, and phlebitis. Interestingly, torn ligaments were

listed by several subjects. Skin infection was cited by two

subjects, as was vaginal infection.

Scores for each of the ten additional disorders were assigned by

Dr. Maheras. Dr. Maheras was the physician who served as the

consultant to this portion of the study. The directions for

completing this task were derived from the guidelines used by Wyler,

Masuda and Holmes (1968) in scoring the original survey items. As

the rater of the ten disorders, Dr. Maheras received the following

instructions:

Please rate the following disorders as to their relative
seriousness. In scoring, use all of your experience in arriving
at your answer. This means personal experience where it applies
as well as what you have learned to be the case for others.
Strive to give your opinion of the average degree of seriousness
for each disorder rather than the extreme. There is no right or
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wrong answer. Use the attached list of disorders as a reference
in assigning a value to each disorder. Values should range from
0 (no problem at all) to 1100 (of the most serious nature).

Values assigned to the ten items are listed in Table 3.4. The

SIRS survey used in this study along with the values for each item

are provided in Appendix A.

From the SIRS survey, an illness score was obtained by tallying

the values assigned to each disorder a subject had checked. The

score for each subject was used as a measure of severity of illness

during the twelve month period. The SIRS scores were viewed as

continuous data for the purpose of statistical analysis.

Stress Level

According to McGrath and Burkhart (1983) and Cohen (1985) the

most frequently used scale in stress and illness research is the

Social Readjustment Rating Scale (SRRS) developed by Holmes and Rahe

(1967). The SRRS was used to measure level of stress in this study.

The SRRS consists of 43 life event items that require change in

individual adjustment. Based on judgements by both professional and

lay people, values of magnitude were assigned to each life event on

the inventory. There is high consensus concerning the relative order

and magnitude of the means as demonstrated by high coefficients of

correlation between the discreet groups contained in the sample

(Masuda and Holmes, 1967). Comparisons were made on the basis of

age, sex, education, socioeconomic group, religion, and race.

Pearson's coefficient of correlation between discrete groups in the

sample revealed that all the coefficients of correlation were above
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Table 3.4

Values Assigned to Additional Health Disorders

Disorder Value

Broken bone 200

Benign breast lump 490

Skin infection 80

Torn ligaments 350

Vaginal infection 100

Heel spur 99

Cervical polyp 105

Staphylococcal infection 110

Low blood sugar 300

Phlebitis 600
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0.90 with the exception of that between whites and blacks which was

0.82. Kendall's coefficient of concordance for the entire group was

.477, significant at p = <0.0005. Additional statistical analyses

described by Holmes and Masuda (1974) have supported the original

findings.

The original 43 items were retained for use in the study, though

slight modifications were made in two of the item statements to bring

them up-to-date. Item 33 originally stated: "Taking on a mortgage

greater than $10,000 (e.g., purchasing a home, business, etc.)." In

this study, the dollar value was eliminated so that the revised item

appeared as follows: "Taking on a major mortgage or loan (e.g.,

purchasing a home, business, etc.)." Item 38 originally stated:

"Taking on a mortgage or loan less than $10,000 (e.g., purchasing a

car, TV, freezer, etc.)." The dollar value was also eliminated and

the revised item appeared as: "Taking on a minor mortgage or loan

(e.g., purchasing a car, TV, freezer, etc.)."

In completing this survey, subjects were instructed to place an

"X" in the space next to those life events that had occurred within

the past 12 months. Each survey item has an assigned value as

determined in research conducted by Holmes and Rahe (1967) and these

values were used to determine the stress score for each subject. The

stress score was calculated by tallying the values assigned to each

item a subject had checked on the survey. The stress score enabled

classification of subjects into either the high stress (HS) group or

the low stress (LS) group. Appendix B shows the 43 items as they

appeared on the questionnaire, along with the values for each event.
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Health Behavior

The La Crosse Wellness Inventory (LWI) was used to assess subject

health behaviors. The LWI is a questionnaire consisting of 187 items

related to health behaviors. Health categories addressed by this

inventory include rest and relaxation, emotional and mental health,

sexuality, personal habits, fitness, nutrition, drugs, safety, and

environmental sensitivity. Content reliability of this instrument

was established by review of the inventory items by 11 national

experts along with literature documentation for each inventory item

(Gilmore, Dosch, and Hood, 1985). In addition, Cronbach's alpha

calculations were made on each of the nine wellness areas. Values

ranged fom a high of .93 for the sections on drugs, safety, and

environmental sensitivity. An overall mean reliability value for the

entire LWI was determined to be .87 (Gilmore et al., 1985). Table

3.5 shows the LWI reliability results for each wellness area.

Because of the length of the La Crosse Wellness Inventory, it was

divided into two parts by its developers. Part 1 of the LWI

contained 97 items and addressed health behaviors pertaining to rest

and relaxation, emotional and mental health, sexuality, and personal

habits. Part 2 contained items 98 through 187 which pertained to

fitness, nutrition, drugs, safety, and environmental sensitivity. On

completing Part 1, subjects were instructed to take a stretch break.

The health behavior items contained in the La Crosse Wellness

Inventory appeared as statements to which subjects could respond
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Table 3.5

La Crosse Wellness Inventory
Reliability

Category Coefficient

Rest and Relaxation .71

Emotional and Mental Health .91

Sexuality .87

Personal Habits .73

Fitness .87

Nutrition .88

Drugs .93

Safety .93

Environmental Sensitivity .93

Overall .87
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using Likert scale options of: a = rarely (never); b =

occasionally; c = often; d = very often; e = almost always

(always). Responses of "rarely" and "never" were used

interchangeably as well as "always" and "almost always." In

addition, some sections contained questions to which statements

called for a "yes" or "no" response. If a statement did not pertain

to a subject, they were instructed to leave it blank. For example,

statement 97 said, "I have had a Pap test within the last three

years." Men would skip this item as it did not pertain to them.

Subjects recorded their responses to each item on a scantron sheet

which was then sent to the University of Wisconsin-La Crosse for

processing.

Computer printouts of subject results were returned to subjects

within a month of completing the survey. At this time,

interpretation sessions were set up as part of the employee wellness

program. Computer printouts contained percentile scores for each

wellness area, along with a composite score. These percentile scores

provided the health behavior scores utilized in this study for

statistical analysis.

Demographic Data

In addition to the surveys completed by subjects, demographic

information was also collected. The form was developed after

consultation with Dr. Russell Lord, assistant professor in Education

and research specialist at Eastern Montana College. Subjects were

asked to provide information about their age, gender, race,
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education, job classification, church attendance, income level, and

family longevity. This form, along with the other instruments used

in the study, and an informed consent form were reviewed and

approveded by the Graduate Office and the Human Subjects Review Board

at Eastern Montana College. The portion of the survey that dealt

with demographics is contained in Appendix C. The informed consent

form is provided in Appendix D.

Testing Procedure

Subjects responded to the inventories as participants in the

Employee Health Promotion Program being offered at Eastern Montana

College. The inventories were administered in small groups at

various sites around campus. Area supervisors and administrators

were met prior to setting up an inventory session at a given site.

At these preliminary meetings the inventories were presented and the

procedures for testing outlined. Request for support of the program

and assistance in promoting participation among employees was

solicited at this time. In addition to the research being conducted

for this study, the La Crosse Wellness Inventory was being utilized

as a tool with which to assess employee health behaviors for the

purpose of setting personal health goals. When possible, the

researcher attended department meetings prior to inventory sessions

to promote participation in the health promotion activity. In a few

cases, departments did not have meetings scheduled before the time

that testing took place.
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Inventory sessions were begun during Fall term 1985 and were

completed Spring term 1986. Several days to a week were allotted to

each building on campus for the purpose of administering inventories.

Conference rooms and classrooms were scheduled according to

availability and assessibility to employees. Anywhere from 1 to 20

employees completed the inventories at a given session. Ninety

minutes were allowed for each inventory session to take place.

At the beginning of the session, subjects were handed a packet

containing the three inventories used in the study, a page requesting

demographic information, and an informed consent form. Each

participant was assigned an identification number which appeared on

all of the inventories they completed. The use of an identification

number assured anonymity. Each inventory was discussed and

directions for completion were explained. Subjects were allowed to

work at their own pace and completed the surveys in anywhere from 30

minutes to an hour, and occasionally longer.

Analysis of Data

Research Question 1

Research question 1 asked whether one could predict high or low

illness by looking at the health behaviors, level of stress, and

demographic characteristics of subjects. Data were treated in the

following manner in order to address this question.

Scores from the SIRS were used to classify subjects into a low

illness (LI) or high illness (HI) group. The median SIRS score was
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selected since the median score is less likely to be affected by

extreme scores. Those subjects who scored less than 927 points on

the SIRS were placed in the LI group. Those who had scored 927

points or more were placed in the HI group. Statistical analysis was

performed to distinguish how these two groups differed in terms of

health behaviors, level of stress, and demographic variables. Health

behavior scores were obtained from the LWI, stress scores were

obtained from the SRRS, and demographic information was obtained from

an information form completed by the subjects.

Health behavior scores, demographic data, and SRRS scores were

subjected to tests of normal distribution, mean differences, analysis

of variance and discriminant analysis. This last procedure was the

most important in identifying those multiple factors which

discriminated between LI and HI subjects. The stepwise procedure of

discriminant analysis was used to analyze the data. This procedure

allowed the multiple factors to be identified in the order of their

importance in their ability to distinguish between groups (Nie, Hull,

Jenkins, Steinbrenner, and Bent, 1975). The discriminant function

analysis identified health behaviors, demographic variables and

stress levels that distinguished between HI and LI groups.

Research Question 2

The second research question asked if it was possible to

determine which health behaviors alone would predict high or low

illness when a person was under high levels of stress. In order to

explore this relationship, scores from the SRRS were utilized in
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order to identify high stress subjects. According to Rahe and Arthur

(1968), research has shown that individuals with higher life stress

scores were more likely to develop illness within the subsequent

6-month period than those with lower scores. Bell (1977) used a SRRS

score of 250 to identify high stress subjects. For the purpose of

this study, those subjects who scored 250 points or more on the SRRS

were placed into the High Stress (HS) group. Those who scored less

than 250 on the SRRS were not considered in the analysis of this

research question.

The HS subjects were then classified as being in the low illness

(LI) or high illness (HI) group using SIRS scores. Subjects who

scored less than 927 points on the SIRS were assigned to the high

stress low illness (HSLI) group. Those who scored 927 points or more

on the SIRS were assigned to the high stress high illness (HSHI)

group.

Discriminant analysis treatment was utilized to determine health

behavior factors present in the HSLI group that set them apart from

the HSHI group. The stepwise form of discriminant analysis was

employed for this purpose. This allowed the factors being considered

(health behaviors) to be identified in order of their importance in

separating those high stress subjects that had experienced low

illness from those who experienced high illness.

Research Question 3

The third research question asked if it was possible to predict

magnitude of health on the basis of stress level, health behaviors
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and demographic characteristics of subjects. In order to answer this

question, the following procedures were employed.

Scores from the SIRS, which reflected illness experienced by

subjects, were treated as continuous data. Statistical analysis set

out to look at the relationship between the magnitude of health

scores and health behaviors, level of stress, and the demographic

variables. Health behavior scores were derived from the LWI, stress

scores were obtained from the SRRS, while demographic information was

provided by subjects on an information sheet.

Health behavior scores, demographic data, and stress scores were

subjected to tests of normal distribution, mean differences, analysis

of variance and multiple regression analysis. The multiple

regression analysis was the procedure that tested the third research

question. This statistical procedure allowed the researcher to

assess the relative importance of the various predictor variables in

their contribution to variation in the critereon variable (Kachigan,

1986). In this study multiple regression analysis allowed the

researcher to look at the relative importance of various health

behaviors, stress scores, and demographic variables for their

respective contributions to the variation in health magnitude. A

stepwise regressions approach was used to identify the order and

importance of those variables which had a tendency to predict the

incidence of illness.

Research Question 4

The fourth research question asked if it was possible to
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determine which health behaviors could predict the magnitude of

health of people under high levels of stress. In order to explore

this relationship, high stress subjects wre identified. Scores from

the SRRS were utilized in order to determine classification to the

high stress (HS) group. Those subjects who scored 250 points or more

on the SRRS were selected for statistical analysis.

Multiple regression analysis was utilized to determine health

behavior factors in the HS group that would predict magnitude of

health. The stepwise procedure was used so that multiple variables

would be identified in terms of the importance and order to which

they contributed to prediction. Statistical analysis was also able

to describe the nature of the relationship between health behaviors

and health status of HS subjects. Finally, the analysis enabled the

researcher to assess the relative importance of the health behaviors

in their contribution to variation in magnitude of health among HS

subjects.
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CHAPTER 4

ANALYSIS OF DATA

Description of the Subjects

The population for this study was composed of 231 Eastern Montana

College full-time employees who chose to participate. Eight

demographic variables were considered during statistical analysis.

These variables, along with health behaviors and level of stress,

served as predictor, or independent variables in order to address the

first and third research questions. The eight demographic variables

included age, gender, race, education, position, church attendance,

income and longevity. A summary of demographic variables by means

and standard deviation is provided in Table 4.1. Table 4.2 shows the

distribution of subjects for each demographic variable. Each is

discussed separately as follows. Codes as they were entered for

statistical analysis are listed first, followed by a brief

explanation of the variable.

AGE - Age of the respondent in years. Subjects ranged in age

from 19 to 73 years, with the mean age being 39.8 years.

GDR - Gender of the respondent. The response of either male or

female were the options provided. Of the 231 subjects, 142 (61.5%)

were women while 89 (38.5%) were men.

ETHN Race of the respondent. Subjects were given the following

categories from which to select: 1 - White; 2 Black; 3 - Native

American; 4 - Asian; 5 - Hispanic; 6 - Other. Ninety percent of the

subjects (208) were White. The remaining 10% were made up of Native
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Table 4.1

Demographic Variables

Summary of Means and Standard Deviations

Standard
Variable Mean Deviation

AGE 39.831 10.710

GDR 1.615 .488

ETHN 1.251 .811

EDUC 3.788 1.387

POS 1.511 .733

CHURCH 1.926 1.526

INCOME 2.965 1.447

LONG 1.368 3.743
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Table 4.2

Distribution of Subjects by Demographic Variables

Age (years)
Number Percent

19-29 41 17.7

30-39 85 36.8
40-49 56 24.3

50-59 41 17.7

60-69 7 3.1

70+ 1 .4

Total 231 100.0

Gender
Male 89 38.5
Female 142 61.5

Total 231 100.0

Ethnicity
White 208 90.0
Black 2 0.9

N. American 12 5.2

Asian 4 1.7

Hispanic 5 2.2

Total 231 100.0

Education
Elem. 6 2.6

H.S. 56 24.2

JC/Tech 21 9.1

B.S. 72 31.2

M.S. 50 21.6
Ph.D. 25 11.3

Total 231 100.0

Position
Staff 146 63.2
Faculty 52 22.5
Administration 33 14.3

Total 231 100.0

Church Attendance
Never 30 13.0
Rarely 79 34.2
Monthly 33 14.3

Weekly 81 35.1
Daily 3 1.3

No Response 5 2.2

Total 231 100.0
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Table 4.2 (cont.)

Number Percent
Income

<10,000 24 10.4

10,000-20,000 54 23.4

20,000-40,000 107 46.3
40,000-60,000 27 11.7

>60,000 12 5.2

No Response 7 3.0

Total 231 100.0

Longevity
-8 1. 0.4

-7 0 0.0

-6 3 1.3

-5 4 1.7

-4 13 5.6

-3 10 4.3

-2 14 6.1

-1 14 6.1

0 53 22.9

1 24 10.4

2 26 11.3

3 16 6.9

4 16 6.9

5 5 2.2

6 4 1.7

7 0 0.0
8 3 1.3

No Response 25 10.8

Total 231 100.0
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Americans, Hispanics, Asians, and Blacks, respectively. None of the

respondents fell into the Other category.

EDUC Highest education level completed. Subjects were given

the following categories from which to select: 1 Grade School; 2

High School; 3 - Junior or Technical College; 4 - Bachelor's Degree;

5 Master's Degree; 6 - Doctoral Degree. In terms of education,

over half (64.1%) were college graduates. Six people (2.6%) reported

grade school as the highest level of education.

POS - Employee position classification. Subjects were classified

according to the following categories: 1 Staff; 2 - Faculty; and

3 - Administration. In looking at position classification, the

greatest percentage of subjects were staff personnel, comprising 63.2

% of the population. The remaining subjects were classed as faculty

(22.5%) and administrators (14.5%).

CHURCH Level of church attendance. Subjects were asked to

report their level of church attendance using the following

categories: 0 Never; 1 - Rarely; 2 Monthly; 3 - Weekly; 4 -

Daily. Just over half of the population reported regular church

attendance, with 1.3% attending daily, 35.1% attending weekly, and

14.3% attending monthly. Those who never went to church made up 13%

of the population, and 34.2% rarely attended.

INCOME - Total family income from all sources. Subjects were

given the following categories to which they responded: 1 - Less

than $10,000; 2 $10,000 to $20,000; 3 $20,000 to $40,000; 4

$40,000 to $60,000; 5 Greater than $60,000. Almost half (46.3%) of

the subjects reported a yearly family income of $20,000 to $40,000.
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Only 16.% reported a higher yearly family income, and 23.8% reported

less. An additional 3% (7 subjects) did not provide this

information.

LONG - Family longevity. Subjects reported the ages of all four

grandparents still living and/or at the time of their deaths. This

information was used to determine a longevity score that ranged

from -8 to +8. A longevity score of 0 meant that the subject's

grandparents had reached the age of life expectancy. A negative

longevity score reflected grandparents who had not reached the age of

life expectancy, while a positive score reflected grandparents whose

ages had exceeded life expectancy. There were 25 subjects (10.8%)

who were unable to provide this information. Several of these

subjects were adopted and information about their grandparents was

unavailable. Others reported that they did not know the information

or how to obtain it. There were 53 (22.9%) subjects who had a

longevity score of O. Fifty-five (25.5%) of the subjects had

negative longevity scores, and 94 subjects (40.5%) had positive

values in this category.

In addition to the demographic variables, nine health behaviors

and a composite health behavior score were treated as predictor

variables in statistical analysis of all four research questions.

The health behaviors included were Rest and Relaxation, Emotional and

Mental Health, Sexuality, Personal Habits, Fitness, Nutrition, Drugs,

Safety, and Environmental Sensitivity. Table 4.3 contains the mean

and standard deviation for each health behavior variable. Each is

discussed separately as follows.
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Table 4.3

Health Behavior Scores

Summary of Means and Standard Deviations

Standard
Variable Mean Deviation

REST 775.134 103.009

EMOT 770.442 104.501

SEX 816.264 144.671

PERS 714.147 111.887

FIT 703.857 136.539

NUT 725.472 129.633

DRUGS 917.165 75.506

SAF 810.117 86.642

ENV 841.844 129.359

COMP 785.732 72.998



63

REST Rest and Relaxation. Subjects responded to questions

regarding their rest and relaxation habits. Questions covered sleep

and leisure habits as well as behaviors with regard to stress and

worry.

EMOT Emotional and Mental Health. This section included

questions about relationships, feelings, coping strategies, and

attitudes about life and death.

SEX - Sexuality. This section asked questions about communi-

cation and sexuality, contraceptives, sexually transmitted diseases,

and understanding of values with regard to sexuality issues.

PERS - Personal Habits. Included in this section were questions

that dealt with personal health behaviors such as regular check-ups,

screenings and self-exams, daily personal habits, and immunizations.

FIT - Fitness. Subjects were asked questions that included

regular fitness habits, blood pressure and pulse rates, and weight

control.

NUT - Nutrition. Questions in this section examined subject's

intake of salt, fats, caffeine, fiber, and sugar. Behaviors with

regard to meals, nutrients, and use of labels in food selection were

also included.

DRUGS - Drugs. This section included questions about use of

tobacco, alcohol, illicit drugs, and proper use of medication.

SAF Safety. Subjects responded to questions about driving

habits, first aid, and home safety.

ENV Environmental Sensitivity. Questions in this section dealt

with habits such as energy saving and recycling, litter, and
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pollution prevention activities.

COMP - Composite. This is a composite percentage of all nine

health behavior scores.

Two additional variables were included in this study. They are

discussed separately as follows.

SRRS Social Readjustment Rating Scale. The score from this

inventory was used as a predictor variable to answer research

questions 1 and 3. It was also used to categorize subjects into the

high and low stress groups which were used to answer research

questions 2 and 4. Scores ranged from a low of 12 points to a high

of 626 points. The mean score on the SRRS was 155.818 with a

standard deviation of 114.565.

SIRS Seriousness of Illness Rating Scale. The score from the

SIRS was used as the dependent variable in this study. Scores ranged

from a low of 0 points to a high of 7298 points. The mean score on

the SIRS was 1169.234 with a standard deviation of 995.382. The

median score on the SIRS was 927. The median score was used in those

analyses where subjects were divided into low and high illness

groups. Given a small group of extremely high illness scores which

radically pulled up the size of the mean, the median was a better

measure of central tendency.

Statistical Analysis

In order to answer the first two research questions, the stepwise

discriminant function analysis of the SPSSx statistical package was

used. The discriminant analysis enabled the researcher to establish
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which characteristics were important for distinguishing between

groups (Norusis, 1985). The stepwise selection method was used

because it enabled predictor variables to be selected in the order of

their strength in classifying group membership.

Research Question 1

Research question 1 asked if it was possible to predict low or

high illness on the basis of eight demographic variables, level of

stress, and ten health behavior scores. Assignment to groups was

determined by using the median score on the Seriousness of Illness

Rating Scale (SIRS). Those who scored less than 927 points on the

SIRS were assigned to the Low Illness (LI) group. Those who scored

greater than or equal to 927 points were assigned to the High Illness

(HI) group. The two groups were compared on the basis of 19

different variables. The discriminant analysis was used to determine

which of these variables could best predict classification into

either group.

The discriminant analysis produced a Box's M of 57.989 which was

significant at the .02 level. Therefore, it was possible to

determine that the criteria of normality required for the

discriminant function analysis was met.

Of the original 19 variables, eight were identified as

discriminators. These are listed in the order in which they were

pulled out by the stepwise procedure of the discriminant analysis as

follows: SRRS, REST, LONG, ETHN, AGE, GDR, EDUC, and PERS.

Descriptive statistics and the results of the stepwise discriminant

analysis are summarized in Table 4.4.
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Table 4.4

Descriptive Statistics and

Stepwise Discriminant Analysis Summary Table

Variable Low Illness
(n = 94)

High Illness
(n = 105)

SRRS
Mean 125.75532 184.88571
S.D. 96.65076 122.70143

REST

Mean 798.48936 750.19048
S.D. 76.71631 115.29795

LONG
Mean 0.67021 0.14286
S.D. 2.54587 2.97240

ETHN
Mean 1.13830 1.32381
S.D. 0.66561 0.89330

AGE

Mean 39.69149 39.35238
S.D. 11.11913 10.05655

GDR
Mean 1.56383 1.65714
S.D. 0.49857 0.47694

EDUC

Mean 3.86170 3.82857
S.D. 1.35679 1.41052

PERS
Mean 722.24468 699.57143
S.D. 111.12065 108.70761

Variable Variable Wilks'
Step Entered Removed Lambda F Significance

1 SRRS 1 0.933505 14.03253 0.0002
2 REST 2 0.899748 10.91939 0.0000
3 LONG 3 0.891106 7.94307 0.0001
4 ETHN 4 0.884316 6.34467 0.0001

5 AGE 5 0.879388 5.29415 0.0001

6 GDR 6 0.873195 4.64701 0.0002
7 EDUC 7 0.868343 4.13704 0.0003
8 PERS 8 0.861716 3.81129 0.0004
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These eight discriminators combined to form a Wilks' Lambda of

.8618, which is highly significant at a .0004 level. However, a

significant lambda does not necessarily mean the discriminant

function is effective in classification (Norusis, 1985). The

eigenvalue produced from the discriminant analysis was .1605, which

is very low. Large eigenvalues are associated with good discriminant

functions, with a value of 1 being most favorable. In addition, a

lambda of 1 occurs when the mean of the discriminant scores are the

same in all groups and there is no between group variability

(Norusis, 1985). Since the Wilks' Lambda was quite high, the

significance could be due to factors other than different group

means.

In looking at a comparison of the discriminating variables

between groups, several observations can be drawn. The discriminator

that emerged at step 1 was SRRS. Subjects in the LI group had

significantly (0.0002) lower SRRS scores than did the HI group. This

finding concurs with research suggesting a link between stress and

illness incidence as described in chapters 1 and 2. The variable

identified at step 2 of the stepwise procedure was REST. Subjects in

the LI group had higher REST scores than the HI group. This second

step of the discriminant analysis was highly significant at a 0.0000

level. Comparison of mean scores of both groups indicated that LI

group members practiced more favorable rest and relaxation behaviors

than those in the HI group. The variable that emerged in step 3 of

the procedure was LONG. Means for the LI group were higher than the

HI group. LI group members, therefore, had higher longevity scores
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than did those in the HI group. The third step of the discriminant

function was significant at 0.0001. ETHN was the variable that

emerged at the fourth step of the discriminant analysis. Mean values

indicated that a higher percentage of whites comprised the LI group.

The fourth step had a 0.0001 level of significance.

AGE was the variable identified as a discriminant function at the

fifth step. Interestingly, the LI group was slightly older than the

HI group. The fifth step was significant at the 0.0001 level. The

sixth step identified GDR as a discriminator. A greater percentage

of LI subjects were male. This step was significant at a 0.0002

level. The seventh step selected EDUC as a discriminating variable

with LI subjects having a slightly higher level of education than did

the HI group. The significance of step 7 was 0.0002. The last

variable, selected at step 8, was PERS. Subjects in the LI group had

higher PERS scores than did HI subjects. Step 8 was significant at

0.0003. These scores indicated that LI subjects had practiced more

favorable personal health behaviors than did HI subjects. Demo-

graphic comparison of HI and LI subjects is presented in Table 4.5.

The ability of the variables identified in the discriminant

analysis to classify subjects into groups was tested by the SPSSx

package. Two hundred-six (206) subjects in the original subject pool

were classified into the LI or HI groups on the basis of the eight

variables that emerged as discriminators. Table 4.6 depicts

classification results of this process. Of 99 subjects in the LI

group, 72 (72.7%) were correctly classified as LI group members.
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Table 4.5

Distribution of Subjects by Demographic Variables

Age (years)

LI HI

19-29 17 14.8 24 20.7
30-39 41 35.6 44 37.9

40-49 30 26.1 26 22.4
50-59 21 18.3 20 17.3
60-69 5 4.3 2 1.7

70+ 1 0.9 0 0.0
Total 115 100.0 116 100.0

Gender
Male 50 43.5 39 33.6
Female 65 56.5 77 66.4
Total 115 100.0 116 100.0

Ethnicity
White 110 95.6 98 84.4
Black 1 0.9 1 0.9
N. American 0 0.0 12 10.4
Asian 3 2.6 1 0.9
Hispanic 1 0.9 4 3.4
Total 115 100.0 116 100.0

Education
Elem. 3 2.6 3 2.6
H.S. 26 22.6 30 25.9
JC/Tech 10 8.7 11 9.5
B.S. 41 35.7 31 26.7
M.S. 22 19.1 28 24.1
Ph.D. 13 11.3 13 11.2
Total 115 100.0 116 100.0

Position
Staff 71 61.7 75 64.7

Faculty 27 23.5 25 21.6
Administration 17 14.8 16 13.8
Total 115 100.0 116 100.0

Church Attendance
Never 14 12.2 16 13.8
Rarely 37 32.2 42 36.2
Monthly 16 13.9 17 14.7
Weekly 44 38.2 37 31.9
Daily 1 0.9 2 1.7
No Response 3 2.6 2 1.7

Total 115 100.0 116 100.0
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Table 4.5 (cont.)

Income

LI HI

<10,000 8 7.0 16 13.8

10,000-20,000 25 21.7 29 25.0

20,000-40,000 58 50.4 49 42.2

40,000-60,000 15 13.0 12 10.4

>60,000 4 3.5 7 6.0

No Response 5 4.4 3 2.6

Total 115 100.0 116 100.0

Longevity
-8 1 0.9 0 0.0

-7 0 0.0 0 0.0

-6 0 0.0 3 2.6

-5 1 0.9 3 2.6

-4 6 5.2 7 6.0

-3 5 4.3 5 4.3

-2 2 1.7 12 10.4

-1 6 5.2 8 6.9
0 23 20.0 30 25.9

1 17 14.8 7 6.0

2 16 13.9 10 8.6
3 10 8.7 6 5.2

4 8 7.0 8 6.9

5 1 0.9 4 3.4
6 2 1.7 2 1.7

7 0 0.0 0 0.0

8 1 0.9 2 1.7

No Response 16 13.9 9 7.8

Total 115 100.0 116 100.0
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Table 4.6

Classification Results of the Discriminant Function

in Assigning Subjects to Low Illness and High Illness Groups

LI

Actual Group
Total

Predicted Group*
LI HI

Number 99 72 27

Percent 72.7 27.3

HI

Number 107 46 61

Percent 43.0 57.0

*Percent of "grouped" cases correctly
classified: 64.56%
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Twenty-seven of the LI group (27.3%) were incorrectly classified as

being in the HI group. Out of 107 members in the HI group, 61 (57%)

were correctly classified as members of the HI group. The remaining

46 (43%) of HI subjects were incorrectly classified as being in the

LI group. A total of 64.56% of the "grouped" cases were correctly

classified. If classification to group membership was left to

chance, subjects would have a 50% chance of correct classifiction.

This means that the eight variables identified have the ability to

classify subjects to the correct group with better accuracy than when

left to chance.

Research Question 2

The second research question asked if health behaviors could be

used to predict whether a person under high levels of stress would

experience low or high illness. Only those subjects who had

experienced high levels of stress were included in the statistical

analysis of this question. A score of 250 or greater on the SRRS was

used to identify high stress subjects. Only 48 subjects out of the

231 in the study had SRRS scores of 250 or greater. It was these 48

high stress subjects that were included in the analysis. Next, the

high stress subjects were divided into two groups for purpose of

comparison using discriminant analysis. To accomplish this the SIRS

was used to assign subjects to a low illness or high illness group.

Subjects who scored less than 927 on the SIRS were classified as

being in the High Stress Low Illness (HSLI) group. Those who scored

927 or greater on the SIRS were classified as being in the High
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Stress High Illness (HSHI) group. Of the 48 high stress subjects, 14

were in the HSLI group, while 34 were classified as HSHI. Ten

different health variables were subjected to discriminant analysis.

The discriminant analysis produced a Box's M of 10.214, which had

a significance level of 0.1600. Since this value was greater than

0.05, it was not possible to reject the null hypothesis that the

covariance matrices were equal. As a result, the normality

assumption of the discriminant function analysis was violated

(Norusis, 1985). In addition, an eigenvalue of .11022 was produced.

Such a low eigenvalue is an indicator that the discriminant function

was not "good" (Norusis, 1985). Further evidence of a poor

discriminant function was a high Wilks' Lambda of 0.9007204, which

produced a significance level of 0.1990. Since the lambda produced a

significance level greater than 0.05, the null hypothesis that both

groups shared the same means could not be rejected. Finally, since

discriminant function analysis requires at least 50 subjects in each

group, the results of this analysis are questionable.

Three out of the nine health behavior variables were identified

as a result of discriminant analysis. The results of the

discriminant function and descriptive statistics are presented in

Table 4.7. At the first step, REST was identified as the variable

that most strongly predicted group membership. Subjects in the HSLI

group had more favorable rest and relaxation behavior scores than

those in the HSHI group. However, the significance at this step was

only 0.1877. At the second step, PERS emerged as a variable for

distinguishing between groups. This indicated that HSLI subjects had
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more favorable personal habit scores than did the HSHI group members.

The significance of this step of the analysis was 0.1659. At the

final step of the analysis, FIT emerged as a variable. In looking at

the means, subjects in the HSHI group had more favorable fitness

behavior scores than did the HSLI group. This was an unexpected

finding. The significance of the third step was 0.1991. Since

probability at each of the three steps was greater than 0.05, the

discriminant function was not statistically significant. The chart

of demographic characteristics for HSHI and HSLI groups is presented

in Table 4.8.

The ability of the three discriminators to classify subjects to

their correct groups was tested by the SPSSx package. Classification

results are listed in Table 4.9. Of the 14 subjects in the HSLI

group, 9 (64.3%) were correctly classified. Five of them (35.7%)

were incorrectly classified as being in the HSHI group. Twenty-four

(70.6%) of the HSHI group members were correctly classified, while

ten of them (29.4%) were incorrectly assigned to the HSLI group. The

"grouped" cases that were correctly classified totalled 68.75%.

Research Question 3

The third research question asked if it was possible to predict

magnitude of health on the basis of stress level, demographic

variables, and health behaviors. In order to answer this question,

multiple regression analysis was used. This technique enabled the

researcher to predict the value of the dependent variable on the

basis of known values for independent variables (Rubinson and
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Table 4.7

Descriptive Statistics and

Stepwise Discriminant Analysis Summary Table

Variable HSLI HSHI

REST
Mean 766.57143 723.08824
S.D. 96.40756 104.66783

PERS
Mean 755.57143 718.82353
S.D. 98.44304 122.10464

FIT
Mean 631.35714 672.00000
S.D. 129.11212 122.16630

Step
Variable
Entered

Variable
Removed

Wilks'
Lambda F Significance

1 REST 1 0.9625820 1.788135 0.1877

2 PERS 2 0.9232685 1.869943 0.1659

3 FIT 3 0.9007204 1.616596 0.1991
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Table 4.8

Comparison of Demographics Between HSLI and HSHI Subjects

Age (years)

HSLI HSHI

19-29 3 21.4 10 29.4
30-39 7 50.0 14 41.2

40-49 2 14.3 7 20.6
50-59 2 14.3 3 8.8
60-69 0 0.0 0 0.0
70+ 0 0.0 0 0.0
Total 14 100.0 34 100.0

Gender
Male 5 35.7 6 17.6
Female 9 64.3 28 82.4
Total 14 100.0 34 100.0

Ethnicity
White 14 100.0 26 76.5
Black 0 0.0 0 0.0
N. American 0 0.0 6 17.6
Asian 0 0.0 0 0.0
Hispanic 0 0.0 2 5.9
Total 14 100.0 34 100.0

Education
Elem. 1 7.1 0 0.0
H.S. 4 28.6 10 29.4
JC/Tech 1 7.1 2 5.9
B.S. 6 42.9 11 32.4
M.S. 2 14.3 10 29.4
Ph.D. 0 0.0 1 2.9
Total 14 100.0 34 100.0

Position
Staff 11 78.6 24 70.6
Faculty 2 14.3 7 20.6
Administration 1 7.1 3 8.8
Total 14 100.0 34 100.0

Church Attendance
Never 2 14.3 3 8.8
Rarely 6 42.9 16 47.1
Monthly 2 14.3 9 26.5
Weekly 4 28.6 6 17.6
Daily 0 0.0 0 0.0
Total 14 100.0 34 100.0
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Table 4.8 (cont.)

Income

HSL1 HSHI

n % n %

<10,000 2 14.3 6 17.6

10,000-20,000 5 35.7 9 26.5

20,000-40,000 6 42.9 13 38.2
40,000-60,000 0 0.0 4 11.8

>60,000 0 0.0 1 2.9

No Response 1 7.1 1 2.9

Total 14 100.0 34 100.0

Longevity
-8 1 0.0 0 0.0

-7 0 0.0 0 0.0

-6 0 0.0 0 0.0

-5 0 0.0 1 3.0

-4 0 0.0 2 5.8

-3 2 14.3 1 3.0
-2 0 0.0 4 11.8

-1 0 0.0 2 5.8

0 4 28.6 12 35.2
1 1 7.1 4 11.8

2 2 14.3 1 3.0

3 0 0.0 2 5.8
4 2 14.3 1 3.0

5 0 0.0 3 8.8

6 0 0.0 0 0.0

7 0 0.0 0 0.0

8 0 0.0 0 0.0

No Response 3 21.4 1 3.0
Total 14 100.0 34 100.0
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Table 4.9

Classification Results of the Discriminant Function

in Assigning Subjects to HSLI and HSHI Groups

HSLI

Actual Group
Total

Predicted Group*
HSLI HSHI

Number 14 9 5

Percent 64.3 35.7

HSHI
Number 34 10 24

Percent 29.4 70.6

*Percent of "grouped" cases correctly
classified: 68.75%
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Neutens, 1987). In this case, the dependent variable SIRS scores

were treated as continuous data and a stepwise multiple regression

analysis was run on the independent variables which included level of

stress, demographic variables, and health behaviors. The data

collected from all 231 subjects in the study were subjected to

analysis for this question. The stepwise procedure was selected

because it allowed predictors to be selected and retained only as

long as they were useful in contributing to the prediction. Tests

were performed at each step to determine such usefulness and to

determine the best set of predictors (Pedhazur, 1982). Table 4.10

contains a summary of the results of this analysis.

Table 4.10

Magnitude of Health

Multiple Regression Analysis Summary Table

Step Variable R
2

Beta t Sig. t

1 REST .16029 -0.40036 -6.132 0.0000

2 REST .25244 -0.32906 -5.187 0.0000
SRRS 0.31183 4.915 0.0000

Of the 19 original variables, only two emerged as predictors as a

result of the statistical analysis. At step one, REST emerged as the

variable that had the highest correlation with SIRS score. Analysis

produced a Beta of -0.40036. This is evidence of a negative

relationship between SIRS scores and REST scores. In other words,

the more illness was reported, the less favorable were rest and
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relaxation behaviors. When testing whether there is a linear

relationship, the most important test is the test of slope which is

determined using a t-test (Norusis, 1986). A two-tailed test of

significance produced a significant t of 0.0000. This allowed the

researcher to reject the null hypothesis that there was no linear

relationship between the two variables. The correlation produced an

R Square of 0.16029. The R Square, or correlation of determination,

can be used to tell how much of the variability of the dependent

variable scores can be attributed to the independent variable. In

this case, approximately 16% of the variability of illness scores can

be attributed just to REST scores.

At the second step of multiple regression analysis, SRRS was

added as a predictor. At this step, REST produced a Beta of -0.32906

while SRRS produced a Beta of 0.31183. While REST remained

negatively correlated with SIRS scores, SRRS was positively

correlated. Simply stated, as lifestress increased and rest and

relaxation behaviors decreased, illness scores could be expected to

increase. The test of linear relationship at this step also produced

significant t's of 0.0000. As a result, it was possible to reject

the null hypothesis that these variables were not linearly related.

The R Square for step two was 0.25244, which took into account the

contribution of both variables in explaining variance of the

dependent variable. This meant that over 25% of the variance in SIRS

scores could be attributed to REST and SRRS scores when considered

together.
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Research Question 4

To test research question 4, multiple regression analysis was

again utilized. This research question asked if health behaviors

alone could predict magnitude of health of people who had experienced

high levels of stress. For this analysis, only those who were

identified as high stress subjects were included. High stress

subjects were identified as those who had scored 250 points or

greater on the SRRS. Forty-eight of the subjects were identified as

being in the high stress group. The SIRS scores of these 48 subjects

served as the dependent variable, while the independent variables

were the ten health behavior scores.

Of the ten health behavior variables, only one emerged as a

result of the multiple regression analysis. Table 4.11 provides a

summary of this analysis. At step one, REST emerged as the only

health variable capable of predicting SIRS scores. The Beta for this

variable was -0.38263, which meant that REST was negatively

correlated with SIRS scores. This could be further interpreted to

mean that as rest and relaxation behaviors became less favorable,

high stress subjects could be expected to report more illness. The t

produced by this analysis was 0.0073. Since this was less than 0.05,

it was possible to reject the null hypothesis that there was no

linear relationship between the two variables. The analysis also

produced an R Square of .14641. This meant that nearly 15% of the

variability of illness scores of high stress subjects could be

attributed to rest and relaxation behavior scores.
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Table 4.11

High Stress and Magnitude of Health

Multiple Regression Analysis Summary

Step Variable R
2

Beta t Sig. t

1 REST 1.4641 -2.809 -2.809 0.0073
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

Results and Discussion

Questions regarding health and its relationship to demographic

characteristics, health behaviors, and level of stress were

investigated in this study. The health of subjects was determined

using the Seriousness of Illness Rating Scale (SIRS). Eight

variables which were provided by subjects on a demographic

questionnaire included age, gender, race, education, position, church

attendance, income, and longevity. Ten health behavior scores which

were obtained from the completion of the La Crosse Wellness Inventory

(LWI) included rest and relaxation, emotional and mental health,

sexuality, personal habits, fitness, nutrition, drugs, safety,

environment, and a composite of those nine health behavior scores.

Level of stress was determined using the Social Readjustment Rating

Scale.

The discussion that follows will look at each of the four

research questions individually. Application of the findings to the

Stress and Health Model proposed in chapter 1 will also be included.

Research Question 1

The first question posed in this study asked if it was possible

to predict high or low illness on the basis of demographic variables,

health behaviors, and level of stress. Results of discriminant

function analysis identified eight variables that emerged as capable
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of correctly classifying subjects as experiencing high or low

illness. These variables, listed in the order in which they

contributed as discriminators, were: SRRS, REST, LONG, ETHN, AGE,

GDR, EDUC, and PERS. Using these variables together, it was possible

to correctly classify subjects as belonging to the high illness or

low illness group with 64.5% accuracy. In addition, statistical

tests at each step of the analysis produced F's that were highly

significant.

Figure 5.1 depicts the Stress and Health Model as it is applied

to discussion of research question 1. The line dividing the health

continuum in half is represented by a score of 927 on the SIRS.

Those who scored less than 927 on the SIRS fall on the continuum to

the right of this line and are identified as low illness (LI)

subjects. Those who scored 927 or more points on the SIRS fall to

the left of the dividing line and are identified as high illness (HI)

subjects.

In looking at the shape of the cross-section of the continuum, a

difference can be detected. Since the total person dimensions of the

HI subjects are not fully protected by the resistance layer, stress

is able to affect the functioning of these components. As the

function of any dimension is affected, the important balance among

the others is affected, as is the overall level of functioning of the

individual. On the other hand, the LI subjects have a complete layer

of resistance and less stress to impact any of the total person

components. As a result, all of the components are able to maintain

their level of balance. This results in an individual that is more
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DEATH 1

KEY

Figure 5.1

Stress and Health Model

Research Question 1

HIGH ILLNESS SUBJECTS LOW ILLNESS SUBJECTS
HIGH

1 LEVEL
WELLNESS

= More life stress
# = Less life stress
r = Less favorable rest habits
R = More favorable rest habits
1 = Shorter longevity of grandparents
L = Longer longevity of grandparents
et = Hispanic or Native American ethnicity
Et = White ethnicity
a = Younger in age
A = Older in age
g = Female
G = Male
e = Completed high school, J.C./Tech college, M.S.
E = Completed B.S
p = Less favorable personal habits
P = More favorable personal habits
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fully functioning and moves the person in the direction of high level

wellness along the continuum.

As a result of the discriminant analysis, the ability to predict

membership to the LI or HI group is aided by the knowledge of a

combination of eight characteristics and behaviors of subjects. The

first variable that helped to classify subjects was the life stress

experienced by the subjects. On the Stress and Health Model, life

stress is depicted by arrows that are aimed at the cross-section of

the continuum, which represents the five "total person" components.

The subjects in the low illness group had fewer life stress arrows

aimed at the total person components. Conversely, HI subjects had

higher life stress scores. On the Stress and Health Model, the

higher levels of life stress are depicted by a greater number of

arrows aimed at the cross-section of the continuum.

Surrounding each of the total person dimensions is a band that

represents the individual's resistance against the effects of life

stress. As depicted by the model, statistical analysis identified

several characteristics and health behaviors that can either increase

or reduce this layer of resistance. Subjects in the LI group had

higher REST scores on the LWI than did HI group subjects, meaning

that LI subjects had more favorable rest habits than those in the HI

group. Applying this to the Stress and Health Model, subjects who

practiced healthy rest and relaxation behaviors added to their layer

of resistance. When rest and relaxation behaviors were poor, as

occurred among HI subjects, the resistance layer was reduced.

Therefore, those who practiced favorable rest and relaxation
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behaviors increased their resistance against illness, while those who

had unfavorable behaviors decreased their illness resistance.

Additional variables were also found that contributed to

classification of high or low illness subjects. LI group subjects

had higher longevity scores than those in the HI group. This

variable was determined by looking at the lifespans of a subject's

grandparents. From the findings of the study, it could be said that

subjects whose grandparents had longer lifespans were less likely to

become ill. In applying this finding to the Stress and Health Model,

the resistance layer was increased when a subject had grandparents

who lived longer. On the other hand, subjects whose grandparents had

shorter lifespans had reduced resistance layers. This would support

the notion that resistance to illness is to some extent dependent

upon genetic endowment or familial behavior influence. Those who do

not easily become ill may have greater natural immunity, or they may

have learned more effective coping strategies from their families.

Ethnicity was another variable that emerged as an accurate

predictor of a subject's placement into the high or low illness

group. Looking closely at the breakdown by ethnicity (Table 5.1), an

interesting disparity emerges. Nearly 96% of the LI group were

white, while fewer than 85% of the HI group were white. Virtually

the entire 10% difference in the HI group consisted of Native

Americans. Moreover, 100% of the Native Americans and 80% of the

Hispanic subjects who participated in the study were classified as HI

subjects. The researcher does not presume to suggest that the

incidence of illness is greater among Native Americans and Hispanics
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Table 5.1

Comparison of LI and HI Subjects by Ethnicity

LI HI

n % n

White 110 95.7 98 84.5

Black 1 0.9 1 0.9

N. American 0 0.0 12 10.3

Asian 3 2.6 1 0.9

Hispanic 1 0.9 4 3.4
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as a result of genetic factors inherent in their ethnicity.

Conversely, it is also difficult to conclude that lower illness

incidence among White and Asian subjects can be attributed entirely

to their ethnicity. Other factors must be explored.

For the purpose of application to the Stress and Health Model,

being Native American or Hispanic had a tendency to decrease the

layer of resistance. White and Asian subjects were more likely to be

classified as LI. In applying this to the model, being White or

Asian would slightly increase the layer of resistance. Black

subjects had a fifty-fifty chance of belonging to either group.

It is with some reservation that observations are made with

regard to the ethnicity variable. Since the ethnicity variables are

not continuous data, the linear discriminant function is not optimal

(Norusis, 1985). Further, the number of minority group participants,

while representative of the total Eastern Montana College employee

population, was very small. Only 23 of the 231 participants were

members of a minority group. The remaining 208 were White.

Another variable that contributed to predicting classification

into LI or HI group membership was age. Surprisingly, the mean age

of LI subjects was greater than that of HI subjects. In other words,

older subjects were more likely to be in the LI group than were

younger subjects. This finding is surprising for two reasons.

First, one would expect resistance against all illness to decrease as

people get older. Second, most chronic conditions listed on the SIRS

were considered more serious and, therefore, had higher values.

Since chronic conditions are more likely to affect people who have
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lived longer, one would expect higher illness scores among the older

subjects. However, this did not occur.

Perhaps a sampling bias can provide some explanation for this.

As can be seen in Table 5.2, a greater percentage of subjects from

each of the three highest age group categories were members of the LI

group (55.1%). Could it be that the older people who participated in

the study were those who were more interested in their well-being and

in better health? Could it be that the older people who were in poor

health felt less like participating in a health survey?

Based on the findings for this group, people age 40 and over were

slightly more likely to be in the LI group. Using the Stress and

Health Model, the layer of resistance would be enhanced slightly if a

subject was 40 or over. Conversely, those subjects below the age of

40 were slightly more likely to be in the HI group. In applying this

information to the proposed model, the layer of resistance would be

slightly reduced among subjects below the age of 40.

Gender also emerged as a variable that helped to predict

classification of subjects into the high or low illness groups. Of

the males who participated in the study 56.2% were classified as LI

subjects while the remaining 43.8% were HI. Of the females, 45.8%

were LI and 54.2% were HI (Table 5.3.). At first glance, these data

suggested that being of male gender would contribute to the layer of

resistance on the Stress and Health Model, while being female would

result in the resistance layer being reduced. However, closer

scrutiny of the instrument that provided the scores for

classification into LI and HI groups revealed a strong reason for
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Table 5.2

Comparison of LI and HI Subjects by Age

LI HI

19-29 17 14.8 24 20.7

30-39 41 35.6 44 37.9
40-49 30 26.1 26 22.4
Total <49 88 48.4 94 51.6

50-59 21 18.3 20 17.3
60-69 5 4.3 2 1.7
70+ 1 0.9 0 0.0
Total >50 27 55.1 22 44.9

Table 5.3

Comparison of LI and HI Subjects by Gender

LI HI

n % % Total n % % Total

Males (n = 89) 50 43.5 56.2 39 33.6 43.8

Females (n = 116) 65 33.6 43.8 77 66.4 54.2
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males having lower SIRS scores. There were ten items listed on the

SIRS that pertained solely to women: vaginal infection, cervical

polyp, menopause, increased menstrual flow, painful menstruation, no

menstrual periods, fibroids of the uterus, abortion, ovarian cyst,

and benign breast lump. There were no disorders on the SIRS that

pertained solely to men. As a result, women had greater opportunity

to score higher on the SIRS. Another factor that must be considered

is that the percentage of men that participated in the study was less

than the percentage that comprised the total employee population.

Sampling bias could have resulted in men in good health being

motivated to complete the surveys while those in poor health

systematically avoided participation.

Another variable that contributed to the prediction of group

classification was level of education. Mean scores suggest that LI

subjects had a slightly higher level of education than HI subjects,

but looking at the breakdown of scores according to category, no

clear pattern emerges (Table 5.4.) It appears that the education

variable has been confounded by other factors such as job

classification, job responsibilities, and motivation to participate.

For example, percentage of LI and HI subjects in the Elementary and

Ph.D. categories were the same. Therefore, people who had completed

these levels of education had a fifty-fifty chance of being

classified in the HI or LI groups. Of those who had finished High

School, 45.5% were LI subjects while 54.5% were in the HI group.
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Table 5.4

Comparison of LI and HI Subjects by Education Level

LI HI

n % % Total n % % Total

Elementary (n = 6) 3 2.6 50.0 3 2.6 50.0

High School (n = 55) 25 22.6 45.5 30 25.9 54.5

JC/Tech (n = 21) 10 8.7 47.6 11 9.5 52.3

B.S. (n = 72) 41 35.7 56.9 31 26.7 43.1

M.S. (n = 50) 22 19.1 44.0 28 24.1 56.0

Ph.D. (n = 26) 13 11.3 50.0 13 11.2 50.0
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Those who had finished Junior/Technical College were only slightly

more likely to be in the HI group (52.3%) than the LI group (47.6%).

Those who had completed B.S. degrees were more likely to be in the LI

group (56.9%) than in the HI group (43.1%). Those who had finished

M.S. degrees were more likely to be in the HI group (56%) than in the

LI group (44%). Looking at the Stress and Health Model, the layer of

resistance would be slightly increased if a person had completed a

B.S. degree as their highest level of education. On the other hand,

layer of resistance would be slightly reduced among those who had

completed High School, Junior/Technical College, and M.S. degrees.

The layer of resistance would not be affected by having only an

elementary level education or a Ph.D.

The last variable that contributed to classification of subjects

to the low or high illness groups was their personal health behavior

scores. Personal health behaviors included check-ups, screenings and

self-exams, daily personal habits, and immunizations. Subjects in

the LI group practiced more favorable personal habits as evidenced by

higher PERS scores on the LWI. Those in the HI group had less

favorable personal habits which were reflected by lower PERS scores

on the LWI. In applying this to the Stress and Health Model, the

layer of resistance would be increased among subjects with higher

PERS scores, and reduced among subjects with lower PERS scores.

In answering research question 1, a set of characteristics and

health behaviors were identified that enabled the researcher to

classify subjects as belonging to a high or low illness group with

64.6% accuracy. For the population in this study, knowledge of
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characteristics and health behaviors gave insights into the incidence

of illness. However, knowing this information is not enough to

prevent illness, because of the eight variables identified, more than

half are characteristics that are beyond the control of the

individual. For instance, people can do nothing about the types of

chromosomes they possess, their ethnicity, or the passage of time.

There is also little they can do to keep some stressful life events

from occurring. Loved ones will die, and holidays will continue to

occur. Level of education, and two health behaviors were the only

three variables that emerged over which people have any level of

control of illness occurrence.

Research Question 2

The recognition that people lack control over many predictors of

high illness during times of high levels of stress led the researcher

to ask the second research question. Could health behaviors be used

to predict whether a person under high levels of stress would

experience high or low illness independent of other variables?

Results of the discriminant function analysis on ten health behaviors

identified three variables that together contributed to accurate

classification of subjects into a High Stress Low Illness (HSLI)

group or a High Stress High Illness (HSHI) group. The three health

behaviors, in their order of occurrence in the stepwise disciminant

function, were REST, PERS, and FIT. While F-tests on the variables

at each step of the analysis were not significant, the ability of the

three variables together to classify subjects into groups was quite

good (68.75%).
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There are a number of reasons why the results of statistical

analysis were not significant. One problem that occurred during

statistical analysis of research question 2 was that only subjects

who had experienced high levels of life stress could be included. A

stress score of 250 or more points obtained from the SRRS was used to

identify high stress subjects. In doing this, the number of subjects

included in the analysis was reduced from 231 to 48. Since

discriminant function analysis requires a minimum of 50 subjects in

each group being compared, the total number of subjects used in the

analysis obviously fell short of the number necessary. Also, when HS

subjects were divided on the basis of illness incidence, the groups

were not equal. The HSLI group consisted of only 14 subjects, while

the HSHI group had 34. With these considerations in mind, it was

surprising that the discriminant function analysis was able to

classify subjects with any accuracy at all.

Figure 5.2 depicts the Stress and Health Model as the findings of

research question 2 are applied. For research question 2, the

population was again divided with regard to SIRS scores. Those who

scored less than 729 points on the SIRS were called the HSLI subjects

and are represented on the right side of the continuum. Those who

scored 729 or more points on the SIRS were classified as HSHI

subjects and are represented on the left side of the continuum.

Since all subjects included in this analysis had experienced high

stress, the same number of life stress arrows are aimed at HSLI and

HSHI subjects.
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Figure 5.2

Stress and Health Model

Research Question 2

HIGH ILLNESS SUBJECTS LOW ILLNESS SUBJECTS
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**** = High life stress
r = Less favorable rest habits
R = More favorable rest habits
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P = More favorable personal habits
f = More favorable fitness habits
F = Less favorable fitness habits
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The variable that most strongly predicted group membership was

the subject's LWI REST score. A closer look at REST scores shows

that subjects in the HSLI group had higher REST scores than did the

HSHI subjects. On the Stress and Health Model, subjects with higher

REST scores practiced more favorable rest and relaxation behaviors

resulting in an increased layer of resistance. Those scoring lower

REST scores practiced less favorable rest and relaxation behaviors

resulting in a reduced layer of resistance.

The second variable that contributed to prediction of group

membership was PERS score obtained on the LWI. Subjects in the HSLI

group had higher PERS scores than those in the HSHI group. On the

Stress and Health Model, subjects with higher PERS scores practiced

more favorable personal health behaviors, which resulted in an

increased layer of resistance. Those scoring lower PERS scores

practiced less favorable personal health behaviors, which resulted in

a reduced layer of resistance.

The third variable that contributed to prediction of group

membership was the FIT score obtained from the LWI. Unexpectedly,

HSLI subjects had lower FIT scores than did HSHI. In other words,

subjects who practiced more favorable fitness behaviors were more

likely to report more illness. Those whose fitness behaviors were

less favorable reported less illness. In applying this to the Stress

and Health Model, less favorable fitness behaviors would result in an

increased layer of resistance. More favorable fitness behaviors

would result in a reduced layer of resistance.

This was an unexpected finding for a variety of reasons. One
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reason this finding was unexpected is that fitness is often touted as

an important component of well-being. People who are operating at a

high level of fitness have bodies that accomplish tasks with greater

efficiency. Therefore, less stress is placed on the body when it is

exerted. Less effort is required to perform any task. As a result

of this, one would expect a physically fit person to respond more

favorably to physical stress. Another reason this finding was

unexpected is that many forms of physical fitness are seen as

relaxing. For example, aerobic activities such as running, swimming,

and walking have been shown to elicit the relaxation response, which

is the reversal of the body's eventual harmful physiological response

to stress.

Why did a higher fitness score result in greater likelihood of

classification into the HSHI group? Perhaps those with higher

fitness scores were working to an extent that placed greater stress

on the individuals. Too much of even a good thing can have

deleterious effects. More likely, it was related to the small number

of subjects in the analysis. With such a small number of subjects in

the HSLI group, there was a greater chance that an unexplainable

coincidence might occur.

Research Question 3

The third question of this study asked if magnitude of health

could be predicted by stress level, demographic variables, and health

behaviors. Would it be possible to predict a person's location on

the health continuum on the basis of these variables? In order to
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answer this question, multiple linear regression analysis was

performed. Illness scores obtained on the SIRS served as the

dependent variable. The 19 independent variables that were tested

included SRRS scores, demographic information, and 10 health behavior

scores from the LWI. Scores from all 231 subjects were used for this

analysis.

Statistical analysis produced two variables that served as

predictors of SIRS scores. The first variable to emerge was the REST

score from the LWI. Statistical analysis suggested that, as REST

scores increased, subject's SIRS scores decreased. This meant that

subjects experienced less illness as their rest and relaxation

behaviors became more favorable, and experienced more illness as

their relaxation behaviors became less favorable. Further, this

variable alone accounted for 16% of the variability in the SIRS

score.

At the second step of the multiple regression analysis, SRRS

emerged as a variable that predicted SIRS scores. As expected, SRRS

scores were positively correlated with SIRS scores. In other words,

as level of stress increased, illness scores increased. Using both

REST and SRRS scores together, it was possible to explain slightly

more than 25% of the variance in SIRS. No other variables emerged

that could enhance the predictability of magnitude of health by REST

and SIRS together.

Figure 5.3 depicts the Stress and Health Model as the findings of

this analysis are applied. Simply expressed, a cross-section taken

at the far left of the continuum has a broken layer of resistance
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because rest and relaxation behaviors were inadequate in providing

protection against the effects of stress. In addition, this

cross-section is surrounded by many arrows, representing many

stressors affecting the individual.

In moving in the direction of high level wellness along the

continuum, the layer of resistance becomes increasingly complete as a

result of better rest and relaxation behaviors. In addition, there

are fewer stressors affecting the individual as one moves toward the

wellness end of the continuum.

At the far right end of the continuum, the layer of resistance

becomes solid which enables it to provide optimum protection.

Well-being is further enhanced because the individual is experiencing

less stress.

Research Question 4

The final question of the study examined only those subjects

under high levels of stress. This question asked if the magnitude of

health for those under high stress could be predicted by the health

behaviors they practiced. Would it be possible to predict a

subject's location on the death to high level wellness continuum on

the basis of health behaviors alone? In order to do this, multiple

regression analysis was performed on the SIRS scores and the 10 LWI

health behavior scores of all subjects who had scored 250 or more on

the SRRS. The SRRS score of 250 or more was used to identify the 48

high stress (HS) subjects. The score on the SIRS was treated as the

dependent variable, while health behavior scores were treated as
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independent variables.

The only variable identified as a predictor of health magnitude

was REST. A negative correlation existed between REST scores and

SIRS scores indicating that as REST scores increased, SIRS scores

decreased. Simply stated, an increase in rest and relaxation

behavior scores resulted in a decrease in illness incidence.

Conversely, when rest and relaxation behavior scores decreased,

illness incidence increased. Since the 48 people in the analysis

were subject to high levels of stress, it could be said that subjects

who practiced more favorable rest and relaxation behaviors were less

likely to become ill under high levels of stress. Nearly 15% of the

variablity of illness scores of high stress subjects was attributable

to rest and relaxation behavior scores.

Figure 5.4 depicts the Stress and Health Model as it applies to

this research question. The cross-section taken from the left end of

the continuum has a resistance layer that is broken because rest and

relaxation behaviors are not providing adequate protection to the

individual. Moving in the direction of high level wellness, as rest

and relaxation behaviors become more favorable, the layer of resis-

tance becomes more complete and provides better resistance even

though an equally high amount of stress is being experienced. At the

far right end of the continuum, even with an equal level of high

stress, the layer of resistance is completely intact as a result of

optimal rest and relaxation behaviors. Since there is a greater

layer of resistance protecting the five components of the total

person, these components are able to function at their optimum level.
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Recommendations for Future Research

In statistical analysis of research question 1, a variable that

emerged as a predictor of group classification was ethnicity.

Specifically, an inordinate percentage of Native Americans and

Hispanic subjects comprised the HI group. It is the conviction of

the researcher that other variables inherent in ethnicity may have

contributed to this finding. Among variables already recognized by

health educators as contributing to overall greater illness incidence

among minorities are lower socioeconomic standing, less education,

and poorer housing facilities, to name a few. Future researchers

should look at factors that have a tendency to separate Native

Americans and Hispanics from the rest of the population and

contribute to their classification into the HI group. In so doing

the researcher might ask, "What, variables inherent in ethnicity,

could contribute to the high incidence of illness experienced among

Native American and Hispanic subjects?"

Research questions 1 and 2 involved conducting statistical

analysis on just 48 subjects. In the case of question 2, this small

sample was further divided by a pre-set criterion (an SRRS score of

250 or greater) that resulted in unequal groups. Both groups were

too small, and the HSLI group contained only 14 subjects. It is

apparent that in order to obtain a larger high stress group, a larger

total population is necessary. One way to insure large high stress

groups is to conduct stress studies on subjects known to be

experiencing high stress. Among groups that are likely to be
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classified as high stress are those who have been recently

unemployed, those who have lost an immediate family member, and those

who are recently divorced.

The SIRS inventory is composed of 126 health disorders. Clearly,

the vast majority of these items pertain to physical health. There

is a need for an inventory that measures all dimensions of a person's

well-being: social, intellectual, spiritual, emotional and physical.

This instrument would enable future researchers to explore the impact

of a variety of independent variables upon each of the total person

dimensions and thereby obtain a greater understanding of the

relationship between health behaviors, stress and total well-being.

In addition, the SIRS was found to be biased in terms of gender.

The original scale contained seven items that pertained solely to

women. In addition, female subjects in the study reported three

additional disorders that affect only women. The sum of the values

assigned to these ten disorders totaled 2133 points. Therefore,

women could conceivably score 2133 points more than men on the SIRS.

Future studies must consider this bias if the SIRS is to be used.

One way to deal with this bias within the SIRS would be to control

for gender. That is, future studies should include either all males

or all females. Another way to control for this bias would be to use

a percentage score. This percentage could be determined by using the

total points a person scored and the total points possible for that

person according to gender.

The purpose of this research was to determine whether health

behaviors could serve as mediating factors to prevent illness during
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times of high stress. Future research could carry the findings of

this study one step further. A natural outcome of this study should

be to make educational applications of the findings. Findings from

research question 2 suggest that health behaviors of HSLI subjects

were different from HSHI subjects in the areas of rest and

relaxation, personal habits, and fitness. The HSLI subjects had more

favorable rest and relaxation behaviors and personal habits than did

the HSHI subjects. Fitness behaviors of the HSLI subjects were less

favorable than those in the HSHI group. Future researchers should

take a closer look at the variety of health behaviors that are

included in the LWI in the areas of rest and relaxation, personal

habits, and fitness. Further analysis should be conducted to

determine which of the behaviors within each area were the best

predictors of group membership.

Ultimately, an educational intervention should be designed to

promote those health behaviors that distinguished the high stress

subjects who reported less illness from those in the high illness

group. Future researchers could conduct an experimental design study

to look at illness scores reported by high stress subjects who take

part in the educational intervention derived from this study. The

illness incidence of the group involved in the intervention could be

compared to similar high stress subjects who did not receive the

intervention.

Similarly, research question 4 asked if the magnitude of health

could be predicted by health behaviors practiced by subjects under

high stress. The area of health that emerged as a predictor of
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health magnitude was rest and relaxation. Future research should

further analyze the behaviors that comprise the rest and relaxation

section of the LWI to identify those rest and relaxation behaviors

that appear to most strongly contribute to the magnitude of health.

Once identified, these behaviors could be included in an educational

intervention. The rest and relaxation behaviors identified should be

taught to people experiencing high levels of stress. Further, the

impact of this intervention should be tested to determine whether the

adoption of the rest and relaxation behaviors identified promote a

higher level of well-being than among those who do not receive the

intervention.

The results from this research are only applicable to the

population that participated in the study at this time. In order to

test this model beyond the population of the study, the same set of

questionnaires should be given to additional groups. When mixed

gender groups are being studied, the SIRS inventory should be adapted

as discussed previously in this section to accomodate the sex bias of

the instrument. Replication of this study should be conducted among

subjects in geographic regions other than Billings, Montana.

Specific ethnic groups should be also be studied. Future studies

should also include subjects from other fields than higher education.

Studies of this nature should allow researchers to further test the

Stress and Health Model. Applying the model to diverse groups and

comparing the results should enhance its generalizability.

Additional studies should also help to refine this model.
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APPENDIX A

SERIOUSNESS OF ILLNESS RATING SCALE

SIRS Disease
Value Syndrome

21 1. Dandruff
32 2. Warts

43 3. Cold sore, canker sore
46 4. Corns

48 5. Hiccups

49 6. Bad breath
59 7. Sty
62 8. Common cold

72 9. Farsightedness
73 10. Nosebleed
74 11. Sore throat
75 12. Nearsightedness
80 13. Sunburn
81 14. Constipation
83 15. Astigmatism
84 16. Laryngitis
85 17. Ringworm

88 18. Headache
89 19. Scabies
96 20. Boils

98 21. Heartburn
103 22. Acne
108 23. Abscessed tooth

109 24. Colorblindness
117 25. Tonsillitis
118 26. Diarrhea

122 27. Carbuncle
134 28. Chickenpox
140 29. Menopause
148 30. Mumps
149 31. Dizziness
150 32. Sinus infection
153 33. Bed sores
154 34. Increased menstrual flow
155 35. Fainting
159 36. Measles
163 37. Painful menstruation
164 38. Middle ear infection
173 39. Varicose veins
174 40. Psoriasis

175 41. No menstrual periods
177 42. Hemorrhoids
185 43. Hay fever
189 44. Low blood pressure
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SIRS Disease
Value Syndrome

204 45. Eczema
206 46. Drug allergy
210 47. Bronchitis
211 48. Hyperventilation
212 49. Shingles
216 50. Mononucleosis
220 51. Infected eye
222 52. Bursitis
230 53. Whooping cough
231 54. Back pain
234 55. Fibroids of the uterus
242 56. Migraine
244 57. Hernia
263 58. Frostbite
283 59. Goiter
284 60. Abortion
288 61. Ovarian cyst
293 62. Heatstroke
296 63. Gonorrhea
302 64. Irregular heart beats
309 65. Overweight
312 66. Anemia
315 67. Anxiety reaction
322 68. Gout
324 69. Snake bite
337 70. Appendicitis
338 71. Pneumonia
344 72. Depression
347 73. Frigidity
348 74. Burns
374 75. Kidney infection
382 76. Inability for sexual intercourse
393 77. Hyperthyroid
413 78. Asthma
426 79. Glaucoma
446 80. Sexual deviation
454 81. Gallstones
468 82. Arthritis
473 83. Starvation
474 84. Syphilis
480 85. Accidental poisoning
487 86. Slipped disk
488 87. Hepatitis
499 88. Kidney stones
500 89. Peptic ulcer
514 90. Pancreatitis
520 91. High blood pressure
530 92. Smallpox
533 93. Deafness
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SIRS
Value

Disease
Syndrome

536 94. Collapsed lung
545 95. Shark bite
582 96. Epilepsy
609 97. Chest pain
610 98. Nervous breakdown
621 99. Diabetes
631 100. Blood clot in blood vessels
635 101. Hardening of the arteries
636 102. Emphysema
645 103. Tuberculosis
688 104. Alcoholism
722 105. Drug addiction
725 106. Coma

733 107. Cirrhosis of the liver
734 108. Parkinson's disease
737 109. Blindness
745 110. Mental retardation
753 111. Blood clot in the lungs
766 112. Manic depressive psychosis
774 113. Stroke
776 114. Schizophrenia
785 115. Muscular dystrophy
794 116. Congenital heart defects
800 117. Tumor in the spinal chord
805 118. Cerebral palsy
824 119. Heart failure
855 120. Heart attack
872 121. Brain infection
875 122. Multiple sclerosis
913 123. Bleeding in the brain
963 124. Uremia

1020 125. Cancer
1080 126. Leukemia
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APPENDIX B

SOCIAL READJUSTMENT RATING SCALE

Value Life Event

100 Death of spouse
73 Divorce
65 Marital separation
63 Jail term
63 Death of close family member
53 Personal injury or illness
50 Marriage
47 Fired at work
45 Marital reconciliation
45 Retirement
44 Change in health of family member
40 Pregnancy
39 Sex difficulties
39 Gain of new family member
39 Business readjustment
38 Change in financial state
37 Death of close friend
36 Change to different line of work
35 Change in number of arguments with spouse
31 Taking on a major mortgage (e.g., purchasing

a home, business, etc.)
30 Foreclosure of mortgage or loan
29 Change in responsibilities at work
29 Son or daughter leaving home
29 Trouble with in-laws
28 Outstanding personal achievement
26 Spouse begin or stop work
26 Begin or end school
25 Change in living conditions
24 Revision of personal habits
23 Trouble with boss
20 Change in work hours or conditions
20 Change in residence
20 Change in schools
19 Change in recreation
19 Change in church activities
18 Change in social activities
17 Taking on a minor mortgage (e.g., purchasing

a car, TV, freezer, etc.)
16 Change in sleeping habits
15 Change in number of family get-togethers
15 Change in eating habits
13 Vacation
12 Christmas
11 Minor violations of the law



PARTICIPANT NUMBER

AGE:

APPENDIX C

BACKGROUND INFORMATION

GENDER: MALE FEMALE

ETHNICITY: WHITE BLACK NATIVE AMERICAN

ASIAN HISPANIC OTHER

HIGHEST LEVEL OF EDUCATION COMPLETED:

GRADE SCHOOL

JR/TECH COLLEGE

M.S. DEGREE

HIGH SCHOOL

B.S. DEGREE

PH.D. DEGREE

POSITION: STAFF FACULTY ADMINISTRATION

CHURCH ATTENDANCE: DAILY WEEKLY

RARELY NEVER

FAMILY INCOME: BELOW $10,000 $10-20,000

$20-40,000 $40-60,000

OVER $60,000
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MONTHLY

FAMILY LONGEVITY: OF YOUR FOUR BIOLOGICAL GRANDPARENTS, HOW MANY FIT
INTO EACH OF THE FOLLOWING CATEGORIES?

UNDER 50

50 59

60 - 69

70 - 79

80 - 89

OVER 90

ALIVE DECEASED
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APPENDIX

CONSENT FORM

Dawn Graff-Haight, instructor in the Division of HPER, will be
conducting a research study at Eastern Montana College. This project

will measure the impact of health behaviors upon stress and illness
experienced by employees.

If you choose to participate in the study, you will be asked to
complete a health behavior inventory, a stressful life events
inventory, and an illness inventory. Testing will take approximately

one hour.

There are no perceived risks inherent in participating in this
study. Since some inventory items are personal in nature, subjects
have the choice of skipping those items or they may refrain from
participation. Anonymity will be assured by assigning each subject a

nonrelevant participant number.

Your participation in the study is purely voluntary. The study

has been reviewed and approved according to policies and procedures
established at Eastern Montana College.

The health behavior inventory is being administered as part of the
Employee Health Promotion Program being provided at Eastern Montana
College. If you choose not to participate in the study, you will
still have the option of participating in the Employee Health
Promotion Program. A complete interpretation of the health behavior
inventory will be provided within six weeks of taking it. If you

desire a summary of the study, it will also be made available to
you.

If you have any further questions regarding this project, please
feel free to contact Dr. Robert Grueninger, HPER chairman (ext. 2100)
or Dawn Graff-Haight (ext. 2395).

I hereby choose to participate in the above mentioned study. I

have read the above and understand that I may discontinue involvement
at any time.

SIGNATURE


