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This study examined the effects of self-monitoring 

behavior and health locus of control on improvement in a 

work hardening program. The subjects included 22 male and 

18 female outpatients in a hospital-based rehabilitation 

program. 

Subjects were classified as having an internal or 

external health locus of control, and were randomly assigned 

to either a self-monitoring or a non-self-monitoring group. 

Improvement was assessed via objective performance data and 

self-ratings of perceived improvement. 

The results indicated that individuals identified as 

having an internal health locus of control did not show 

greater gains in physical functioning or perceived 

improvement relative to externally oriented individuals. 

Additionally, those subjects participating in self-

monitoring activities were no different from non-self-

monitoring subjects in terms of improvement in exercise 

activities or perceived improvement. The results also 

indicated no interaction between health locus of control and 

the presence or absence of self-monitoring. 



It was suggested that other factors such as workman's 

compensation, pain patient characteristics, low self-

concept, and severe stress may have proved more powerful 

influences on patient improvement than internal health locus 

of control or self-monitoring. 

It was also suggested that rehabilitation programs 

might benefit from creating structured environments in which 

patients receive frequent staff feedback and reinforcement 

for improvement. Monitoring small, discrete, easily 

attainable goals might prove more effective than monitoring 

mood, pain, etc. In addition, teaching specific internal 

health locus of control behaviors to patients may help them 

improve their self-concepts and progress. 

Further research is needed to explore the roles that 

P&in patient personality characteristics, self—concept, and 

stress play in the progress of patients in a work hardening 

program. 
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THE EFFECTS OF SELF-MONITORING AND HEALTH LOCUS OF CONTROL 

ON IMPROVEMENT IN A WORK HARDENING PROGRAM 

Pain has been defined as an unpleasant emotional and 

sensory experience associated with either actual or 

potential tissue damage (International Association for the 

Study of Pain, 1979). More recently, pain has been 

conceptualized as the total experience of some noxious 

stimulus which is influenced by the current context of the 

pain, previous experiences, learning history, and cognitive 

processes (Feuerstein, Papciak, & Hoon, 1985). 

Pain programs and work hardening programs have been 

developed to treat and rehabilitate individuals with acute 

or chronic pain conditions (Matheson, 1982). In order to 

understand the utility of these programs, it is necessary to 

understand the epidemiology of pain, particularly in respect 

to low back pain (Gatchel, Mayer, Capra, & Barnett, 1986). 

Low back pain is most disconcerting because the problem 

frequently incapacitates individuals during the most 

productive years of their lives (Kelsey & White, 1980) . A 

figure often referred to is that 60 to 80% of the general 

population will experience low back pain of some kind at 

some time in their lives (Biering-Sorenson, 1982; Frymoyer, 

Pope, Clements, Wilder, MacPherson, & Ashikaga, 1983/ Kelsey 

& White, 1980; Nachemson, 1975). Magora (1970) estimated 



that 12.9% of bank clerks, post office clerks, bus drivers, 

policemen, nurses, farmers, and both light and heavy 

industrial workers experience back pain for at least three 

days per year. Bonica (1980) estimates that 7.1% of the 

U.S. population suffers from chronic low back pain. Other 

estimates of the proportion of the population currently 

suffering from chronic low back pain are variable, ranging 

from 4% to 18% in the general population (Nagi, Riley, & 

Newby, 1973) to 30% in industrial communities (Anderson, 

1962, 1963; Anderson, Duthie, & Moody, 1962; Roland, 1983). 

Chronic low back pain patients constitute a large 

portion of the physically limited or impaired population. 

In the U.S., among all chronic conditions, impairment of the 

back and spine is the most frequent cause of activity 

limitation in persons under 45 years of age and ranks fourth 

(Kelsey & White, 1980) after heart disease, arthritis, and 

rheumatism in persons aged 45 to 64. Of currently employed 

persons in the labor force with limitation of activity due 

to chronic conditions, impairment of the back and spine was 

the leading cause of impairment (Anderson, 1981; Roland, 

1983). 

Absence from work statistics also suggest a high 

prevalence of back pain. in U.S. industry, Rowe (1969) 

found that four hours/person/year were lost because of 

chronic low back pain. Anderson (1976) reported a loss of 

10 million days per year due to back pain in the U.S. 



Frymoyer et al. (1983) estimated that low back pain accounts 

for $11 billion in lost wages per year. Among manual 

workers, back pain may account for 63% of sickness absence 

(Anderson, 1976) or between 10 to 30% of all medical claims 

(Chaffin & Park, 1973). The significance of chronic low 

back pain is shown in a typical industry in Washington 

(McGill, 1968), where employees who were absent from work 

for more than six months had only a 50% chance of ever 

achieving productive employment again. Absenteeism for 

longer than one year reduced the probability to 25%, and the 

chances of an employee returning to productive employment 

were negligible after two years of absence. 

Wood (1976) reported that one out o£ five back pain 

patients will be severely disabled, two will be able to work 

but will have to change jobs, and two will remain in their 

original jobs but will be limited in the type and amount of 

work they do. The range of back pain episode is from 9 to 

32 days (Benn s Wood, 1975; Statistics Canada Health 

Division, 1978; Wood s McLeish, 1974). Eleven percent of 

the industrial population has pain with a duration of less 

than six months, while 5% experience pain greater than six 

months and are classified as chronic low back pain patients 

(Brown, 1977). 

Nagi, Riley, and Newby (1973) found that the frequency 

of back pain reports increases with age. Biering-Sorenson 

(1982) suggested that the prevalence rate may increase by 



more for both men and women between the ages of 30 

and 60. N a g i et al. <1973, reported that higher frequencies 

of back pain were associated with less formal education and 

separated, divorced or widowed persons. Roland (1983, and 

Cypress ,1983, found the incidence higher among men. 

Frymoyer et al. (1983) reported a relationship between 

severe back pain and cessation of sports after adolescence 

and cigarette smoking, and Cypress (1983, reported that the 

back patient is frequently obese. Blue collar workers 

(Vital Health Statistics, 1976), nurses (Magora, 1970), and 

workers in heavy industry (Brown, 1977; Magora s Taustein, 

1969) tend to have a higher incidence of back pain 

(Partridge, Anderson, McCarthy, & Duthie, 1963). 

Psychological and behavioral factors that may be causal 

in chronic low back pain have been investigated. A pattern 

emerged across studies using the Minnesota Multiphasic 

Personality Inventory to assess chronic low back pain 

patients. This configuration referred to as a "conversion V" 

consists of elevations on the Hypochondriasis and Hysteria 

subscales, with a slight elevation on the Depression 

subscale (Beals 5 Hickman, 1972; Gentry, Shows, s Thomas, 

1974; Sternbach, 1973; Turner s McCreary, 1978). The basic 

premise is that these patients are characterized by an 

extreme need to interpret their problems in living in a way 

that is both rational and socially acceptable. Many of them 

develop somatic displacements which permit a localization of 



the difficulty outside of the personality. They convert 

psychological stress and difficulties into physical 

complaints which may or may not be valid. The real or 

imagined constraints are used to avoid facing emotional 

difficulties. These patients are seen as feeling a lack of 

control over events in their lives and experiencing strong 

dependency needs. Pain allows a socially acceptable means 

of satisfying these needs via seeking support from health 

care providers and family (Feuerstein, Papciak, & Hoon, 

1987) . 

Additional studies have suggested certain traits 

associated with chronic low back pain patients. Leavitt and 

Garron (1982) found that low back pain patients without 

organic disease were significantly more tense, unaware of 

their feelings, and preoccupied with somatic complaints as 

compared to those with organic findings. Gentry et al. 

(1974) found that chronic low back pain patients tend to 

avoid negative affect toward family members and emphasize 

pain and suffering, A study by Armentrout (1979) found that 

chronic head and back pain patients, relative to medical 

controls, scored lower on a measure of self-concept. 

Diagnostic categorizations from psychometric 

instruments often have little meaning in understanding 

psychological mechanisms potentiating or exacerbating the 

pain disorder. Mischel (1968) and others have questioned 

whether personality traits are indeed predictive of specific 



behaviors in a given situation. Michel (1968) states that 

it is difficult to determine if certain psychological 

characteristics such as belief systems or traits predispose 

patients to back problems or accidents related to chronic 

pain injuries, or whether the pain experience leads to the 

development of certain traits and belief systems. One 

aspect of belief systems which needs further exploration in 

relation to pain patients is the influence of health locus 

of control on pain treatment and recovery (Achterberg & 

Lawlis, 1980). 

Health Locus of Control 

The health locus of control concept originated from 

Rotter's (1966) locus of control construct. Rotter's 

construct of internal and external (IE) control of 

reinforcement has been employed in studies for many years. 

The concept is derived from social learning theory wherein 

control of reinforcement, referred to as "locus of control" 

involves both individual differences and situational 

parameters. According to this theory, differences exist 

among individuals with regard to whether they believe that 

reinforcers are produced either as a result of one's own 

behavior or by some uncontrolled external source. The 

degree to which individuals believe that contingencies are 

controlled by themselves and/or by chance, fate, or powerful 

others has been found to be a determinant of numerous 



behaviors, including health related behaviors (Strickland, 

1978). 

Rotter's theory suggests a formula which might be used 

to predict behavior; that is, the likelihood of a behavior 

in a given situation is a function of (a) the individual's 

belief that a particular reinforcer will be derived from the 

behavior (reinforcement), (b) the individual's preference 

for that reinforcer over other reinforcers (reinforcement 

value), and (c) those aspects of the situation to which an 

individual is attending and the subjective evaluation of 

them (psychological situation) (Achterberg s Lawlis, 1980). 

The health locus of control theory goes beyond the 

assumption that health behaviors are solely determined by 

locus of control; it adds attentional factors, and the 

importance an individual sets upon being healthy. 

Evidence from studies by Levenson (1972, 1973) 

indicated the utility of assessing separate dimensions of 

generalized locus of control beliefs, instead of a 

unidimensional approach. Research suggests that the locus 

of control construct is probably more complex than Rotter's 

internal/external dimension would imply, that it is not a 

dichotomous scale, and cannot be classified simply along an 

internal/external continuum (Lefcourt, 1973; Levenson, 1972, 

1973; Reid S Ware, 1974; Kendall, Finch, Little, Chirico, t' 

Ollendick, 1978). The external concept appears to have two 

separate factors. Levenson (197? iQ7"3\ j 
en&un ixy/z, 1373) found a meaningful 
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distinction between externals whose behavior is based on a 

belief in chance from externals whose behavior derives from 

the perceived influence of "powerful others." similar 

distinctions in the external control of reinforcement were 

noted by Reid and Ware (1974) who referred to the two 

externalities as Fatalism and Social Systems Control. 

Achterberg and Lawlis <1980) hypothesized that the 

distinctions between the single internal factor and dual 

external factors may be related to issues of control 

combined with prediction of events (internal dimension), or 

prediction of events only (powerful others dimension), or 

when neither prediction or control is perceived as possible 

(chance or fate dimension). For example, in the chance or 

fate dimension, randomness, rather than causation or 

correlation, is indicated. 

The illusion of control, whether it is demonstrated as 

such or not, may be vital for healthy responses. it may be 

fostered by what Lerner (1975) referred to as a "just world-

theory, where it is believed that people deserve what they 

get and vice versa. Belief in an unjust world would 

threaten the foundations of control. The attribution of 

control, particularly in regard to health related issues, 

may be a rationalization in order to maintain the belief 

that justice prevails, it may also be an attempt to find 

meaning in a situation which makes little sense. 



An issue of relevance in regard to control was 

addressed by Lerner (1975) and Walster (1967), „ho 

maintained that as the magnitude of an accident or trauma 

creases, the more likely that blame or responsibility will 

be assigned to someone or something. This presumably 

protects individuals from the feelings of victimization. 

Control and Disease 

There is a growing body of literature on specific 

health behaviors related to control factors (Strickland, 

1978). The findings indicate a wealth of information and 

applicability emanating from the theoretical premise of 

health behaviors as being related to the beliefs regarding 

attribution of control. For example, the likelihood of 

death and recapitalization in coronary patients has been 

related to the congruence of their behavior with their locus 

of control expectancy. Patients whose behavior was 

incongruent with their beliefs about the internal or 

external generation of reinforcers were more likely to 

suffer further myocardial infarctions (Cromwell, 

Butterfield, Brayfield, 5 Curry, 1977). In this study, 

undesirable physical characteristics (temperature, 

sedimentation rate, etc.) were related to external as 

opposed to internal factors. 

Achterberg and Lawlis (1980) found that the process of 

disease in cancer patients was related to issues of control 

from several perspectives. For instance, it was found 
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(Achterberg, Mathews, s Simonton, 1976) that the cancer 

patients who outlived their predicted life expectancy by a 

year had significantly higher Powerful Other scores on 

Levenson's (1973) multi-dimensional locus of control 

instrument, as well as higher "Control" scores on the 

experimental MMPI scale. Control factors based on both 

Levenson's scales and MMPI scaies were related to blood 

chemistries in a factor analytical study of both blood and 

psychological analyses of cancer patients (Achterberg, 

Lawlis, Simonton, s Simonton, 1977). Control was also 

related to dimensions determined by a canonical correlation 

interrelating blood chemistries and psychological 

characteristics (Achterberg s Lawlis,1978). In this study, 

all three control factors (Internal, Powerful Other, and 

Chance) were significantly negatively correlated with a 

dimension which was descriptive of patients who were very 

near death or who evidenced uncontrollable tumor growth. 

Reactions f<-> pjpea.se or Trppirrn 

^ Differences have been observed in control factors among 

various disability groups, related to behaviors manifest 

within those groups, and between individuals with physical 

disablity and normal controls. More severe illnesses seem 

to promote externality. Winefield (1982) reported that 

acutely ill men expressed greater confidence than healthy 

controls that powerful others, such as physicians, could 

control their health. Similarly, Snow and Thurber (1983) 
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found a chance or fate dimension to be primary in the belief 

systems of a group of female cancer patients. Children with 

cerebral palsy (Eggland, 1973), blind children (Land s 

Vineberg, 1965), and adult males suffering from 

muscular/skeletal impairment (Wendland, 1973) were all found 

to be more external than non-handicapped controls. Within a 

group of hemophiliacs, a marginally severe group was found 

to be significantly more external than a group with mild 

disease or with severe disease (Bruhn, Hampton s Chandler, 

1971). Additionally, Goldstein (1976) found that 

hemodialysis patients exhibited significantly higher 

externality scores than did normal controls. 

The duration of the illness may also play a part in 

external orientation and control. Wendland (1973) reported 

that individuals who had been disabled less than one and a 

half years were significantly more external than those who 

had been disabled three years or longer. Wendland suggested 

that disabled individuals tend to expect more influence from 

external forces during the initial period following the 

onset of a disability. 

It would appear that individuals with physical 

disability are more likely to believe in external factors of 

control, and that within disability groups, a better 

response to treatment might be expected from those with 

internal orientations. The relationship, however, is not 

that clear. In the Bruhn et. al (1971) study, the 
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hemophiliac group was found to be more internal than normal 

controls. In a study of cancer patients (Achterberg, 

Mathews, S Simonton, 1976), the patients as a group scored 

higher than normative mean scores on the internal factor. 

Locus of control or attribution factors, nevertheless, 

continue to be related to responses to disease or treatment. 

Achterberg and Lawlis (1980) hypothesized that the 

relationship between the internal dimension and response to 

disease or treatment is curvilinear, with very high or very 

low scores signaling a negative response. High internal 

scores may also be indicative of responding in a socially 

desirable manner (Cone, 1971) . 

Prevpn-t-j 

Research tends to lend credence to the assumption that 

internally oriented individuals are more likely to assume 

responsibility for their health and practice preventive 

health measures. Abella and Heslin (1984) found that 

individuals who both valued health and had an internal locus 

of control were more likely to engage in preventive health 

behaviors. Conversely, those with an external orientation 

exhibited lower levels of preventive health behavior. 

Research indicates that internals were more likely than 

externals to have been inoculated against influenza (Dabbs s 

Kirscht, 1971), were more likely to have completed, with 

success, a program designed for weight loss (Balch s Ross, 
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1975), and to practice birth control (MacDonald, 1970). In 

a study by Williams (1972), internals reported significantly 

more preventive dental checkups than externals. In a study 

of hemodialysis patients, Weaver (1972) reported that 

internals were significantly more likely than matched 

externals to comply with diet restrictions and to keep 

scheduled appointments. 

come research, however, disagrees with the assumption 

that internals engage in more preventive health behaviors. 

For instance, Wallston and Wallston (1981) found no 

relationship between health locus of control beliefs and 

measures of self-reported dental care and hygiene behaviors. 

Other studies have found that internal patients do not 

follow medical advice any better than external patients 

(Winefield, 1982; Marston, 1969) 

Information Gai-her-ina ^ 

Various studies of health locus of control (Ayer, 1979; 

Seeman s Evans, 1962; Taner s Manuck, 1979; Wallston, 

Maides, s wallston, 1976) have reported greater information-

seeking and effective utilization of health information by 

internals. Auerbach, Kendall, Cuttler, and Levitt (1976) 

found that internal and external dental patients responded 

differentially to specific and general presurgery 

information. Internals responded favorably to specific 

information, whereas externals preferred general information 

on surgical procedures. 



14 

A significant interaction between internality and 

health value (the value placed on physical wellness) has 

also been found to be related to information-seeking 

(Carlson, Bridges, & Williams, 1982). High health value 

internals have been found to choose more health-related 

pamphlets than other subjects (Wallston et al., 1976). 

However, DeVito, Bogdanowicz, and Reznikoff (1982) reported 

that although internals with high health value expressed an 

intent to obtain a greater number of health pamphlets than 

other groups, actual health-seeking behavior did not occur. 

More research is needed pertaining to the role health 

locus of control plays in pain conditions, and how pain 

patients respond to information provided to them about 

treatment and recovery (Achterberg & Lawlis, 1980). It is 

the job of work hardening programs to provide an opportunity 

for patients to rehabilitate and acquire information about 

their injury through physical, occupational, and 

psychological therapy (Mayer et al., 1985). 

Work Hardening Programs 

According to Matheson (1984), work hardening is a 

highly structured productivity-oriented treatment program 

that uses work simulation tasks to: decrease secondary 

impairment effects; decrease functional limitations; 

decrease disability; improve vocational feasibility; improve 

employability; and decrease vocational handicaps. The 

present form of work hardening programs was developed at 
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Rancho Los Amigos Hospital in Downey, California in the late 

1970 A survey of programs in March, 1984, indicated that 

work hardening services were being offered in 2 9 locations 

in the United States with approximately an equal nuirtoer of 

programs in preparation (Matheson, 1984). Almost half of 

these programs were located in California. All of the 

programs served injured workers as their primary patient 

population. 

Work hardening programs utilize work capacity 

evaluation devices as the primary treatment tools. This is 

a new class of evaluation equipment that allows the work 

hardening staff to present tasks to the patient which 

simulate job tasks and which can be graded in terms of the 

level of difficulty or the length of time in which the 

client is involved in the job task. Matheson (1982), and 

Matheson and Ogden (1983) describe several work capacity 

evaluation devices that are used in work hardening. 

Matheson (1984) reported that the clients who benefit 

most from work hardening programs are those who are 

seriously deconditioned subsequent to an impairment brought 

about by an injury or disease process. Additionally, people 

who have major discrepancies between their symptoms and 

objective findings substantially benefit from work 

hardening, while work hardening results in several 

important consequences, increased employability is most 

frequently indicated by patients as its most important 
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effect (Matheson, 1984,. Work hardening improves 

employability in f o u r s p e c i f i c w a y s ; t h # i m p r o v e m e n t o f 

specific work tolerances through conditioning; clarification 

of work tolerances in general; symptom control through the 

use of work pacing, body posture, body mechanics, and the 

substitution of productivity for symptomatology as a method 

Of self-assessment; and tool or job modification. Work 

hardening continues until the patient has either reached his 

work tolerance goals or a work tolerance plateau, or until 

the patient has conclusively demonstrated that he or she is 

nonfeasible for employment (Matheson, 1984) 

^ Work hardening programs are usually multimodal, using a 

variety of treatment approaches, as well as a 

multidisciplinary treatment staff. A work hardening staff 

may include a physician, occupational therapist, physical 

therapist, and a psychologist. The work hardening 

psychologist uses a variety of techniques to help improve 

patient functioning (Mayer et al., 1985). Among these 

techniques are various forms of self-monitoring (Linton, 

1982). 

Self-Monitoring 

Self-monitoring may be defined as observing, recording, 

and evaluating one's own behavior (Beck, 1985). Self-

onitormg involves three steps: discriminating when overt 

or covert responses occur, the systematic recording of the 

response, and the examination or evaluation of one's self-
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observation data (BeC, 1 9 8 5 ). S e l f _ m o n l t o r i n g s e r v e s ^ 

primary functions in behavioral assessment and treatment. 

First, self-monitoring is often employed as a pre-treatment 

technique to identify antecedents and consequences of 

specific target behaviors. Second, self-monitoring of 

target behaviors is used to assess the effectiveness of 

treatment. Third, self-monitoring can be used as a means to 

facilitate behavior change (Beck, 1985). 

Many advantages have been associated with the use of 

self-monitoring procedures. They have been found to be 

practical and inexpensive (Bolstad s Johnson,1972); 

effective in increasing appropriate responding (Broden, Hall 

s Mitts, 1971; Herbert s Baer, 1972); effective in 

decreasing inappropriate responding (Herbert s Baer, 1972)• 

and useful in facilitating durable, g e n e r a l i s e changes in 

behavior (Bolstad & Johnson, 1972; Herbert s Baer, 1972). 

Self-monitoring has been used in research on the treatment 

Of a variety of disorders (Bolstad s Johnson, 1972; Fixsen, 

Phillips, t wolf, 1972; Foxx s Brown,1979; Herbert S Baer/ 

1972; Kazdin, 1974; McFall, 1977; Nelson, 1977; Rooney, 

Polloway, & Hallahan, 1985). 

The subjective experience of pain is a covert 

Phenomenon which can be assessed only by some type of self-

observation procedure. m many forms of chronic pain, 

subjective pain experiences coexist with overt pain 

behaviors such as guarding, bracing, rubbing, grimacing, 
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reclining, and medication intake (Fordyce, 1976; Keefe s 

Block, 1982). Whether or not pain experiences are 

accompanied by overt pain behavior may depend on several 

factors such as the intensity of the pain experience and the 

contingencies for pain behavior (Fordyce, 1976; Wooley, 

Blackwell, t winget, 1978) . Pain levels appear to be ' 

influenced by several factors such as the time of day the 

pain is rated (Folkard, Glynn, 5 Lloyd, 1976) and the 

frequency of pain rating and the type of rating scale used 

(Scott & Huskisson, 1976; Thompson s Collins, 1979). 

Several studies to date have found self-monitoring and self-

report measurements to be effective and useful in the 

treatment of pain conditions (Fairbanks, Davies, Couper, S 

0 Brien, 1980; Millon, Green, s Meagher, 1979; Mooney, 

1984). 

More research is needed to understand both patient 

factors (such as health locus of control) involved in pain 

treatment outcomes (Achterberg S Lawlis, 1980), and the 

effectiveness of behavioral treatments such as self-

monitoring in determining recovery (Linton, 1982). It is 

also important to investigate how these factors interact to 

enhance or detract from one another in order to develop the 

most effective pain treatment program (Matheson, 1984). 

Rationale 

The purpose of this study was to investigate the 

effects of health locus of control and self-monitoring in a 
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work hardening program. Outcome was assessed in terms of 

objective (exercise activity) measures of physical 

improvement and self-report measures of perceived 

improvement in the arpa<? nf i 
e a s o f m o o d' general physical health, 

pain at the injury site, and exercise activity. 

It was the contention of this author that individuals 

Who possessed an internal health locus of control and who 

participated in self-monitoring behaviors would show the 

greatest gains in terms of physical functioning and 

perceived improvement. The following hypotheses, in 

particular, were examined: 

1. Those individuals identified as having an internal 

health locus of control would show greater gains in 

physical functioning and perceived improvement 

relative to individuals having an external health 

locus of control. 

2. Those individuals who participated in self-monitoring 

activities would show greater gains in physical 

functioning and perceived improvement relative to 

individuals performing no self-monitoring. 

3. There would be an interaction between health locus of 

control and the presence or absence of self-

monitoring. 

a. Those individuals with an external health locus 

of control performing self-monitoring would show 

relatively greater gains over individuals with an 
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external health locus of control who did not 

perform self-monitoring. 

b. Those individuals with an internal health locus 

of control who performed self-monitoring would 

show relatively greater gains over individuals 

with an internal health locus of control who did 

not perform self-monitoring. 

C. Those individuals with an internal health locus 

of control who performed self-monitoring would 

show the greatest overall gains. 

Method 

Subjects 

The subjects for this study included 22 male and 18 

female patients from Arlington Memorial Hospital's Work 

Hardening Program (Arlington, Texas). Patients were 

referred to this program by their physicians for the 

treatment of work-reiated injuries. Subjects in this study 

were primarily low back pain patients. These patients 

tended to be heterogenous in terms of demographics, but were 

predominantly in blue-collar occupations, with an average 

age of 34. Additional demographic statistics are provided 

in Appendix A. 

Subjects agreed to attend the program 5 days a week, 

from 1:00 PM to 4:30 PM. Subjects participated in the 

program for a maximum of three months. 
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Materials 

Health fti-fri hit-ion 

All subjects were asked to complete the Health 

Attribution Test (H A t ^ u. 
(H.A.T.) (Achterberg & Lawlis, 1980) upon 

entry into the program and upon discharge. The H.A.T. is a 

22 item health locus of control questionnaire and was used 

to classify subjects along three dimensions: internal, 

powerful others, and chance. Research indicates that the 

H.A.T. has high test/retest reliability (mean £ - 0.81) and 

high internal consistency (mean £ - 0.84). studies of 

concurrent validity have yielded average correlations of 

0.34, and studies of predictive validity have yielded 

average correlations of 0.26 for the H.A.T. (Achterberg S 

Lawlis, 1980; Flynn, 1979) 

aort Hardening jvai», n f 

Subjects assigned to the self-monitoring group were 

asked to complete the Work Hardening Scales of Improvement 

•) on a daily basis. Subjective evaluations of 

Improvement in health were obtained on the W.H.S.I. via four 

seven-point bipolar rating scales. These scales pertained 

to improvement of mood, general physical health, injury-

related pain, and exercise activities. The W.H.S.I. is 

shown in Appendix B. 

The W.H.S.I. was incorporated into a structured exit 

interview. Both self-monitoring and control subjects 

P ticipated m an exit interview upon discharge from the 
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Work Hardening Program. The four W.H.S.I. rating scales 

were presented verbally to subjects, who were asked to 

respond by giving a verbal rating on each of the rating 

dimensions. 

Physical Activity Chari--jncf For^ 

All subjects were required to record their physical 

activity on the Physica! Activity Charting form (P.A.C.F.). 

The P.A.C.F. is an objective measure of physical progress on 

the following equipment: treadmill, quadricep/hamstring 

strengthener, abductor/adductor strengthener, Upper Body 

Ergometer (u.b.e.), b i c y c l e , W e s t „ c o n d i t l o n e r / 

Sled, and Airdyne bicycle. Subjects were asked to record on 

the P.A.C.F. such information as level of resistance, amount 

of weight used, number of repetitions completed, and time 

Spent engaging in an activity. Decisions to increase or 

decrease activity on the before-mentioned equipment was made 

jointly by the subject, physical therapist, and occupational 

therapist. The P.A.C.F. is included in Appendix c. 

Experimental Design 

The experiment was conducted as a 2 X 2 completely 

randomized factorial design. One of the two-level between-

subjects factors represented a classification of subjects as 

having either an internal or external health locus of 

control. The dlchotomous classification of subjects into 

the health locus of control categories was based on H.A.T. 

scores. The second two-level between-subjects factor 
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represented the presence or absence of self-monitoring. 

That is, subjects either monitored or did not monitor their 

own work hardening progress. There was thus two interna! 

health locus of control groups and two external health locus 

of control groups. One group from each health locus of 

control dimension served as a self-monitoring treatment 

group, and one group from each health locus of control 

dimension served as a no-treatment control group. 

Dependent measures of the effects of health locus of 

control and self-monitoring in determining the outcome of 

work hardening included four subjective measures and nine 

task performance measures. The subjective measures 

consisted of the discharge interview ratings on the W.H.S.I. 

bipolar scales of change in mood, general physical health, 

injury-related pain, and exercise activities. The nine task 

performance measures included normalized change scores based 

on charted work hardening activities. These included 

measures of performance for the treadmill, 

quadricep/hamstring strengthened abductor/adductor 

strengthener, U.B.E., bicycle, West I! conditioner, crates, 

sled, and Airdyne bicycle. 

Procedure 

Upon entry into the program, each subject was evaluated 

by both a physical and an occupational therapist. The 

therapists introduced the subject to exercise equipment and 

determined a beginning activity level for the subject on 
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each piece of equipment. The therapist, then instructed the 

subject on record-keeping procedures for the Physical 

Activity Charting Form (P.A.C.F.). Subjects were required 

to record activity information on the P.A.C.F. after each 

exercise was completed. 

Next, each subject was interviewed by the experimenter, 

information such as age, occupation, and education was 

gathered. Each subject was asked to complete the Health 

Attribution Test (H.A.T.). Instructions similar to those 

suggested by Achterberg and Lawlis (1980) were given. After 

the subject had completed the H.A.T., the experimenter 

scored it and classified the subject as either internal or 

external. The subject was then randomly assigned to a self-

monitoring group or a control group. 

Subject assignment thus resulted in two internally 

oriented groups and two externally oriented groups. One 

group from each orientation served as a self-monitoring 

group, and one group from each orientation served as a 

control group, with 10 subjects assigned to each group. 

Subjects assigned to a self-monitoring group were asked 

to rate changes in their mood, general physical health, 

injury-related pain, and exercise activities on the Work 

Hardening Scales of Improvement (W.H.S.I.,. subjects were 

informed on how to record this information and were 

instructed to complete the W.H.S.I. at the end of each day 

in the program. Physical and occupational therapists in the 
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Wort Hardening Program were not informed as to which 

subjects were self-monitoring and which were control 

subjects This was to control for any creation of demand 

characteristics by the therapists. 

For the duration of the program, all subjects 

progressed at their own rate within the guidelines specified 

by the occupational and physical therapists. Decisions to 

increase or decrease physical activity levels were made 

jointly by the occupational and physical therapists and the 

subject. 

Subjects were discharged from the program by their 

Physician, with input from both the subject and the Work 

Hardening Program staff. Discharge decisions were made on 

the basis of injury site improvement and work readiness in 

most cases. 

The experimenter conducted a structured exit interview 

with each subject upon discharge. The Work Hardening Scales 

of Improvement (W.H.S.I., were incorporated into the exit 

interview. The four W.H.S.I. rating scales were presented 

verbally to the subject, who was asked to respond by giving 

a verbal rating on each of the rating dimensions. A verbal 

format was used for administering the discharge W.H.S.I. to 

provide a common form of rating scale administration for all 

subjects and to prevent self-monitors from responding in a 

routine manner. Each subject was asked to retake the Health 

Attribution Test as well. The exit interview also included 
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questions pertaining to the Work Hardening Program 

facilities, staff, and activities. 

For purposes of assessing the validity of the W.H.S.I., 

additional measures were obtained upon subject discharge 

from the program, m particular, the psychological staff 

subject in terms of change in mood. Changes in 

general physical health, exercise activities, and pain 

behavior were rated by physical and occupational staff. 

Results 

Subjects- ratings of change in mood, general physical 

health, injury-related pain, and exercise activities were 

obtained on the bipolar W.H.S.I, rating scales in the 

discharge interviews. These ratings were correlated with 

the corresponding ratings given by the psychological, 

physical, and occupational staff. Kendall's tau 

correlations for each rating scale are shown in Table 1. 

Overall, the observed correlations provided evidence in 

support of the validity of the W.H.S.I rating scales as 

measures of self-rated health. 

Tables 2 and 3 show Kendall's tau correlations between 

staff and subject W.H.S.I. ratings broken down, 

respectively, by self-monitoring and health locus of 

control. Tables 4 and 5 show the correlations for each of 

the four experimental groups. Descriptive statistics on 

W.H.S.I. ratings are shown in Appendix D. 
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Table 1 

and Staff RaMng<, 

Rating Dimension 

Mood 

General Physical Health 

Pain at Your Injury Site 

Progress on Exercise Equipment 

Lau 

0.59 

0.48 

0.57 

0.45 

0.0001 

0.0002 

0.0001 

0.0004 

Table 2 

Dimension 

Mood 

Physical 

Pain 

Exercise 

Self—Monitors 

££11 

0.37 

0.53 

0.58 

0.56 

0.0265 

0.0022 

0.0008 

0.0018 

Controls 

0.74 

0.35 

0. 63 

0.36 

0.0001 

0.0427 

0.0005 

0.0350 
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Table 3 

Dimension 

Mood 

Physical 

Pain 

Exercise 

Internal; 

tan 

Externals 

0.58 0.0013 0.39 0.0226 

0.71 0.0001 0.52 0.0031 

0.52 0.0036 0.36 0.0318 

0.55 0.0022 0. 65 0.0003 

Table 4 

Kenan's T^I rorr^Hon* c ; „ h W M e 
Rat i nns 

£gj.f Monitoring Conrii t--j 

Dimension 

Mood 

Physical 

Pain 

Exercise 

Self-Monitors 

Internals 

tan 

External; 

0.27 0.2030 0.63 0.0119 
0.72 0.0033 0.45 0.0443 
0.68 0.0063 0.75 0.0036 
0.54 0.0315 0. 60 0.0214 
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Control ronrtii-^n 

29 

Dimension 

Mood 

Physical 

Pain 

Exercise 

Controls 

Internals 

tan 

Externals 

0.88 0.0007 0.71 0.0100 

0.44 0.0787 0.26 0.2724 

0.77 0.0032 0.46 0.0547 

0.49 0.0228 0.21 0.2392 

Data for each of the four W.H.S.I, rating dimensions 

were analyzed separately using a Kruskal-Wallis One-way 

Analysis of Variance (ANOVA) with self-monitoring as the 

factor of interest. No significant differences due to self-

monitoring were found on any of the rating dimensions at 

customary probability levels (Table 6). However, note that 

self-rated change in mood was relatively lower for the self-

monitoring group (Chi-Square - 3.413, df - 1, B . 0.0647). 

Data for each of the four w.H.S.I, rating dimensions 

were then analyzed separately using a Kruskal-Wallis ANOVA 
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Table 6 

of Sftlf-Monii-oring on w.h.s t p ^ i n : r 

Mean Ranks 

Dimension Monitors 

Mood 

Physical 

Pain 

Exercise 

1 7 . 2 0 

1 7 . 9 2 

2 0 . 2 5 

1 9 . 7 3 

Controls Chi-Square 

2 3 . 8 0 

2 3 . 0 8 

2 0 . 7 5 

2 1 . 2 7 

3 . 4 1 3 0 

2 . 1 2 7 5 

0 . 0 1 9 3 

0 . 1 8 7 6 

0 . 0 6 4 7 * 

0 . 1 4 4 7 

0 . 8 8 9 5 

0 . 6 6 4 9 

With health locus of control as the factor of interest. 

There „ e r e no significant differences due to health locus of 

found on any of the rating dimensions (Table 7). 

The W.H.S.I, rating scale data were next analyzed using 

a Kruskal-Wallis ANOVA with a four level between-subjects 

factor representing the four treatment conditions. The 

results, as shown in Table 8, indicated that there were no 

significant differences due to treatment condition on any of 

the four W.H.S.I, rating dimensions. 

As a supplemental analysis, a Kruskal-Wallis ANOVA was 

conducted on w.H.S.I. data comparing ratings of individuals 

scored high on the Internal dimension of the Health 

Attribution Test (H.A.T.), and individuals who scored high 

H.A.T. Chance dimension. This comparison excluded 
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Table 7 

Mood 

Physical 

Pain 

Exercise 

Mean Ranks 

Dimension Monitors 

21.27 

18.75 

18.25 

19.40 

Controls Chi—Square 

19.73 

22.25 

22.75 

21.60 

0.1182 

0.9826 

1.5623 

0.3780 

0.6644 

0.3216 

0.2113 

0.5387 

individuals who scored highest on the Powerful Others 

dimension of the H.A.T. The results, as shown in Table 9, 

indicated that there were no significant differences betwlen 

the ratings of these two groups on any of the w.H.S.I. 

rating dimensions. 

EKSrci 3ft—Performance Mpasnrp.q 

Raw performance data for each exercise activity 

(obtained from subjects' Physical Activity Charting Forms, 

were converted into single units of measurement. For 

example, for the treadmill the raw data included mph and 

walking. Miles walked was then computed from 

these raw data (miles - mph x (min / 60)). Transformations 

were similarly performed for the other raw exercise activity 

performance data (see Appendix E) 
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Table 8 

Rati n<7=: 

Physical 

Pain 

Exercise 

W.H.S.T 

Mean Ranks 

Monitors Controls 

Dimension Int's Ext's Int' 
Ext's Chi-Sq 

1 7 . 7 0 

1 5 . 7 0 

1 5 . 8 0 

17 an 

1 6 . 7 0 

2 0 . 1 5 

2 4 . 7 0 

0 1 /" r~ 

2 4 . 8 5 

2 1 . 8 0 

2 0 . 7 0 

2 2 . 7 5 

2 4 . 3 5 

20.80 

3 . 6 2 5 0 0 . 3 0 4 9 

3 . 1 8 2 5 0 . 3 6 4 3 

3 . 0 7 5 3 0 . 3 8 0 2 

Hols. Infs - Internals; Ext's - Externals. 

Baseline performance measures were then computed for 

each of the nine exercise activities by averaging the 

performance data from the first three days of activity. 

Terminal performance measures were computed for each of the 

nine exercise activities by averaging the performance data 

from the final three days of activity (prior to discharge 

from the program). Means, rather than single point 

estimates, were used for baseline and terminal performance 

measures to provide more stable estimates of performance by 

averaging out spurious changes in performance at program 
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Table 9 

Mood 

Physical 

Pain 

Exercise 

Mean Ranks 

Dimension Internal Chance 

16.21 

14.97 

15.29 

15.16 

16.92 

18.73 

18.27 

18.46 

Chi-Square 

0.0483 

1.3557 

0.8148 

1.0382 

0.8261 

0.2443 

0.3667 

0.3082 

start up and discharge. 

For each exercise activity, percentage of baseline 

performance was then computed by dividing each subject's 

terminal performance by their baseline performance. 

Finally, each of the nine normalized exercise activity 

performance measures was expressed as a percentage cf change 

from baseline performance by subtracting 100% from each 

score. Descriptive statistics for the exercise activity 

measures are shown in Appendix F. 

The percentage change from baseline performance scores 

for the nine exercise activities were analyzed by means of a 

2 X 2 factorial multivariate analysis of variance (MANOVA). 

One factor represented the classification of subjects as 

having either an internal or external health locus of 
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control, and the second factor represented the presence or 

absence of self-monitoring. The results of the MANOVA 

showed that there were no multivariate main effects due to 

self-monitoring (Milk's Lambda - 0 . 7 5 8 2 ; £ ( 9 , 2 8 ) - 0 . 9 9 , B = 

0 . 4 6 8 5 ) or health locus of control (wilk's Lambda - 0 . 6 7 3 0 ; 

£ ( 9 , 2 8 ) 1 . 5 1 , B , 0 . 1 9 2 3 ) , nor was there any interaction 

between the two factors (Wilk's Lambda - 0 . 7 6 0 3 ; £ ( 9 , 2 8 ) = 

o.98, £ = 0.4766) . 

The percentage of change from baseline performance 

measures were also analyzed with a 2 X 2 MANOVA, where one 

factor again represented the presence or absence of self-

monitoring, and the second factor represented a 

classification of subjects who scored high on the Internal 

dimension of the H.A.T. and individuals who scored high on 

the H.A.T. Chance dimension. As previously indicated, this 

comparison excluded individuals who scored highest on the 

Powerful Others dimension of the H.A.T. Also, due to 

unequal group sizes (n - 13 for Chance group; n - 19 f o r 

Internal group) it was elected to apply a general linear 

model. The results of the MANOVA showed that there were no 

multivariate main effects dnfa t-n -p 
j-ects due to self-monitoring (Wilk's 

Lambda = 0.5757; £(9,20) = 1 64 n - n n i >n 
' E ~ 0 . 1 7 1 4 ) or to Internal 

versus Chance health locus of control (Wilk's Lambda = 

£(9,20) = 1.65, p = 0.1689), nor was there any 

interaction between the two factors (Wilk's Lambda = 0.6967; 

£(9,20) = 0.97, g = 0.4938). 
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Changes jn n f r o n t r n 1 n^onr^-j„n 

To explore changes in health locus of control 

orientation, a 2 X 2 repeated measures ANOVA was performed 

for each of the three H.A.T. dimensions. There was no 

overall change found for the Internal orientation, and no 

change in orientation from pre-test to post-test for this 

dimension as a function of treatment condition (Table 10). 

Table 10 

SOURCE 

BETWEEN SUBJECTS 

MUNITOR 0.45 1 0 .12 0.7305 
LOCUS 68.45 1 18 .33 0.0001 
MON X LOC 11.25 1 3 .01 0.0911 
SUBJECT(MON X LOC) 3.73 3 6 

WITHIN SUBJECTS 

TIME 0.20 1 0. 16 0.6889 
TIME X MON 0.80 1 0. 65 0.4248 
TIME X LOC 1.80 1 1. 47 0.2339 
TIME X MON X LOC 0.01 1 0. 01 0.9999 
TIME X SUBJ(MON X LOC) 1.23 36 
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There was, however, a change in Powerful Others 

orientation as a function of the self-monitoring treatment 

factor (Table 11). Nevertheless, simple-effects F-tests 

Showed that there were no significant differences between 

the self-monitoring and control groups on mean Pre-test 

Powerful Others H.A.T. scores (5.15 vs. 5.65; £(1,38) -

0-19, B > 0.05), or mean post-test Powerful Others H.A.T. 

Table 11 

SOURCE 

BETWEEN SUBJECTS 

MONITOR 

LOCUS 

MON X LOC 

SUBJECT(MON X LOC) 

WITHIN SUBJECTS 

TIME 

TIME X MON 

TIME X LOC 

TIME X MON X LOC 

TIME X SUBJ(MON X LOC) 

0 . 0 5 1 O
 

O
 

f—*
 

0 . 9 3 6 0 

1 4 5 . 8 0 1 1 9 . 0 5 0 . 0 0 0 1 

7 . 2 0 1 0 . 9 4 0 . 3 3 8 5 

7 . 65 36 

0 . 4 5 1 0 . 4 6 0 . 5 0 2 5 

o Cn
 

1 4 . 1 3 0 . 0 4 9 5 

O
 

O
 

1 0 . 0 1 0 . 9 9 9 9 

3 . 2 0 1 3 . 2 6 0 . 0 7 9 2 

0 . 9 8 36 
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scores (5,45 vs. 5.05; E(l,38) - 0.87, B > 0.05). 

Finally, there was no significant change in Chance 

orientation as a function of treatment condition. However, 

there was a significant overall decrease across all subjects 

in mean Chance scores (Table 12) from the H.A.T. pre-test 

measurement (mean = 6.25) to the H.A.T. post-test 

measurement (mean = 5.55). 

Table 12 

SOURCE 

BETWEEN SUBJECTS 

MONITOR 

LOCUS 

MON X LOC 

2.45 1 0.51 0.4799 

51.20 1 10. 65 0.0024 

2.45 1 0.51 0.4799 
LOC) 4.81 36 

WITHIN SUBJECTS 

TIME 
9.80 1 8.34 0.0065 

MON 2.45 1 2.09 0.1574 
LOC 0.20 1 0.17 0.6824 
MON X LOC 1.25 1 1.06 0.3092 
SUBJ(MON X LOC) 1.18 36 
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Discussion 

It was expected that subjects with an internal health 

locus of control would show the greatest improvement on 

physical activity measures and subjective measures of self-

rated health. This hypothesis was not supported by the 

results of the study. Internals were not found to differ 

from externals or those with a chance orientation on 

measures of improvement. 

Several factors may have contributed to these results. 

The population under study was unique in that all subjects 

were receiving workman's compensation payments, it is 

possible that the reinforcement value of these payments and 

p sible monetary settlements were more powerful for some 

individuals than an internal health locus of control belief 

system. Because of the influence of monetary reinforcement 

on remaining in the sick role, some internal subjects' 

behavior may not have reflected their belief system. These 

individuals may have preferred the reinforcers provided by 

workman's compensation over the reinforcers provided by 

achieving health (i.e. returning to work). In this respect, 

workman's compensation may have served to equalize the 

amount of improvement across groups, by virtue of it's being 

a more powerful influence on behavior than health locus of 

control. 

It was observed by the experimenter that subjects spent 

a great deal of time interacting with each other on topics 
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involving workman's compensation and monetary settlements. 

It is possible that peer pressure to conform to the sick 

role, and to focus on pain and financial restitution, was 

also more powerful, in some cases, than health locus of 

control, it Should be noted, however, that while workman's 

compensation issues may account for lack of progress in some 

individual, they probably have little influence on other 

subjects. Most subjects in this study were facing the loss 

of important reinforcers in their lives (i.e. homes, 

savings, marriages, due to their inability to work, and it 

is doubtful that workman's compensation payments were more 

powerful than these reinforcers. 

For some internal individuals the fear of re-injury and 

pain may have hindered improvement. Many pain patients view 

pain as a sign of re-injuring themselves rather than part of 

aling process. it is possible that some subjects did 

not push themselves on the physical activities because of 

the fear of re-injury and pain. This fear may have been 

Powerful enough to override internal health locus of control 
behaviors. 

Additionally, all subjects in this study experienced a 

work-related accident, which by definition is a chance 

occurrence. Those subjects with an internal health locus of 

control may have responded to the H.A.T. with internally-

oriented answers, but may have been operating with an 

external belief system when it concerned their accident-
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injury. Therefore, their behavior may have been 

inconsistent with their belief system, it is possible that 

l n ° t h 6 r " e a s o £ t h e i r l«es, their behaviors were 

consistent with an internal health locus of control. 

In summary, the results of this study indicate that for 

this particular population, health locus of control 

orientation may not be a useful indicator of improvement in 

a. rehabilitation program. 

It was also hypothesized that subjects who monitored 

their progress in the program would show greater improvement 

physical activity measures and measures of self-rated 

health. This hypothesis was not supported by the study. 

Results indicated no difference in ™ e n c e l n improvement between 

subjects who were self-monitoring and those who were not. 

Personality characteristics of pain patients may have 

Played a part in lessening the effects of self-monitoring. 

Research cited previousiy in this study suggested that pain 

patients convert stress and emotional difficulties into 

Physical complaints and use pain to avoid emotiona! issues 

These individuals are usually tense, unaware of their 

feelings, and preoccupied with somatic complaints. The 

possibility exists that when subjects focused on the areas 

of mood, general physical health, pain, and exercise 

Progress, it exacerbated their problems. Depressed subjects 

who monitored mood may have become more aware of the 

depression, as evidenced by the low ratings of improvement 
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on the mood scale of the W.H.S.I. Self-monitoring of pain 

may have increased the awareness of pain and influenced 

Subjects to report less progress on the pain dimension of 

the W.H.S.I. Therefore, having these pain patients focus cn 

themselves and their problem areas by self-monitoring, may 

have increased their awareness in a detrimental way. The 

outcome was then lowered self-ratings of progress. 

Additionally, subjects in this study were mostly blue-

collar workers whose jobs involved some type of physical 

labor. Their self-concepts may have been closely tied to 

their ability to carry out physical activity. Having an 

injury which incapacitated them may have resulted in a 

lowered self-concept based upon their disabling situation. 

This would be consistent with other research which has 

found pain patients to have lower self-concepts than control 

subjects. Low self-concept often leads individuals to 

discount their accomplishments and to rationalize away any 

Positive movement towards a goal. l t is possible that those 

subjects who were self-monitoring discounted their progress 

on the four rating scales even when they saw objective 

evidence of improvement (i.e., change on the Physical 

Activity Charting Form). These patients received no 

feedback from staff members on their progress and were 

forced to rely on their own perceptions of improvement. 

Since these patients may possess faulty perceptions of 
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themselves, they may have failed to report the progress 

which they were actually making. 

They may also have experienced some cognitive dissonance 

with rating themselves as improving while still collecting 

workman's compensation and being off of work, it m a y have 

been more consistent with their low self-concepts to 

perceive less improvement while in the program, to justify 

not working or assuming other responsibilities. Most of the 

subjects in this study were experiencing overwhelming 

stressors from home, job, and finances. The negative 

effects of these stressors on self-concept and ability to 

concentrate on recovery should not be underestimated. 

Simply being in a highly stressed state may have made it 

difficult for subjects to be accurate in their self-ratings 

of improvement. 

The lack of difference in improvement between self-

monitors and non-self-monitors is most likely due to a 

combination of pain patient characteristics, low self-

concept, and stress. It would appear from results of this 

study that, at the least, self-monitoring was ineffective 

for increasing improvement in this population, and may even 

have been detrimental. 

Finally, it was expected that there would be an 

interaction between self-monitoring and health locus of 

control, such that external subjects performing self-

monitoring would improve more than external subjects who 
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were not monitoring themselves. It was also expected that 

subjects with an internal health locus of control who 

performed self-monitoring would show greater improvement 

than non-self-monitoring internal subjects, and would show 

the greatest overall gains. 

However, the results failed to support the presence of 

any interaction between health locus of control and self-

monitoring. No differences were found between any of the 

groups under study on any of the self-rating dimensions or 

performance measures. 

Implications for Therapy and Future Research 

The results of this study indicate that self-monitoring 

with no staff involvement may be ineffective and even 

detrimental to pain patient progress. A more effective 

approach in rehabilitation may consist of having the staff 

structure and monitor exercise activities more strictly. 

Also having patients monitor progress in terms of small, 

discrete, easily obtainable goals rather than mood, pain, 

etc., may help patients realize their improvement more 

readily. It also appears important for staff members to 

point out progress and strongly reinforce any gains that are 

made. Seeing their progress on small set goals, and being 

externally rewarded for progress, would most likely have a 

positive effect on patient self-concept and thereby their 

perceptions of change in mood, pain, etc. A program geared 

toward teaching specific internal health locus of control 
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behaviors, encouraging personal responsibility for recovery, 

and emphasizing insight into personality characteristics 

which may interfere with progress, might also increase the 

amount of improvement achieved in rehabilitation. 

Future research would do well to focus on the role that 

personality characteristics and self-concept play in the 

rehabilitation of pain patients. Also, developing varied 

measures of improvement, such as attainment of small goals, 

or change on depression inventories as a measure of mood 

improvement, might be more enlightening and accurate than 

patient self-ratings. Additionally, assessing the 

chronicity of the injury may be an important factor in 

research. Subjects in the present study had experienced 

their disabilities for a short period of time of three 

months. Research which focused on chronic pain of longer 

than three months might yield different results. 

Finally, using multiple tests of health locus of 

control, and staff monitoring of the internal and external 

behaviors of patients, might give a more accurate indication 

of which subjects are truly internal or external, and if 

their behavior is consistent with their health locus of 

control orientation. It is evident from this study that 

more research is needed to determine which factors are 

important in increasing improvement and which have little 

effect on the outcome of work hardening rehabilitation. 
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Demographic: Stati sti r.s for Self-Monitoring Internals 

Sex M 

Male 6 

Female 4 

Years of Education 

Mean 12.500 Median 

Std Dev 1.841 Minimum 

12.000 

10.000 

Mode 

Maximum 

12.000 

16.000 

Demographic Statistics for Self-Monitoring Externals 

Sex H 

Male 4 

Female 6 

Years of Education 

Mean 13.000 Median 

Std Dev 2.494 Minimum 

12.000 

9.000 

Mode 

Maximum 

12.000 

18.000 
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Demographic Statistics for Control Internals 

Sex M 

Male 6 

Female 4 

Years of Education 

Mean 13.500 Median 

Std Dev 2.068 Minimum 

12.000 

12.000 

Mode 

Maximum 

12.000 

17.000 

Demographic Statistics for Control Externals 

Sex M 

Male 6 

Female 4 

Years of Education 

Mean 12.100 Median 

Std Dev 0.994 Minimum 

12.000 

10.000 

Mode 

Maximum 

12.000 

14.000 
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Work Hardening Scales of Improvement 

Please consider the extent to which there have been changes 

in the following areas of your health since the beginning of 

the Work Hardening Program. Place a check mark above the 

phrase that best describes the extent of change in each of 

the areas: 

Mood: 

I I 
Much Moderately Slightly No Change Slightly Moderately Much 
Worse Worse Worse Better Better Better 

-100 0 +100 

General Physical Health: 

I I I I I 
Much 
Worse 

-100 

Moderately 
Worse 

Slighdy 
Worse 

No Change Slighdy 
Better 

Moderately 
Better 

Much 
Better 

+100 

Pain at Your Injury Site: 

I I 
Much Moderately Slighdy No Change Slighdy Moderately Much 
Worse Worse Worse Better Better Better 

-100 0 +100 

Progress on Exercise Equipment: 

I I 
Much Moderately Slighdy No Change Slighdy Moderately Much 
Worse Worse Worse Better Better Better 

-100 0 +100 
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Date / / / / 

West II 
wt 
time 

wt 

time 

wt 

time 

wt 

time 

Crates 
wt 
time 

wt 

time 

wt 

time 

wt 

time 

Sled 
wt 

time 

wt 

time 

wt 

time 

wt 

time 

UBE 
resist 
speed 
time 

resist 
speed 
time 

resist 
speed 
time 

resist 
speed 
time 

Ab/Add 
resist 
reps 

resist 
reps 

resist 
reps 

resist 
reps 

Quad/Ham 
resist 
reps 

resist 
reps 

resist 
reps 

resist 
reps 

Bike 
resist 
time 

resist 
time 

resist 
time 

resist 
time 

Airdyne 
load 
time 

load 
time 

load 
time 

load 
time 

Treadmill 
mph 
incl 
time 

mph 
incl 
time 

mph 
incl 
time 

mph 
incl 
time 

Client. Acct #. 

Therapist 
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Self-Rat, in as of Self-Mon-it.orl.riCT Internals 

Mood 

Mean 

Std Dev 

4.800 

1.549 

Median 

Minimum 

General Physical Health 

Mean 4.300 Median 

Std Dev 1.82 9 Minimum 

Pain at Your Ininrv Site 

Mean 3.300 Median 

Std Dev 2.003 Minimum 

Progress on Exercise Equipment 

Mean 5.200 Median 

Std Dev 1.22 9 Minimum 

4.000 

3.000 

4.000 

2 . 0 0 0 

3.500 

1.000 

5.000 

4.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

4.000 

7.000 

4.000 

7.000 

1.000 

6.000 

4.000 

7.000 
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Staff Ratings of Self-Monitoring Internals 

MQQti 

Mean 

Std Dev 

4.700 

0.823 

Median 

Minimum 

General Physical Health 

Mean 4.900 Median 

Std Dev 1.101 Minimum 

Pain at Your Tn-mrv Site 

Mean 4.7 00 Median 

Std Dev 1.252 Minimum 

Progress on Exercise Equipment 

Mean 5.300 Median 

Std Dev 1.252 Minimum 

4.500 

4.000 

4.500 

4.000 

4.000 

3.000 

5.500 

4.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

4.000 

6.000 

4.000 

7.000 

4.000 

7.000 

4.000 

7.000 
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Self-Ratings of Self-Monitoring Externals 

Mood 

Mean 

Std Dev 

4.600 

1.430 

Median 

Minimum 

General Physical Health 

Mean 5.000 Median 

Std Dev 1.247 Minimum 

Pain at Your Injury Site 

Mean 4.700 Median 

Std Dev 1.059 Minimum 

Progress on Exercise Equipment 

Mean 5.600 Median 

Std Dev 0.966 Minimum 

4.000 

3.000 

5.000 

3.000 

5.000 

3.000 

5.500 

4.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

4.000 

7.000 

4.000 

7.000 

5.000 

7.000 

5.000 

7.000 



Appendix D—Continued 56 

Staff Ratings of Self-Monitorina Externals 

Mood 

Mean 

Std Dev 

5.400 

1.174 

Median 

Minimum 

General Physical Health 

Mean 5.300 Median 

Std Dev 1.418 Minimum 

Pain at Your Injury Site 

Mean 4.600 Median 

Std Dev 1.713 Minimum 

Progress on Exercise Equipment 

Mean 5.900 Median 

Std Dev 0.994 Minimum 

5.500 

4.000 

5.000 

3.000 

4.500 

2 . 0 0 0 

6.000 

4.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

4.000 

7.000 

5.000 

7.000 

3.000 

7.000 

6.000 

7.000 
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Self-Ratings of Control Internals 

Mood 

Mean 

Std Dev 

5.700 

1.337 

Median 

Minimum 

General Physical Health 

Mean 5.200 Median 

Std Dev 1.135 Minimum 

Pain at Your Injury Site 

Mean 4.200 Median 

Std Dev 1.687 Minimum 

Progress on Exercise Equipment 

Mean 5.500 Median 

Std Dev 1.509 Minimum 

6.000 

4.000 

5.500 

4.000 

4.000 

1.000 

5.500 

3.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

7.000 

7.000 

4.000 

7.000 

4.000 

7.000 

7.000 

7.000 
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Staff Ratings of Control Internals 

Mood 

Mean 

Std Dev 

6.100 

0.994 

Median 

Minimum 

General Physical Health 

Mean 5.700 Median 

Std Dev 1.337 Minimum 

Pain at Your Injury Site 

Mean 5.400 Median 

Std Dev 1.2 65 Minimum 

Progress on Exercise Equipment 

Mean 6.200 Median 

Std Dev 1.033 Minimum 

6.000 

4.000 

6.000 

4.000 

5.000 

4.000 

6.500 

4.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

6.000 

7.000 

7.000 

7.000 

4.000 

7.000 

7.000 

7.000 



Appendix D—Continued 59 

Sel f-Ratincrs of Control Externals 

Mood 

Mean 

Std Dev 

5.200 

1.932 

Median 

Minimum 

General Physical Health 

Mean 5.500 Median 

Std Dev 1.080 Minimum 

Pain at Your Injury Site 

Mean 4.300 Median 

Std Dev 1.059 Minimum 

Progress on Exercise Equipment 

Mean 5.600 Median 

Std Dev 1.350 Minimum 

5.000 

1.000 

6.000 

4.000 

4.000 

3.000 

5.500 

4.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

7.000 

7.000 

6.000 

7.000 

4.000 

6.000 

7.000 

7.000 
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Staff Ratings of Control Externals 

Mood 

Mean 

Std Dev 

5.600 

1.350 

Median 

Minimum 

General Physical Health 

Mean 5.500 Median 

Std Dev 1.17 9 Minimum 

Pain at Your In-inrv Site 

Mean 5.500 Median 

Std Dev 1.269 Minimum 

Progress on Exercise Equipment 

Mean 6.100 Median 

Std Dev 1.101 Minimum 

5.500 

4.000 

6.000 

4.000 

5.500 

4.000 

6.500 

4.000 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

Mode 

Maximum 

7.000 

7.000 

6.000 

7.000 

4.000 

7.000 

7.000 

7.000 
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* I. Transform Work Hardening Exercise Activity Data. 

* 

PROGRAM TRNFRM 

* Author: Valette Liedtke-Hendrickson 

* Date : January 10, 1989 

* 

* A. COMMENTARY 

* 

* This program reads work hardening exercise activity 

* data consisting of 20 measures taken over six days 

* (the first and last three days of the program), and 

* reduces it to nine dependent measures defined in 

* terms of percentage of change from baseline 

* performance. 

* 

* B. DECLARATIONS 

* 

INTEGER*2 indvar, numind, numobs, numvar 

REAL westwt, westtm, cratwt, crattm, sledwt, 

+ sledtm, uberes, ubespd, ubetim, abdres, 

+ abdrep, qadres, qadrep, bikres, biktim, 

+ airlod, airtim, trdmph, trdinc, trdtim, 

+ observ, W2, Ct, Sd, UB, Ab, Qd, Bk, Ad, 

+ Td, W2PC, CtPC, SdPC, UBPC, AbPC, QdPC, 

+ BkPC, AdPC 
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DIMENSION indvar (288, 4), observ (288, 20), 

+ W2(80), Ct (80), Sd (80), UB (80), 

+ Ab (80), Qd (80), Bk (80), Ad (80), 

+ Td (80) 

CHARACTER*12 fnamel, fname2, pdat 

PARAMETER (numind = 4, numobs = 3, numvar = 20) 

* 

* C. INPUT/OUTPUT FORMATS 

* 

100 FORMAT (4(12), 2(F5.1, F2.0), F3.0, F2.0, F4.0, 

+ 2(F3.0), 2(F2.0, F3.0), 2(F3.0), F4.1, F3.0, 

+ F4.1, F2.0, F3.0) 

900 FORMAT (4(12), IX, F4.1, IX, F2.0, IX, F4.1, IX, 

+ F2.0, IX, F3.0, IX, F2.0, IX, F4.0, IX, 

+ 2 (F3.0, IX), 2 (F2.0, IX, F3.0, IX), 2(F3.0, 

+ IX), F3.1, IX, F3.0, IX, F3.1, IX, F2.0, IX, 

+ F3.0) 

910 FORMAT (4(12), 3(IX, F6.2), IX, F9.2, 4(IX, F6.2), 

+ IX, F4.2) 

920 FORMAT (3(12), 9(F8.2)) 

* 

* D. MAIN 

* 

DO 150 I = 1, 24 

write (6, '(A)') 

150 CONTINUE 
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write (6, 1(A\)') ' Input Data File Name - ' 

read (6, '(BN, A12)') fnamel 

write (6, 1(A)1) 

write (6, 1(A\)') ' Output Data File Name - 1 

read (6, '(BN, A12)') fname2 

write (6, 1(A)') 

OPEN (UNIT = 3, ACCESS = 'SEQUENTIAL', FILE = fnamel, 

+ FORM = 'FORMATTED', STATUS = 'OLD') 

OPEN (UNIT = 4, ACCESS = 'SEQUENTIAL', FILE = fname2, 

+ FORM = 'FORMATTED', STATUS = 'NEW') 

OPEN (UNIT = 9, ACCESS = 'SEQUENTIAL', FILE = 'pdat', 

+ FORM = 'FORMATTED', STATUS = 'SCRATCH') 

1 = 0 

Z = 0 

200 count = 0 

West2 = 0 

Crates = 0 

Sled = 0 

UBE = 0 

AbAdd = 0 

QuadHm = 0 

Bike = 0 

Airdyn = 0 

Tread = 0 

300 1 = 1 + 1 
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READ (3, 100, END = 998) (indvar (I, J), J = 1, 

+ numind), (observ (I, K) , K = 1, numvar) 

West2 = West2 + (observ(I, 1) + 5) * observ(I, 2) 

Crates = Crates + (observ(I, 3) + 1) * observ(I, 4) 

Sled = Sled + (observ(I, 5) + 5) * observ(I, 6) 

UBE = UBE + observ(I, 7) * observ(I, 8) * 

+ observ(I, 9) 

AbAdd = AbAdd + observ(I, 10) * observ(I, 11) 

QuadHm = QuadHm + observ(I, 12) * observ(I, 13) 

Bike = Bike + (observ(I, 14) + 1) * observ(I, 15) 

Airdyn = Airdyn + (observ(I, 16) +1) * observ(I, 17) 

Tread = Tread + observ(I, 18) * (observ(I, 19) + 1) 

+ * (observ(I, 20) / 60) 

count = count + 1 

IF (count .LT. numobs) THEN 

GOTO 300 

ELSE 

Z = Z + 1 

W2(Z) = West2 / 3 

Ct(Z) = Crates / 3 

Sd(Z) = Sled / 3 

UB(Z) = UBE / 3 

Ab(Z) = AbAdd / 3 

Qd(Z) = QuadHm / 3 

Bk(Z) = Bike / 3 

Ad(Z) = Airdyn / 3 
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Td(Z) = Tread / 3 

WRITE (9, 910) (indvar (I, J), J = 1, numind), 

W2(Z), Ct(Z), Sd (Z) , UB(Z), Ab(Z), 

+ Qd (Z) , Bk(Z), Ad (Z) , Td(Z) 

GOTO 200 

END IF 

998 CLOSE (UNIT = 3, STATUS = 'KEEP') 

REWIND (UNIT = 9) 

1 = 1 

730 READ (9, 910, END = 997) (indvar (I, J), J = 1, 

+ numind), W2(I), Ct(I), Sd(I), UB(I), Ab(I), 

+ Qd(I), Bk(I), Ad(I), Td(I) 

1 = 1 + 1 

GOTO 730 

997 DO 760 K = 2, 80, 2 

I = K - 1 

W2PC = ((W2(K) / W2(I)) - 1) * 100 

CtPC = ((Ct(K) / Ct(I)) - 1) * 100 

SdPC = ((Sd(K) / Sd(I)) - 1) * 100 

UBPC = ((UB(K) / UB(I)) - 1) * 100 

AbPC = ((Ab(K) / Ab(I)) - 1) * 100 

QdPC = ((Qd(K) / Qd(I)) - 1) * 100 

BkPC = ((Bk(K) / Bk(I)) - 1) * 100 

AdPC = ((Ad(K) / Ad(I)) - 1) * 100 

TdPC = ((Td(K) / Td(I)) - 1) * 100 

WRITE (4, 920) (indvar (I, J), J = 1, numind - 1), 
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+ W2PC, CtPC, SdPC, UBPC, AbPC, QdPC, 

+ BkPC, AdPC, TdPC 

7 60 CONTINUE 

999 CLOSE (UNIT = 4, STATUS = 'KEEP') 

CLOSE (UNIT = 9, STATUS = 'DELETE') 

write (6, '(A)') ' ' 

STOP ' Data Transformation Complete' 

END 
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Descriptive Statistics for Self-Mon i torincr Internals 

variable Mean % Std Dev 

West II 231. 53 345 .83 

Crates 88. 92 102 . 94 

Sled 150. 15 193 .66 

UBE 46. 31 80 .15 

Abb/Add 156. 66 248 .97 

Quad/Ham 133. 56 257 .48 

Bike 30. 10 50 .13 

Airdyne 14. 53 48 .04 

Treadmill 117. 36 255 .58 

Descriptive Statistics for Self-Monitoring Externals 

Variable Mean % Std Dev 

West II 209. 00 194 .26 

Crates 306. 37 400 . 61 

Sled 114. 52 180 .04 

UBE 120. 92 159 .04 

Abb/Add 356. 75 799 .05 

Quad/Ham 149. 33 168 .62 

Bike 23. 91 50 .85 

Airdyne 107. 61 147 .99 

Treadmill 256. 50 311 .17 
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Descriptive Statistics for Control Internals 

Variable Mean % Std Dev 

West II 154.25 213.79 

Crates 526.10 973.07 

Sled 210.04 313.48 

UBE 84.12 117.14 

Abb/Add 265.73 308.16 

Quad/Ham 210.12 256.75 

Bike 45.23 109.31 

Airdyne 86.13 117.39 

Treadmill 22.78 69.19 

Descriptive Statistics for Control Externals 

Variable Mean % Std Dev 

West II 234. 76 354 .10 

Crates 356. 49 514 .75 

Sled 134. 46 141 .81 

UBE 97. 67 176 .31 

Abb/Add 90. 47 126 .41 

Quad/Ham 117. 86 115 .97 

Bike 188. 61 321 .56 

Airdyne 64. 69 57 .84 

Treadmill 177. 59 150 .02 
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