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ABSTRACT 

The purpose of this study was to examine the 

relationship between life stress and injuries among male 

and female basketball players and cross country runners. 

Another purpose was to compare the efficacy of two stress 

measures, the Social and Athletic Readjustment Rating 

Scale (SARRS) and the Athletic Life Experiences Survey 

(ALES), in the prediction of injuries. The effect of 

coping resources as a mediator in the stress-injury re

lationship was also examined. The relationship between 

life stress and injuries was minimal. On the ALES scale, 

injured cross country runners had higher stress than the 

other groups. When the SARRS results were examined in 

the context of other studies, a relationship was found 

indicating that injury rates increased along with stress 

levels. Coping resources was found to have ambiguous 

effects on this relationship. Conclusions of this study 

were presented in the context of past research, along with 

recommendations for future research. 

vii 



CHAPTER 1 

INTRODUCTION 

Injuries have been part of sports for as long as 

athletes have competed. Advances in many related areas 

of sports medicine have led doctors, athletic trainers, 

and exercise physiologists to take an active role in pre

venting injuries from occurring, instead of passively 

awaiting their occurrence and then treating them. Attempts 

to prevent the occurrence of injuries have been largely 

in the area of physical modifications, such as improved 

conditioning (aerobic training, stretching, weight training, 

etc.), more sophisticated warm-up procedures, taping, weight 

control, and others (Weisenfeld § Burr, 1981; Williams, 

1983; Galloway, 1984). 

Recently, psychologists and sport psychologists have 

become interested in what causes injuries and how.injuries 

might be prevented. Psychological techniques such as bio

feedback, imagery, and relaxation (Catalano, 1980; Hayes, 

1980; Ziegler, 1980; Nideffer, 1981; Rotella, 1984) have 

already been used in preventing and treating injuries. Ex

citing advances are being made in understanding psychological 
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factors which might contribute to the occurrence of injuries 

Past research has shown a correlation between increased life 

stress and increased rates of illness and accidental injur

ies (Holmes § Rahe, 1967; Rahe, McKean, § Arthur, 1967; 

Selzer § Vinokur, 1974). 

Research investigating the relationship between life 

stress and injuries has been extended into the area of 

sports (Bramwell, Masuda, Wagner, § Holmes, 1975; Holmes, 

1970; Seese § Passer, 1982; Cryan § Alles, 1983). Results 

of this research has indicated that college football play

ers who are under large amounts of life stress have an 

increased chance of injury when compared to teammates who 

are experiencing low amounts of life stress. Most of this 

research has used an athletic derivation of Holmes and Rahe' 

Social Readjustment Rating Scale (SRRS)(1967)(Bramwell et 

al., 1975; Cryan 5 Alles, 1983), which measures a person's 

total amount of life changes, regardless of whether those 

changes are good or bad. (Life changes have been used as 

indicators of life stress in past research (Holmes § Rahe, 

1967; Sarason, Johnson, § Siegel, 1978)). One recent study 

(Seese § Passer, 1982) created an athletic version of the 

Life Experience Survey (LES)(Sarason et al., 1978) for use 

with college football players. The LES is based on the as

sumption that negative life changes are more predictive of 

illness or injury than are positive life changes, so it was 

designed to include three measures of life change: positive, 

negative, and total. 
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The literature in the stress-injury area is sparse, 

with all of the research done on football populations. Well 

designed research, using different sports and subject popu

lations, must be conducted before a correlation between life 

stress and athletic injuries can definitely be established. 

Statement of the Problem 

The present study was designed to determine if ther« 

is a correlation between life stress and injuries among 

male and female basketball players and cross country runners 

at the high school and college levels. In addition, the 

relative efficacy of two stress measures, the Social and 

Athletic Readjustment Rating Scale (SARRS)(Bramwell et al., 

1975) and the Athletic Life ExDeriences Survey (ALES)(Seese 

§ Passer, 1982) will be compared. Finally, the effective

ness of coping resources as a mediating factor in the 

occurrence of injuries will be examined. 

Hypotheses 

The following hypotheses were proposed: 

1. Athletes with high levels of life stress will be 

more likely tn incur injuries than will athletes with low 

levels of life stress. 

2. Injured athletes will have higher levels of life 

stress than will non-injured athletes. 

3. The ALES will be a better predictor of injuries 

than will the SARRS. 
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4. The negative scale of the ALES will be a better 

predictor of injuries than will the total scale. 

5. Athletes with high stress levels who have high 

coping resources will be less likely to be injured than 

will athletes with high stress and low coping resources. 

6. Life stress scores will be equally predictive of 

injuries for both sports and sexes. 

Definitions of Terms 

The terms used throughout this study will be oper

ationally defined as follows: 

Athletic Life Experiences Survey (ALES') : A life 

stress measure developed for football players bv Seese and 

Passer (1982) , based on the Life Experiences Survey (LES) 

developed by Sarason et al. (1978). It yields three meas

ures of life stress; positive, negative, and total. 

Positive ALES stress: Life changes that are rated 

by individuals as being pleasant events such as marriage, 

being recognized for achievements, etc. 

Negative ALES stress: Life changes that are rated 

by individuals as being unpleasant events such as a death 

in the family, errors in a ball game, etc. 

Total ALES stress: A total of both positive and 

negative stress. 

Life Experiences Survey (LES) : A life stress meas

ure developed for the general population by Sarason et al. 
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(1978). It is an individual scale which allows a subject 

to indicate whether or not a particular life change is pos

itive or negative, and also utilizes a four point Likert 

type scale for the individual to rate the magnitude of the 

event. 

Coping Resources: Physical, social, and behavioral 

resources available to people to help alleviate the effects 

of life stress. They were measured by use of the Coping 

Resources scale on the Stress Audit Questionnaire developed 

by Miller and Smith (1982) . 

Injuries: Any injury that prevents an athlete from 

fully participating in practice or competition for three or 

more days. Full participation meant being able to perform 

all activities that non-injured teammates performed during 

practice sessions or competition. 

Life stress: Changes, occurrences, or situations 

in a person's life that will have an effect, either posi

tive or negative, on his or her lifestyle and/or outlook 

on life. 

Social and Athletic Readjustment Rating Scale 

(SARRS): Life stress measure developed for football players 

by Bramwell et al. (1975), based on the Social Readjustment 

Rating Scale (Holmes § Rahe, 1967). It yields one total 

measure of life stress, based on previous group mean scores 

established by Holmes and Rahe (1967) . 

Social Readjustment Rating Scale (SRRS): A measure 

of life stress developed in 1967 by Holmes and Rahe. They 
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based their scale on the assumption that all life events are 

stressful, and disregarded the desirability or undesirability 

of individual events. Group mean scores were established for 

each item based on the original subject's rating of how much 

adjustment would be required if the event happened to them. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

"There is no illness of the body apart from the 

mind" (Pelletier, 1977, pl56). It has been approximately 

2500 years since Socrates made that statement, and it has 

been at least that long since man realized that there is 

some kind of connection between mental health and physical 

health, but it has been only relatively recently that peo

ple have begun studying that connection in a scientific 

manner. A recent article in Time stated that two-thirds of 

visits to doctors in the United States are stress related, 

and that stress is a major contributor to accidental injuries 

as well as many diseases (Wallis, 1893). 

Hans Selye was one of the first researchers to inves

tigate the relationship between stress and illness (1956). 

He postulated a series of specific reactions that the body 

responds with when confronted with a stressor. He called 

these reactions the General Adaptation Syndrome (GAS). The 

GAS has three phases; alarm, resistance, and exhaustion. 

The alarm phase is the body's initial physiological response 

to a stressor. Common responses include (but aren't limited 

to) increased heart rate, respiration, and blood pressure; 

sweating; loss of appetite; and clammy skin. During the 
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resistance phase, the organ or somatic system that is best 

equipped to deal with stressor does so (the particular organ 

or system varies according to the individual). During this 

phase, all other organs and systems return to homeostasis, 

but since the organ or system dealing with the stressor is 

doing extra work, it receives priority concerning body re

sources. This can cause a lowered general resistance to 

other illness or injuries. If the organ or system dealing 

with the stress is unable to continue, the exhaustion phase 

begins. Essentially, this means that the body returns to 

the alarm phase until a second organ or system is found to 

deal with the stressor. 

Although the GAS does not always lead to illness, 

prolonged exposure to stress can decrease the effectiveness 

of the body's immunological system. Again, this can lead to 

the occurrence of illness or injury. 

Life Stress and Illness 

In 1964, a group of researchers (Rahe, Meyer, Smith, 

Kjaer, § Holmes) theorized that social stress might be re

lated to the onset of illness. They thought that the 

occurrence of a large amount of social stressors (events 

such as marriage, death of a close friend, problems at work, 

etc.) in a short amount of time would lower a person's re

sistance to disease. To test this theory, they initially 

compared a group of workers in a tuberculosis sanitarium who 

had developed tuberculosis themselves to a group of workers 
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that had not developed the disease. There was a significant 

difference in the amount of social stressors between the two 

groups, with the diseased group having a much larger amount „ 

of social stressors in the two years prior to developing the 

disease. To confirm this discovery, the authors compared 

other illness groups (cardiac patients, a second group of 

tuberculosis patients, people with skin disease, and a group 

with inguinal hernias) with control groups, and found iden

tical results. 

Realizing the importance of this discovery, Holmes 

and Rahe decided to develop a questionnaire that would meas

ure life stress with greater precision and reliability (1967). 

They were the first to equate life stress with social read

justment, which was defined as "the intensity and length of 

time necessary to accommodate to a life event, regardless 

of the desirability of this event" (p 213). In developing 

the Social Readjustment Rating Scale (SRRS), they asked a 

sample of people to rate how much readjustment would be re

quired for each of 43 life events. The authors provided an 

arbitrary value of 500 to the first item, marriage, and ask

ed the subjects to use this value as a comparison figure 

when rating the remaining 42 life events. The authors then 

used the mean value of each event (divided by a constant of 

10 to make the figures easier to deal with) as the score as

signed to each event for clinical usage. Respondents then 

simply indicate which events have happened to them over the 
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past year, and the total of scores equals their life events 

score. The SRRS is today the most frequently used tool to 

measure stress, although the term "life changes" has replaced 

life events. 

Using the SRRS, Rahe, McKean, and Arthur did a long

itudinal study of 50 sailors and marines on a lengthy ocean 

cruise (1967). They found that life changes and illnesses 

correlated highly with a number of life changes occurring 

prior to illnesses. They also found that severe illnesses 

followed major life changes, while minor illnesses followed 

life changes of low magnitude. 

A number of studies have replicated these results 

with different populations. Rahe, Mahan, and Arthur (1970) 

found a linear relationship between life change intensities 

and illness rates. Garrity, Marx, and Somes found that re

cent life changes predicted the occurrence of illnesses in 

college students (1978). Wertlieb, Budmon, Dembry, and Ran

dall (1982) found significant increases in doctor visits 

among people undergoing marital seperation, in comparison 

with a control group. 

In 1974, Rahe, Romo, Bennet, and Siltanen found that 

subjects who were predisposed to the development of coronary 

heart disease (CHD) showed a relationship between recent 

general life changes and the development of CHD signs and 

symptoms. Furthermore, the authors found marked elevations 

in the magnitude of life changes during the six month period 
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immediately prior to myocardial infarct or death, compared 

to the same time period one year earlier. These elevations 

were even more promounced for sudden-death victims. Theo-

rell and Rahe (1975) studied two groups of post myocardial 

infarct patients; one group whose members subsequently died 

from CHD, and another group whose members survived the six 

year followup period. All 18 members of the group that sub

sequently died had significant increases in life changes 

(that peaked one year prior to death) that correlated with a 

significant buildup in the force of cardiac contractions 

(which peaked six months prior to death). The 18 patients 

who survived showed neither of these increases. 

Recently, one of the basic assumptions that Holmes 

and Rahe based the SRRS on has been questioned. Holmes and 

Rahe (1967) stated that life changes are stressfull "re

gardless of the desirability of this event" (p 213). This 

assumption has been criticized by several writers (Brown, 

1974; Mechanic, 1975; Vinokur § Selzer, 1975). Vinokur and 

Selzer did a study in 1975 in which they modified the SRRS 

so that it was divided into desirable and undesirable life 

changes. They found that only undesirable life events cor

related with anxiety, tension and distress, aggression, 

paranoia, depression, and increased drinking. They also 

found that undesirable events required greater adjustment 

than did desirable events. 

A related criticism of the SRRS is the method used 
» 

to assign scores to life changes (Mechanic, 1975). Because 
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individuals respond to the same stressors differently, scores 

based on group ratings may not represent the actual amount of 

changes experienced by an individual. 

In 1978, Sarason, Johnson, and Siegel developed a new 

measure of life stress based, in part, on the above criti

cisms. They incorporated three characteristics that they 

believed a stress measure should include; a list of common 

life changes, respondent's rating of the desirability or un-

desirability of these changes, and the respondent's own 

rating of the magnitude of the life change. They also made 

three other substantial changes. First, they made many items 

applicable to both males and females. For example, the SRRS 

contains an item "wife begins or stops work". The new ver

sion of the same item breaks it into two items: Married male: 

change in wife's work outside of the home (beginning work, 

ceasing work, changing to a new job, etc.)" and Married 

female: change in husband's work (loss of job, beginning a 

new job, etc.)". A second change is that Sarason et al. 

dropped certain items that they simply felt weren't that 

important (Christmas, vacation, etc.). The third change was 

the addition of ten events designed primarily for college 

students, such as academic probation or joining a fraternity 

or sorority. These events are the final ten events in the 

inventory, and can be dropped if they are inappropriate for 

the subjects being tested. 

This new measure was called the Life Experiences 

Survey (LES). The LES yields three separate life change 



scores; positive change, negative change, and total change. 

The last two scores are thought to be more closely linked 

to the occurrence of illness, although Sarason et al.'s 

study did not actually attempt to correlate life change 

scores with illness. Instead, they attempted to correlate 

LES scores (positive, negative, and total) with what the 

authors considered "relevant personality indices" (p 936). 

Three of these indices were the State-Trait Anxiety Inven

tory (STAI) (Spielberger, Gorsuch, § Lushene, 1970), the 

Beck Depression Inventory (Beck, 1967), and the Internal-

External (I-E) Locus of Control Scale (Rotter, 1966). The 

STAI correlated significantly with the negative and total 

life change scores in a positive direction, while the STAI 

and positive life change scores had no relationship at all. 

Sarason et al. found a significant correlation between neg

ative life change scores and scores on the Beck Depression 

Inventory. The negative life change scores also correlated 

with external orientation on the Rotter Locus of Control 

Scale, meaning that people experiencing large amounts of 

negative life changes appear to see themselves as not being 

able to control their environment. In addition, Sarason et 

al. compared LES scores of college students receiving coun

seling for psychological problems to college students without 

known psychological problems. They found that both groups 

had similar positive and total life change scores, but the 

group with psychological problems had significantly higher 

negative life change scores than the normal group. 



Effects of Coping Resources 

Recently, it has been hypothesized that coping re

sources have a mediating effect on the relationship between 

stress and illness. Coping resources include such things 

as relaxation, social supports (family, friends, etc.)> 

proper rest and nutrition, non-abuse of drugs and alcohol, 

and other things. Marx, Garrity, and Somes (1977) found a 

significant relationship between coping resources and ill

ness following life changes; the more coping resources that 

subjects had, the less incidents of illness they experienced. 

On the other hand, Stuart and Brown (1981) found that coping 

resources were not a mediating factor between stress and 

illness or accidents. In 1972, Nucholls, Cassel, and Kaplan 

determined that neither life changes or coping resources 

were significantly related to complications that women exper

ienced during pregnancy. But they did discover that if they 

combined the two, women who experienced high life changes 

before and during pregnancy and had high coping resources 

had only one third the complication rate of those women who 

had high life changes but low coping resources. Gore, in a 

1978 study, found that unemployed workers who had low amounts 

of coping resources had many more physical problems (illness 

symptoms, affective responses, and elevated cholesterol lev

els) than those unemployed workers who had high coping 

resources. 
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Life Stress and Accidents 

As stated earlier, life stress has been found to be 

a major contributor to accidental injuries (Wallis, 1983). 

Selzer and Vinokur (1974) found that transitory life changes 

and subjective stress were significantly correlated with 

traffic accidents. In a related study (Vinokur § Selzer, 

1975) , they found that undesirable life events were signif

icantly associated with traffic accidents. But Isherwood, 

Adam, and Hornblow (1982) found only minimal differences in 

life stress between drivers involved in traffic accidents 

and a control group. Stuart and Brown (1981). found that 

levels of stress were significantly related to the occur

rence of accidents, in that people with high levels of 

stress had more accidents than those with low levels of 

stress. The types of accidents were not specified. 

In relation to industrial accidents, Levenson, 

Hirschfield, and Hirschfield (1980) found that people in

jured in such accidents had experienced more total life 

changes, more undesirable life changes, and more associated 

stress than people in general. In a later study, Levenson, 

Hirschfield, Hirschfield, and Dzuby (1983) examined the mod

erator variables of age and sex in relation to recent life 

events and accidents. They found that age had no significant 

effect on stress or accidents, and that females had higher 

work-related stress two years prior to an accident, while 

males had higher work-related stress one year before the 

accident. 
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Knudson-Cooper and Lurchtag (1982) studied the 

relationship between the stress of a family move and chil

dren's burn accidents. A family move was selected as a 

factor because it in itself causes a number of other life 

changes, such as changes in schools, loss of friends, and 

others. The authors found that the burned children in the 

study sample had moved at three times the rate of children 

in the general population, and that they were most vulner

able to accidental burns two to five months after the move. 

Possible reasons for the increased accident rate include 

parent's carelessness due to his or her own increased stress, 

the parent's stress increase causing an increase in the 

child's stress level, or children's exploratory behavior in 

a new environment. 

Life Stress and Athletic Injury 

The first researcher to attempt to find a relation

ship between life stress and athletic injuries was Holmes 

(1970). He divided 100 college football players into high, 

medium, and low injury risk groups, based on their SRRS 

scores. After a three month season, 501 of the high, 251 of 

the medium, and 9% of the low injury risk groups had incurred 

injuries. (Holmes did not operationally define injuries.) 

In addition, seven of the ten players who sustained multiple 

injuries were in the high risk group. 

In 1975, Bramwell, Masuda, Wagner, and Holmes devised 

a version of the SRRS that was aimed specifically at a 



college football population. It was called the Social and 

Athletic Readjustment Rating Scale (SARRS). They modified 

the SRRS on the basis of three criteria; life events that 

collegiate and professional athletes stated had affected 

their personal and athletic lives, factors that football 

players thought would or already had influenced their per

formance and behavior, and the athletic experience of one 

of the authors. 

Based on these criteria, a number of items were 

deleted from and added to the SRRS in order to create the 

SARRS. Six items were deleted because they did not apply 

to Bramwell et al.'s target population. Examples of these 

items included pregnancy, retirement, and son or daughter 

leaving home. Twenty items that were applicable to football 

players were added. Examples of these items were troubles 

with head coach, change to a new position, and major errors 

in ball games. A comparison between the rank order of the 

37 identical items on the SARRS and SRRS was made and a 

Spearman's rho of .843 (p<.001) was found. 

In order to determine the relationship between life 

changes and injury, Bramwell et al. administered the SARRS 

to 82 Division I university football players before the start 

of their competitive season. They divided the players into 

three injury-risk groups (high, medium, and low) based on 

their life change scores. They defined a player as injured 

if he missed three or more practices and/or one or more games 
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due to an injury. Based on these criteria, they found that 

70% of the high risk, 50% of the medium risk, and 30% of 

the low risk groups suffered injuries. 

Coddington and Troxell (1980) used the Life Event 

Scale for Adolescents (LES-A) in studying the relationship 

between life stress and injuries in high school football 

players. The LES-A is composed of 50 items; 17 family events 

over which the child has no control, 18 desirable events oc

curring outside the family, and 15 undesirable events 

occurring outside the family. This yields three scores; 

family events, desirable events, and undesirable events. 

Coddington and Troxell defined a player as injured if he 

could not participate fully in practice or games for more 

than one week. Based on this criteria, they found that the 

family event score differentiated between injured and non-

injured players, but neither the desirable or undesirable 

event scores showed a significant difference between the 

two player groups. 

During the course of their study, Coddington and 

Troxell realized that several of their subjects had reported 

that their parents had been lost through death or divorce. 

They decided to add an Object Loss Score, which they defined 

as "the sum of the weighted items which related to the pos

sible or real loss of a person close to them" (p 4). This 

score also showed a significant difference between the in

jured and non-injured players. 
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Cryan and Alles (1983) , in a replication of Bramwell 

et al.'s 1975 study, found similar results. They adminis

tered the SARRS to 151 college football players prior to 

their competitive season (the level of competition was not 

specified). Cryan and Alles defined an injury as "any in

jury or illness that kept an athlete from participating on 

the performance day (game or practice) following the day of 

the injury occurrence" (p 55). They found that injured 

players had a mean stress score of 622, while the non-injured 

players had a mean stress score of 467, a difference that was 

statistically significant. Furthermore, they found that 

those players with high stress scores had a greater risk of 

incurring multiple injuries than those with low stress scores 

but that high stress scores did not increase the risk of in

curring a more severe injury than those with low stress 

scores. 

In 1983, Seese and Passer created a version of the 

LES for use with college football players. They called this 

new version the Athletic Life Experiences Survey (ALES). 

They deleted 12 items from the LES because they were irrele

vant to college football players (e.g. retirement from work, 

death of spouse, etc.) and added 19 items specific to sports 

(e.g. troubles with head coach, major changes in playing 

hours or conditions, etc.). Ten items were altered to in

crease their relevancy to college football players. For 

example, "marital reconciliation with mate" was changed to 



"reconciliation with girlfriend or wife". Seese and Passer 

did not compare their new scale to the LES, nor did they at

tempt to establish any validity or reliability data. 

Seese and Passer then administered the ALES to 49 

football players in a NCAA Division II small college (Team 

1) and 55 football players from a NCAA Division I university 

(Team 2) prior to their competitive seasons. An injury was 

defined as one that prevented effective participation for 

more than one week. They found that negative life stress 

and total life stress correlated highly with injury rates, 

but positive life stress did not. These results were found 

only for Team 1. There was no life stress-injury relation

ship for Team 2. Interestingly enough, the data for Team 2 

was gathered at the same university as Bramwell et al. 

(1975) who found that players with high stress scores were 

injured more often than those with low stress scores. 

Seese and Passer also examined the effects of three 

moderator variables. General trait anxiety was thought to 

increase the relationship between life stress (as measured 

by negative life change) and athletic injury. General trait 

anxiety was measured by the trait scale of Spielberger's 

State-Trait Anxiety Inventory. They also measured competi

tive trait anxiety (Marten's Sport Competition Anxiety Test), 

hypothesizing that the relationship between life stress and 

athletic injury would be greater among subjects with high 

competitive anxiety. Finally, they used Rotter's Locus of 
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Control Scale to determine if externally oriented subjects 

had a higher relationship between life stress and injury. 

Unfortunately, both teams had such a small number of in

jured players (Team 1=9, Team 2=6) that a statistical 

analysis was impossible. Seese and Passer felt, based on a 

visual inspection of the data, that the moderator variables 

would not have yielded results in support of their hypoth

eses. 

With the exception of the above studies, the life 

stress-athletic injury literature is almost non-existent. 

One very interesting exception is a 1976 study using dog 

sled racers as subjects (Popkin, Stillner, Pierce, Williams, 

§ Gregory). Participants in the Iditarod trail run (an Ex

tremely arduous dogsled race in Alaska that covers 1075 

miles in mid-winter) were administered the SRRS prior to the 

race. The life change scores of non-finishers due to ill

ness, injury, and/or exhaustion (X=226.7) were significantly 

higher than those participants who either finished the race 

or dropped out due to equipment failure (X=192.8). 

Recently, articles have appeared in the popular 

running literature that discuss the stress-injury relation

ship. Lynch (1983) cautioned runners that excess stress 

could possibly cause injuries, basing this statement on 

individual case studies from his private practice. Schafer 

and McKenna, in another 1983 article, cite a study of ama

teur runners that showed that those with high stress had 
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more illnesses and injuries in a three month period than 

those with low stress. Unfortunately, the authors of both 

articles failed to provide documentation or references for 

their statements. 

Finally, a group of university basketball players 

who were undergoing cognitive and biofeedback training re

ported "a noticeable decrease in the number of minor injuries 

while they were involved in the program" (Dewitt, 1980, p 

293). This implies a possible relationship between stress 

and injuries since the players also reported greater feelings 

of relaxation and increased control over tension. 

Problems With Past Research 

The past research investigating the life stress-

athletic injury relationship has been limited by several 

factors. First, subjects in all reported studies have been 

male. Although it has been shown that there are no sex dif

ferences in overall stress scores (Webb, Snodgrass, § Thagard 

1978; Sarason et al., 1978), it doesn't necessarily follow 

that male and female athletes respond to stress similarly, 

or that the stress-injury relationship operates in the same 

manner for both sexes. Second, with the exception of the 

Popkin et al. study (1976), all past research has dealt with 

football players. Obviously, football players don't suffer 

the same types of injuries as basketball players or cross 

country runners do, so one cannot assume that the stress-

injury relationships from football can be generalized to 
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other sports without first testing for replication. Another 

problem is with the definition of injury itself. One study 

(Bramwell et al., 1975) counted athletes as injured if they 

missed three or more days of practice and/or competition, 

while other studies (Coddington § Troxell, 1980; Seese § 

Passer, 1982) used one week as their operational definition, 

and another study (Cryan § Alles, 1983) counted players as 

injured if they missed one day of practice or competition. 

The use of different questionnaires to measure life 

stress is also an obvious contaminant. Holmes (1970) used 

the original SRRS, while Bramwell et al. (1975) and Cryan 

and Alles (1983) used the SARRS. Seese and Passer (1982) 

used the ALES, which was based on Sarason et al.'s LES 

(1978). Although the original LES had extensive validity 

and reliability testing performed (as did the SRRS and SARRS) 

the ALES did not. Coddington and Troxell (1980) used a com

pletely different scale, the LES-A. 

Another problem with the past research in this area 

is the statistical analyses performed. Holmes (1970) did not 

specify what kind of statistics he used, while Bramwell et 

al. (1975) used student's t-tests to analyze their data. 

Cryan and Alles (1983), while replicating Bramwell et al.'s 

work, used both student's t-tests and chi-square analysis 

in their research. Seese and Passer (1982) used only t-tests 

while Coddington and Troxell (1980) used both the student's 

t-test and chi-square analysis. 
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The last two problems mentioned (life stress measures 

and statistical procedures) make it very difficult to reason

ably compare the research already done in the area. Making 

generalizations to sports other than football concerning the 

relationship between life stress and athletic injuries is 

also impossible. 

A final problem to be addressed is the restrictive 

manner in which the stress - injury relationship has been 

studied. Only Seese and Passer (1982) used moderator vari-

bles in their experimental design. The stress-injury 

relationship is probably very complicated with many factors 

involved. Sport and sex have already been mentioned as pos

sible influential variables. Other factors that might have 

a bearing include coping resources; individual personality 

characteristics such as hardiness, adaptability, and aggres

siveness (as well as many others); situational factors such 

as winning or losing or playing poorly; individual physical 

characteristics (strength, flexibility, weight, etc.); envir

onmental resources (athletic trainers, equipment, living 

environment, etc.); weather; and others. Ideally, each of 

these factors should be studied if the life stress-athletic 

injury relationship is to be fully understood. 



CHAPTER 3 

DESIGN AND PROCEDURES 

There were a total of 79 subjects in this study 

(33 males and 46 females). They were drawn from one high 

school (15 cross country runners, 8 male and 7 female), one 

community college (6 female cross country runners; 12 bas

ketball players, 3 male and 9 female), one Division I 

university (19 cross country runners, 10 male and 9 female; 

20 basketball players, 10 male and 10 female), and one Divi

sion II college (7 cross country runners, 2 male and 5 

female). This resulted in a total of 47 cross country run

ners (20 male and 27 female) and 32 basketball players (13 

male and 19 female). All four schools were in Arizona. 

Variables 

Social and Athletic Readjustment Rating Scale (SARRS) 

As stated earlier, the SARRS was designed strictly 

for college football players. As such, many items on the 

scale are not applicable to women, other sports, or other 

levels of competition. Since this study involved males and 

females from both basketball and cross country (as well as 

high school students), these items had to be changed in order 

to make the scale applicable to all subjects. At no time was 

the intent of an item altered. For example, items 31 and 37 



refer to 'wife' and 'girlfriend'. These were simply changed 

to 'wife or husband' and 'boyfriend or girlfriend'. One 

specific alteration was made to the questionnaire distributed 

to high school students. Item 9 was changed from 'entering 

college' to 'entering high school'. Five items were altered 

to reflect cross country terminology (items 24, 34, 36, 38, 

and 47). For example, item 34 originally read 'major errors 

in ball games". It was altered to read "major errors in 

races". See Appendix A for the original SARRS, the adaptation 

for cross country, and the adaptation for basketball. 

Athletic Life Experiences Survey (ALES) 

As with the SARRS, in order to make the ALES relevant 

to the population in the current study, certain items had to 

be altered. The ALES was altered by changing items 12, 19, 

24, 28, 35, 49, 52, and 63 so they would be applicable to 

males and females. For example, item 63 was changed from 

"joining a fraternity" to "joining a fraternity or sorority". 

Items 29, 30, 34, 37, 43, 50, 66, and 69 were changed to 

cross country terminology for runners. For example, item 34 

was changed from "being dropped to a lesser playing status: 

1st to 2nd, 2nd to 3rd, 3rd to 4th string" to "being dropped 

to a lesser running status: top seven to second seven". As 

with the SARRS, these items were left as originally written 

for the basketball players since the terminology for football 

and basketball were similar. Again, the intent of the items 

was not altered in any way. See Appendix B for the original 
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ALES, the adaptation for cross country, and the adaptation 

for basketball. 

Coping Resources 

The coping resources scale was taken from the Stress 

Audit Questionnaire devised by Miller and Smith (1982) . This 

scale measures behavioral, social, and other support systems 

available to people. No alterations were made to this scale 

(see Appendix C). 

Injuries 

An athlete was counted as injured if he or she suf

fered an injury that prevented him or her from practicing or 

competing for three or more days. 

Procedures 

Collection of Stress Data 

Prior to the beginning of the study, the experimenter 

contacted the coaches of all the cross country and basketball 

teams selected by the experimenter to participate in the study 

to see if they would be willing to allow their athletes to 

participate. The coaches were told the exact purpose of the 

study and the procedures to be used. The coaches were also 

told that the athletes would only be told that the experiment

er was comparing the stress levels of athletes versus 

non-athletes, rather than the true purpose of the study. This 

was done in order to reduce the possibility of the athletes 



expecting to get hurt if they were under stress, thus complet

ing a self-fulfilling prophecy. Unfortunately, it was 

impossible to administer the stress measures to all subjects 

in a uniform manner. Some coaches allowed the experimenter 

to speak directly to their athletes, others did not. Some 

coaches preferred their athletes to fill out the forms in the 

presence of the experimenter, other coaches insisted that 

their athletes be allowed to bring the forms home and return 

them the next day. In the case of two teams, the distance 

involved forced all communications to be done by telephone 

or mail. Only two coaches, both at the-high school level, 

declined to participate. 

Collection of Injury Data 

Injury data was collected by each team's athletic 

trainer, and picked up by the experimenter on a weekly basis 

Cexcept for the teams dealt with by mail; these were collected 

by the trainer and mailed to the experimenter at the end of 

the season). All trainers were instructed to not discuss the 

study or injury data with any of the athletes. The trainers 

were instructed to indicate the type of injury incurred, the 

number of practices missed due to an injury, modifications in 

participation during practice, and any restrictions regarding 

competition. Specific injury forms were provided to facili

tate consistency in providing the data. See Appendix D for 

the injury forms. 



Analysis of the Data 

A multivariate analysis of variance (MANOVA) was 

run to determine whether the relationships between sex, sport, 

level of competition, and injury differed among the four 

stress measures (SARRS, ALES Positive, ALES Negative, § ALES 

Total) and the coping resources scale. Following this, sep-

erate analyses of variance (ANOVA) tests were run to examine 

the relationship between sex, sport, level of competition, and 

injury with each stress measure and the coping resources 

scale. Chi square tests were run to analyze any potential 

differences in injury rate for.athletes divided into the ex

tremes of high and low stress. 

Multiple regression analysis was also employed to 

determine the relative strength of each stress measure in the 

prediction of injuries. Chi square procedures were used to 

analyze interaction effects between coping resources and the 

four stress measures with regard to the prediction of injury. 



CHAPTER 4 

RESULTS 

The means and standard deviations of the subject's 

SARRS, ALES Positive, ALES Negative, ALES Total, and Coping 

Resources scores are presented in Table 1. A Hotelling's 

MANOVA was run to determine whether the relationships be

tween sex, sport, level of competition, and injury differed 

among the four stress measures and the coping resources 

score (see Table 2). Follow-up sex by sport by level by in

jury ANOVA tests were run on each of the dependent variables 

(see Table 3). The details of the main and interaction ef

fects are presented in the following sections. Five 

interaction effects could not be analyzed due to a lack of 

injuries in the male high school cross country group (sport 

by level, sex by sport by level, sex by level by injury, and 

sex by sport by level by injury). Chi square analysis was 

also performed to examine differences in the percentages of 

injuries among subjects in low stress groups and high stress 

groups. The details of these analyses are presented in the 

following sections. 

SARRS 

On the SARRS ANOVA, a significant main effect was 

found for level and a significant interaction effect was 

30 
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Table 1. Means and standard deviations of stress measure 
scores (SARRS, ALES Positive, ALES Negative, ALES Total, 
Coping Resources) for male and female cross country runners 
and basketball players. 

ALES Coping 
SARRS Positive Negative Total Resources 

Total N 

Basketball 
Male 13 M 225 10.6 14.8 25.4 12.1 

SD 61 6.6 8.0 10.8 3.8 

Female 19 M 341 15.6 18.2 33.8 14.4 
SD 137 8.9 11.2 16.4 2.1 

Total 32 M 293 13.6 16.8 30.4 13.5 
SD 125 8.3 10.1 14.8 3.1 

Cross Country 
Male 20 M 275 12.4 21.2 33.6 15.7 

SD 154 7.6 17.4 21.5 2.4 

Female 27 M 263 16.1 15.3 31.4 15.3 
SD 147 13.6 10.8 19.7 2.3 

Total 47 M 268 14.6 17.8 32.3 15.5 
SD 148 11.5 14.1 20.3 2.3 

Total 
Male 33 M 255 11.7 18.7 30.4 14. 2 

SD 127 7.2 14.6 18.3 3.4 

Female 46 M 295 15.9 16.5 32.4 15.0 
SD 146 11.8 11.0 18.2 2.3 

Total 79 M 279 14.1 17.3 31.5 14.6 
SD 139 10.3 12.6 18.1 2.8 

Injured 

Basketball 
Male 5 M 192 8.8 11.6 20.4 12.2 

SD 48 6.5 7.0 8.3 5.0 

Female 12 M 316 16. 5 15.0 31.5 15.0 
SD 152 10.0 11.0 19.1 1.5 



Total 17 M 
SD 

Cross Country-
Male 2 M 

SD 

Female 4 M 
SD 

Total 6 M 
SD 

Total 
Male 7 M 

SD 

Female 16 M 
SD 

Total 23 M 
SD 

Non-Injured 

Basketball 
Male 8 M 

SD 

Female 7 M 
SD 

Total 15 M 
SD 

Cross Country 
Male 18 M 

SD 

Female 23 M 
SD 

Total 41 M 
SD 

Total 
Male 26 M 

SD 

Female 30 M 
SD 

Table 1 fContinued) 3; 

280 14.2 14.0 28.2 14.1 
141 9.6 9.9 17.2 3.1 

434 18.0 43.5 61.5 1,4.5 
258 11.3 34.6 45.9 2.1 

261 12.5 14.7 27.2 15.2 
140 7.3 1.7 6.3 0.5 

318 14.3 24.3 3-8.6 15.0 
182 8.1 21.5 27.5 1.0 

261 11.4 20.7 32.1 12.8 
163 8.3 21. 7 28.2 4.3 

302 15.5 15.0 30.5 15.0 
147 9.3 9.4 16.7 1.3 

290 14.2 16.7 31.0 14.3 
149 9.0 14.0 20.2 2.7 

245 11.8 16.8 28.5 12.0 
62 6.8 8.4 11.5 3.2 

381 14.1 23.4 37.5 13.4 
101 6.9 10.3 10.3 2.6 

309 12.9 19.9 32.7 12.7 
106 6.7 9.7 11.6 2.9 

257 11. 7 18.7 30.5 15.7 
138 7.2 14.2 16.9 2.4 

263 16.7 15.3 32.1 15.3 
150 12.5 11.7 21.1 2.5 

261 14.5 16.8 31.4 15.5 
143 11.9 12.8 19.2 2.4 

254 11.8 18.1 29.9 14.6 
119 7.0 12.6 15.3 3.2 

291 16.1 17.2 33.4 14.9 
148 12.9 11.7 19.1 2.6 



Total 56 M 
SD 

Level 

High School 
Male 8 M 

SD 

Female 7 M 
SD 

Total 15 M 
SD 

College 
Male 25 M 

SD 

Female 39 M 
SD 

Total 64 M 
SD 

Table 1 (Continued") 3: 

274 14.1 17.6 31.7 14.8 
136 10.8 12.1 17.4 2.9 

200 9.8 16.3 26.0 16.6 
112 6.1 16.0 18.8 2.2 

185 9.6 10.0 19.6 17.1 
86 6.2 9.9 8.1 1.9 

193 9.7 13.3 23.0 16.9 
98 6.0 13.5 14.7 2.0 

273 12.3 19.4 31.8 13.5 
128 7.5 14.4 18.3 3.5 

315 17.1 17.6 34.7 14.6 
147 12.2 10.9 18.7 2.1 

299 15.2 18.3 33.5 14.1 
140 10.8 12.3 18.4 2.7 

t 
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Table 2. Hotelling's MANOVA for SARRS, ALES Positive, 
ALES Negative, ALES Total, and Coping Resources by sex, 
sport, level, and injury. 

Source Value F Hypoth df Error df R 

Sex (A) .09 1. 52 4 65 .208 

Sport (B) . 23 3.7 7 4 65 .008 

Level (C) . 23 3.72 4 65 .009 

Injury (D) .02 .26 4 65 .900 

AB . 20 3. 28 4 65 .016 

AC .03 .44 4 65 .777 

AD .03 . 50 4 65 .737 

BC - - - - -

BD .09 1. 51 4 65 .210 

CD .01 . 19 4 65 .945 

ABC - - - - -

ABD .05 .83 4 65 .508 

ACD - - - - -

BCD - - - - -

ABCD - - - -
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Table 3. Analysis of variance tables for SARRS, ALES 
Positive, ALES Negative, ALES Total, and Coping Resources 
by sex, sport, level, and injury. 

ANOVA 

SARRS 

ALES 
Positive 

ALES 
Negative 

ALES 
Total 

Source df Error MS F P 

Sex(A) 1 68 30792.93 1 .744 .191 
Sport (B) 1 68 11199.69 .634 .429 
Level (C) 1 68 114197.53 6 .468 .013 
Injury (D) 1 68 768.36 .044 .835 
AB 1 68 98302.51 5 .568 .021 
AC 1 68 1228.12 .070 .793 
AD 1 68 7249.33 .411 .524 
BD 1 68 33151.83 1 .878 .175 
CD 1 68 1555.96 .088 .767 
ABD 1 68 9021.40 .511 .477 

Sex (A) 1 68 345.08 3 . 272 .075 
Sport (B) 1 68 20.64 .196 .660 
Level (C) 1 68 437.71 4 .150 .046 
Injury (D) 1 68 2.39 .023 .881 
AB 1 68 24.73 . 235 .630 
AC 1 68 47.72 .453 . 503 
AD 1 68 . 22 .002 .963 
BD 1 68 7.66 .073 .788 
CD 1 68 27.04 . 256 .614 
ABD 1 68 119.38 1 .132 . 291 

Sex (A) 1 68 93.86 .644 .425 
Sport (B) 1 68 17.67 .121 .729 
Level (C) 1 68 491.18 3 .368 .071 
Injury (D) 1 68 3.34 .023 .880 
AB 1 68 513.87 3 . 523 .065 
AC 1 68 4.62 .032 .859 
AD 1 68 276.60 1 .896 .173 
BD 1 68 673.07 4 .615 . 035 
CD 1 68 23.90 .160 .687 
ABD 1 68 350.30 2 .400 .126 

Sex (A) 1 68 79.00 . 259 .617 
Sport (B) 1 68 76. 52 .246 .622 
Level (C) 1 68 1856.25 5 .953 .017 
Injury (D) 1 68 11.41 .041 .849 
AB 1 68 764.10 2 .458 .122 
AC 1 68 22.62 .070 .789 
AD 1 68 292.70 .943 .336 
BD 1 68 537.05 1 . 728 .194 
CD 1 68 .09 .000 .986 
ABD 1 68 878.69 2 .817 .098 

* 



Coping Sex (A) 
Resources Sport (B) 

Level (C) 
Injury (D) 
AB 
AC 
AD 
BD 
CD 
ABD 

Table 3 (Continued) 

1,68 9.79 1.506 .224 
1,68 77.18 11.855 .001 
1,68 48.88 7.500 .008 
1,68 6.21 .955 .332 
1,68 23.02 3.544 .064 
1,68 1.34 . 211 .650 
1,68 2.59 .400 .529 
1,68 5.39 .833 .366 
1,68 2.20 .344 .563 
1,68 .11 .022 .895 
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found for sex by sport (see Table 3) . The level effect 

showed that high school subjects had less stress (X=193) 

than college subjects (X=299). Regarding the sex by sport 

interaction effect, a Duncan's multiple-range test was per

formed. Results showed a significant difference between 

male and female basketball players' stress scores (116, 

p<.05), but not between the other groups. An examination 

of cell means shows that female basketball players were sub

ject to more stress than the other three groups (see Figure 

1 ) .  

ALES 

On the ALES Positive ANOVA, a significant main ef-, 

feet was found for level, and a trend toward a significant 

main effect for sex was found (see Table 3). The level ef

fect showed that high school students had less positive 

stress (X=9.7) than college students (X=15.2). The sex 

trend showed that females had more positive stress (X=15.9) 

than males (X=11.7). 

On the ALES Negative ANOVA, only the sport by injury 

interaction effect was significant (see Table 3). A Duncan 

test was run on the sport by injury interaction with no sig

nificant relationships found. An examination of cell means 

showed injured cross country runners to have much higher 

stress than non-injured runners, while injured basketball 

players had less stress than non-injured players (see Figure 

2). Again, the level trend showed that high school subjects 
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Figure 1. Mean scores of female and male basket
ball players and cross country runners on the Social and 
Athletic Readjustment Rating Scale (SARRS). 
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Figure 2. Mean scores of injured and non-injured 
basketball players and cross country runners on the Ath
letic Life Experiences Survey (Negative). 
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had less stress (X=13.3) than college students (X=18.3). 

The sex by sport interaction trend was analyzed by Duncan's 

multiple range test with no significant results found. An 

examination of cell means for the sex by sport interaction 

trend showed that male cross country runners were under the 

most stress, followed by female basketball players, with fe

male cross country runners and male basketball players under 

the least stress (see Figure 3). 

On the ALES Total ANOVA, a significant main effect 

for level was found, once again showing that high school 

subjects were under less stress (X=23.0) than college sub

jects (X=33.5)(see Table 3). A trend for the sex by sport 

by injury interaction was also found (see Table 3). The 

Duncan multiple-range test showed that injured male cross 

country runners had significantly more stress than all the 

other groups (24-41, p<.05), which was confirmed when cell 

means were examined (see Figure 4). 

High and Low Stress by Injury 

To further test for any stress-injury relationship, 

chi square tests were run on each stress measure to analyze 

any potential differences in injury rate for athletes div

ided into the extremes of high and low stress (see Table 4). 

Although statistical significance was not reached, the SARRS 

chi square analysis showed that athletes in the high stress 

group were much more likely to be injured compared to those 

in the low stress group. The ALES Negative chi square 
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Figure 3. Mean scores of female and male basket
ball players and cross country runners on the Athletic 
Life Experiences Survey (Negative). 
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Figure 4. Mean scores of injured and non-injured 
female and male basketball players and cross country run
ners on the Athletic Life Experiences Survey (Total). 



Table 4. Comparison of injured and non-injured 
subjects in high and low stress groups. 

SARRS score Injured Non-injured 

£ 2 0 0  6 21.4% 

MOO 5 33.3% 

X2=.236, df=l, £>.05 

22 78.6% 

10 66.7% 

ALES-N score Injured Non-injured 

ao 

>_30 

X2=.147, df=l, £>.05 

2 18.2% 9 81.8' 

ALES-T score Injured Non-injured 

_<20 

>40 

6 30.0% 

4 17.4% 

14 70.0% 

19 82.6% 

X =. 377, df=l, £> .05 
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showed that athletes in the low stress group were almost 1.5 

times more likely to be injured as those in the high stress 

group, although this was not statistically significant. The 

ALES Total chi square also showed that athletes in the low 

stress group were almost 1.5 times as likely to be injured 

as those in the high stress group, although this was not 

statistically significant either. 

Coping Resources 

On the Coping Resources ANOVA, significant main 

effects were found for level and sport, and a trend toward 

significance was found for the sex by sport interaction. 

With regard to level, high school subjects had higher coping 

resources scores (X=16.9) than college subjects (X=14.1). 

For the sport effect, cross country runners had higher cop

ing resources scores (X=15.5) than basketball players (X= 

13.5). The trend for a sex by sport interaction was ana

lyzed by Duncan's multiple-range test, and results showed 

no significant relationships, although an examination of 

cell means showed that male and female cross country runners 

had very similar coping resources scores, while the female 

basketball players had slightly lower scores than the run

ners, and the male basketball players had much lower scores 

than the other groups (see Figure 5). 

In order to examine the mediating effects of coping 

resources between stress and injury, chi square tests were 

performed comparing the percentage of injured vs non-injured 
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and male basketball players and cross country runners. 
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in the following four groups; low stress-low coping 

resources, low stress-high coping resources, high stress-

low coping resources, and high stress-high coping resources. 

The SARRS, ALES Negative, and ALES Total scales were used as 

stress measures. The SARRS-coping resources chi square 

showed that 67% of the subjects in the high stress-low 

coping resources group were injured, while the chi square 

tests for the other two stress measures had the largest per

centage of injured subjects in the low stress-low coping 

resources group (ALES Negative-38%, ALES Total-43%)(see 

Table 5). 

Correlational Data 

Correlations were run between the SARRS and the 

three scales of the ALES. The correlations were .644, 

£<.000; .604, p<.000; .776, p<.000 respectively for the ALES 

Positive, ALES Negative, and ALES Total scales. 

Multiple Regression Analysis 

A multiple regression analysis was performed in 

order to determine the relative strength of each stress 

measure (SARRS, ALES Positive, ALES Negative, ALES Total) in 

the prediction of injury (see Table 6). When the entire 

sample was analyzed, three of the four stress measures ac

counted for 18% of the variance (the fourth had no value at 

all). When only basketball players were analyzed, three 

stress measures accounted for 24% of the variance. In 
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Table 5. Comparison of injury rates among low 
stress-low coping resources, low stress-high coping re
sources, high stress-low coping resources, and high stress 
high coping resources injury risk groups as measured by the 
SARRS, ALES Negative, and ALES Total scales. 

Coping Resources 

SARRS <14 >15 

<200 1 of 7 (141) 5 of 21 (241) 

>400 2 of 4 (50%) 3 of 11 (27%) 

X2=24.15, df=3, £<.005 

ALES Negative <14 >15 

<10 3 of 8 (38%) 5 of 18 (28%) 

>30 1 of 6 (171) 1 of 5 (20%) 

X2=19.88, df=3, £<.005 

ALES Total <14 >15 

<20 3 of 7 (43%) 3 of 13 (23%) 

>40 3 of 14 (21%) 1 of 9 (11%) 

X2=25.7, df=3, £<.005 
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Table 6. Multiple regression analysis: Injuries 
with SARRS, ALES Positive, ALES Negative, ALES Total using 
all subjects, basketball players, and cross country runners. 

Predictor Order of Multiple Standardized P 
Entry R Regression 

Coefficient 

All subjects 

ALES Total 1 .17 237.5 .12 

SARRS 2 .34 228.6 .01 

ALES Negative 3 .34 229.5 .02 

ALES Positive 4 - - 1.00 

Multiple R=.34, F(3,76)=.37, p<.54, R2=.18 

Basketball players 

ALES Total 1 .34 167.3 .05 

SARRS 2 .49 158.2 .02 

ALES Negative 3 .49 160.8 .05 

Multiple R=.49, F(3,29)=.04, pC.85, R2=.24 

Cross country runners 

ALES Negative 1 .09 245.9 .54 

ALES Positive 2 .14 247.3 .65 

SARRS 3 .16 249.5 .79 

ALES Total 4 - - 1.00 

Multiple R=.16, F(3,43)=.22, p<£.65, R2=.02 
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Males 

ALES Total 1 .09 239.8 .61 

ALES Negative 2 .15 242.1 .72 

SARRS 3 .19 244.6 .79 

Multiple R=.19, F(3,29)=.41, p<.79, R2=.04 

Females 

SARRS 1 .06 205.4 .04 

ALES Negative 2 .27 234.8 .02 

ALES Total 3 .42 162.4 .02 

Multiple R=.42, F(3,42)=.02, p<.79, R2=.18 
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contrast, when cross country runners were analyzed sepa

rately, three of the four stress measures could account for 

only 2% of the variance. 

A second multiple regression analysis was performed 

in order to determine the relative strength of each stress 

measure in the prediction of injury in both sexes (see Table 

6). For males, three stress measures (ALES Total, ALES Neg

ative, SARRS) accounted for less than 43 of the variance, 

while for females, the same three measures accounted for 

18% of the variance. 



CHAPTER 5 

DISCUSSION 

Both life stress and athletic injuries are very 

complex topics. There are many factors that affect each 

of them. Since the present study involved many different 

factors than previous research in this area, it is not sur

prising that the resulting conclusions are different. 

Virtually all previous studies used college football players 

as subjects (Holmes, 1970; Bramwell et al., 1975; Seese § 

Passer, 1982; Cryan § Alles, 1983), and one study used high 

school football players as subjects (Coddington § Troxell, 

1980). Obviously, all subjects in these studies were male. 

In the present study, male and female basketball players and 

cross country runners from high school, junior college, a 

Division II college, and a Division I university were used 

as subjects. Although it was thought that the subjects in 

the study would have a similar stress injury relationship as 

subjects in past studies have had, it could be expected that 

some differences would be found. 

In the present study, the hypothesis that injured 

athletes would have higher stress than non-injured athletes 

appears to have been supported only with male cross country 

runners. The term "appears" is purposefully used since only 
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two of the male runners were injured. It is very difficult 

to make any strong conclusions based on data drawn on two 

subjects. In fact, of those two injured male runners, only 

one had a very high stress score (94 § 29). This makes it 

seem that the sex by sport by injury trend is more likely an 

artifact of the small cell size, rather than an actual rela

tionship. This conclusion becomes even more likely when one 

takes into account the fact that this trend was only found 

with the ALES Total. If there was a true three-way inter

action, it should have been replicated with the other stress 

measures used in this study. 

Sex by Sport Interaction 

This replication is what happened with the sex by 

sport interaction. This two-way interaction was found to be 

either significant or near significant with three of the 

four stress measures (ALES Positive was the exception) and 

the coping resources scale. Unfortunately, the interaction 

differed among the stress measures. On the SARRS, female 

basketball players had the most stress, while on the ALES 

Negative scale, male cross country runners had the most 

stress. But on the ALES Total scale, female basketball 

players and male cross country runners had virtually the 

same stress levels (X=33.8 and 33.6 respectively). Obvi

ously, this makes interpreting these results very difficult. 

It would appear, based on the results, that female basket

ball players and male cross country runners have more in 
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common (at least in regard to life stress) than they do with 

their sexual counterparts in the same sport. Obviously, one 

cannot generalize this tentative conclusion beyond this sam

ple size, but it does pose an interesting question for 

future researchers. 

Sport by Injury Interaction 

The sport by injury interaction effect was found 

with only one stress measure (ALES Negative), thus casting 

doubt on the validity of the findings. The hypothesis that 

injured subjects would have higher stress scores than non-

injured subjects was supported with only the cross country 

runners. Since there were only six injured runners (as op

posed to 41 non-injured runners) in the sample, the question 

of cell sizes causing an experimental artifact must again be 

considered. The single male runner with the extremely high 

stress score that was discussed earlier appears to have 

skewed the results again, since the two injured male runners 

had a mean ALES Negative score of 43.5, while the injured 

female runners had a mean score of only 14.7 (which is al

most identical to the injured basketball players mean score 

of 14.0). This fact must cause one to regard this sport by 

injury interaction finding with suspicion until an attempt 

is made in the future to replicate it with a larger sample 

size. 
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Injuries in High and Low Stress Groups 

Earlier research studies explored the stress-injury 

relationship by comparing percentages of injuries in high, 

medium, and low stress groups (Holmes, 1970; Bramwell et al. 

1975) or in high vs low stress groups (Cryan § Alles, 1983). 

In the present study, the hypothesis that athletes with high 

levels of life stress will be more likely to incur injuries 

than will athletes with low levels of life stress was tested 

in a similar manner. Although statistical significance was 

not obtained for any of the stress measures tested, the re

sults were still worthy of discussion. When analyzing the 

stress-injury relationship while using the SARRS, it was 

found that subjects in the high stress group were injured at 

a rate 1.5 times that of subjects in the low stress group 

(33.3% vs 21.41). This suggests a clear relationship be

tween stress and injuries, and is similar to the findings of 

earlier studies (Holmes, 1970; Bramwell et al., 1975; Cryan 

§ Alles, 1983). Once again, though, the ALES showed a dif

ferent picture. According to both the ALES Negative and 

Total scales, subjects in low stress groups were injured at 

a rate almost 1.5 times higher that of subjects in the high 

stress group. These findings, obviously, are completely op

posite to both past results and the results using the SARRS 

in the present study. The reasons for these conflicting re

sults are not at all clear. According to the correlations 

obtained between the SARRS and the three scales of the ALES, 

they should be measuring approximately the same thing, 
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meaning results should be fairly similar. It should be 

noted that since the theoretical assumptions of the SARRS 

and ALES are different, some differences should be expected; 

in fact, two of the hypotheses in the present study dealt 

with the differences expected between the stress measures. 

But the differences were expected to be only a matter of 

degree, and not the complete opposite of each other. 

Comparison With Past Research 

So far, the present study has not presented any 

definitive conclusions regarding the stress-injury relation

ship. In fact, this study has shown the relationship to be 

fairly weak. When it is taken in context with other studies 

a different picture emerges. It seems apparent that there 

is a stair-step effect in that as stress levels increase 

across studies, the percentages of injuries by study also 

increase. This phenomenon is illustrated in Table 7. As 

the reader can see, Seese and Passer's Team 2 had the least 

stress, and it will be recalled that no relationship between 

stress and injury was found for that team. However, the 

rest of the studies shown did discover significant results, 

and as the table shows, as the mean stress levels increase, 

so do the percentages of injuries in the high risk groups. 

This seems to suggest that a minimum amount of stress is 

necessary before the stress-injury relationship begins to 

operate. The percentages of injured subjects in the high 

injury risk groups in three studies in particular seem to 



illustrate this idea (Bramwell et al., 1975; Cryan § Alles, 

1983; the present study). A SARRS score of 400 was used as 

a minimum cut-off figure for the high injury risk group in 

the present study, and Cryan and Alles used 500 as a cut-off 

score in their work, resulting in 33% and 68% injury occur

rence rates, respectively. The difference between the two 

studies that seems to account for the different injury oc

currence rates is the mean stress scores. The injured group 

in the present study had a mean score of 290, while the in

jured group in Cryan and Alles' study had a mean score of 

622, which is over 501 larger than that found in this study. 

If increased life stress does cause an increase in the like

lihood of injury, this is exactly the sort of relationship 

that would be expected. As far as the much higher percen

tage of injured subjects in the high risk group of Bramwell 

et al.'s study (73%) is concerned, this is accounted for by 

the much higher cut-off score used (800 § above). This 

point again shows that the higher the stress level, the 

greater the chance of injury. 

Effects of Coping Resources 

Coping resources had been hypothesized to mediate 

the relationship between stress and injuries. If the above 

relationship is true, that is, if increased stress does 

cause an increase in the chance of injury, then we would hy

pothesize that if subjects had high levels of life stress 

and high levels of coping resources, they would be less 
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Table 7. Mean stress scores from injured and non-
injured subjects and percentages of injured in risk groups 
in the present and past studies. 

Mean Stress Scores Percentage of Injured 

Study Injured Non - injured High Medium Low 

Holmes 
SRRS 

- - 50 25 9 

Bramwell et 
al. SARRS 

632 494 73 
>800 

50 
400-800 

30 
<400 

Cryan § 
Alles SARRS 

622 467 68 
>500 

39 
<500 

Haggart 
SARRS 

290 274 33 
>400 

21 
<200 

ALES-N 

ALES-T 

Seese § 
Passer 
Team 1 

ALES-P 
ALES-N 
ALES-T 

16. 7 

31.0 

13. 7 
17.2 
31.0 

17.6 

31. 7 

8.3 
10.3 
18.7 

18 
>30 
17 

>40 

31 
< io 
30 

< 20 

Team 2 
ALES-P 
ALES-N 
ALES-T 

6.6 
10.3 
16.9 

7.8 
10.3 
18.7 



likely to be injured than would subjects who had high stress 

and low levels of coping resources. This would be an effect 

similar to that found in previous research (Marx, Garrity, § 

Somes, 1977; Nucholls, Cassell, § Kaplan, 1972; Gore, 1978). 

This was indeed found to be the case (see Table 5) , at 

least with two of the three stress measures analyzed. If 

one examines the SARRS-coping resources relationship, ig can 

be seen that 671 of those subjects with high stress and low 

coping resources were hurt, but only 251 of those with high 

stress and high coping resources were hurt. Unfortunately, 

as we have seen earlier, the ALES scores did not follow the 

same pattern. With both the ALES Negative and Total scales, 

the low stress-low coping resources groups had the most in

juries, bur subjects under high stress as measured by these 

two scales and high coping resources had a 10% lower chance 

of being injured than did those with high stress and low 

coping resources. Therefore, it seems that we can cautious

ly conclude that coping resources does have a mediating 

effect on the stress-injury relationship, at least with this 

population. The word 'cautiously' is used because of the 

small cell sizes involved. If these results are replicated 

with a larger sample size, this conclusion will be much 

stronger. 

Comparison of ALES and SARRS 

Before coping resources can be used to mediate the 

stress - injury relationship, we must first determine what is 
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the most effective predictor of injuries. It was hypoth

esized that the ALES would be a better predictor of injuries 

than the SARRS, and that the ALES Negative scale would be 

better at predicting injuries than would the ALES Total 

scale. Multiple regression analysis suggested that there 

is very little difference in predictive ability of injuries 

between the stress measures, with the exception of the ALES 

Positive scale. When used by itself, the ALES Positive 

scale was worthless in the prediction of injuries. The 

other three measures accounted for very little of the vari

ance (18%), and of that, the ALES Total and ALES Negative 

predictions were in a negative direction (meaning that in

jured subjects actually had less stress than non-injured 

subjects). 

Analysis of Sport Differences 

In regard to prediction of injuries, it was also 

hypothesized that life stress scores would be equally pre

dictive of injuries for both sports and sexes. This was 

found not to be the case. When the sports were analyzed 

separately, the results showed a clear sport difference with 

regard to possible prediction of injuries based on measure

ments of life stress. Although the ALES Total and the SARRS 

were equally predictive of injuries among basketball players 

(although it was in a direction opposite to what was hypoth

esized) , none of the stress measures used in this study were 

effective in predicting injuries among cross country runners. 
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This could (again) be due to the fact that only six runners 

were injured, or it could be due to an actual sport differ

ence between basketball and cross country. Previous 

research has not used this type of analysis, so comparisons 

to football players cannot be made at this time. Future 

research on the relationship between life stress and injur

ies should attempt to measure what percentage of injuries 

can be predicted based on life stress or life stress in com

bination with other variables. 

Even if one is willing to accept data from such a 

small number of basketball players, the fact that only 24% 

of the variance was accounted for in predicting injuries 

suggests that there are clearly many more factors contribut

ing to injuries. Some attempt needs to be made to expand 

the psychological prediction of injury to include variables 

other than just life stress, or to better understand the 

inner workings of life stress. 

Analysis of Sex Differences 

When both sexes were analyzed separately, the re

sults also showed a clear sex difference with regard to 

possible predictions of injuries based on measurements of 

life stress. With regard to males, there was virtually no 

difference among the various stress measures; all the meas

ures were equally worthless in the prediction of injuries. 

The stress measures were somewhat more effective in predict

ing injuries among females, although not by much. The three 
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measures combined accounted for almost 18% of the variance. 

The ALES Negative and Total scales accounted for 17% of the 

variance by themselves, although it was also in a direction 

opposite to what was hypothesized. As with the basketball 

players, the fact that only 18% of the variance was account

ed for in predicting injuries suggests that there are many 

more factors contributing to injuries. Again, no firm con

clusions can be reached until replication with larger 

populations has been done. 

Analysis of High School and College Differences 

Although no hypotheses were made regarding differ

ences between high school and college subjects, high school 

athletes consistently had lower stress levels than college 

athletes, and also had higher levels of coping resources. 

It is very likely, even probable, that these differences are 

due to the fact that the high school subjects are living at 

home, while the college subjects (for the most part) are 

living away from home (many for the first time). It seems 

logical to expect that stress would be lower for those liv

ing at home since many of life's problems are handled by 

their parents, while college students are facing many of 

these problems for the first time, without many of their 

familiar support systems. 

It is also possible that the stress measures used in 

this study were not applicable to high school students. It 

should be remembered that the stress measures used were 
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originally designed for the general population, not adoles

cents. Many of the stressors that adults experience, such 

as problems with careers, mortgages, and others simply do 

not apply to high school students. Many stressors that are 

more typically experienced by adolescents were not included 

in the stress measures used. In future researce, the stress 

measures should either be adapted for adolescents, or scales 

more applicable to younger subjects should be used, such as 

the Life Experiences Scale for Adolescents used by Codding-

ton and Troxell (1980) . 

Conclusions 

It is still not known whether the relationship be

tween stress and injuries previously documented among 

college football players (Holmes, 1970; Bramwell et al., 

1975; Cryan § Alles, 1983) operates in the same manner 

among male and female basketball players and cross country 

runners. Only when runners on the ALES scale and the SARRS 

results of the present and past studies were compared, did 

it appear that as stress levels increased, so did the injury 

rates. The scale used to measure life stress impacted on 

the injury-stress relationship, even though correlation of 

the two scales was quite good. The reason for this was un

clear. Thus, based on results of the present study, it can 

not be concluded that either scale is better than the other 

in predicting injury. 
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Sex may be a variable in the stress-injury relation

ship. Although there were no significant differences 

between the sexes in regard to stress scores or injuries, 

the sex by sport interactions clearly indicate that males 

and females (at least in basketball and cross country) did 

not have the same relationship between stress and injuries. 

Until further research examines sex as a variable in greater 

detail, generalizations concerning the stress - injury rela

tionship should not be made from one sex to another. 

It does not necessarily follow that every person 

who is under high stress will get hurt, or that people with 

low stress levels do not have to take precautions against 

injury. It should be noted that all conclusions that have 

been reached regarding the stress-injury relationship have 

been based on group data. The high variances in stress 

scores found in this study indicate that individuals vary 

widely in the amount of stress they are under, and in how 

they react to that stress. In fact, a non-injured person 

in the present study had one of the highest stress levels 

in the sample. 

It must be remembered that, as previous researchers 

have stated, the genesis of injury is a complex, multifactor 

process (Bramwell et al., 1975; Cryan § Alles, 1983). Even 

if life stress is one of the factors contributing to injury 

in basketball players and cross country runners, its con

tribution is minimal. Future researchers must remember that 
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there are no simple solutions to the life stress-athletic 

injury question. 

It must also be remembered that many of the conclu

sions discussed in this study were tentative because they 

were based on trends. These trends were discussed in such 

detail because of the desire to avoid a Type II error. The 

stress-injury relationship that has been demonstrated in 

past research with football players may actually operate 

with males and females in basketball and cross country, but 

this study did not find that relationship to be significant. 

This doesn't necessarily mean that the relationship doesn't 

exist. Future studies with larger sample sizes might find 

significant results. The trends found in this study should 

be regarded as guidelines for future research, not as ends 

in themselves. 

Recommendations 

There is a pressing need for further descriptive 

research of the life stress-athletic injury relationship. 

A much larger data base is needed to help establish a more 

substantial base for the development of theories and the 

testing of hypotheses related to those theories. This data 

base must include both males and females and a large variety 

of sports. It must be of sufficient size to avoid one of 

the primary problems of the current study; that of cell 

sizes so small that generalizations cannot be safely made 

concerning the conclusions reached. If the stress -injury 



relationship holds up under this further testing, a theory 

or model should then be developed to investigate why high 

life stress is contributing to injury susceptability and 

under what specific stressful situations injuries might be 

more likely to occur. For example, increases in stress can 

cause an athlete's attentional focus to narrow and turn in

ward (Landers, 1980). This factor may help cause injuries 

in sports where a broad, external focus of attention is 

necessary for safety, as in football or basketball. In

creased stress can also cause increased muscle tension and 

decreased flexibility (Anderson, 1980; Greenberg, 1983). 

These muscular factors may be involved in injury etiology 

in sports where the body is subject to constant pounding, as 

in long-distance running, or where there is a constant risk 

of falling, as in skiing. Other sports may experience neg

ative effects from increased stress, but in terms of 

performance, not injury. For example, if a skydiver engaged 

in precision free-fall maneuvering has her attentional focus 

narrowed or turned inward, she will likely miss hook-ups 

with her partners and subsequently lose points. Or if com

petitors in shooting events suffer from increased muscle 

tension due to stress, it will be much more difficult to 

consistently hit their targets. 

As stated earlier, it is imperative that larger sub

ject populations are used in future research. The relative 

lack of injured cross country runners in this study made it 
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very difficult, if not impossible, to conclude that a sex 

or sport interaction occurred in the stress-injury relation

ship. Perhaps teams of sport psychologists across the 

country could gather data on similar populations concurrent

ly, or if this proves impossible, a single investigator 

should gather data from teams in different geographical 

areas, not just from his or her own institution and/or geo

graphical area. This is especially important when studying 

non-football populations, since few sports other than foot

ball have large enough squads to even begin to have large 

enough subject groups, particularly injured subject groups. 

Tighter experimental designs will aid tremendously 

in drawing conclusions from future research. If at all pos

sible, the investigator should arrange to meet personally 

with all subjects, not just some of them. The honesty of 

some subjects might be compromised if they believe that 

their coach is reading their stress surveys after they fill 

them out. Eliminating the coach from the researcher-subject 

relationship, or at least assuring athletes anonymity if the 

coach is involved, would assist in encouraging subjects to 

fill out the surveys honestly. 

When future research is performed, more moderator 

variables need to be included. The only studies that have 

examined moderator variables are the present study and Seese 

and Passer (1982). Seese and Passer concluded that their 

moderator variables (locus of control, trait anxiety, and 
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competitive sport anxiety) had no effect on the stress-

injury relationship, but that lack of significance might 

have been due more to the relative lack of injuries and 

low stress levels among their subjects than to any actual 

lack of validity. Since the etiology of athletic injuries 

is a complex, multi-factor process, there may be merit in 

reexamining these moderator variables, as well as others, 

such as individual temperament, hardiness, environment, 

physiological variables, and many others. Studies using 

multiple regression techniques can identify the relative 

efficacy of such moderator variables, which then might be 

used to assist in the ultimate goal of injury prediction 

and prevention. 

When the results of this study are included with 

past results, it can be concluded there is some kind of 

relationship between levels of stress and athletic injury. 

Exactly what that relationship is, however, remains unknown. 

Use of different stress measures, differing definitions of 

injuries, different statistical techniques, and conflicting 

results in past research have succeeded mostly in confusing 

the issue. 

A final word of caution is necessary. As the rela

tionship between life stress and injuries becomes more 

firmly established, the possible misuse of such information 

becomes more likely. Stress measures such as the SARRS or 

ALES might be used as screening tools by coaches or the 
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management of a team, who might think they could eliminate 

injury-prone individuals based on their stress levels. 

Coaches must be made aware that these scales are based on 

group data, and that individuals can vary greatly. Using 

informed consent procedures is necessary to protect the 

athlete's rights. Out lack of knowledge in the stress and 

injury area is too great to allow us to predict an individ

ual's injury potential based on stress alone. 
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APPENDIX A 

SOCIAL AND ATHLETIC READJUSTMENT RATING SCALE (SARRS) 

RANK LIFE EVENT MEAN SCALE 

1 Death of spouse 101 
2 Death of close family member 88 
3 Marriage 72 
4 Death of a close friend 64 
5 Divorce 64 
6 Marital Separation 60 
7 Being dropped from team 52 
8 Being fired from work 52 
9 Entering college 50 
10 Personal injury or illness 46 
11 Change in health of family member 44 
12 Begin or cease formal schooling 43 
13 Change in financial state 42 
14 Jail term 42 
15 Outstanding personal achievement 36 
16 Changing to different kind of work 36 
17 Change in level of performance 35 
18 Troubles with head coach 35 
19 Gaining a new family member 35 
20 Sexual difficulties 34 
21 Change in responsibilities at work 34 
22 Foreclosure on mortgage or loan 33 
23 Change in number of arguments with spouse 33 
24 Being dropped to lesser playing status 32 
25 Taking mortgage or loan greater than $10,000 32 
26 Changing to new school or team 31 
27 Discrimination from coaches or team 29 
28 Difficulties with eligibility 29 
29 Difficulties in demonstrating athletic ablility 29 
30 Troubles with assistant coaches 29 
31 Wife begins or ceases work 28 
32 Marital reconciliation 27 
33 Troubles with athletic director or manager 27 
34 Major errors in ball games 27 
35 Change in living conditions 26 
36 Playing time lost due to injury 26 
37 Separation from girlfriend 26 
38 Changing to new position 24 
39 Change in social activities 24 
40 Trouble with in-laws 23 
41 Business readjustment 23 
42 Revision of personal habits 23 
43 Discrimination in community 23 
44 Change in work hours or conditions 23 
45 Mortgage or loan less than $10,000 22 
46 Change in team responsibility 21 
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47 Change in playing hours or conditions 20 
48 Brother or sister leaving home 19 
49 Change in eating habits 19 
50 Change in sleeping habits 19 
51 Difficulties with trainer or physician 17 
52 Vacation 17 
53 Change in residence 16 
54 Change in family get-togethers 14 
55 Minor violations of the law 12 
56 Change in church activity 12 
57 Change in recreation 4 
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CROSS COUNTRY 
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RANK LIFE EVENT MEAN VALUE 

1 Death of spouse 101 
2 Death of close family member 88 
3 Marriage 72 
4 Death of close friend 64 
5 Divorce 64 
6 Marital separation 60 
7 Being dropped from team 52 
8 Being fired from work 52 
9 Entering college 50 
10 Personal injury or illness 46 
11 Change in financial state 44 
12 Jail term 43 
13 Outstanding personal achievement 42 
14 Changing to different kind of work 42 
15 Change in level of performance 36 
16 Change in health of family member 36 
17 Begin or cease formal schooling 35 
18 Troubles with head coach 35 
19 Gaining new family member 35 
20 Sexual difficulties 34 
21 Change in responsibility at work 34 
22 Foreclosure on mortgage or loan 33 
23 Change in number of arguments with spouse 33 
24 Being dropped to a lesser status on team 32 
25 Taking mortgage or loan greater than $10,000 32 
26 Changing to a new school or team 31 
27 Discrimination from coaches of team 29 
28 Difficulties with eligibility 29 
29 Difficulties in demonstrating athletic ability 29 
30 Troubles with assistant coaches 29 
31 Wife begins or ceases work 28 
32 Marital reconciliation 27 
33 Troubles with athletic director or general manager 27 
34 Major errors in races 27 
35 Change in living condition 26 
36 Running time lost due to injury 26 
37 Separation from boyfriend/girlfriend 26 
38 Changing to new position on team 24 
39 Change in social activities 24 
40 Trouble with in-laws 23 
41 Business readjustment 23 
42 Revision of personal habits 23 
43 Discrimination in community 23 
44 Change in work hours or conditions 23 
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45 Mortgage or loan less than $10,000 22 
46 Change in team responsibility 21 
47 Change in running hours or conditions 20 
48 Brother or sister leaving home 19 
49 Change in eating habits 19 
50 Change in sleeping habits 19 
51 Difficulties with trainer or physician 17 
52 Vacation 17 
53 Change in residence 16 
54 Change in family get-togethers 14 
55 Minor violation of the law 12 
56 Change in church activities 12 
57 Change in recreation 4 
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SOCIAL AND ATHLETIC READJUSTMENT RATING SCALE 

BASKETBALL 

RANK LIFE EVENT MEAN VALUE 

1 Death of spouse 101 
2 Death of close family member 88 
3 Marriage 72 
4 Death of close friend 64 
5 Divorce 64 
6 Marital separation 60 
7 Being dropped from team 52 
8 Being fired from work 52 
9 Entering college 50 
10 Personal injury or illness 46 
11 Change in financial state 44 
12 Jail term 43 
13 Outstanding personal achievement 42 
14 Changing to different kind of work 42 
15 Change in level of performance 36 
16 Change in health of family member 36 
17 Begin or cease formal schooling 35 
18 Troubles with head coach 35 
19 Gaining new family member 35 
20 Sexual difficulties 34 
21 Change in responsibility at work 34 
22 Foreclosure on mortgage or loan 33 
23 Change in number of arguments with spouse 33 
24 Being dropped to a lesser status on team 32 
25 Taking mortgage or loan greater than $10,000 32 
26 Changing to new school or team 31 
27 Discrimination from coaches or team 29 
28 Difficulties with eligibility 29 
29 Difficulties in demonstrating athletic ability 29 
30 Troubles with assistant coaches 29 
31 Spouse begins or ceases work 28 
32 Marital reconciliation 27 
33 Troubles with athletic director or general manager 27 
34 Major errors in games 27 
35 Change in living conditions 26 
36 Playing time lost due to injury 26 
37 Separation from boyfriend/giTlfriend 26 
38 Changing to new position 24 
39 Change in social activities 24 
40 Trouble with in-laws 23 
41 Business readjustment 23 
42 Revision of personal habits 23 
43 Discrimination in community 23 
44 Change in work hours or conditions 23 



45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

22 
21 
20 
19 
19 
19 
17 
17 
16 
14 
12 
12 
4 

Mortgage or loan less than $10,000 
Change in team responsibility 
Change in playing hours or conditions 
Brother or sister leaving home 
Change in eating habits 
Change in sleeping habits 
Difficulties with trainer or physician 
Vacation 
Change in residence 
Change in family get-togethers 
Minor violation of the law 
Change in church activities 
Change in recreation 
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APPENDIX B 

ATHLETIC LIFE EXPERIENCES SURVEY (ALES) 

Life Event 
Effect of event on 

Event X°ur lif° „ 
Gooa—BSd none so»ee?8<e. Sreat 

1 Marriage 
2 Troubles with head coach 
3 Troubles with athletic dir

ector or general manager 
4 Major change in sleeping hab

its (much more or much less 
sleep) 

5 Death of a close family mem
ber 

6 Major change in eating habits 
(much more or much less food 
intake) 

7 Payments not made on loan 
8 Death of a close friend 
9 Loss of a close friend through 

other than death (argument, 
moving, etc.) 

10 Outstanding personal achieve
ment 

11 Minor law violations (traffic 
tickets, disturbing the peace 
etc.) 

12 Male: Wife's/girlfriend's 
pregnancy 

13 Trouble with assistant 
coaches 

14 Changed work situation (dif
ferent work responsibilities, 
major change in working con
ditions, working hours, etc.) 

15 New job 
16 Serious physical illness or 

injury of close family member 
17 Sexual difficulties 
18 Trouble with employer (being 

suspended, fired, demoted, 
etc.) 

19 Trouble with girlfriend's 
parent's or in-laws 

20 Major change in financial 
status (a lot better off or 
a lot worse off) 

2 
2 

2 
2 
2 

2 

2 

2 

2 

2 

2 
2 

2 
2 

2 
2 

2 
2 
2 

3 
3 

3 

3 

3 
3 
3 

3 

3 

3 

3 

3 

3 
3 

3 
3 

3 

3 

4 

4 

4 

4 

4 
4 
4 

4 

4 

4 

4 

4 

4 
4 

4 
4 
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21 

22 

23 

24 

25 

26  
27 

2 8  

29 

30 

31 

32 
33 

34 

35 

36 

37 

38 

39 

40 

Major change in parents' 
financial status 
Major change in closeness of 
family members (increase or 
decrease in closeness) 
Gaining a new family member 
(through birth, adoption, 
family member moving in, 
etc.) 
Separation from girlfriend 
or wife (due to conflict) 
Move to a new house or apart
ment within the same city or 
town. 
Move to a new city or town 
Major change in church act
ivities (increased or de
creased attendance) 
Major change in number of 
arguments with girlfriend or 
wife (a lot more or a lot 
less) 
Major change in playing hours 
or conditions 
Major increase in responsi
bilities on team (captain, 
signals, caller, seniority, 
etc.) 
Major change in usual type 
and/or amount of recreation 
Change to a new position 
Borrowing less than $10,000 
(buying car, TV, getting 
school loan, etc.) 
Being dropped to a lesser 
playing status: 1st to 2nd, 
2nd to 3rd, 3rd to 4th 
string 
Parent, girlfriend, or 
spouse losing job 
Male: Wife/girlfriend having 
abortion 
Being moved to a higher play
ing status: 4th to 3rd, 3rd 
to 2nd, 2nd to 1st string 
Major personal illness or 
injury 
Major change in social activ
ities, e.g., parties, movies, 
visiting 
Serious emotional problem of 
a family member 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 
2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 
2 3 4 

2 3 4 

2 .. 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 - 3  4  
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41 Serious emotional problem of 
a close friend 12 12 3 4 

42 Major change in living con
ditions of family (building 
new home, remodeling, deter
ioration of home, neighbor
hood, etc.) 12 12 3 4 

43 Playing time lost due to in
jury or illness 12 12 3 4 

44 Parents divorced or sep
arated 12 12 3 4 

45 Serious injury or physical 
illness of a close friend 12 12 3 4 

46 Difficulties with trainer or 
team physician 12 12 3 4 

47 Brother or sister leaving 
home (due to marriage, col
lege, etc.) 12 12 3 4 

48 Discrimination from coaches 
or team 1 2 1 2 3 4 

49 Temporary separation from 
girlfriend due to work, 
school, etc.) 12 12 3 4 

50 Major decrease in respon
sibility on team: captain, 
signals caller, seniority, 
etc. 12 12 3 4 

51 Engagement 12 12 3 4 
52 Breaking up with girlfriend 

or wife 12 12 3 4 
53 Leaving home for the first 

time 12 12 3 4 
54 Reconciliation with girl

friend or wife 12 12 3 4 
55 Beginning a new schooling 

experience at a higher aca
demic level (college, grad
uate school, professional 
school, etc.) 12 12 3 4 

56 Changing to a new school or 
team (moving up from high 
school to college; transfer-
ing from one college to 
another) 12 12 3 4 

57 Academic probation 12 12 3 4 
58 Failing an important exam 12 12 3 4 
59 Difficulties with eligibil

ity (scholastic, transfer 
credits, etc.) 12 12 3 4 

60 Changing a major 12 12 3 4 
61 Failing a course 12 12 3 4 
62 Dropping a course 12 12 3 4 
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63 Joining a fraternity 12 12 3 4 
64 Financial problems concerning 

school (in danger of not 
having sufficient money to 
continue) 12 12 3 4 

65 Discrimination in community, 
at home, or away 12 12 3 4 

66 Major errors in practices 
or ball games 12 12 3 4 

67 Difficulties in demonstrating 
athletic ability 12 12 3 4 

68 Conflict with teammate 12 12 3 4 
69 Reprimanded severely by 

coach during practice or 
game 12 12 3 4 

70 Outstanding performance 
acknowledged by coach, TV, 
or newspaper 12 12 3 4 
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ATHLETIC LIFE EXPERIENCES SURVEY 

CROSS COUNTRY 

Type Effect of event on 
on your life 

Event none some mod- great 
Good Bad erate 

Life Event 

1 Marriage 
2 Troubles with head coach 
3 Troubles with athletic di' 

rector or general manager 
4 Major change in sleeping 

habits (much more or much 
less sleep) 

5 Death of a close family 
member 

6 Major change in eating hab
its (much more or much less 
food intake) 

7 Payments not made on loan 
8 Death of a close friend 
9 Loss of a close friend 

through other than death 
(argument, moving, etc.) 

10 Outstanding personal 
achievement 

11 Minor law violations (traf
fic tickets, disturbing the 
peace, etc.) 

12 Female: pregnancy 
Male: wife's/girlfriend's 
pregnancy 

13 Trouble with assistant 
coaches 

14 Changed work situation (dif
ferent work responsibility, 
major change in working con
ditions, working hours, etc) 

15 New job 
16 Serious physical illness or 

injury of close family 
member 

17 Sexual difficulties 
18 Trouble with employer 
19 Trouble with in-laws or boy

friend's/girlfriend's family 
20 Major change in financial 

status (a lot better off or 
a lot worse off) 

2 
2 
2 

2 

2 

3 
3 

3 

3 

3 
3 
3 

3 

3 

3 

3 

3 
3 

3 
3 
3 

4 
4 

4 

4 

4 
4 
4 

4 

4 

4 

4 

4 
4 

4 
4 
4 
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21 

22 

23 

24 

25 

26 
27 

2 8  

29 

30 

31 

32 
33 

34 

35 

36 

37 

38 

39 

40 

Major change in parents' 
financial status 
Major change in closeness 
of family members (increase 
or decrease in closeness) 
Gaining a new family member 
(through birth, adoption, 
family member moving in, 
etc.) 
Separation from spouse or 
boyfriend/girlfriend (due 
to conflict) 
Move to a new house or 
apartment within the same 
city or town 
Move to a new city or town 
Major change in church ac
tivities (increased or 
decreased attendance) 
Major change in number of 
arguments with spouse or 
boyfriend/girlfriend (a lot 
more or a lot less) 
Major change in running 
hours or conditions 
Major increase in responsi
bilities on team: leader, 
seniority, etc. 
Major change in usual type 
and/or amount of recreation 
Change to a new position 
Borrowing less than $10,000 
(buying car, TV, getting 
school loan, etc.) 
Being dropped to a lesser 
running status: top seven 
to second seven 
Parent, boyfriend/girlfriend, 
or spouse losing job 
Female: having an abortion; 
Male: wife/girlfriend having 
an abortion 
Being moved to a higher run
ning status: second seven to 
top seven 
Major personal illness or 
injury 
Major change in social act
ivities, e.g., parties, 
movies, visiting, etc. 
Serious emotional problem 
of a family member 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

3 
3 

3 

3 

3 
3 

3 

3 

3 

3 

3 

3 

4 

4 

4 
4 

4 

4 

4 

4 

4 

4 

4 

4 
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42 Major change in living con- 12 12 3 4 
ditions of family (building 
new home, remodeling, deter
ioration of home, neighbor
hood, etc.) 12 12 3 4 

43 Running time lost due to 
injury or illness 12 12 3 4 

44 Parents divorced or sep
arated 12 12 3 4 

45 Serious injury or physical 
illness of a close friend 12 12 3 4 

46 Difficulties with trainer 
or team physician 12 12 3 4 

47 Brother or sister leaving 
home (due to marriage, 
college, etc.) 12 12 3 4 

48 Discrimination from coaches 
or team 12 12 3 4 

49 Temporary separation from 
spouse or boyfriend/girl
friend (due to work, school, 
etc.) 12 12 3 4 

50 Major decrease in responsi
bility on team: leader, 
seniority, etc. 12 12 3 4 

51 Engagement 12 12 3 4 
52 Breaking up with spouse or 

boyfriend/girlfriend 12 12 3 4 
53 Leaving home for the first 

time 12 12 3 4 
54 Reconciliation with boy

friend/girlfriend or spouse 12 12 3 4 
55 Beginning of a new schooling 

experience at a higher aca
demic level (college, gradu
ate school, professional 
school, etc.) 12 12 3 4 

56 Changing to a new school or 
team (moving up from high 
school to college, transfer
ring from one college to 
another) 12 12 3 4 

57 Academic probation 12 12 3 4 
58 Failing an important exam 12 12 3 4 
59 Difficulties with eligibility 

(scholastic, transfer cred
its, etc.) 12 12 3 4 

60 Changing a major 12 12 3 4 
61 Failing a course 12 12 3 4 
62 Joining a fraternity or sor

ority 12 12 3 4 
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63 Dropping a course 12 12 3 4 
64 Financial problems concern

ing school (in danger of 
not having sufficient money 
to continue) 12 12 3 4 

65 Discrimination in community, 
at home, or away 12 12 3 4 

66 Major errors in practice or 
in races 12 12 3 4 

67 Difficulties in demonstrat
ing athletic ability 12 12 3 4 

68 Conflict with teammate 12 12 3 4 
69 Reprimanded severely by 

coach during practice or 
race 12 12 3 4 

70 Outstanding performance 
acknowledged by coach, TV, 
or newspaper 12 12 3 4 
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ATHLETIC LIFE EXPERIENCES SURVEY 

BASKETBALL 

Type Effect of event on 
of your life 
Event none some mod- great 

Good Bad erate 

Life Event 

1 
2 
3 

10 

11 

12 

13 

14 

15 
16 

17 
18 
19 

20 

Marriage 
Troubles with head coach 
Troubles with athletic di
rector or general manager 
Major change in sleeping 
habits (much more or much 
less sleep) 
Death of a close family 
member 
Major change in eating hab
its (much more or much less 
food intake) 
Payments not made on loan 
Death of a close friend 
Loss of a close friend 
through other than death 
(argument, moving, etc.) 
Outstanding personal achieve
ment 
Minor law violations (traffic 
tickets, disturbing the 
peace, etc.) 
Female: pregnancy 
Male: wife's/girlfriend's 
pregnancy 
Trouble with assistant 
coaches 
Changed work situation (dif
ferent work responsibility, 
major change in working con
ditions, working hours, 
etc.) 
New job 
Serious physical illness or 
injury of close family 
member 
Sexual difficulties 
Trouble with employer 
Trouble with in-laws or boy
friend's/girlfriend's family 
Major change in financial 
status (a lot better off or_ 
a lot worse off) 

2 
2 

3 
3 

3 

3 

3 
3 
3 

3 

3 

3 

3 

3 
3 

3 
3 
3 

4 
4 

4 

4 

4 
4 
4 

4 

4 

4 

4 
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21 

22 

23 

24 

25 

26 
27 

2 8  

29 

30 

31 

32 
33 

34 

35 

36 

37 

38 

39 

Major change in parents' 
financial status 
Major change in closeness of 
family members (increase or 
decrease in closeness) 
Gaining a new family member 
(through birth, adoption, 
family member moving in, 
etc.) 
Separation from spouse or 
boyfriend/girlfriend (due 
to conflict) 
Move to a new house or apart
ment within the same city or 
town 
Move to a new city or town 
Major change in church ac
tivities (increased or de
creased attendance) 
Major change in number of 
arguments with spouse or 
boyfriend/girlfriend (a lot 
more or a lot less) 
Major change in playing 
hours or conditions 
Major increase in responsi
bilities on team:leader, 
seniority, etc. 
Major change in usual type 
and/or amount of recreation 
Change to a new position 
Borrowing less than $10,000 
(buying car, TV, getting 
school loan, etc.) 
Being dropped to a lesser 
playing status :1st to 2nd, 
2nd to 3rd, 3rd to 4th 
string 
Parent, boyfriend/girlfriend, 
or spouse losing job 
Female: having an abortion; 
Male: wife/girlfriend having 
an abortion 
Being moved to a higher play
ing status: 4th to 3rd, 3rd 
to 2nd, 2nd to 1st string 
Major personal illness or 
injury 
Major change in social act
ivities, e.g., parties, 
movies, visiting, etc. 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 
2 

2 

2 

3 
3 

3 

3 

4 

4 

4 

4 

4 
4 

4 

4 

4 
4 

4 

4 

4 

4 
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40 Serious emotional problem 
of a family member 12 12 3 4 

41 Serious emotional problem 
of a close friend 12 12 3 4 

42 Major change in living con
ditions of family (building 
new home, remodeling, deter
ioration of home, neighbor
hood, etc.) 12 12 3 4 

43 Playing and/or practice time 
lost due to injury or ill
ness 12 12 3 4 

44 Parents divorced or sep
arated 12 12 3 4 

45 Serious injury or physical 
illness of a close friend 12 12 3 4 

46 Difficulties with trainer 
or team physician 12 12 3 4 

47 Brother or sister leaving 
home (due to marriage, 
college, etc.) 12 12 3 4 

48 Discrimination from coaches 
or team 12 12 3 4 

49 Temporary separation from 
spouse or boyfriend/girl
friend (due to work, school, 
etc.) 12 12 3 4 

50 Major decrease in responsi
bility on team: leader, 
seniority, etc. 12 12 3 4 

51 Engagement 12 12 3 4 
52 Breaking up with spouse or 

boyfriend/girlfriend 12 12 3 4 
53 Leaving home for the first 

time 12 12 3 4 
54 Reconciliation with boy

friend/girlfriend or spouse 12 12 3 4 
55 Beginning of a new schooling 

experience at a higher aca
demic level (college, gradu
ate school, professional 
school, etc.) 12 12 3 4 

56 Changing to a new school or 
team 12 12 3 4 

57 Academic probation 12 12 3 4 
58 Failing an important exam 12 12 3 4 
59 Difficulties with eligibil

ity (scholastic, transfer 
credits, etc.) 12 12 3 4 

60 Changing a major 12 12 3 4 
61 Failing a course 12 12 3 4 
62 Dropping a course 12 12 3 4 
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63 

64 

65 

6 6  

67 

6 8  
69 

70 

Joining a fraternity or 
sorority 1 
Financial problems concerning 
school (in danger of not hav-
inf sufficient money to 
continue) 
Discrimination in community, 
at home, or away 
Major errors in practice or 
in games 
Difficulties in demonstrating 
athletic ability 
Conflict with teammate 
Reprimanded severely by coach 
during practice or game 
Outstanding performance ac
knowledged by coach, TV, or 
newspaper 

2 

2 

2 

2 
2 

3 

3 

3 

3 
3 

4 

4 

4 

4 
4 
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APPENDIX C 

COPING RESOURCES 

The following are some factors which have been found 
to enhance your ability to deal with stress. A common as
pect of each item is "Be good to yourself." Circle yes or 
no beside each item. 

yes no I eat one hot, balanced meal per day. 

yes no I get 7-8 hours sleep at least 4 days per week. 

yes no I give and receive affection regularly. 

yes no I have at least one relative within 50 miles whom 

I can rely on. 

yes no I exercise to the point of exertion about twice 

per week. 

yes no I smoke less than 1 pack of cigarettes per day. 

yes no I do not drink alcohol to excess. 

yes no I am the appropriate weight for my height. 

yes no I have an income adequate to meet basic expenses. 

yes no I regularly attend church. 

yes no I regularly attend club or social activities. 

yes no I have a network of friends with whom I am ac-

quainted. 

yes no I have one or more friends to confide in about 

personal matters. 

yes no I am in good health (including eyesight, hearing, 

teeth). 

yes no I am able to speak openly about my feelings when 

angry or worried. 
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yes no I have regular conversations with the people I 

live with about domestic issues, e.g., chores, 

money, daily living issues. 

yes no I do something for fun at least once per week, 

yes no I am able to organize my time effectively, 

yes no I drink less than 3 cups of coffee (or tea or 

cola drinks) per day. 

yes no I take adequate quiet time for myself each day. 
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APPENDIX D 

When an athlete's practices and/or races are affect

ed by injury or illness, please place a checkmark in the 

appropriate column, as shown on the attached athlete's par

ticipation status form. Then indicate the type of illness 

or injury, and the modifications that were made in his/her 

training and/or competition in the applicable boxes on the 

right side of the page. If the athlete had no physical 

problems during the week, leave the form blank. 

If there are any questions, please call me at 296-

3480, or leave a message for me with Dr Jean Williams at 

621-6989. 

Thank you for your cooperation. When the study is 

completed, we will send you a copy of the results. 
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ATHLETE'S PARTICIPATION STATUS 
Week of 

^Jame Mon Tue Wed Thu Fri Sat Sun 
Type of injury 

^Jame Mon Tue Wed Thu Fri Sat Sun 
Practice Mod. 

J 
j-

i 

--

i 

j 
i 

i ! 

i 
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