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ABSTRACT 

A person with an injury will often seek the help of an athletic therapist, in order to recover. 

Unsupervised therapeutic exercises are typically used within the field of athletic therapy. It has 

been reported in the literature that people often do not adhere to these exercises. Thus, the 

purpose of this study was to test an intervention technique, the keeping of a daily log sheet, and 

find its effects on adherenœ to unsupervised therapeutic exercises prescribed by Certified 

Athletic Therapists. 

Thirty-three recreational athletes wfio met the inclusion criterion were randomly selected 

and placed into a Control (n = 18) or Experimental Group. (n = 15). There were five additionat 

recreational athletes who did not meet the criterion and were excluded from al1 analyses. but 

comments from these subjects were included within the discussion of the paper. Ten days into 

each subject's therapy, a Therapeutic Exercise Adherence Questionnaire was adrninistered, for 

the purpose of measuring change in adherence. During the foilowing four weeks, those in the 

Experimental Group recorded exercises performed on a daily log sheet. Those in the Control 

Group did not. At the completion of the four weeks. al1 subjects again completed the Adherence 

Questionnaire. were interviewed, and rated the importance of variables affecting adherence on a 

Variable Rating Sheet- Athletic therapists were interviewed once each subject completed the 

study, to obtain perceptions of patient adherence. 

The Adherence Questionnaire required subjects to record adherence on a six-point Likert 

scale. Responses were examined to observe whether subjects either 1) maintainedhncreased 

adherence or 2) decreased adherence. This dichotomous outcorne, atong with other independent 

variables, was analyzed using Nominal Logistic Regression to determine if the daily log sheet 

predicted adherence. Subjects were also asked to explain reasons for incomplete adherence 

using open-ended comments. These open-ended comments were analyzed using lists. ratings, 

and percentages. The Variable Rating Sheet was analyzed using a Chi Square test to determine 

differences in responses between the Control and Expenmental Groups. The interviews of the 

subjects and therapists were analyzed using Iists, ratings, and percentages. 



The analysis of the Adherence Questionnaire found that the daily log stieet did not 

significantly predid adherence. However, there was a significant positive relationship between the 

number of therapy appointments and better adherence to stretctiing exercises. Also. positive 

relationships were faund between experience with previous therapy and times per day that 

strength exercises were perfomed and repetition of strength exercises (though these results 

were not quite significant). It was deterrnined that many aspects of adherence were initially good 

(ie. number of prescribed exercises, repetition of prescribed exercises) except frequency that 

exercises were to be perforrned. 

Through the analysis of the interviews with the subjects, it was discovered that the log 

sheet delayed a deaease in adherence and if an inuease in adherence were to occur. it 

occurred sooner for those using the log sheet. Most subjects were cornfortable with the use of the 

log sheet and felt it assisted them with adherence to some degree. The log sheet assisted 

patients in setting goals, observing progress, and documenting programs in a clear, concise 

manner. Also, the analysis of the Variable Rating Sheet indicated that the Experimental Group 

rated the importance of filling out a daily log sheet significantly higher ttian those in the Control 

Group. 

The Interview with the Athletic Therapists revealed that patient adherence is usually 

estimated inaccurately. This. as well as the discovery of numerous variables that affect 

adherence, Ïndicates that it is extremely important for the therapist and the patient to practice 

effective two - way communication. 

In conc~usion. the use of the log sheet is recommended providing that the patient is 

having difficulties with adherence and shows no opposition to its use. It is also recommended that 

the log sheet be used in conjunction with other adherence enhancement strategies outlined within 

the paper. 
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CHAPTER t 

INTRODUCTION 

Following a medical diagnosis for an injury, one often seeks athletic therapy, which 

serves the purpose of retuming a patient to normal function. An athletic therapist's goal is to 

create the best possible environment for healing using a variety of methods to obtain this goal 

(Amheim & Prentice, 1993). 

Therapeutic exercise is one of the most important toofs used by the therapist, especially 

for achieving symptom-free movement and function (Kisner 8 Colby, 1985). As a result of injury. 

a joint or limb is not in use for a period of time. Thus, the patient is at risk for developing muscle 

atrophy, muscle contractures, inflexibility, and delays in healing due to circulatory impairment 

(Arnheim 8 Prentice. 1993). The goals of therapeutic exercise include an increase in strength, 

mobility and flexibility, muscle relaxation, endurance and cardiovaswlar fitness (Kisner 8 Colby, 

1985). Prevention of de-conditioning is also an important aspect of therapeutic exercise, so an 

attempt is usually made to maintain strength, flexibility. endurance, and coordination of the entire 

body (Arnheim & Prentice. 1993). Activities unrelated to the injured joint, such as pool running. 

cycling, or contra-lateral exercises can be performed. Other therapeutic modalities are often 

combined with therapeutic exercise. Thus, a treatment may consist of hot and cold therapy. 

stretching, strengthening exercise, and eiectrical modalities such as ultrasound, electrical muscle 

stimulation, or high volt galvanic stimulation. 

Adherence to injury reconditioning and athletic therapy has not been widely studied and 

few empirical studies have been performed (Duda, Smart, 8 Tappe, 1989; Fisher. Domm. & 

Wuest, 1988; Fisher. Mullins & Frye. 1993). Much insight has corne from other related areas 

such as exercise adherence (Dishman 8 Gettman, 1980; Dishman. 19û6), diabetic regimen 

adherence (Ary, Toobert, Wilson, & Glasgow, 1986), or cardiac rehabilitation adherence 

(Andrew. et al.. 1983). There is also a lack of information examining adherence to therapeutic 



exercises, especiafly those that are meant to be perfonned without supervision. Literature 

directly related to the reconditioning of injuries has focused on variables affecting adherence 

(Fisher, 1990: Fisher. Domm, et al., 1988; Fisher 8 Hoisington, 1993; Fields, Murphey, 

Horodyski, & Stopka, 1995) and adherence enhancernent strategies (Fisher, Scriber. et al.. 

1 993: Franklin, 1988). 

Although reconditioning following an injury is important, injured patients seeking 

reconditioning often miss appointrnents and do not participate fully in their treatment program 

(Byerl y. Worrell. Gahimer, 8 Dornholdt. 1 994). Fisher (1 990) reported that 40% to 6S0h of 

patients drop out of a variety of medical programs. lnjury reconditioning is not immune to 

dropout. Dishman and Gettman (1980) reported that 50°h of participants drop out in the first six 

months of a therapeutic exercise program. According to Meichenbaum & Turk (1 987) there are 

approximately 20% to 50°h who adhere to therapeutic recomrnendations. The degree of non- 

adherence is unfortunate as reconditioning of the injury may be crucial for retum to competition, 

in the case of an athlete. or return to work. in a non-athlete. The efficacy of treatment can only be 

established when patients adhere to their exercise regimen (Sluijs, Kok, 8 van der Zee. 1993). In 

addition. improper reconditioning can result in re-injury (Johnson. 1991 ). For example. 

Satterfield. Dowden. and Yasumura (1990) reported on the case of a female runner who had a 

stress fracture in her fernur. This woman repeatedly ignored the advice of the medical staff 

treating her condition. Advice included such things as rest, progressive non-weight bearing 

exercises to weight-bearing exercises, and specific strengthening exercises. Her injuries 

progressed from the stress fracture in the fernur to additional stress fractures to her tibia and 

calcaneus. Following more non-adherence she retumed with a stress fracture in her second 

metatarsal and later. the other tibia. It is very probable that the continuous increase in injury to 

this woman was due to non-adherence to medical advice and physical therapy. 

The terms cornpliance and adherence have been used interchangeably within the 

literature regarding injury reconditioning. Compliance refers to the extent to which a patient is 

ready to follow given instructions. Compliance implies that the behaviour of the patient coincides 



with the advice of the health caregiver and yields to the will of others (Sperry. 1985: Ice, 1985; 

Meichenbaum 8 Turk. 1987; Fisher, 1990). 

The major type of non-compliance is dropping out altogether. A second forrn includes a 

reluctance to follow a schedule or program plan. It has k e n  argued that the terni compliance 

implies that the patient plays a passive role, or is coerced, as opposed ta playing an active, 

authoritarian role. It is also implied that the patient is at fault when cornpliance does not occur, 

indicating a negative attitude towards the patient (Blackwell, 1976; Sperry, 1985; Meichenbaum 

& Turk. 1987). For these reasons. the term adherence is preferred. 

Adherence implies a partnership approach in which the therapist and the patient 

collaborate to achieve the desired results of treatment. Choice and mutuality are involved in 

planning a treatment session. 60th parties rnust confom to an extemal standard; that is. the 

patient and provider both expect a particular behaviour pattern (Barofsky, Sugarbaker. & Mills. 

1978: Meichenbaum 8 Turk. 1987). Adherence is an active, voluntary, collaborative involvement 

to achieve a desired preventative or therapeutic result (Heil. 1993: Sperry, 1985). 

Adherence behaviours involve entering into and continuing with treatment. keeping 

referral and follow up treatments, or following appropriate lifestyle changes. It also includes the 

avoidance of health risk behaviours and the correct performance of unsupervised therapeutic 

regimens (Sperry. 1985). Examples of adherence to unsupervised therapeutic regimens include 

the correct performance of prescribed exercises using the prescribed nurnber of repetitions and 

sets. or perforrning the exercises the prescribed number of days per week, Non-adherence is 

typically failure to perform and adhere to prescribed behaviour. It also includes non-adherence to 

health advice. 

An injured athlete often faces numerous challenges such as emotional and psychological 

traumas and must often deal with feelings of uncertainty, anxiety, blarne, guilt. anger, 

hopelessness, and loss of control (Petrie. 1993; Fisher, Scriber. Matheny, Alderman. 8 Bitting. 

1993). One may face a threat to one's career. feelings of immortality, and invincibility (Petrie. 

1993). Thus, an injured athlete is dealing with a great many personal issues and therapy is often 



not the athlete's first concem. Poor adherence can be an early indicator of psychological 

maladjustment due to the injury (Heil, 1993). 

The therapist is trained to recognize and recondition injuries. When a patient is not 

cornmitted to a program, the therapist's expertise is undermined and helshe may have to deal 

with feelings of inadequacy (Fisher, Domm, et al., 1988). Therefore, if adherence is increased, it 

may be possible to inuease patient satisfaction as well as increase clinician job satisfaction. 

Brewer (1 998a) claims that since knowledge about adherence enhancement is becorning 

greater. it is time to apply this knowledge. Since the effect of an enbancernent method OB 

adherence to therapeutic exercise in the field of Athletic Therapy has not been experimentally 

tested. this study will attempt to do so. 

Statement of the Problem 

The purpose of this thesis was to detemine the effect of an intervention technique, the 

keeping of a daily log sheet, on the adherence to a prescribed personalized therapeutic home 

exercise program. The subjects were recreational athletes, who did not have a therapist 

supewising himlher at practices and games on a regular basis (team therapist). 

Research Hypothesis 

The subjects in the experimental group, who completed a daily log sheet, will have better 

adherence to a prescribed personalized therapeutic home exercise program than the control 

group. 

Operational Definitions 

Therapeutic Exercise 

For the purpose of this study. a therapeutic exercise will be any exercise that is 

prescribed to the athletic therapy patient for the purpose of restoring or improving the patient's 

well being. 



Adherence to Therapeutic Exercise 

The aspect of adherence to be examined in this thesis will involve the correct 

performance of prescribed exercises using the prescribed number of repetitions and sets, 

performing the exercises as frequently as prescribed, and perfonning the prescribed exercises 

for the amount of time prescribed (ie. holding a stretch for the correct nurnber of seconds 

prescribed). 

Recondi tioning 

The terms rehabilitation and reconditioning are often used interchangeably. 60th 

terms imply restoring the patient's health. Reconditioning denotes an active role for the patient, 

as in the term "conditioning". This tenn implies the role of exercise in the program and thus will 

be the term of choice for this paper. 

Recreational Athlete 

This is a person who participated in a sport no more than five times per week and for the 

purpose of enjoying oneseif. A recreational athlete is not a person participating in an 

intercoilegiate sport or in a sport at a national or provincial levef. 

Sport 

A sport is an activity involving physical exertion individually or with a team. It is an 

activity participated in for enjoyment and one that is socially recognized as a sport. In this thesis, 

a sport will not include activities such as weight lifting, bodybuilding, aerobics, jogging for fitness. 

hunting, or fishing. 

Assumptions 

1 ) The measurements taken in this study were based on self-report. It was assumed that the 

participants would answer honestly. 



2) It was assumed that al1 participants would follow instructions given. and that those in the 

experimental group wouid cornpiete the daily log sheets as instnicted. 

3) It was assumed that patients receiving therapeutic exercises would gradually receive an 

increasing number of exercises as therapy progressed. 

Limitations 

1 j During the development of this study, there was no measure found, in the field of Athletic 

Therapy, Sports Physiotherapy or Athletic Training to measure adherence to prescribed 

therapeutic home exercise programs. Thus, there was no measurement tool already developed 

for use in this study. 

2 )  At the time that the study was developed no other studies were found, in the field of Athletic 

Therapy. Sports Physiotherapy. and Athletic Training, that tested a strategy to enhance 

adherence to therapeutic exercises. Thus, in the development of the methodology. cornparisons 

could not be made to previous work. 

3) The interaction between the patient and the athletic therapist and influence of the athletic 

therapist on the patient could not be controlled. 

4) Influences or factors affecting the subject, aside from the daily log sheet. could not be 

controlled. 

Delimitations 

1 ) In order to standardize the type of subjects in this study, the participants invoived were 

recreational athletes who were not in contact with a team therapist or trainer more than twice a 

week. University athletes and those who were not athletes were not included. 



2) As a result of the type of subjects involved in the study, it was difficult to obtain a large number 

of subjects. 

3) Athletes who were under the age of 1 8 or over the age of 50 were not included in this study. 



CHAPTER 2 

This chapter will examine recent literature conceming adherence to therapeutic 

exercises in Athletic Therapy. Unfortunately, there was little literature corning from the field of 

Athletic Therapy and thus, studies in physiotherapy, athletic training, exercise adherence. or 

those focusing on medical regimens for ctironic conditions were also used. Most literature 

focuses on variables that affect adherence. suggestions for enhancing adherence, and 

predictors of adherence. Cornpetitive athletes are the participants in most studies, as opposed to 

recreational athletes. As well. some of the problems concerning the measurement of adherence 

will be examined. Suggestions for enhancing adherence will be not be discussed in this chapter, 

but will be discussed in Chapter 5. 

VARIABLES AFFECTING ADHERENCE 

Cornmitment of the patient to the treatment program is a key factor in the effectiveness of 

the treatment (Fisher, Mullins. et al., 1993). However, one cannot dismiss the non-adhering 

patient as having a "bad attitude", as the issue of adherence is very cornplex, with more that 200 

influencing variables (Meichenbaum 8 Turk, 1987). Non-adherent behavior may best be 

regarded as person-situation interaction (Heil. 1993). The variables will be discussed within 

three main categories (Fisher. Mullins, et al., 1993): 

1 ) lnjured Patient Characteristics 

2) Conditions Surrounding Reconditioning 

3) Therâpist-Patient Interactions 



lnjured Patient Characteristics 

Treatment adherence. has been considered to be influenced by the patient's cognitive 

and emotional responses to injury. The patient's feelings and thoughts following an injury are 

considered to be affected by the characteristics of the patient (Brewer, 1998b) 

Researchers have been looking for a global personality type that predicts adherence to a 

treatment program. For example, Pargman and Green (1990) examined differences between 

those with Type A and Type 6 personalities. The only major difference related to exercise 

adherence found between the two personality types involved self-motivation. mus. at the 

moment. no "default personality" has been discovered (Sperry. 1985; Fisher, 1990: Fisher. 

Mullins. et al.. 1993; Dishman, lckes 8 Morgan. 1980). Fifty-five percent of athletic trainers 

questioned. agreed that personality was not the most important factor involved in reconditioning 

adherence (Fisher. Mullins, et ai., 1993). However, even though no global personality type has 

been reported. there are numerous characteristics of the patient related to adherence to sports 

injury reconditioning. Some of these characteristics will be discussed. 

Self-Motivation 

Self-motivation is described as a personal quaiity of a person who has the ability to 

motivate him or herself to perfom a given task. One who is self-motivated is influenced by 

personal goals as opposed to extemal reinforcement, that is. self-motivation is independent of 

situational influence (Dishman 8 Gettman. 1980; Fisher et al.. 1988; Fisher. Mullins, et al., 1993). 

Those with self-motivation have been reported to overcome barriers or inconveniences and 

adhere better to prescribed behavior (Dishman 8 Gettrnan. 1980; Fisher et al.. 1988; Fisher 

1990). Less self-motivated patients were noted to be more likely to miss appointments, less likely 

to complete given exercises and less Iikely to exert maximal effort during exercise performance 

(Duda. et al, 1989). ûishman, et al. (1 980) reported in a study of university undergraduate 

rowers, that only 40.6% of the subjects adhered to prescribed behaviour if they had low self- 

motivation whiie 78.1 % of those with high motivation adhered. Also supporting this is research by 



Fisher et al.. (1988) who studied injured collegiate athletes through the use of a questionnaire. 

Those who adhered to therapeutic regimens showed greater perseverance in treatment than 

non-adherents. Research by Fisher and Hoisington (1993) reported 33 of 36 intercollegiate 

athletes stated that reconditioning adherence was related directly to witl power- However, 

recreational athletes, may not consider recreational activity as a high priority and rnay not 

consider reconditioning important. Therefore, perseverance may be less in those wfio participate 

in athletics recreationally (Fields, et al., 1995). Athletes recognized contributions of therapists, 

such as treatment supervision. and thus, it seems that self-motivation may not be enough to 

carry the patients through difficulties with reconditioning adherence (Fisher 8 Hoisington. 1993). 

However. Dishrnan et al. (1 980) felt that when compared to other conceptually relevant 

psychometric variables, self-motivation was the best discriminator of adherence. Thus, self- 

motivation appears important in detenining adherence to reconditioning programs but it is likely 

not the only related factor. 

Self-Effcacy 

Self-effcacy is the belief by the patient that he or she is capable of meeting the 

reconditioning demands that will Iead to improved function (Ewart, 1989; Fisher, 1990). This trait 

is not global. but rather is related to a specific task. that is. self-appraisals for one task may not 

generalize to other tasks (Ewart. 1989). It is also influenced by anticipated costs and benefits of 

action. or outcome expectancy (Lawrance 8 McLeroy, 1986). Self-efficacy influences & o i e  of 

behaviour and situations avoided or attempted, the amount of effort spent on a task (more 

energy is spent when success is perceived), the amount of time the patient will persist. and 

emotional reactions. such as anxiety (Lawrance 8 McLeroy, 1986). In addition. the patient must 

know how to perforrn the skill and want to be able to perforrn the skill (Lawrance 8 McLeroy, 

1 986). 

One can measure self-efficacy by obsenring whether or not the behaviour is actually 

performed (Lawrance & McLeroy, 1986). It can also be quantified by summing the confidence 



judgments for tasks of increasing difFiculty within a specified behaviour dornain. For example, one 

may be confident about the ability to jog one or two miles, but may not believe that he/she can 

jog ten miles. By summing the number of beliefs in ability, measurement can occur (Ewart, 1989). 

Ewart (1 989) cited Bandura 8 Cervone (1 983) who reported that people having high self- 

effkacy for a task worked harder and longer. These people also reported less anxiety and 

tension. Those with low self-efficacy seemed to show despondency when they failed (Ewart, 

1989). Thus, people with high self-efficacy seemed to be more Iikely to persist and adhere to a 

reconditioning program. 

Pain Tolerance 

It is typical for pain to occur as a result of an injury and it is not unusual for the patient to 

experience some pain and discornfort during reconditioning. In fact, pain, or the anticipation of 

pain. can often be a barrier to reconditioning adherence, as reported by physical therapy patients 

(Siuijs. et al.. 1993). 

Because each individual manages pain differently, some patients can handle pain more 

effectively than others can and better adherence has been reported for those who are able to 

tolerate pain (Fisher. et al.. 1988). However, this finding was not supported in a survey of 

athletes (Fisher & Hoisington. 1993) and a survey of athletic trainers (Fisher, Mullins, et al., 

1993). Less than half (46Oh) of athletic trainers felt that pain would decrease the likelihood of 

adherence. Even fewer athletes (3%) felt pain was a significant factor. All three studies used a 

questionnaire to obtain information but Fisher. et al. (1988) also took a measure of adherence. 

examining attendance at reconditioning sessions and a comparison between expected progress 

and the actual progress that occurred. The other two studies used information based on opinions 

of athletic trainers and patients. whi& couid obtain accurate information (Le. an athlete should 

know why helshe does not adhere) but an actual adherence rneasure, as used by Fisher, et al. 

(1 988) provides more thorough information. Pain does appear to affect adherence though it may 

not play a large rote. It is important, however, to educate the patient to understand the amount 



and type of pain to be expected. The patient must leam to disuiminate between detrimental and 

good pain (Byerly, et al.. f 994). An example of detrimental pain is pain resulting from acute 

inflammation which is different than pain from hard work (Fisher 8 Hoisington, 1993; Fisher, 

Mullins, et al., 1993). Thus. it is important to consider methods to decrease pain. However, one 

must also remember that pain is useful to gauge the intensity of the reconditioning and no efforts 

should be made to cloud the patient's awareness of pain (Fisher 8 Hoisington. 1993). 

Patient R e d l  

Recall refers to the patient's ability to remember given advice (Ice, 1985). Even under 

the best circurnstances, it has been reported that only 63% of information given to a patient is 

recalled (Ice. 1985). Ice (1985) cited information given by Ley (1977) who stated that diagnostic 

statements were recalled more of the time (58Oh to %Oh) than instructions and advice, which 

were remembered 28% to 44Oh of the tirne. 

Many factors affect recall such as the patient's amount of medical knowledge, whicti is 

positively correlated to recall. Anxiety also is thought to be an important factor. that is, a 

moderate amount of anxiety allows for better recall than does high or low anxiety (Ice. 1985). The 

arnount of importance a patient places on the information also affects recall. The more important 

the information is perceived to be, the more likely it is to be recalled. High complexity of the 

treatment protocol is likely to decrease recall. Complexity is defined as the number of and 

difficulty of the actions the patient must remember and carry out (Ice. 1985). Finally, the amount 

of information given to a pît:ent might affect retention, for example, information overload may 

decrease recall (Caplan. Harrison, Wellons, 8 French. 1980). Information overload may cause a 

patient to omit information. process information incorrectly, or delay retention. Sometimes only 

the important elements of the given information are retained. or one approximates what he or she 

has to process. It might be useful to recruit another individual to remember information for the 

patient or al1 information might be forgotten (Caplan. et al., 1980). Another suggestion would be 

to write instructions for the patient. 



Perceived Exertion and Effort 

This is an estimate of the level and amount of work the patient is pefforming, and can 

affect the patient's decision to continue with the program as well as how hard the patient works. 

Adherents have been reported to perceive a greater amount of effort used as compared to non- 

adherents (though non-adherents may still perceive relatively high effort) (Fisher. et al., 1988). It 

has been suggested that if non-adherents perceive a high level of exertion they are less self- 

motivated to continue because they are less able to handle the pain and discomfort. Perhaps this 

is because they do not perceive effort accurately (Fisher. et al.. t 988). This is unfortunate, as 

reconditioning will not be as effective without the required effort. 

Patient Beliefs 

Beliefs regarding treatment and its surrounding situations play a role in adherence to 

reconditioning programs. There are a variety of beliefs that may directly or indirectly affect 

adherence. An examination of reasons for dropout in post coronary patients revealed that those 

who lacked a strong belief in the vatue of exercise for improved health were more likely to drop 

out (Andrew, et al.. 1981). With regards to injury reconditioning. Sluijs. et al. (1993) reported that 

among physical therapy patients. exercise occurred less if patients held the belief that exercising 

would not help. Taylor and May (1 996) discovered that those patients with stronger beliefs in 

their ability to cornplete the prescribed therapeutic prograrn were more likely to adhere. 

Additionally, 95% of athletes reported the need to feel that therapy will be successful (Fisher 8 

Hoisington. 1993). It has been suggested that when belief in treatment is high, the patient feels 

less vulnerable to failure and is more likely to adhere (Blackwell, 1976). 

The belief that the illness or injury will not play a significant role in the future can result in 

non-adherence, as iilustrated in a study of non-adherent diabetics (McCord 8 Brandenburg, 

1995). Because diabetics are prescribed exercise as a part of their therapy, it is possible that this 

belief relates to reconditioning adherence. 



Athletes often hold the belief that when sornething does not work, one should try harder, 

as opposed to trying sornething different. Thus, an ineffective exercise program rnay be 

continued when instead it should be modified (faris, 1985). As a consequence, when the 

exercise program is still not effective following an increase in effort, the patient rnay give up. 

Pessimism toward therapy can be disastrous. as indicated by 87Oh of athletic trainers 

who agreed with this statement (Fisher, Mullins, et al. 1993). Anyone who is pessimistic towards 

a reconditioning prograrn may not have the motivation to adhere to it. 

Some examples of adverse patient beliefs include misconceptions regarding treatment. 

the belief that nothing is wrong, the belief that choice is not allowed, and a belief of being under 

pressure (Meichenbaum & Turk, 1987). A variety of beliefs regarding injury reconditioning have 

been demonstrated. A positive attitude show by the therapist and the expression of these 

positive beliefs may prevent the negative impact of beliefs. 

Stress 

The patient appraises the demands of a stressful situation and hislher ability to meet 

those demands. If the patient's resources exceed those demands. the stress response is 

minimal. If the demands on the patient exceed hisiher perceived resources, the stress response 

is predominant. Thus, the manner in which the consequences of an event are appraised may 

influence the stress response of the athlete. 

Negative emotions occurring as a result of an injury can influence the patient's attitude 

towards reconditioning. Sorne patients are less likely to perceive events as stressful, that is. they 

have the quality of psychological hardiness. This consists of curiosity, willingness to commit. the 

ability to view change as a challenge, and a sense of wntrol. It seems that the amount of stress 

perceived to be involved in reconditioning, as well as the stress caused by the injury itself. and 

the patient's ability to deal with this stress can influence whether or not the patient adheres to the 

program (Andersen & Williams, 1988, Crossman, 1997). 



Those who appraised an injury as serious, and dealt with the stress of the situation, were 

more likely to adhere to prescribed modalities of rehabilitation, as found in a study by Taylor and 

May (1 996). Thus, enhancing a patient's perception of the severity of an injury and assisting with 

coping mechanisms rnay encourage adherence (Taylor and May, 1996). 

Not much literature exists relevant to injury reconditioning and stress. Most research is 

related to the relationship between stress and injury occurrence (i.e. Botterill, Flint & levleva. 

1 996: Weinburg & Gould, 1995; Andersen & Williams, 1988). 

Conditions Sunounding Reconditioning 

A variety of situations, or conditions are present in a patient's reconditioning 

environment. These conditions also influence the adherence. Environmental variables and social 

support will be discussed. 

Environmental Variables 

The environment sunounding the reconditioning program and other external baniers 

may result in adherence problems. For example. athletes agreed that the physical location of the 

clinic could enhance or hinder adherence (Fisher 8 Hoisington, 1993). Seventy four percent of 

these athletes also said that a crowded exercise room would decrease attendance and 

adherence (Fisher 8 Hoisington. 1993) whereas only 56Oh of athletic trainers felt a uowded 

atmosphere would affect attendance at therapy (Fisher. Mullins, et al., 1993). As well, more 

athletes (Fisher 8 Hoisington, 1993) than athletic trainers (Fisher. Mullins, et al., 1993) believed 

that a crowded clinic would reduce motivation to use effort when performing prescribed 

exercises. it may be that in this scenario. an athlete would provide more substantial information 

as it is the athlete performing the therapy. 

Scheduling of appointments may also produce a setback in reconditioning adherence as 

supported by 95Oh of athletes surveyed (Fisher 8 Hoisington. 1993). Fisher 8 Hoisington (1993) 

and Fisher et al. (1 9881, reported significant differences between adherents and non-adherents 



in regards to scheduling. However. Byerly et al. (1994) did not find scheduling provided a 

distinction between two groups. The reason for this may be that in the latter study appointments 

were made to fit the patient's schedule. Fisher et al. (1 988) may not have provided the patient 

with appropriate hours. Scheduling is especially important in the case of an athlete, or a student, 

as these people have very busy schedules, making it difiïcult to find time for therapy as well as 

for unsupervised exercises. 

Other barriers have become apparent through the literature. In a study of injured 

patients, Franklin (1 988) reported that the most frsquent responses to a question about barriers. 

included inwnvenient or inaccessible program location and lack of time or work conflicts. Sluijs 

et al. (1993) also reported that physical therapy patients frequently found that adherence did not 

occur when time to exercise did not fit into their daily saedule. In regards to program locations, 

those who resided closer to the program location showed better adherence (Franklin. 1988). 

Other reported barriers have included a lack of individual attention (Fisher, 1990) and 

inwnvenient parking (Andrew, et al.. 1988). 

lt has been suggested that from 10°h to 40% of environmental barriers are unavoidable 

(Dishman, 1986). For example, the location of a treatment centre, though not equally accessible 

to everybody. may be impossible to change. This also illustrates the fact that dropping out is not 

always a behavioural problern. However, these are barriers that influence attendance at a 

therapy appointrr~ent. While such environmental barriers are important to consider, because the 

patient must first attend the appointment in order to receive an unsupervised therapeutic 

exercise program. these barriers are unlikely to directly affect adherence to an unsupervised 

program. 

Social Su~port 

Heil (1 993) defines social support as a connection between people. Supporters provide 

reassurance and improve communication and understanding. Social support may bwer the 



effects of stress on health and enhance recovery. Those who have social support may 

demonstrate self-efficacy, less anxiety. and better interpersonal skills (Heil, 1993). 

There are three distinct types of supporters for an athlete (recreational or otherwise) 

including an athlete's team, the sport medicine team, and parents, friends, or a spouse. No single 

group can provide al1 of the necessary support (Heil, 1993). Caplan et al, (1 980) stated that 

higher levels of support from those at home led to higher Ievels of perceived support from health 

care providers. Thus. the levels of support are interactive. 

Various researchers have reported that support from others has a positive relationship to 

adherence (Fisher. et al., 1988; Rotella 8 Heyman, 1993; Byeriy. et al, 1994). AIrnost unanimous 

agreement occurred between athfetic trainers (Fisher, Mullins, et al., 1993) and athletes (Fisher 

& Hoisington, 1993) that coaches and therapists were important for reconditioning adherence. It 

has been hypothesized that social support is important because it inueases the chance of 

committing to others. 

Not surprisingly, 60°h of athletes in Fisher 8 Hoisingtones (1993) study felt unhappy 

when teammates showed a la& of support. As a resuit of an injury, an athlete is unable to 

participate in team practices and games. This leaves himiher feeling "left-out". Thus, it is 

important for the athlete to feel hefshe is still a part of the team. 

Finally, when dropout rates of post coronary patients were studied, the rate of those 

without spousal support was three times that of those whose spouses were supportive (Dishman 

& Gettman. 1980). Thus, it appears that social support plays a predominant role in al1 types of 

reconditioning, and al1 types of patients; not just athletes. 

Fisher et al. (1 988) and Byerly et al. (1994) both agreed that after considering various 

factors such as: pain tolerance. perceived exertion, scheduling, self-motivation, and 

environmental considerations, support from significant others showed the most differentiation 

between adherents and non-adherents. While other factors, such as self-motivation, have an 

effect on adherence. clearly, encouragement from others is essential (Fisher. et al., 1988). Social 

support thus plays a predominant role when examining reconditioning adherence. 



Therapist - Patient Interactions 

Communication and interaction between the therapist and the patient play an important 

role when examining adherence. For example, the attitude of the therapist and conveyance of 

this attitude toward the patient is a crucial determinant of adherence (Meichenbaum 8 Turk, 

1987). The therapist's expectations can be self-fulfilling. An example of this occurs when the 

patient is expected to be non-adherent. The therapist might be less motivated to work with the 

patient resulting in decreased explanations of the treatment and injury, decreased assessments 

and requests for participation. decreased monitoring of progress, and decreased motivation of 

the patient (Fisher, 1990). Thirty-two of 34 athletes surveyed agreed that a good rapport with the 

athletic therapist is important for adherence (Fisher 8 Hoisington. 1993). 

In addition, the patient cannot give hisher best effort if understanding of the situation 

does not exist (Heil, 1993). In order to have a better chance of adherence, it is important for the 

therapist to educate the patient and comrnunicate with himlher. An explanation of the injury and 

reconditioning program, nature of the injury, prognosis for recovery. and an understanding of the 

likelihood of pain are deemed important factors to be communicated (Fisher & Hoisington, 1993; 

Fisher. Mullins, et al., 1993). Patients receiving positive feedback from the therapist were 

reported to be more adherent that those who had little communication with the therapist (Sluijs, 

et al.. 1993). Therefore, the responsibility of adherence does not rest only on the patient's 

shoulders. but the therapist plays an important roie, as well. 

MEASUREMENT OF ADHERENCE 

Direct adherence measurement is difficult. One problem concems the lack of 

consistency of a definition of adherence (Robison & Rogers, 1994; Martin & Dubbert, 1985). 

For example. adherence couid be considered as attendance at therapy and expected 

progress (Fisher, et al., 1988; Lampton, Lambert, & Yost. 1993). Byerly, et al.. (1 994) gave 

patients points for attendance and for the number of exercises performed in the clinic. Udry 



(1 997) operationally defined adherence as the ratio of appointments attended compared to 

the number of recommended appointments. Adherence could also include the performance 

of prescribed therapeutic home exercises. as in this study. When unsupenfised activity is 

concemed. there is a problem of objectively quantifying adherence (Robison 8 Rogers, 

1 994). 

One of the more reiiable and straightforward measures of adherence is the 

measurement of attendance to a program. However, measurements such as these are 

sometirnes negatively skewed due to the fact that patients often attend most of their 

appointments (Brewer. 1998a). This type of measurement also does not include exercise 

sessions that are perforrned in the home environment. Measurement of home exercise 

adherence is diffÏcult. It usually involves a single retrospective report by patients at the end 

of the program as used in a study performed by Almekinders and Almekinders (1 994). These 

researchers asked the patients if they followed the physical therapy program and if they did 

not. why? This type of measurement is subject to inaccuracies due to biases or distorted 

recall (Meichenbaum & Turk. 1987). The fact that correct exercise performance rnust meet 

the specific exercise prescription should also be taken into consideration (Martin 8 Dubbert, 

1985). Thus. another method of measurement is the use of exercise recording (Betisle. 

1987). However, this type of measurement could affect adherence itself. in the same manner 

as an intervention. and it involves self-report. 

Many measures of adherence in the literature have been based on self-report. In a 

comparison of self-report to a marked-item technique in diabetics. (Wing. Epstein. Nowalk, 

Scott. & Koeske, 1985) self-report measures overestimated adherence. While using self- 

report, 52% to 68% of patients were considered adherent but only 32Oh to 48% were 

adherent when using a marked-item technique (a method of marking blood glucose 

measuring tools). Self-report measures are inexpensive for the researcher but the reliability 

and validity of this type of measurernent is unknown (Williams, Klesges. Hanson, 8 Eck. 

1989). This is because there is a lack of a standard measure available (Robison 8 Rogers. 



1994). There is a possibility of inaccurate reports from the subjects due to forgetfulness, or 

inaccurate perceptions (Williams, et al.. 1989; Dishman, 1986. Brewer, 1998b). Also. it 

might be diffkult to get the patients to adhere to this type of measurement in the first place 

(Brewer, 1998b). However, an attractive aspect of using self-report measures is that there 

are a variety of variables that can be measured from the subject that may not be available 

from other sources. For example. self-report can assess the duration of an activity, the 

frequency of the activity, or effort involved in the activity (Baronowski. 1988). Self-report 

measures are also quick. and easy to obtain (Baronowki, 1988). This type of measurement 

might be improved by increasing the frequency of assessrnent or by using objective 

measures. 

The use of an electromyographic biofeedback unit during the performance of 

exercises perforrned at home was used to assist with reconditioning of post-operative 

patients recovering form minor arthroscopic knee surgury (Levitt, Deisinger, Wall. Ford. 8 

Cassisi. 1995). In addition to assisting with muscle contraction. this unit prompted patients 

for the proper timing of exercises and also stored data that verified patient adherence. This 

type of measurement does not have the biases that self-report has. and may provide more 

accurate results. however, this method could be expensive. especiaIly if monitoring a large 

number of patients. 

Direct observation of the activity could be the best method of measuring adherence. 

However. this requires a large amount of time on the part of the observer. It could also be 

expensive (Matthews 8 Freedson, 1995). The use of a family member. as an observer. has 

been suggested by Epstein and Cluss (1 982) but therapeutic exercises are not always 

performed in the presence of a member of the family. They may be performed at work or 

school. Also. the presence of an observer might affect the actions of the patient and obstruct 

accurate measurement. If examining adherence within the clinic. direct observation is easier 

to use. There have been at least two (and probably more that are unknown) instruments 

developed for the use of obsewing patient behaviour in a clinic. The Sports Medicine 



Observation Code (SMOC) was developed by Crossman and Roch (1 991). This is an in- 

depth measure recording 13 possible behaviours at 10 or 20 second intervals. It is obvious 

that this measure could require a great time commitrnent on the part of the observer. The 

other measurement tool is the Sport lnjury Rehabilitation Adherence Scale (SIRAS). This is 

used by Laubach, Brewer. Van Raalte and Petitpas (1996) and also Daly, Brewer, Van 

Raalte. Petitpas and Sklar (1995). This rneasurement does not observe behaviour as 

thoroughly as the SMOC but is less time consuming and less intense. It involves obtaining 

the theraptstes perception of the patient's degree of effort, adherence to instructions, and 

receptivity to rehabilitation protocol changes. As well it to measures the attendance at 

rehabilitation sessions in order to observe adherence. These measures give an idea of what 

1s happening in the clinic setting but still do not include aspects of adherence that occur 

away from the clinic setting. Regardless of instrument choie, when observing behaviour, it is 

important to record observations as soon as they occur in order to ensure accuracy (Brewer, 

1 998a). 

One study used the therapist's opinion to judge adherence to the reconditioning plan 

(Wittig & Schurr. 1994). The therapist was asked to evaluate adherence as: a) much less 

than usual. b) less than usual, c) average, d) more than usual. and e) much more than usual. 

There are some problems with this method. Firstly. this method involves the therapist's 

judgement only, which may not be an accurate measure of the actual situation. Secondly, 

what is usual? How can a therapist judge what "usual" adherence is for each individual, 

especially those who may never have been to therapy before? Detemining usual adherence 

could be a separate study in itself. 

The measure of healing rate has been used to assess adherence. using the 

assumption that adherents beal quicker (Fisher, et al.. 1988, Lampton et al.. 1993. Brewer. 

1998a). For example, Bassett and Petrie (1 999) measured strength and range of motion as a 

portion of an adherence measure. The other portion included having the participants 

wmplete an exercise diary. which as afready discussed. could be an intervention in itself. 



When considering healing rate as a measurement tool, it must be recognized that individuals 

may have different metabolism, thus healing at different rates, even if the injury is the same. 

As well, different injuries will probably heal at different rates. 

For the purpose of this study, the chosen adherence measurement tool consists of a 

questionnaire involving a six point Likert Scale, rneasuring responses to questions about 

adherence behaviours. Depending on the question, 1 equaled either "none" or "nevei' and 6 

equaled either "al1 prescribed exercises" or "always". Prior to the development of this study 

this type of questionnaire was found in one study, involving adherence to medical regimens 

at home, work or in social and recreational settings amongst those recovering from 

myocardial infarction. This was called the Health Adherence Scale . This tool had 

established content validity (Stegrnan. Miller, Hageman, Irby, Kositzky-Klutman. & Rajek, 

1987). Though this method is based on self-report, Williams, et al. (1 989) mentioned that 

when careful attention is paid to rnethodology and instrument design. self-report can be 

found reliable (Williams, et al., 1989). Following the development of this study on the affect 

of a daily log sheet on adherence to therapeutic exercise, a sirnilar measure was found in a 

study by Taylor and May (1 996). In their study, both the physiotherapist and the patient 

estimated adherence to different components of the reconditioning (ie. mobility. stretching, 

strengthening. hotlcold therapy. and rest). They scored adherence on a scale from none (O) 

to al1 (5). The scores for each wrnponent were averaged in order to obtain one score. The 

patient recorded adherence to prescribed rest by scoring the number of activity sessions 

participated in that were not advised. Unlike the wrrent study, this study did not examine 

each component of adherence individually when coming up with a totat adherence score. 

Thus. important information may have been missed. However. the study by Taylor and May 

(1 996) did examine adherence to rest separately which is an important aspect of 

reconditioning. 



In conclusion, it is obvious that there are many issues to be examined when 

considering the measurement of adherence. Different tools have been developed, but as of 

yet, an ideal tool does not exist. 

PROGRESS MONITORING 

Observing and monitoring treatment is important to guide the patient's expectations of 

progress. In one study (Sluijs, et al., 1993). patients who were monitcred by the therapist were 

more likely to adhere. Almost al1 athletic trainers (95Oh) surveyed agreed that regular monitoring 

and supervision (92%) seemed important to adherence. Also, 80°h of these trainers feit that 

athletes are less likely to perform their reconditioning workouts on their own, without supervision 

of a therapist (Fisher. Mullins, et al.. 1993). When a patient observes success, adherence is 

promoted (Fisher. Scriber, et al., 1 993; Fisher. I W O ) .  60th therapist and patient should be 

involved in monitoring (Fisher, 1990). 

It must be realited that a plateau is usually reached at some point during treatment, that 

1s. it cannot be expected that the progress rate will remain the same throughout the entire 

program. A plateau usually occurs towards the end of reconditioning so the therapist must assist 

the patient in corning to grips with this. Thus, i! is important to have a time lapse between 

progress monitoring periods. If monitoring occurs every day, then the patient is not likely to see 

much change. but if monitoring occurs once a week, more progress should be observed (Fisher, 

Scriber. et al.. 1993). 

A good monitoring tool is a notebook or a chart. Keeping records of one's activities may 

also sewe as a cue to remembering to perform thern, especially if they are posted in a visible 

place (Knapp, 1988), or carried with the patient (Hackman, Katfa, & Geertsen, 1992). It also 

allows the patient to become more involved in hisher care (Southam & Dunbar, 1986). Exercise 

has been reported to increase for those who simply self-rnonitored their exercise (Knapp, 1988). 

This strategy should be effective for therapeutic exercise, as well. The act of obtaining simple 



feedback and observing the amount of exercise perfomed can serve as reinforcernent for the 

patient. When charts are posted, favorable attention from others serves as reinforcement, as wefl 

(Knapp, 1988). 

Daily self-monitoring was the intervention chosen for this study. A monitoring chart is a 

simple tool for athletic therapists to give to a patient and requires linle time consumption on the 

part of the therapist. As well, the cost is inexpensive. If the therapist cannot afford to photocopy 

record keeping charts, patients can be instruded to fonnulate their own. Patients were allowed to 

set srnaIl goals, through listing the prescribed rnethod of perfonning the exercise as a "target" 

behaviour. They were also asked to monitor their pain in hopes that they would observe 

progress. As well they were asked to return a completed log sheet to the researcher in order to 

create a small amount of supervision. They were not asked to retum the log sheet to the 

therapist because this might bias the way in which they completed the log sheet. A multifaceted 

approach has been suggested to enhance adherence (Fisher, 1990). The intervention used for 

this study was kept simplistic because it would be difficult to assess which part of the intervention 

was effective. if an in depth rnultifaceted approach was utilized (Robison & Rogers, 1994). Thus. 

the intervention for this study remained simple, and perhaps further studies can provide additions 

for this intervention. 

FACTORS SUITABLE FOR PREDlCTlON OF ADHERENCE 

In addition to determining which variables affect adherence, some researchers have tried 

to predict adherence. However, this is difficult- Though there are many related variables, the 

literature supports the view that neither global personality nor demographic variables are useful 

predictors of adherence behaviour (Fisher, 1990). Variables that have been suggested as 

predictors of adherence include: self-efficacy or belief in oneself (Fisher 8 Hoisington, 1993), 

self-motivation (Martin & Dubbert, 19821, perceived social support, and belief in the efficacy of 



treatment (Duda, et al., 1989). Personal control was also suggested to predid protocol 

completion (Duda. et al., 1989). 

Social support appears to be one of the more important predictors. In fact. it was a 

significant predictor of adherence for patients with diabetes. However, a single item measure of 

the number of significant others did not predict adherence, suggesting that it is the quality of the 

relationship that is important to the patient, rather than the quantity of supports (Sherboume. 

Hays. Ordway, Di Matteo, & Kravitr, 1992). Though sorne predictors appear more important than 

others. it 1s obvious that no single predictor of adherence can be found. As patients are 

individuals and hold different personal characteristics, this does not seem unreasonable. 

It is doubtful that only one characteristic will differentiate between adherents and non- 

adherents. Determining dropouts and adherents is difficult, which may be the reason early 

attempts have not been extremely successful (Dishman, et al., 1980). 

SUMMARY 

An in-depth examination of variables affecting adherence to sport injury reconditioning 

has been completed. Such variables included: injured patient characteristics. conditions 

surrounding the reconditioning prograrn, and therapist-patient interactions. This review 

determined that numerous variables affect adherence. It is unlikeiy that only one variable can 

determine whether or not adherence will occur. Also, patients portray individual characteristics 

and are affected by different variables. Thus, it can be wncluded that an interaction of many 

variables affects adherence to reconditioning programs. No single factor will predict adherence 

conclusively and it is dificult to determine between dropouts and those who will adhere. 

Literature regarding reconditioning adherence has a number of shortcomings. For 

instance. measures of adherence have been based on self-report. attendance at the clinic and 

participation in therapy. Thus. there is little information available regarding unsupervised 

adherence to prescribed "take-home" exercises. Few studies were found examining adherence 



to unsupervised therapeutic exercise (Taylor and May, 1996; Alkeminders and Alkeminders, 

1994). Most of the subjects were cornpetitive athletes as opposed to recreational athletes. As 

well, few specific interventions or methods of promoting adherence have been measured in an 

athletic therapy or injury reconditioning setting. There are few articles assessing the success of 

suggested interventions (Posavac. Sinacore. Brotherton, Helford, 2% Turpin. 1985; Bassett & 

Petrie. 1999). Literature related to injury reconditioning has been based on variables affecting 

adherence and suggestions to enhance it. As a result. numerous problems are available for 

future research. 



CHAPTER 3 

Overview of the Study 

In order to explore the effects of daily record keeping on adherence to a prescribed 

personalized therapeutic home exercise program, two groups of subjects were chosen to be 

tested: an experimental group and a mntrol group. Once subjects were selected and randomfy 

placed into one of the two groups, persona1 information was obtained from each subject (Le. 

name. address, age. previous injury history). 

Ten days into each subject's therapy program, heishe was given a Therapeutic Exercise 

Adherence Questionnaire in order to obtain a measure of adherence. Following this, those in the 

experimental group received a daily log sheet to record the exercises that they performed. They 

used the daily log sheet for four weeks. The control group received no intervention. Following the 

four-week period, both groups were again given the Therapeutic Exercise Adherence 

Questionnaire. 

As well, subjects in both groups received a list of variables that rnay have affected 

adherence and subjects were asked to rate these variables on a scale of 1 to 6 (1 = low effect. 6= 

large effect). The Adherence Questionnaire was statistically analyzed to determine if there was a 

difference in adherence patterns between the control group and the experimental group. 

All subjects were interviewed following the four-week period and questioned regarding 

adherence habits, changes in adherence, and factors affecting adherence. Athletic therapists 

who treated the subjects were interviewed and asked to assess whether or not helshe felt the 

subject adhered to the prescribed therapeutic home exercise program. 

Finally. the researcher obtained a record of the number of visits each subject made to 

the therapist. 



Subjects 

Over a period of approximately 18 months, 41 recreational athletes were recruited from 

five athletic therapy centres in Winnipeg, Manitoba (University of Manitoba Athletic Therapy 

Centre: 32 subjects. Sport Tec Athletic Therapy Centre: 1 subject. University of Winnipeg 

Athletic Therapy Centre: 5 subjects. Kilcona Athletic Therapy Centre: 2 subjects, Pan Am 

Reconditioning Centre: 1 subject). Nine Certified Athletic Therapists were approached and asked 

to grant permission to obtain subjects from their clinics (See Appendix A for letter). Four athletic 

therapists were from the University of Manitoba Athletic Therapy Centre, two were from the 

Kilcona Athletic Therapy Centre. and one athletic therapist carne from each of the remaining 

clinics. An unsuccessful attempt was made to have an equal nurnber of males and females in the 

study. Subjects ranged in age from 18 to 44. The mean age was 29.61 years. 

The selection criteria included subjects entering athletic therapy with an injury 

requiring at least three weeks of therapy. Only subjects participating in a recreational sport 

were included. Those participating in an intercollegiate sport. or at a national or provincial 

level were not included. The subjects did not participate in practices or games more than five 

times per week. Also. if the subject or hislher team had a "Therapist" or 'Trainet" attending 

practices on a regular basis, the subject was not to be in contact with the "Therapist" or 

'Trainet-" more than twice a week. Each participant was required to have a prescribed 

personalized therapeutic home exercise program. 

Upon selection for the study, each subject was randomly placed into a control group or 

experimental group. Pieces of paper numbered from 1 to 41 were placed in an envelope and the 

researcher picked a number out of the envelope. If an odd number was selected, the subject was 

in the experimental group; if an even number was selected, the subject was in the control group. 

Ali subjects gave informed consent prior to participating in the study. Those in the control 

group received a consent f om that did not include any information regarding the intervention in 

the study (Appendix 6) .  Those in the experimentaf group received a consent form explaining al1 

aspects of the study (Appendix C). Both consent forms were developed following an example in 



Thomas 8 Nelson (1 996). 

Three subjects were dropped frorn the study due to irnproper cornpletion of the 

instruments. Thus, data were collected from 38 subjects (23 males, 15 females). Of these 

subjects, five (3 males. 2 females) did not see an athletic therapist for the required three weeks. 

Data collected from these subjects were not included in the analysis of the Adherence 

Questionnaire or the Variable Rating Sheet. However. as some of the information collected in the 

interview was interesting, they remained in a separate grouping. As a result, ail data coilected 

from 33 subjects were utilized, and only some data used from five subjects. 

After subjects were dropped or regrouped, there remained 18 subjects in the control 

group (m=l1. f=7) ranging in age from 18 to 39 (mean = 28). There were 15 (rn=9, f=6) subjects 

ranging in age from 23 to 41 (mean = 32) in the experimental group. Each subject participated in 

at ieast one recreational sport and twenty-seven different sports were noted (ie. basketball, 

volleyball. hockey, baseball, curling). 

Dernographic and lnjury Characteristics of Subjects 

Subject characteristics were obtained. Table 1 includes a summary of these 

characteristics. 

Table 1 Demo ra hic and 

Ï 
I Injury Charactecisti 
Control gr ou^ 

Type of Iniurv* 
Lower Limb 
Upper Limb 
Neck and Trunk 

Occupation" 
Student 
Employed 
Student and Employed 

Payment for Services"' 
l nsurance Coverage 
Paid Out of Pocket 

s for Subjects 
Exnerimental Groue Total - 

c 
* One person from the experimental group did not indude hislher injury on the background 

J 

information sheet. 
" Data were missing from two control group subjects. 
'"'Data were missing from three control group subjects and two experimental group subjects. 



Instruments 

Therapeutic Exercise Adherence Questionnaire 

This adherence measurement instrument COnSt~Cted by the author consisted of 

several questions regarding patient adherence behavior (Appendix D). The questions 

occurred in two sections, with a number of questions in each section. An outiine of question 

topics appears below: 

A) Stretching Exercises 

= Frequency 

= Time to Hold Stretches 

Repetitions 

B) Strengthening Exercises 

Frequency 

= Repetitions 

The subject responded to each question on a Likert scale of 1 to 6. Following each 

question. if the subject did not have full adherence, an explanation was requested. At the 

end of the questionnaire the subject was asked to give hisher "Overall Perception" on 

adherence using the Likert Scale. Measures were obtained at the beginning and end of four 

weeks and compared in the data analysis. Below is a sampIe question: 

1 ) Consider the number of days per week prescribed to perfom your 

stretching exercises. How many of the prescribed days per week do you 

usually perform your stretching exercises? 

1 2 3 4 5 6 

none less than half half more than half almost al1 ail prescribed 

prescribed prescnescnbed 

If you did not perform your stretches al1 of the prescribed days per week, please explain why. 



This instrument was pilot tested by athletic therapy patients and it was also tested for 

reliability through a test-retest method. The pilot subjects cornpleted the instrument initially 

and again two days later. which resulted in similar answers. This instrument had face validity 

demonstrated through the pilot testing. 

Daily Log Sheet 

The experimental group completed a daily log sheet (Appendix E). They recorded 

the manner in which each exercise was prescribed (target) and the actual manner in which it 

was performed (i-e. number of repetitions, number of sets. or amount of time a stretch was 

held). 

This instrument also asked the subject to rate on a scale of O to 10 how the injury felt 

that day during exercising (O = very poorly. 10 = 100%). At the end of the week, the subject 

summed the rating scores and divided them by the number of scores recorded, in order to 

corne up with an average score for the week. This allowed the patient to observe progress of 

the injury throughout the four weeks. The log sheet also allowed the patient to observe 

his/her completion of the exercises and perhaps. feel pride in their completion. The patient 

was encouraged to carry the sheets to work or schoo! in order to serve as a reminder to 

perform the exercises. 

This instrument was also pilot tested by athletic therapy patients. Those pilot testing 

the above instruments were asked to examine the instruments and to complete them. They 

were also asked to provide feedback regarding the appearance. wording, and effectiveness 

of the instruments. Very few changes had to be made. 

Variable Ratinq Sheet 

Each patient in both groups was asked to rate a number of variables that might affect 

hislher adherence. Each variable was rated on a s a l e  of 1 to 6 (from no effect to large 

effect) regarding the importance of each variable to the patient's adherence (Appendix F). 



Variables included: 

support from signifiant others 

interaction with the athletic therapist 

respect for the athletic therapist 

goal setting 

patient knowledge of the injury and therapy 

filling out a daily log sheet 

self-motivation 

patient beliefs about the importance of therapy 

others 

These variables were selected from the literature review. The Variable Rating Sheet 

was included in order to determine the effect and importance of completing a daily log sheet. 

following the four-week intervention. The rating of other variables was included so subjects 

would not know that they were directly being questioned about the log sheet and respond 

honestly. Using the variable-rating sheet, the researcher could observe any difference in the 

perceived importance of the daily log sheet between the experimental and control groups. 

This instrument was pilot tested by athletic therapy patients- 

Procedures 

Once a subject was selected and placed into the control or experimental group. 

information about the subject was collected (Appendix G). Information included: 

8 name and age 

8 address and phone number 

sex 

the nature of the injury 

8 previous injury and therapy history 

employrnent status 



8 the sport(s) played 

Ten days into athletic therapy, each patient met with the researcher and was 

measured on adherence to hisher therapeutic exercises using the Adherence 

Questionnaire. The patient was not rneasured sooner than ten days to ensure that helshe 

had been in therapy long enough to be prescribed exercises. Also, pain is often greater at 

early stages of therapy, providing additional baniers to adherence. 

Those in the experimental group were given several log sheets to record the 

exercises performed on a daily basis. They were also asked to rate, on a scale of zero to ten. 

how the injured area felt while perfoming the exercises. The log sheet included a carbon 

copy. This was so that a weekly copy could be placed in a sealed envelope and returned to 

the clinic where the subject was receiving therapy. The researcher picked up the log sheets 

from the clinic. The athletic therapist was asked not to question the subject regarding the 

contents of the envelope. Thus, the athletic therapist did not know how the patient was 

responding to the daily log sheet. This was to aid in ensuring that the patient filled out the log 

sheet as honestly as possible without feeling that helshe must impress the athletic therapist. 

Following a period of four weeks, each subject was measured on adherence again. 

The control group was also measured on adherence to prescribed therapeutic 

exercises ten days into their therapy program and four weeks following the first 

measurement. During the four-week period. these subjects participated in their therapy 

without any intervention. 

After the second measure of adherence, al1 of the subjects were asked to complete 

the Variable Rating Sheet (Appendix F). As well, they were interviewed (See Appendix H for 

interview questions) regarding perceptions of their adherence. Reasons for adherence or 

non-adherence were discussed. Those participating in the experimental group also 

discussed the pros and cons of the daily log sheet and indicated whether or not the 

recording affected their adherence. During this time. subjects were informed of the group in 

which they participated and given the opportunity to ask questions. 



Following the four weeks, the athletic therapist who treated each subject was 

interviewed in order to obtain hislher experienced judgment regarding whether or not helshe 

felt that the subject adhered to the prescribed therapeutic home exercise program. This was 

determined in relation to the subject's progress (See Appendix I for questions) and was 

carried out in an attempt to assist in validation of the adherence measurement tool. As well. 

at this time. a record of the number of patient visits to the therapist was obtained. 

Expriment ûesign and Analysis 

The design of the study was a pretest-posttest randomized-groups design (Thomas 8 

Nelson. 1996). The main independent variable was the daily log sheet and the dependent 

variable was the subject's measure of adherence. The Adherence Questionnaire was analyzed 

with Nominal Logistic Regression using the JMP Start Version 3 Statistical Package. This test 

had the ability to detennine if the log sheet significantly predicted a change in adherence. This 

test was used because while predicting the effect of the daily log sheet, it also controlled for 

other independent variables such as: 

age 

gender 

previous therapy experience 

number of therapy appointments 

score at Time 1 on the Adherence Questionnaire 

The reason to control for age or gender is self-explanatory. A subject with previous 

therapy experience might be familiar with certain exercises or other therapy protocol, wtiich 

might affect adherence. The score at Time 1 on the Adherence Questionnaire was examined to 

see if those who initially scored high changed adherence differently than those who initially 

scored low. The number of appointments might affect adherence because some subjects would 

see the therapist more or less than others. 

Nominal Logistic Regression is cornmonly used to test dichotomous outcomes. Since the 



researcher wanted to know if the subject either: 1 ) rnaintainedlincreased adherence or 2) 

decreased adherence, this test was suitable to predict whether these outcornes were a result of 

the daily log sheet. Each question on the questionnaire was analyzed separately. with the 

exception of questions about Strengthening Exercise Repetitions, (see Results Chapter for an 

explanation) in order to obtain as much information as possible. The probability of a Type I enor 

occurring was set at .O5 The open-ended comments on the questionnaire were analyzed using 

lists. ratings, and percentages. 

A second analysis occurred on the Variable Rating Sheet, in order to determine if 

there were significantly different responses between the control and experimental groups. 

The responses were analyzed using Jmp Start Version 3 Statistical Package to perform a 

cross tab table and a Chi-Square analysis. A t-test was not performed because the data were 

considered categorical. Sall and Lehman (1996) define a categorical response as one in 

whtch the response is from a limited number of choices. The subjects only had six responses 

to chose from. Using this analysis it is stiIl possible to detemine if there is a significant 

difference between the manner in which experimental group and control group responded. 

The manner in which the subjects scored "Filling Out A Daily Log Sheetn was the only 

variable analyzed. Again the probability of a type I error occurring was set at .O5 

The subject interview and therapist interview were analyzed using qualitative 

methods such as lists. ratings, and percentages. 



CHAPTER 4 

Each rnstrument used in this study will be analyzed and discussed in separate sub-sections 

of this chapter. As welI, further discussion is included regarding methods to address adherenœ 

issues that were discovered in the analysis. The following topics will k addressed: 

Therapeutic Exercise Adherenœ Questionnaire 

Interview with the Subject 

Variable Rating Sheet 

Interview with the Therapist 

THERAPEUTIC €XERCISE AOHERENCE QUESTlONNAlRE 

The Therapeutic Exercise Adherence Qilestionnaire was completed at two separate 

tirnes by each subject. The first was completed ten days following the first appointment with the 

therapist; the second. four weeks later. Recall that the expeflrnental group completed log sheets 

for their exercises during this four-week period and the control group did not. The purpose of the 

questionnaire was to obtain a measure of adherence to the home exercise program for each 

subject. The goal was to determine if each subject's adherence either: 1 ) maintainedhncreased, 

or 2) decreased. For the statistical analysis, maintained and increased adherence was cornbined, 

as both results were considered beneficial effects of the log sheet. and achieving either of these 

was the goal of the researcher. Table 2 indicates the number of subjects in each group that 

maintained adherence (M), increased (1), or decreased (D). 



Table 2 Changes in Adherence for Each Question on the Adherence Questionnaire 

t 

i Question 

Stretchins Exercises qi 
1 Days per week 

i 2. Times per day 

I 3. Number of stretches 

1 Time to hold Stretch 

Stretching 
Repetitions 

i 

Strenqtheninq Exercises 

Frequency 

1 1. Days per week 

i 2 rimes per day 
I 

3. Number of 1 strengthening exercises 

Repetitions 

Experimental Group 
N = 15 

Nominal logistic regression was utilized in order to determine if changes in adherence 

could be predicted by the completion of a daily log sheet. This was the main objective of the 

analysis. Other independent variables that might affect adherenœ were inciuded in the analysis. 

These variables are as follows: 

age 

gender 

previous therapy experience 



score at Tirne 1 on the Adherence Questionnaire 

number of appointments with the athletic therapist dunng the duration of hisher participation 

in the study. 

The results from the analysis of the Adherence Questionnaire are presented and discussed 

as follows: 

1. The nominal logistic regression analysis for each individual question is introduced and 

discussed. 

2. The table illustrating the results of the statistical analysis is presented. 

3. Reasons for not adhering are presented in the format of a table. 

4.  A discussion of reasons for not adhering occurs. 

For the questions in the sections: Stretching Frequency and Strengthening Frequency, 

the presentation of the reasons for not adhering does not ocwr until afier analysis results for 

each question in the section have been presented. 

Stretching Frequency 

Each question in this section of the Adherence Questionnaire was analyzed separately in 

order to obtain as much information as possible. This was because there was a lot of variation in 

scores. If question scores had been summed, an individual score could change but it would be 

difficult to determine where the change had occurred or the direction of the change. 

The Number of Days Der Week that Stretches Were Perfomed 

The following table, Table 3a, indicates that 31 observations were made. In the 

Methodology Chapter it was noted that there were 33 subjects incfuded in the analysis of the 

questionnaire. For each analysis, the occasional subject was excluded by the statistical program 

due to a score or question that was not completea by the subject. 

For the question involving the prescribed days per week that patients were required to 

perform stretches (Table 3a), a significant result (p=0.02) was obtained on the Mo le  model test 



of the logistic regression. This indicates that when examining the ability of the independent 

variables. as a wtiole, to predict adherence, there was a significant relationship. However, this 

really does not give much information because when examining the results of the Wald Test for 

Effects. no individual parâmeter was significant. However, notice that the relationship between 

the number of appointments and adherence alrnost had a significant value (p=0.09). Recall that 

the prime objective of the study was to determine if the log sheet (treatment) effedively predicted 

the experimental group's adherence to a home exercise program when cornpared to the convol 

grou p. 

Table 3a Number of Days per Week that Stretches Were Perfomied 

Test 1 Chi Square / Prob>Chi Square 
N = 31 I 

Whole Model Test l 15.39 1 0.02' 

Wald Test for Effects / I 
! 

Treatment 1 0.24 
Initial Score i 0.01 
Gender i 0.43 
Age 0.22 
Previous Therapy i 0.13 
Number of ~ ~ ~ o i n t r n e n t s  2.92 , 0.09 
(' = significance at p4.05) 

Times per Day that Stretches Were Perfomed 

In Table 3b, there was no significant result of the whole mode1 test on adherenœ to the 

times per day that stretches were to be performed, but when examining the individual 

parameters, the only significant variable was the number of appointments (p = 0.04). Through 

further analysis, as seen in Graph 1, it can be observed that as appointments increased, 

probability of adherence to the times per day to perform the stretch increased as well. The reason 

for this is likely due to the greater contact of the patient with the therapist. As well, when a patient 

is visiting the ch i c  more often, the exercises are performed more often. as most therapists will 

have the patient perform exercises during a visit and the frequency that the patient has to perform 

the exercises unsupervised is less, making it easier to adhere. 

At this stage of the analysis, the log sheet appears unable to predict adherence. The 



mean number of appointments in the control group was 7.3 and in the expenmental Group was 

8.6 so since the means are similar between groups. the number of appointments had by each 

subject was unlikely to affect the significance, or insignificance, of the log sheet. If the control 

group had seen the therapist more often than the expenmental group, the effect of the log sheet 

might have been obscured. 

Table 3b Times per Day that Stretches Were Performed 

. Test Chi Square Prob>Chi Square 1 

N = 32 i 

Whole Model Test ! 8.24 1 0.22 
1 Wald Test for Effects . 
1 1 
i Treatment 1 0.03 I 0.87 

Initial Score ' 2.01 i 0.16 
1 Gender 0.80 1 0.37 
I Age 0.16 0.59 

Previous Therapy O. 53 0.47 
, Number of Appointments 4.12 , O. 04' 1 

(' = significance at pcO.05) 

Graph 1 Outcome Probabilities as Predicted By Number of Therapy Appointments 

Number of Prescribed Stretches that Were Performed 

As seen in Table 3c, of the 32 observations made. no significant results were indicated 

Again, it appears that the log sheet did not significantly predict adherence. 

Note that in Table 3c, the Chi Square analysis and probability for the subject's initial 

score is 0.00. This does not indicate a significant result but only that there was not enough 



variance in the data to complete the test. Thus, the statistical program exduded this variable. If 

the raw data is examined (Appendix J) it is possible to see mat the initial scores for the subjects 

were al1 above three (on the questionnaire: 4 = more than half of the prescribed exercises were 

performed. 5 = almost al1 of the prescribed exercises were perforrned, and 6 = al1 of the exercises 

were performed) indicating that subjects in both groups consistentiy performed at least more than 

half of the stretches when they did their exercises. In fact, most subjects scored 5 or 6. 

Table 3c Number of Prescribed Stretches that were Perfonned 

i N"::, Chi Square 
! 

i Prob~Chi Square 
I 

1 Whole Model Test j 0.54 
I 

/ 0.99 
I 

i Wald Test for Effects i 
f 

Treatment 1 0.01 0.91 
Initial Score 1 0.00 / 0.00 
Gender i 0.21 1 0.66 
&If= 0.16 1 0.69 
Previous Therapy t 0.01 1 0.99 
Number of Appointments , 0.05 ; 0.83 

It should also be noticed in Tables 3a and 3b, that the number of appointments had a 

scgnificant predictability or close to a significant predictability of adherence. However. in Table 3c 

the number of appomtments was not close to having any significance (0.83). It is possible that 

this occurred because when one is visiting the therapist helshe is nomally required to perform 

the prîscribed exercises at the clinic, thus affeding adherenœ to the nurnber of days per week 

that stretches were performed (Table 3a) and adherenœ to the times per day that stretches were 

performed (Table 3b). However, if the patient is not dosely supervised, even at the clinic, it is 

easier to cheat, and not perfonn as rnany of the exercises that were prescribed. Thus, this could 

be the reason for the result in Table 3c (The Number of Prescribed Stretches that were 

Performed). 



Open-Ended Comrnents From Subjects Expîaining Lncomplete A d h e m  to Prescnbed 
Frequency of Stretching Exercises 

After rating their adherence on the Likert scale, subjects were asked to respond to an 

open-ended question on wtiy they did not adhere. Responses are given in Table 4. 

Table 4 Reasons Given by Subjects for Not Adhering Fully to Prescribed Frequency of 
Stretching Exercises 

Control Group Experirnental Group 

Time 1 . 1. Time Constraints: 46% : 1. Erne Constraints: 31 O h  

t (1 1/24 cornrnents) 1 (4/13 comments) 

2. Inconvenient to perforrn exercises 2. Pain: 23Oh (311 3 comments) 
fie. location): 17% (4124 cornments) Forqetfulness: 23% (3/l3 cornments) 

i 3. Pain: 8% (224 cornments) 1 3. lnconvenient to ~erform exercises lie. 
I areahurface for exercisina): 15% 

(2/13 cornrnents) 

4. Other: 21 % (5124 wmments) 4. Other 8 O h  (1 /13 cornments) 
l 

~ i m e  2 , 1. Xme Constraints: 41 % I 1. Time Constraints: 43% 
i (1 2/29 comments) (9121 comments) 

1 2. Pain: 10% (3Q9 comrnents) 2. Forqetfulness: 14Oh (321 comments) 
I Forqetfulness: 10% (3129 comrnents) Pain: 14% (3121 comments) 

1 Unsure of Exercise Prescri~tion 7% 
i (3/29 comments) 

3. Illness: 7% (229 comments) 3. Decreased Motivation: 9% 
Fatique: 7% (2129 comments) ' (2121 comments) 
lnconvenient to ~erforrn exercises Subiect felt other exercises or 
Sie. exercises require P~ODS): 7% Activities helshe was involved in was 
(Z29 comments) enouah: 9% (2121 comments) 

4. Other 1 OOh (3129 comments) ; 4. Other. 9Oh (221 comments) 

When examining the reasons for non-adherence to the presuibed program for stretching 

exercise frequency, it can be observed that for both tirnes. both subject groups iisted a lack of 

time to be the prime concem when trying to p e r f m  the exercises. As weII, pain, forgetfulness, 

uncertainty about the exact exercise prescription and the inconvenience of performing the 

exercises appear consistently as reasons for not adfiering to the stretching program. A discussion 

of the major responses follows. 



Time Limitations and Self-Motivation 

If time is a lirniting factor to adherence. then this might explain the non-signifiant effect the 

log sheet seemed to have on predicting improved adherence in the experimental group. If one 

does not feel there is time to exercise, then there will also not be tirne to fiIl out the log sheet- 

However. shouldn't one's health be a priority? It seems that having a lack of time might simpty be 

an excuse used by many of the subjects A Iack of self-motivation might be what prevented 

subjects from making more effort to schedule exercises into the day. Researchers have clairned 

that those with self-motivation have k e n  reported to better overcome bamers to adherence 

(Dishman & Gettman, 1980; Fisher et al., 1988; Fisher 1990). A comparison of barriers between 

those who had a high intention to exercise and those who had a low intention to exercise. 

revealed mat low intention coronary heart disease patients, pregnant women, and the general 

public. al1 clairned difficulty in time management to be a major barrier to exercise (Godin. 

Desharnais. Valois. Lepage, Jobin, & Bradet, 1994). This, again, shows that having less 

motivation to exercise may increase the perception of having difficulties in scheduling exercises. 

Field. et al. (1 995) have also noted that for recreational athletes, perseverance may be 

less than those who participate in sport competitively. However. Pease (1998) States that it is 

ofien assumed that successkrl. competitive athletes have high levels of self-motivation but in fact. 

some athietes with great ability have limited cornmitment to their sport and have low intnnsic 

motivation. Therefore, having self-motivation to overwme barriers of adherence seems to be 

required for both recreational and cornpetitive athletes. In addition to addressing motivation. 

effective time management seerns to be a necessity (Crossman, 1997). 

In order to accomplish this, a therapist can meet with the patient and discuss xheduling 

and set specific times into which the patient can fit some stretching exercises. If a reconditioning 

program is to have a high prionty with the patient, it must be realistic and fit into the daiiy 

schedule (Dishman & Gettman, 1980, Webbom et al.. $997). The importance of performing the 

exercises should be stressed and some goals should be set. By scheduling a specific time of the 

day to do this, forgetfulness might also be reduced. One rnight also expect that a log sheet would 

help to decrease forgetfulness and improve motivation. 



Exercise tnconvenience 

In the first questionnaire both the control and the experimental group mentioned 

inconvenience of exercise performance. In the second questionnaire the control group but not the 

experimental group mentioned it again. Could it be that the log sheet had some sort of effect on 

motivating the experimental group subjects to overcome the banier of inconvenienœ? 

While assisting the patient in scheduling, rnodifying the exercises so they are not 

inconvenient to perform and may be perfomed in any space. would be beneficial. For example, if 

a stretch requires a prop that is used at the clinic. the therapist can suggest a tool that is found at 

home and equivaient to the prop. Aiso, showing the patient how to perform different stretches in 

different environments (ie. the office) could be beneficial. 

Uncertainty About Exercise Prescri~tion 

Comments made in the second questionnaire by subjects in the control group, regarding 

uncertainty about exercise prescription, are of concem. This may be a result of forgetfulness, 

(which was also a reason for non-adherence) or a lack of understanding of the therapist's 

instructions. R e d 1  frorn the literature review. that it has been reported that only 63% of 

information given to a patient is recalled (Ice, 1985). It is important for the therapist to ensure that 

the patient understands the prescription in order for adherence to occur. A more wmplex 

program. or information overload, is likely to decrease recall of the program (Ice, 1985; Caplan. et 

al.. 1980). As well. the patient needs to communicate to the therapist m a t  exercises he/she is 

doing so that the therapist can confirm with the patient whether or not enough is being done. 

Asking the patient to repeat the exercise prescription ensures that the patient understands what is 

to be performed (Fisher. Scriber, et al., 1993; Meichenbaum 8 Turk, 1987). 

It is important to notice that those with uncertainty about exercise prescription were those 

in the control group. By completing the log sheets, the subjects in the experimental group were 

outlining their exercises on paper, and if not sure about prescription, might have been motivated 

to confinri with the therapist in order to wmplete the log sheet. Therefore, experimental group 

subjects may have not had the same uncertainty that the control group subjects had. 



Pain 

The fact that pain was often reported to be a barfier to adherence is in agreement with a 

study conducted by Sluijs, et al., (1993) who found that physical therapy patients reported 

similarly. To overcome this the patient can be taught pain control techniques and educated about 

expected pain levels. It is important for the patient to understand the difference between "good" 

pain and "detrimental" pain (Byerly. et al., 1994). For example, when stretching, one might feel a 

muscle stretch type of pain but not necessanly the pain of the injury, or acute inflammation- A 

second example would occur if perfoming strength exercises. Often. muscle fatigue should be 

felt. However, this might not be a contraindication to exercise, whereas feeling pain from the 

injury might be. The patient is often instmcted not to perform an exercise if it is causing a certain 

type of pain (ie. detrimental pain). This would mean that many subjects, by not perfoming the 

exercises, might have actually been adhering to instructions given by the therapist, even though 

they did not realize that they were doing so. Further study might examine the type of pain felt by 

subjects in relation to adherence. 

An in depth discussion of methods to address the above bamers to adherence will occur 

in Chapter 5. 

Tirne Prescribed to Hold Stretching Gcercises 

Out of 32 observations, no significant results were indicated when examining adherence 

to the time prescribed to hold a stretch (Table 5). Specifically, the log sheet did not significantfy 

predict adherence. 

Table 5 fime Prescribed to Hold Stretches 

Test 1 Chi Square 1 ProbwChi Square 
N = 32 1 l , 

Whole Mode1 Test [ 1.51 1 0.96 
1 1 
I I 

1 Wald Test for Effeds / 
Treatment 1 0.34 1 0.56 
Initial Score / 0.01 1 0.96 
Gender ( 0.20 i 0.65 / 0.03 0.87 
Previous Therapy 1 0.01 / 0.95 

( Number of Appointments 1 0.41 1 0.52 



Open-Ended Comment8 From Sub- Expîaining Incomplet8 Adherence to Pmr ibed 
Time to Hold Stretches 

Table 6 Reirsons Given by Subjects for Not Adhering Fully to the Prescribed Tirne to Hotd 
Stretches 

l / Control Group i Experimentaf Group 
1 

lime 1 

l 
1. Pain: 67% (2f3 cornments) 1 1. Subiect unsure of exercise / presai~tion: 67% (213 wmments) 

! 1 

' 2. Subiect counted too auicklv: 33% / 2. Pain: 33% (1/3 comments) 
/ (1 /3 mmrnents) l 

Tirne 2 1. Time Constraints: 5O0h i 1, Pain: 50% (112 comments) j (112 mmrnents) 1 r Boredom: 50% (112 cornments) 
1 Illness: 50% (112 cornments) I 

-- - - - 

Again. no obvious differences appeared between the control group and experimental 

group in the types of cornments made. 

Pain and Exercise Technique 

Even though there appeared to be no differences between groups, an examination of the 

comments made demonstrates that incorrect performance of the stretches may be the key to 

explaining some of the above comments. For exarnple. a certain type of pain should not occur if a 

stretch is performed correctly. Again, education in regards to the type of pain to be expected 

appears impor?ant here. Counting too quickly or uncertainty about the prescription also indicates 

the possibility of improper stretching technique. To rectify this situation, a therapist c m  

demonstrate the correct technique, ask the patient to show hirnher the technique upon the initial 

demonstration as well as on return visits to the clinic (Fans, 1986). Monitoring the patient's 

technique appears important here. The log sheet does not address this concern, but perhaps 

could do so if there were space for key reminders involving stretching technique. 

Boredom 

To reduce boredom, communication with the subject is important to determine the cause 

of the boredom. Modifying the exercise or prescnbing a different exercise that gets the same 



results might prevent boredom. 

The number of comments actually made in each group (range from 2 to 3 - see Table 4) 

also indicates that subjects seemed to feel that adherence to the amount of time prescribed to 

hold stretches actually occurred. This is because subjects were only asked to comment if they did 

not fully adhere to the program. A quick glance at the raw data (Appendix K) confirms this. The 

scores were mostly 5 or 6 which indicates that most subjects claimed to hold stretches "almost 

all" or "al1 of the time prescribed" 

Stratching Repetitions 

Table 7 shows no statistical significance for the Whole Model Test or the Wald Test for 

Effects, from the 32 observarions. The Chi Square and Probability scores of 0.00 for the "Initial 

Score" variable resulted because this variable was excluded from the Wald Test for Effects due to 

a lack of variance in the raw data. Examination of the raw data (Appendix L) indicates that none 

of the initial scores were three or below (mostly 5's and 6's = "almost all" or "al1 of the prescribed 

repetitions") wtiich may indicate that athletic therapy patients did not have trouble adhenng to 

stretching repetitions in the first place. 

Table 7 Repetitions Prescribed for Stretches 

Test , Chi Square / Prob>Chi Square 
N = 32 I 

Whole Model Test 1 1.64 / 0.91 
' 

I Wald Test for Effects 1 

Treatment I 0.54 1 0.46 
Initial Score / 0.00 j 0.00 
Gender ! 0.40 1 0.53 
Age ; 0.08 1 0.78 
Previous Therapy 1 0.37 1 0.54 
Number of Appointments 1 0.01 j 0.98 1 



Open-Ended Comments From Subjects Expîaining lncompiete Adherence to Pmscribed 
Stretching Repetitions 

Table 8 Reasons Given by Subjects for Not Adhefing Fully to Stretching Repetitions 

l 1 Control Group / Experirnental Group 
1 

1 

Time 1 1 1. Time Constraints: 60°h 1 1- Tïme Constraints: 67% 
1 (315 comments) 1 (213 mmments) 
! 
/ 2- Pain: 20°h (115 comments) 1 2. Pain: 33% (113 comments) 

Fatique: 20°h (1 15 comments) 
I 

Time 2 ; 1. Time Constraints: 33% 1 1. Time Constraints: 50% 
! (Z6 comments) (112 wrnments) 
! 1 Pain- 50°h ( I R  comrnents) 
l 
/ 2- Pain: 17Oh (16 comments) 

Subiect feels stretched enouah: 17% 
(1 16 comments) 
Illness: 17% (116 comments) 

1 (1 /6 comments) 

1 i Subiect did not like the exercise: 17% 1 
I 

No obvious differences were noted between the two groups but some interesting comments 

were made as follows: 

Time Constraints 

According to Table 8, time, or lack of, was the major factor in non-adherence for both the 

control and experïrnental groups. There was no difference in this result M e n  exarnining 

comrnents for both Time 1 and Time 2, indicating that perhaps subjects were neglecting to 

perform all of the repetitions in order to fit the stretches into a Iimited dot of time . 

Pain 

The fact that pain was often mentioned could indicate that stretching exercises were not 

being performed correctly. or that çubjects were unfamiliar with the type of pain to be expected. 

By not performing exercises, subjects might actually have k e n  adhering to the therapist's 

directions without realizing it because in most cases, a therapist will tell the patient not to perform 

a stretch if there is pain. 



Communication 

Some interesting comrnents included those indicating that one subject ofîen felt heishe had 

stretched enough and another who did not like the exercises. These comments stress the 

importance of two-way communication between the therapist and the patient- Pease (1 998) 

noted that it is often assumed that the athlete already knows the reason for the exercise 

prescription, which may not be tt-ue. The patient needs to understand the importance of 

perforrning the exercises prescribed by the therapist but aiso needs to feei comfortable in 

expressing hisher needs or concerns in regard to the specific exercises that were prescribed. 

00th parties need to listen to what the other has to Say (Fisher, Suiber, et al., 1993). Those who 

provide social support, such as family, or the therapist, during the recovery phase of an injury are 

partly responsible for educating the athlete (Pease, 1998). 

The Loq Sheet 

Space was provided on the log sheet to record the target nurnber of stretch repetitions 

prescribed. but it appears that setting this small goal on the log sheet may not have been enough 

for some subjects to overcome some of the other factors that subjects daimed prevented them 

from adhering to their programs. However, more importantly. there were not that many comments 

made by the subjects (2 to 6) in both groups. confirming results from Table 5 that adherence was 

fairly high to begin with, as they were only asked to comment if not fully adherent. 

Strengthening Exercise Frequency 

Number of Days per Week that Strencith Exercises Were Performed 

As seen in Table 9a. of the 29 observations tested, none of the examined variables 

significantly predicted adherence. 



Table 9a Number of Days per Week that Strength Exercises Were Perfomied 

Test / Chi Sqwn ! Prob>Chi Square 
N = 29 i 

I 
Whole Model Test 1 5.31 ( 0.51 

Wald Test for Effects 

Treatrnent 
Initial Score 
Gender 
Age 
Previous Therapy 
Number of Appointments 

Times per Dav that Strenath Exercises Were Perfonned 

Of the 29 observations tested in Table 9b, the Whole Model Test did not reveal a 

significant result. When looking at the individual effect of each variable (Wald Test for Effects), it 

seems possible that there was an influence of having had experience with therapy pnor to the 

study. Even though the result of the Chi Square test was not significant, it was relatively close (p 

= 0.06). In order to determine how the influence of previous therapy might predict adherence, 

Graph 2 and Table 9c c m  be examined. In this case. wnsiderably more subjects 

maintainealincreased (n=19) in adherence to the times per day that strength exercises were 

supposed to be perforrned. as compared to those who decreased (n=l9). Of the subjects that 

increased, 68% were those who had previous therapy. Of the subjects that decreased, only 20% 

had previous therapy. This supports the Wald Test for Effects which was close to significant 

(p=0.06). 

In consideration of the log sheet and its non-significance, the Experimental group 

included nine subjects h o  had previous therapy and six subjects who did not The Control group 

included only six subjects who had previous therapy and 10 subjects who did not. Therefore. as 

having previous therapy appeared to predict better adherence, and the expeflmental group had 

more people with previous therapy experience, one would expect that if the log sheet had the 

ability to predict better adherence, then the previous therapy experience rnight have contributed 

to this result. However, since no significant probability resulted for the log sheet, it can be 

assumed that completing the log sheet tmly did not affect the ability to predict adherence to the 



times per day that strength exercises were to be performed. 

Table 9b Times per Day that Sbength Exercises were Performed 

Test I Chi Square 1 Probachi Square 
N = 29 1 ! 

Whole Model Test ' 10.27 j 0.11 

= Wald Test for Effects 

Treatment 
Initial Score 
Gender 
Age 
Previous Therapy 
Nurnber of Appointments ! 0.59 
(' = significance at p<0.05) 

Graph 2 Outcome Probabilities as Predicted by Having Had Therapy Previously 

Table 9c Cross Tabs of Adherence Change by Previous Therapy 

d = decreased m = maintainedlincreased 

r 
Previous Therapy 

NO 

Yes 

Total 

Nurnber of Prescribed Strenuth Exercises Perforrned 

As seen in Table 9d there was no statistical significance in the Whole Model Test or the 

Adherence Change 

d m 

a 6 I 

2 13 

! 
i 19 

Wald Test for Effects. Neither the log sheet nor any of the other tested variables significantly 

Total 

14 

15 

29 



predicted adherence to petforming the nurnber of strength exercises prescfi bed. Again, no 

variance occurred in the initial score. indicating scores of 3 or above (Appendix M). 

Table 9d Number of Prescri bed Strength Exercises Perfonned 

Test Chi Square Prob>Chi Square 
N = 29 1 i 
= Whole Model Test 1 2.67 ! 0.75 

I 

1 Wald Test for Effects I 
1 

Treatmen t 1 0.15 I 0.69 
Initiai Score i 0.00 1 0.00 

t 2.09 1 0.15 
0.19 0.66 

Previous Therapy 0.01 0.95 
Number of Appointments I 0.04 , 0.83 

Open-Ended Comments From Subjects Expiaining lncornplete Adherence to Qiescribed 
Frequency of Strength Exercises 

Table 10 Reasons Given by Subjects for Not Adhering Fully to Prescnbed Frequency of 
Strength Exercises 

Control Group Experimental Group 

Time 1 1 1. Time Constraints: 50% , 1. Time Constraints: 67% 
/ (1 0120 comments) / (a3 comments) 

2. Foraetfulness: 10% (2120 comments) 2. For~etfulness: 20% (21 0 comments) 
Fatique: 10% (2120 comments) 
Inconvenience (ie. unavailable 

i Eauipment, location): 10% (2120 , 
! Comments) 

3. Other 20°h (4/20 comments) 3. Other: 50°h (511 0 comments) 

Time 2 , 1. Time Constraints: 37Oh 1. Time Constraints: 42% 
1 (10127 comments) j (8~9comments) 

2. Pain: 1 Som (4/27 comments) ! 2. Inconvenience (ie- access to 
equipment): 21 Or6 (411 9 comments) 

I 3. Inconvenience: 1 1 O h  (3127 1 3. Subject did work related or sports 1 comrnents) 1 / related exercise instead: 1 1 O h  (2/19 
lllness 1 1 O h  (3127 comments) , comments) 
Fatique: 1 1 O h  (3127 camments) 

l 4. Other 15% (4127 comments) i 4. Other 26% (511 9 comments) 



Time 

Lack of time. again, is a major consideration for al1 subjects who did not adhere fully to 

the presaibed frequency of strength exercises (Table 10). Obviously, this is an important issue 

that needs to be addressed. 

Differences Between Time 1 and Time 2 

At Time 7 .  forgetfulness is rated the number two reason for non-adherence. However it is 

not even rated at Time 2. This occurrence cannot be related to the completion of the log sheets 

as it occurs for both the control and experimental groups. 

At Time 2. a variety of cornments were made similar to questions exarnined previously. 

Pain again is a factor, but only a response made by members of the control group. Some subjects 

in the experimental group reporteci that they were actually substituting other exercises for the 

prescribed program. Though, this was not was prescribed by the therapist, it was at least 

exercise, as compared to the control group, that again daimed, illness, fatigue, or inconvenience 

as reasons for not adhering fully to the prescribed frequency for performance of strength 

exercises. 

Repetitions Prescribed for Strength Exercises 

Two questions measured adherence to Repetitions Prescribed for Strength Exercises. 

The scores on the two questions were summed to arrive with a total score for this section. This 

occurred because there was little variation in the manner that subjects answered both questions. 

Any change that occurred tended to be in both questions of the section so even if the scores were 

summed. there was still a good indication of the type of change. The raw data in Appendix N 

demonstrate this. 

As seen in Table 11, there were no significant results in the Whole Model Test or the 

Wald Test for Effects. Even though the log sheet provided a section for the subject to record the 

target number of repetitions so helshe would be able to see what exactly was prescribed. there 

seemed to be no prediction of adherence. There was no variance in the initial score of the 



subjects. Al1 scores were above "half of the repetitions prescribed" (Appendix O) indicating that 

adherence to strength exercise repetitions was not necessarily a challenge for the subjects. 

However, the relationship between previous therapy experience and adherence to Strength 

Repetitions is close to significant Through further analysis (Graph 3). it can be observed that of 

those who inueased in adherence, 71 O h  had previous therapy. Of those who decreased, only 

36% had previous therapy. Thus. there does seem to be a relationship between previous therapy 

and adherence. even though this is not significant. Those who have had past experience with 

therapy seemed to adhere better. More people had previous therapy in the expenmental group (n 

= 9) than in the control group (n = 6). However, the effect of the log sheet remained insignificant. 

Thus. having had previous therapy had no effect on the tfeatment results. 

Table 11 Repetition Prescribed for Strength Exercises 

Test Chi Square 1 Prob>Chi Square 
N = 28 

1 Whole Model Test ; 7.64 0.1 8 

i I = Wald Test for Effects 1 
1 
1 

I I 
Treatment ! 0.13 ! 0.73 
Initiai Score 0.00 O. 00 
Gender 1.53 0.21 
Age 1 0.17 ! 0.68 
Previous Therapy I 3.64 1 0.06 
Number of Appointments i 2.77 1 0.10 

Graph 3 Outcome as Predicted By Previous Therapy 



Table 1 l a  Cross Tabs of Adherence Change by Previous Therapy 

Previous Thenpy 1 Adherence Change 1 Total 1 

d = decreased m = maintainedlincreaseâ 

I d m 

7 No 5 

Yes 4 ' 12 

Total ! 17 'l I 1 

Open-Ended Comments F rom Subjects Explainhg Incornplete Adhererrce to Prescribed 
Strength Repetitions 

12 

16 

28 

Table 12 Reasons Given by Subjects for Not Adhering Fully to Prescribed Strength 
Repetitions 

I / Control Group f Experimental Group 
I 1 

L j Time 2 1. Pain: 30% (3/10 comments) 1. Time Constraints: 40% 

I j (35 comments) 
Pain: 40% (215 comments) ! 

1 

Tirne 1 
t 

' 1. Pain: 67Oh (2i3 comments) i 1. Pain: 40% (2/5 comments) 

i 

i 
2. Time Constraints: 33% (113 2. l ime Constraints: 20°h 

1 comments) 1 (115 comments) 
/ Foraetfulness: 20% (1 /5 comments) 

DifFbltv of Exercises- 20% 
1 (1 15 comments) 
1 

2. Time Constraints: 20% (211 0 
comments) 

I 

j 3. Other: 50% (5110 cornments) 

2. Boredom: 20% (115 comments) 

Differences Between Time 1 and Time 2 

Note the variation in comments made about non-adherenœ to strength repetitions in 

Table 12. At Time 1, comments about pain ocuirred more often than comments about time. 

However. time was still the second most popular comment. 

Again. it is important to notice that few comments were actually made, in the first 

questionnaire. about non-adherence. As the question only asks the subject to comment if full 

adherence did not occur. the low number of comments made would impIy that adherence was 

actually fairly good for both groups, confirming results in Table 9c. 



Upon examination of the comments made at Time 2, it is noticed that the total number of 

cornments made for the control group increased, indicating a possible drop in adherence. In the 

experimental group, the number of comments remained the same. m e n  comparing comments of 

the control and experimental group, it is noticed that the nature of the comments made by both 

groups stayed the same (ie. pain, time, inconvenience. etc.). However, at Time 2, a member of 

the experimental group commented that boredom prevented him/her from adhering fully to the 

prescribed program. Even though the log sheets accommodate for a change in exercise 

prescription, it obviously is important for the therapist to address this issue. Perhaps changing the 

exercises or changing a selected goal may reduce boredom. Again, emphasis is on the 

importance of two-way communication between the therapist and the patient. as the patient 

needs to communicate to the therapist that boredom is occumng and the therapist needs to 

respond to this concern. 

Subject's Overall Perception of Adherence 

Finally, the subject's overall perception of adherence was tested and no factors were 

found to significantly predict adherence Fable 13). For this question, subjects were not asked to 

make comments to explain their tack of adherence. 

Table 13 Subject's OveraH Perception of Adherence 

Test 1 Chi Square I ProbXhi Square 
N = 30 

Whole Model Test i 4.44 i 0.62 

Wald Test for Effects ! i 
l 1 

Treatment 0.01 0.97 
Initial Score , 0.01 ; 0.92 
Gender ' 0.11 0.74 
Age 0.94 / 0.33 
Previous Therapy 1 0.46 1 0.51 
Number of Appointrnents f 0.13 / 0.72 



Sumrnary of Adherence Questionnaire Analysis 

1 ) Locr Sheet 

Using the Nominal Logistic Regression analysis, the log sheet did not significantly predict 

adherence. However. the open-ended comments from people in the expenmental group 

sometimes differed from those who did not complete log sheets. For example, in the section on 

Stretching Frequency, the experimental group less often reported that uncertainty of the exercise 

prescription and exercise inconvenience were barriers to adherence. In the section on 

Strengthening Frequency, the experimental group less often reported pain to be a deterrent for 

adherence. As well. those in the experimental group reported doing some type of exercise, even 

if it was not the prescribed exercise, as compared to the control group. The log sheet may have 

had some influence over those in the expenmental group when it came to performing the 

therapeutic exercise program. The log sheet allowed the subject to outline the prescribed 

exercises. making them clear to the subject. As well. the log sheet may have provided extra 

motivation to overcome the barrier of exercise inconvenience. Pain may have been reported less, 

perhaps because some sort of exercise was being done, thus positively infi uencing the patientes 

health. 

2) Other Results from the Nominal Loqistic Rearession Analvsis 

In summary. significant results aflsing from the Nominal Logistic Regression analysis of 

the Adherence Questionnaire were: 

a significant effect of al1 of the independent variables as a whole on the Number of Days per 

Week that Stretches were performed, as indicated in the Whole Mode1 Test. However, no 

individual variable was discovered. 

a positive relationship between the number of therapy appointments and better adherence to 

the Times per Day that Stretching Exercises were prescribed to be performed. 

It is likely that having more appointments with the therapist increased one's chance for 

adherence because the patient had greater contact with the therapist. Also, exercises are usually 



performed dunng visits to the dinic and thus, the patient probably had less days and times per 

day that the exercises had to be perfmed unsupervised, making it easier to adhere. 

Values dose to significance (p = 0.06) were found for: 

the effect of Previous Therapy on the Times per Day that Strength Exercises were 

performed. 

the effect of Previous Therapy on Repetitions Prescribed for the Strength Exercises. 

Even though having previous therapy experience did not affect the frequency that 

exercises were performed. it did seem to affect the manner in whicfi the exercises were 

perfomed, in ternis of repetition for each exercise and times performed during the day. It is 

possible that having farniliarity with the rnethod of perfonning some exercises assists in 

performing them as prescribed. 

3) Adherence 

Adherence was initially good in the following areas: 

the nurnber of preswbed stretches perfomed 

the time prescribed to hold the stretches 

repetition of stretches 

the number of prescribed strength exercises perforrned 

the repetition of strength exercises 

The subjects scored 4 (more than half prescribed) or more on each of the above 

questions. In fact, most subjects scored either 5 or 6 (almost all. al1 prescribed) indicating high 

adherence to the prescribed method of performing the exercises. This explains the large number 

of insignificant results found in the analysis of the Adherence Questionnaire. because since both 

groups were mnsistently good at these aspects of adherence throughout the entire study, there 

was no difference between group performance. Thus, there was no need to improve these 

aspects of adherence via a log sheet or otherwise. If the log sheet did have a small effect on the 

experimental group, it would be difficult to observe any change. However, there are still some 

aspects of adherence that need to be addressed. 



4) Explanations for Non-Adherence 

Upon examination of the explanations given by subjects for not fully adhering to different 

aspects of adherence. it is obvious that time restrictions were a large detenent to adherence in al1 

areas. This rnay be related to having decreased self-motivation. Thus, it is imperative that the 

patient realizes the importance of perfoming the exercises as prescribed and prioritizes the 

exercises differently. The therapist c m  assist the patient by fully educating h i m e r  about reasons 

for perforrning the exercises as well as helping to schedule times during the day in which to 

perforrn the exercises. The therapist must also be aware that the patient may not have as much 

motivation to complete the exercises as the therapist would like. 

5) Communication 

Two - way communication appears to be of extreme importance when considering 

adherence. For example, many subjects complained of pain as being an adherence deterrent. 

Thus. giving the patients pain expectations and pain management skills should be of benefit. As 

well. ensurinç the correct exercise technique might decrease pain if improper technique was the 

cause of the pain. Ensuring patient understanding of the exercise prescription is also important in 

preventing confusion for the patient. A study wnducted by Webborn. Carbon and Miller (1 997), 

examined injured athletes' perceptions of understanding their exercise prescription. They found 

that only five out of 22 patients understood ail of the instructions that they were given and four out 

of five misunderstood a component of their exercise prescription. Patients especially 

misunderstood the frequency that exercises were to be perfomed. and the repetitions prescnbed. 

Six of the patients were not told by the therapist the number of repetitions or frequency of 

required exercises. All of the patients believed that they had understood the prescription correctly, 

even though 77% actually did not. Only three subjects received written instructions frorn the 

therapist and those three also understood their program correctly. All of the patients were 

questioned about their exercises only minutes after the prescription. Imagine m a t  they would 

remember weeks later! The above study indicates how important it is to ciearly prescribe 

exercises and reinforce understanding of them. The patient also must take the responsibility to 

question the therapist if there is a lack of understanding. Asking the patient to outline the 



exercises to the therapist and to demonstrate them might be a good way to ensure patient 

understanding of the program. 

Boredom might also be prevented through good communication techniques. The 

therapist must ensure that the patient feels comfortable in communicating concerns about the 

exercises prescribed. As well. the patient must commit to expressing concerns to the therapist. 

Then the therapist can atternpt to make modifications to the exercises in order to suit the patients' 

needs both physically and mentally. By ensunng good communication between the therapist and 

patient. many of the patients' individual needs can be met and better adherence might occur. 

The following examination of the Interview with Subjects will further investigate the 

effect of a log sheet on therapeutic exercise adherence. 

THE INTERVIEW WlTH SUWECTS 

Following the four-week penod from the initiation of the study and the completion of the 

foltow-up Adherence Questionnaire, each subject was interviewed. Questions were the same for 

both groups with the exception of two additional questions asked of the experimental group 

regarding the log sheets. The format of this section will be: 

1 Presentation of the question 

2 Subjects' responses 

3. Discussion about the responses 



Extent of Adherence 

Question 1 : a)Do you feel you always adhered to your prescn'bed therapeutic home exercise 

program? b)Please rate your overall level of adherence on a s a l e  of 1 to 6? ( 1 = no adherenœ 

whatsoever. 6 = 100% adherence ) 

Table 14 Subjects Perceptions of Adherence 

Response l Experimental Group N = 15 / Control Group N = 18 
a) 
Y E S  

NO 

CLOSE 

NO RESPONSE i 

7% (1 subject) 

73Oh (1 1 ) 

20% (3) 

b 1 
RATING: 

5 

6 

MEAN SCORE 

NO RESPONSE 

Adherence Response 

As seen in Table 14, in both control and experimental groups. more than half of the 

people felt they did not adhere fully to the presuibed therapeutic home exercise program. There 

was not much difference in responses between the two groups. The control group actually had 

more people who claimed to have better adherence (17Oh) than the experimental group (7%). 



An examination of self-ratings of adherence, showed iittte difference in responses 

between the two groups. The mean rating score was 4.1 for the experimental group and 4 for the 

control group. In both groups 33Oh rated themselves as a 5 (almost full adherence), and 20% in 

the experimental group and 22% in the control group rated themselves as a 4. Only one person in 

the control group rated hirnlherself lower than the experimental group, and only one person in the 

control group rated hirnherself higher than anyone in the experimental group. Therefore. the 

results of this specific question about adherence showed similar results to those in the analysis of 

the Adherence Questionnaire. in regards to the effect of the log sheet on adherence. Because 

there was no difference in responses between the two groups, the log sheet did not have an 

effect on the subjects' self-perception of full adherence. 

Question 2: When you did perfom your exercises, did you usually perform ail or part of your 

prescri bed program? 

Table 15 The Amount of the Prescribed Exercise Program Adherecl to by Subjects 

1 Respanse ' Experimentai Group N = 15 Control Group N = 18 I 

i I 
I l 

67% (10 subjects) 72% (1 3 subjects) 
8 

1 

I 
I 

/ NO RESPONSE , 6% (1 ) l 
Note: Subjects that answered "almost ail" or "most" were placed in the "Part" category. 

Again. subjects in both groups answered this question similarly. The majority of subjects 

in both groups replied that if they did do their exercises. they performed al1 of them (exp. group = 

67%. cont. group = 72%). This is consistent with the analysis of the Adherence Questionnaire, 

which showed that, generally, adherence to the rnethod or technique of perforrning the prescribed 

exercises was fairly good. It appeared that it was the prescribed frequency to perfom the 

exercises that caused deficiencies in adherence, not the manner in which the exercises were 

performed. Again. because there is no obvious differenœ between the two groups in replies, it 



seems that the log sheets had no effect on adherence to the manner in which exercises were 

perforrned. 

Changes in Adherence 

Question 3: Do you feel that your level of adherence changed throughout the last four weeks? 

Table 16 Changes in Adherence 

' Experimental Group N = 15 i Control Group N = 18 
I 

/ NO 1 

' 20% (3 subjects) : 17% ( 3  subjects) 
I 1 / YES 

I 1 

* Responses such as: "no, except last week or two because I was si& and " no, except last 

w e e k  were included in the YES response because these responses indicate that there was 

actually a change in adherence 

When questioned about a change in adherence during the four weeks between the 

administration of the Adherence Questionnaire at Time 1 and Time 2. the majority of subjects in 

both groups answered that yes. they perceived that there was a change in some manner (exp. 

group = 80%. cont. group = 8 3 O h ) .  In order to detennine the type of change the following 

questions were examined. 



Question 4a): If YES, then how did it (level of adherenœ) change? 

Table 17a Manner that Adherence Changed 
- . - 

I 
1 ! 1 R e s p a Z  ! Experimental ~ r o u p  N = 15 i Control ~ r o u p  N = 18 

I 

I Decreased 
t 

l 
4 7 O h  (7 subjects) 61 O h  (1 1 subjects) 

, 1 l I ! Adheience was / 7% (1) 
Inconsistent 

i Decreased Strengthening 1 

l Compared to Stretctiing , 

1 = Stopped i 7% (1) 
1 

No Change i 20% (3) 
I 

1 17% (3) 
I i A 

When questioned about the type of change that occurred during the previous four weeks, 

Most subjects responded that overall, they decreased, in some manner, in adherence. Forty - 

seven per cent of the experimental group responded that they decreased, compared to 61 % of 

the control group. The experimental group appeared to decrease to a lesser extent. however. if 

other comments are included. such as the statement that adherence was inconsistent and 

adherence stopped, there does not appear to be much difference between the hvo groups. Two 

subjects in the control group claimed that they decreased in their strengthening exercises 

compared to their stretching exercises. The reason for this difference in adherence was not 

determined. but perhaps the stretches were easier to perfom. as strength exercises usually 

require more effort. 

However, there was a slight difference in the number of subjects who claimed to have 

increased. in some manner. In the experimental group 20°h of the subjects stated that an 

increase occurred compared to 11 O h  of the control group. This is a difference of only one person. 

however. Since there are more people in the control group than the experimental group, it is 

considered to be a greater portion of the experimental group that daimed to have increased. 

There was also a slightly greater portion of subjects in the experimental group who claimed to 



have no change in adherence throughout the study (exp. grp. = 20°h, cont. grp. = 17%). It is 

possible that the log sheets completed by the experimental group had an effect on the above 

differences. The results of the Adherence Questionnaire were not consistent with this statement 

so further comments from the subjects will be exarnined to detemine what effect the log sheet 

had. 

Question 4b): If YES. then m e n  did it change? Is there a point in time M e n  you stopped 

adhering or increased your adherence? 

Table 17b Time that Adherence Changed 

f Response 1 Experimental Group N = 15 ! Control Group N = 18 1 -- 
Decreased after 1-2 weeks 

Decreased after 2-2.5 
weeks 

Decreased after 3-4 weeks 

Decreased on and off 

Stopped after 2-2.5 weeks 

lncreased after 1 week 

lncreased after 1.5 weeks 

Increased after 2 weeks 

lncreased when saw results 

13% (2  subjects 

27% (4) 

13% (2) 

7% (1 ) 

13'/0 (2) 

7% ( 7  ) 

' 33% (6 subjects) 

I No Change , 20% (3) 17% (3) 

As can be observed in Table 17b. 33% of subjects in the control group who had a change 

in adherence. deueased affer one to two weeks. In the experimental group. nobody deaeased 

this early in the program. The earliest that any of the experimental group daimed to have 

decreased was following two to two and a half weeks (13%). which is at a later point in tirne than 

the control group. In fact. 27% did not deuease until after three to four weeks. This makes 40% 

of the experimental group who began to decrease at a later point in time than the control group. 



The control group only had 17Oh who began to decrease following three to four weeks. Also. in an 

examination of times that subjects increased, it appears that the majority of those in the 

experimental group who inueased, experienced the increase following one week. In the control 

group. those who increased found that the increase ocamed after one and a half weeks or after 

seeing results. Therefore. it seems that subjects in the experimental group decreased in 

adherence later in time than the control group and increased in adherence earlier in time than the 

control group. Even though in the analysis of the questionnaire it appeared that there were no 

differences between the experimental and control groups and that the log sheet was insignificant. 

it seems that the log sheet rnay have had an effect on delaying the point in time at wtiich a 

decrease in adherence occurred as well as helping to create an increase in adherence (even 

though it might be slight) a little earlier. Thus, the log sheet. may delay the time it takes to 

decrease adherence and with a combination of other factors may contribute to maintainhg or 

increasrng adherence. 



Reasons for Changes in Adherence 

Question 4c): If YES, then why did it change? Are there specrfic reasons for the change? 

Table 17c Reasons for Changes in Adherence 

I I 

I 
Response - j Erperimental Group 1 Control Group 

i 
DECREASED OR STOPPED: I Total of 12 res~onses 1 Total of 19 res~onses 

Time Constraints 

Pain 

Stopped Seeing Therapist 

Felt Better and Got Away from Daily 
Routine 

Sick 

Not Happy with Exercises (ie. bored. 
didn't think they were working, keeping 
subject awake at night) , 

given 

67% (8112 
responses) 
17Oh (2) 

8Or6 (1 ) 

8% (1) 

g iven 

Not Sure of Prescription 1 

l 
I 

Didn't Want to Push Too Hard 

Decreased Motivation 

26Oh (511 9 
responses) 
1 l Oh (2) 

1 1 O h  (2) 

16% (3) 

21°h (4) 

5% (1) 

INCREASED 

Decreased pain. saw improvements 

Habit Fomed 

Returning to Sport 

l 

Total of 4 responses i Total of 2 responses 
given i aiven 

j 75% (314 responses) [ 50% (112 responses) 

NO CHANGE 20% (311 5 subjects) 1 1 7% (3) 
I i 

1 

* 60% (315 comments) of those in exp. group for <3 weeks stopped because they decreased 

therapy 

Reasons for Decrease 

Subjects were questioned about reasons for the changes they had in adhefence. In 

examining their replies, again. time constraints seemed to be the nurnber one reason in both 

groups for not adhering to their program. Recall, from the analysis of the Adherence 



Questionnaire that this seems to be a major issue that needs to be dealt with by both the 

therapist and the patient. Responses from the control group induded comments about exercise 

prescription, decreased motivation and unhappiness with the exercises. These were comments 

not made by the experimental group and may have been addressed to some extent. by 

completing a log sheet. For example, the log sheet allowed one to write down the exercises so 

that one couid be certain of the exercises to be performed. As well, if the patient was not sure of 

what to write down on the log sheets the patient wouid recognize that more questions must be 

asked of the therapist. opening the lines of communication. Recall, that the importance of 

communication with the therapist was confirmed M e n  the analysis of the Adherenœ 

Questionnaire was discussed. A further confirmation of the need for communication with the 

therapist was the comrnents about feeling pain and feeling better, being deterrents for adherence. 

In these situations the patient needs to be aware of the arnount and type of pain to be expected. 

It 1s often the case wtiere the patient should be continuing with exercises even though hekhe is 

feeling better. At this point in tirne, the subject will probably need some extra motivation to 

continue with the exercise program. 

Interestingly. subjects in the experimental group expressed feelings that wtien they were 

not seeing the therapist as often. they felt that adherence did not occur. Of those subjects who 

only saw the therapist for less than three weeks, 60% of their comments induded the fad that 

their adherence decreased because they were no ionger visiting the clinic. The log sheet 

apparently did not assist some people in continuing with a program once the therapist was not 

involved. indicating the importance of the therapist in helping to ensure adherence. 

Reasons for lncrease 

There were not many sub-iects wtio increased in adherence. Of those who did, 

explanations given by the experimental group induded such factors as observing improvements. 

having decreased pain and fonning a habit. Only two cumments were made by the control group, 

one involving observed improvements and the other noting that the desire to return to sport was a 

motivator for adherence. The fad that the log sheet appeared to delay a decrease in adherence. 



perhaps assisted those in the experimental group to continue with exercises long enough to see 

the benefits of the exercise and to fom a habit to continue with the exercises. 

Factors Contri buting to Ad herence 

Question Sa): In general, what factors do you think would contribute to adherenœ? 

Table 18a Factors Contributing to Adherence 

Response I Experimental Group - 

i Total of 29 responses 
qiven 

Support frorn Others (ie. farnily. therapist, / 24% (7129 responses) 
fellow workers) ! 

Time Management i 21°h (6) 

Personal Motivation/Goals (ie. Desire to / 17% (5) 
return to work, keep up with young 1 

daughter. or to participate in sport) i 

Education About Therapy l 14% (4) 

i 
Suitable Environment for Exercise (ie. / IO0! (3) 
available equipment) , 

Good Relationship with Athletic i 7% (2) 
Therapisv Cornfortable Clinic 
Atmosphere ; I 

l 
Guiltf Being Told Patient Would Not Get ' 7% (2) 
Better Otherwise 

Working With a Partner 1 3" (1 
l 

Seeing Resultsi Feeling Better 
1 

i 

Visiting Therapist Regularlyl Check Ups I 
From Therapist 

Belief in Exercises 
l ; 

Having a Specific Program Setupl Doing 1 
Exercises in Same Place or Wth I 

Workouts I 

Adherence Depends on How Subject is 1 
Feeling 

l 

Control Group 
Total of 37 responses 
aiven 

5% (21 37 responses) 



Surprisingly, when questimed about factors contributing to adherence, the most common 

answer given by the experirnental group was having support from others such as family. the 

therapist, or fellow workers. Some other studies have also reported that those who adhered, were 

those with support from significant others (Fisher et al., 1988; Byerly et al., 1994). ln light of 

previous responses given, one would expect time management to have been the most common 

answer. It was, however, the second most common response for the experimental group and the 

most cornmon for the control group. Other than this, there was not much difference between 

groups in the manner that they responded to this question aside from some comments in regards 

to personal preferences, and some comments from the control group that might be resolved 

through the use of a log sheet These will be mentioned in a discussion of the log sheet. 

It is obvious that having social support is not the only factor that contnbutes to 

adherence. Another common response selected by both groups was having personal motivation 

or personal goals. A variety of other responses were also given. as seen in Table 18a. indicating 

the many different factors that individuals felt were important to them. 

The above results appear consistent with other studies. Fisher. Mullins. et al. (1993) 

reported that surveyed athletic trainers were unanimous in agreement that having social support 

is crucial. As well. they agreed that having seif-motivation is important and that being supervised 

and monitored is necessary as well. Finally. these researchers claimed that setting short-term 

goals can be important as a confidence builder. Fisher. et. al.. (1988) also found that those 

having support from significant others were better adherents than those who did not. As well. they 

reported that those who adhered were more self-motivated, perceived that they workea harder, 

tolerated pain better, and were less distracted by scheduling or environmental barriers. Therefore. 

it seems that it is important for the therapist to determine what factors the patient feels are 

necessary in crder to assist himher to adhere to the exercise program. 

The Los Sheet 

The log sheet possibly assisted some in setting goals and observing progress. It laid out 

the exercise program so that exercises were clear to the patient. and perhaps by scheduling 



times on the log sheet to do the exercises, one may be assisted with time management. as well. 

It should be noted that 8% of the comments coming frorn the control group (See Tabie 18a) 

involved having a specific program setup. The experimental group did not mention this. It might 

be the case that this need was satisfied for those in the experimental group as they were required 

:O outline their program on the log sheet. However. as discussed previously. communication 

between the therapist and the patient appears to be important so it rnay be necessary to have a 

few discussions with the patient to determine his/her needs before the log sheet is introduced. 



Factors Contributing to Non-Adherence 

Question 5b): In general, m a t  factors do you think would contribute to non-adherence? 

Table 18b Factors Contributing to Non-Adherence 

! t l 1 
Response 1 Experimental Gmup Î Contml Group 

1 Total of 25 resmnses 1 Total of reslionses 
1 1 Time Conflicts 
1 

1 given 1 given 
1 44K (1 1/25 responses) 1 33% (1 2/36 responses) 

1 Pain 
j / = Fatigue 
1 
4 

! No Progress Observed 
I 
I 

Boredom 

Forgetfulness 

; Equipment Availabilityl lnwnvenience 1 4 X  (1 ) 
! l i Feeling Better 

1 Being Considered a Number 1 4% (1) 
1 

Not Wanting to Go Back to Work : 4% (1) 

1 = Lack of Motivation I I 
1 I 

! 
Unhappiness VVith Exercisest No Belief i 

i in Them 

Lack of Education in Regards to I 

Exercises i 
l 
I 

1 Unable to Con!inue to Visit Therapist 1 1 

= Exercise Program Not Structured I 3% (1) 
4 l l 

= Adherence Depends on How Subject is 1 / 3% (1) 
Feeling ! ! 

Subjects were questioned about factors they considered to contribute to non-adherence. 

Responses were repetitive and consistent with reasons for their own non-adherence, and these 

were previously discussed in the analysis of the Adherence Questionnaire and in question 4c of 

the Interview (See Table t 7c). For both experimental and control groups, having time conflicts 



was the number one factor cacitributing to non-adherence. Again, it must be stressed that patients 

do not seem to make their health a priority and more discussion must occur with the therapist in 

order to educate the patient about the importance of taking proper care of the injury. 

Comparison of Grou~s 

Generally, both groups responded sirnilarly. In addition to time constraints, both groups 

suggested similar factors, such as pain. not observing progress, boredom with exercises. and 

inconvenience. as deterrents for adherence. Previous studies agree that those with better pain 

tolerance and those not concemed with environmental considerations (ie. inconvenience of 

exercises) were better at adhering (Fisher. Mullins, et al., 1993, Fisher, et al., 1988). Many of 

these factors could be addressed through discussion about pain expectations. and having 

awareness of what the subjects' needs are, in order to have motivation to perforrn the exercises. 

As discussed earlier, using a log sheet appears to delay a decrease in adherence and thus. may 

keep the subject perfonning the exercises long enough to be able to observe progress and 

therefore. have some additional motivation to continue with the program. 

Additional comnents expressed by the control group that were not expressed by the 

expertmental group included having a lack of motivation, being unhappy with the exercises or 

program structure. being uneducated about the exercises. and being unable to continue to visit 

the therapist. It might be possible that the subjects in the expenmental group did not express 

these factors as wncerns because the log sheet gave them some additional motivation. and 

opened up the opportunity to discuss exercises with the therapist because, in order to complete 

the log sheet, the subject had to be familiar with the exercises. 



Suggestions for lrnproving Adherence 

Question 6 for Control Group and Question 8 for Experimental Group: Can you suggest 

some other methods that might help you to adhere to your program? 

Table 19 Suggestions for lmproving Adherence 
I 
I 1 

1 aiven 1 ~ i v e n  

Response 

NO SUGGESTIONS j 33Oh (511 5 responses) 1 4Oh (1126 responses) 

Experimental Group I Control Group 
Total of 15 reswnses 1 Total of 26 resoonses 

Give Log Sheets to Therapist / 13% (2) 

More Moneyi Not Having to Go to Wwk / 13X (2) 

Time Management ! 13% (2) 
I 

More Appointments with the Therapistl / 27% (4) 
Regular Checkups or Reminders from 1 
Therapist 

I 

Using Log Sheets as a Daily Reminder : 7% (1  ) 

Access to Therapeutic Toolsl Equipment / 7% (1 ) 

Have a Workout Partner 7Oh ( 1 )  

Self - Motivation I 7Oh (1) 
i 

Better lnstructionl Education of Exercises 1 7% (1 ) 
ie. Pictures, Written Protocol 

Betng Able to See Benefits I 

Pain ControV Logging Pain 
l 
j 

Positive Attitude. Encouragement and ; 
Praise from the Therapist 1 

More Self Discipline I 

1 

Not Being Sick ' 40h ( 1 ) 
f l 

Subjects were asked to suggest some specific methods that they felt might address some 

of the deterrents to their own adherence. Five people in the experimental group said "no", they 

did not have any other suggestions, and one in the controt group had nothing to contribute. tt is 

assumed that these people did not feel that their adherence needd  any improvement and were 



satisfred with the adherence motivators they already had in place. The fact that more people in 

the experimental group had no other suggestions indimtes that they may have k e n  happy with 

the set up of the log sheet that they used. 

Reaular Check Ups 

The most cornmon suggestion çoming from the experimental group was having more 

appointments with the therapist or having regular check ups or reminders from the therapist (27Oh 

of the comments). Fifteen per cent of the comments corning from the control group also made 

this suggestion. This is simiiar to a study by Sluijs, et ai. (1993) who reported that patients who 

were monitored by the therapist was more likely to adhere. 

Time Management 

Of course. time management was recommended by 23Oh of the comrnents in the control 

group and 13% of the experimental group as means of improving adherence. In fact 13% in the 

experimental group even suggested. that they would adhere better if they had more money and 

did not have to go to work. As this is unrealistic. a better way of managing time must be 

discovered. Breaking up the exercise program so srnall portions of it wouid fit into different parts 

of the day might be one way to remedy this problem. For example a patient could stretch wttile 

waiting for the bus, or dunng a coffee break. Sorne exercises could even be perforrned while 

sitting at a desk or in an elevator. Getting up earlier in the moming might help also. The therapist 

could assist by rnodifying exercises to help the patient to fit exercises into a daily routine. 

The L o s  Sheets 

Both groups suggested the use of a log sheet (exp. grp. 7% - 1 person. cont. grp. 8% - 2 

people). Even though. on its own the log sheet did flot appear to increase adherence, (as seen in 

the analysis of the Adherence Questionnaire), it did delay decreases in adherence, and some 

subjects requested this method to assist them. 

Another suggestion coming from the experimental group was to give the log sheets to the 



therapist (13% of the cornments). Perhaps if the patient were to cornpiete the log sheets and 

hand them in to the therapist on a regular basis, the need for therapist check ups would be 

satisfied as well as having the log sheet available as a motivational tool and program stmctural 

tool for the patient. In fact, 23Oh of the comments made by the mntrol group, and 7% of 

comments from the experimental group suggested that having better instruction of exerase 

performance and being educated about them. in the form of pictures and written protocol would 

help them to adhere. The fact that less people in the experimental group suggested this, might 

indicate that the log sheet already satisfied these needs. However, improvements could be made 

to the log sheet to provide more space for key rerninders about exercise technique, or pidures. 

Some subjects in the control group alço suggested that they wouid like to be able to see 

the benefits of the exercise (4% of the comments) and be able to log their pain (4Oh of the 

comments). If they had completed the log sheets in the study, they may not have made these 

requests because when using the log sheets, subjects were asked to log their pain in order to 

monitor improvements or setbacks. This request was not made by any subjects in the 

experirnental group so perhaps by cornpleting the log sheets this need was fulfijled. 

It should also be noted that the subjects were required to hand the log sheets in to the 

researcher on a weekly basis. Subjects were not very cornpliant to this request. Thus. it seems 

that they rnay not have seen the researcher as someone who would be an authonty figure or 

motivator to wmplete log sheets. However, the subjects did adhere to the cornpletion of the log 

sheets. to the best of the researctier's knowledge. It also should be noted that, even though some 

subjects suggest that giving log sheets to the therapist rnay assist in adherence. the therapist 

may have a difficult time in obtaining log sheets from patients, as they may forget to hand them 

in. or not want the therapist to know that the patient was not very adherent to the exercises. 

Other Su~qestions 

Other suggestions made by subjects to improve adherence (as seen in Table 19) 

included having: 

access to therapeutic tools and equipment 



a work out partner 

better self motivation 

encouragement from the therapist 

more self discipline 

perfect health - no illness 

Obviously, there is not much that can be done if one is ill. If the patient is encouraged to 

express needs to the therapist. the therapist rnight be able to do the following: 

help the patient find a work out partner 

give the patient more encouragement if needed 

help the patient to have access to therapeutic tools 

suggest some methods to help motivate the patient (ie. log sheet). 

tt is clear that this study confirms the statement made by Meichenbaum and Turk (1 987) 

claiming that there are more than 200 variables influencing adherence. It is important to 

recognize the barriers to adherenœ and to try to eliminate them (Fisher, Mullins. et al., 1993) 

Repeatedty, it has become apparent that an imponant step in assisting a patient with adherence 

is cornmunicating with himlher and finding out what needs must be met to assist with adherence. 



Prior Use of Li- and Log Sheets 

Question 7 for Control Group and Question 9 for Experirnental Group: Are you nomally the 

type of person that likes to keep lists to ensure that you get certain tasks completed? Do you 

nonnally keep daily log sheets to cornplete your exercises? 

Table 20 Prior Use of Lists and Log Sheets 

Response 1 ExpenmenW Group N = 15 1 Control Group N = 18 

LISTSILOG SHEETS OF 
EXERCISES: 

Yes 

NO RESPONSE 

LIST KEEPER: 

= Yes 

No 

Just starting to/ trying to be 

more organized 

Only at Work 

7Oh (7  subject) 

87Oh (1 3) 

1 
0% (O subjects) 

I 100% (18) 

This question was asked in order to detemine if subjects were completing a log sheet or 

list of sorne sort on their own to help themselves with adherence. The largest concern was with 

the control group because if any subjects were filfing out log sheets on their own. this would affect 

the results. As can be seen in Table 20, only one person (experimental group) of al1 of the 

subjects claimed to already keep a list or log sheet for exercises. More people daimed to keep 

lists (40% exp. grp., 17% cont. grp.), and some only for work purposes (7% exp. grp., 6% cont. 

grp.). However, since only one person daimed to do so for the purpose of completing exercises, 

there would be minimal effect. 



Evaluation of Log Sheets 

Question 6 for Experimental Group: How do you feel about the daily log sheets that you kept? 

Do you feel that they assisted you in adhering to your prescribed therapeutic home exercise 

program7 

Table 21a Assistance Provided by th8 Log Sheet 

1 Response About Log Sheet s Percentage of Responses 

[ ASSISTED 

, 
l 

1 53% (8/15 subjects) 

DIDNOTASSIST s 13% (211 5 )  

I 1 NOT SURE r 7% (111 5) 
I 1 

ASSISTED OURING THE 27% (4/15) 

i FlRST COUPLE OF WEEKS 

lt is with the above question and the fotlowing question that we will observe what the 

subjects felt about the log sheets. As can be seen in Table 21a. 53Oh of the subjects felt that the 

log sheet assisted them in adhering to their prescribed home program. Though a signrficant 

change in adherence did not appear through the analysis of the Adherence Questionnaire. this 

analysis did not take into account the feefings of the subjects. Twenty - seven per cent of the 

subjects felt the log sheets assisted in the first couple of weeks of the study. This Ïs consistent 

with the results in Table 15b that describes the time period in wtiich subjects felt their adherence 

changed. It was obsewed in Table 1 Sb that 13% of those in the experimental group decreased in 

adherence following two to two and a half weeks and 27Oh decreased following three to four 

weeks. This confirms that even though the log sheet may not have increased adherence 

significantly, it did affect the amount of time it took for a decrease in adherence to occur 

Also. as cm be seen in previous discussion. it appears that each person requires 

individual needs to be met in order to have adherence. Those who felt that the log sheets 

assisted, probably found that the log sheets met some of their needs. The 13Oh that stated that 

the log sheets did not assist, and the 7% that was not sure, probably had other needs that were 

not met by the log sheets. Again, this confirms the importance of discussion between the 



therapist and the patient to determine hisher needs. 

Table 21 b Comrnents About the Log Skeets 

l 
Comments about Log Sheets 1 Percentage of Rerrponises 

i Total of 14 reswnses ~ i v e n  

were too many exercises 

Did not need the log sheet after 2 weeks because subject began to 
see results 

Once exams began they did not help 

Helped at home but subject forgot to take them to work 

Helped give direction for exercise because direction from the 
therapist was not clear 

Served as a reminder 

Kept track of exercises and what to do 

Subject used to use log sheets and got fanatical about them 
because subject not doing things subject would like to now 

2g0h (411 4 responses) 

29Oh (4) 

Table 2 1 b shows comments about the log sheets that were made by subjects in the 

experimental group. The two most cornmon comments were that the log sheets: 1 ) served as a 

reminder to do exercises and 2) helped the subjects to keep track of exercises and how to do 

them. Another comment related that the log sheets helped to give direction for the exercises 

because instructions from the therapist were not clear. Thus. the log sheets did indeed help 

subjects to remember to do the exercises as well as provide an outline for them to follow. 

Recall that many subjects complained that adherence did not occur because they forgot to do the 

exercises or they were unsure of the exercise prescription. 

Through an examination of the remaining comments it seems that for some, the log 

sheets did not assist, following a certain perïod of time, or when "life became a little busy" (again 

I 

Log sheet did not help dunng the last two weeks because there 1 7% (1) 

consistent with results from Table 17b). 

Comments that differed from the abme. from patients who were involved in therapy for 



less than three weeks. revealed that one subject hates log sheets because "they are like doing 

work". Another subject felt that the log sheets did not help after therapy appointments were 

finished, and a third felt that the log sheets helped to increase the "guilt factot' if exercises were 

not performed. 

Therefore. it appears that many subjects did find that the log sheets benefited them to 

some extent. However. it must be remembered that people have individual likes and dislikes in 

regards to filling out a iog sheet, and one who does not care for such a practice is probably not 

going to receive any benefit fiom completing one. One question that now appears obvious is 

' W a t  can be done to maintain adherence following the first couple of weeks?" and "How can 

adherence be promoted once 'life becornes extrernely busy'?" As has been discussed previously, 

subjects had issues with time management and this seems to be the key to promoting better 

adherence for athletic therapy patients. 

Suggestions to lmprove the Log Sheet 

Question 7 for Experimental Group: Do you have any suggestions to improve this log sheet? 

Table 22 lmprovement of the Log Sheets 

S ~ q e s t i o n s  to lmprove Log Sheets - Fercentaqe of Responses . 
Total of 9 resmnses aiven 

! 
L 

Would like space to write comrnents at the end of each day 22% (29 responses) 
instead of the end of each week 

= Would like more space for more exercises i 22Oh (2) 

1 Would like a smaller forml there were too many pages 22% (2) 1 
Would like a code at the beginning (ie. numbers for exercises) 1l0h (1) 

i I 
Would like the names of the exercises desdbed on the back of j 11% (1 ) 
the sheet 

1 Would like to be able to take into account the changing of i 1l0h (1) 1 
axercises 

1 NO SUGGESTIONS FOR IMPROVEMENT 1 53% (811 5 subjects) 1 



As c m  be seen in Table 22, just over half of the subjects in the experirnental group were 

content with the set up of the log sheet and made no suggestions for improvement. Many of the 

comments made were a result of the subject either not paying close attention to instructions 

given. or forgetting instructions. However, each subject was given instructions in both verbal and 

written format. For example, if subjects wanted more space on the log sheet for exercises, they 

were instruded to contact the researcher for more sheets. Also, in order to take into acmunt the 

changing exercises. subjects were directed to write them in as they changed. Again, if more 

sheets were required, the subject could contact the researcher. The subjects were given 

permission to write the exercises in the appropriate space in whatever manner they chose. For 

example, they were told that they could write exercises in code (ie. assign a number to them) or 

draw a little picture, or write the name. If they would Iike a code at the top of the log sheet or have 

the exercises desaibed on the back, it was up to them to do so. Thus, m e n  giving patients 

direction or instructions. it is important to be very clear and repetitive to ensure that details are not 

missed (Fisher, 1990). 

It might be possible to make the log sheets smaller and condense them into a booklet in 

order to make them easier to use. Also, making space to place comments at the end of the day 

instead of the end of the week might. not be a problem. However, providing both at the same time 

might be dificult. Thus. size might have to be compromised for more space, or vice versa. 

A couple of comments from those who were in therapy for less than three weeks inciuded 

one who felt that filling out the repetitions, sets and time of day for the exercise was confusing 

(See log sheet in Appendix E) and another who would have liked to have had visual rewards or 

prizes awarded. Thus, again. the therapist should be ciear with instructions and be creative with 

patients in helping to motivate them. 

Question ta Subjects About Further Research 

Out of cunosity. subjects were asked if they had any ideas for future research in the area 

of athletic therapy adherence. Many subjects had no suggestions, but there were a few 

interesting ideas that came out of the conversation. 



Many suggestions were actuaily related to comments made by subjects about reasons 

for non-adherence. For example subjects wondered the following: 

Would better access to facilities help people adhere? 

How does goal setting affect adherenœ? 

Do many people actually know about the benefits of the exercises? and how long should they 

do them for? 

Do ex plana tions and education help adherence? 

How do you get around having pain and its adverse relationship with adherence? 

How do you know that you are getting better because of the exercises? 

How do you k n ~ w  wtiich exercises are the best for healing? 

It would be interesting to strength test during therapy to see if changes are occurring ('Note: 

Most therapists do this throughout therapy in order to assess which stage the patient is at) 

Surnmary of the Interview with Subjects 

Through an in depth examination of the interview that subjects underwent many 

observations can be made. It was determined that only one subject who was in the experimental 

group normally kept a log sheet or list for recording exercises so the answers from the subjects 

were not biased. 

1 ) Subjects' Perceptions About Their Own Adherence 

Most subjects agreed that they did not fully adhere to their programs ( exp. grp = 73%. 

cont. grp.= 72%) however most adhered to al1 of the exercises prescribed ( exp. grp. = 67Oh. 

cont. grp. = 72%), but not necessarily performing them as often as they were supposed to. This 

information is consistent with the analysis of the Adherence Questionnaire. where it was 

discovered that subjects tended to adhere better to the manner in which the exercises were 

supposed to be perforrned as opposed to the presctibed frequency of the exercises. 



2 )  Chanrie in Adherence 

The rnajority of subjects (exp. grp. = 80°h. cont. grp. = 83%) felt that a change in 

adherence did indeed occur during the four week period between questionnaires. Forty-seven per 

cent in the experimental group and 61% in the control group daimed to decrease adherenœ. 

Seven per cent of the experirnental group stopped perforrning exercises altogether. Twenty per 

cent of those in the experimental group, and 11 Oh in the control group claimed to increase. There 

was a slight difference in adherence between the control and experimental groups, indicating that 

perhaps the log sheet had somewhat of a positive effect on adherence. 

3 )  Time Taken for a Channe in Adherence to Occur 

Through an examination of the time when a change occurred, it was possible to see that 

most of those in the experimental group who decreased, tended to begin to decrease in 

adherence following three to four weeks. The earliest that a decrease occurred was from two to 

two and a half weeks. Most who decreased in the control group began to decrease following one 

to two weeks. It was also observed that those in the experimental group who increased did so 

following one week or two weeks as wmpared to a smaller number in the control group that 

increased after one and a half weeks or once results were observed. Therefore. completing the 

log sheet delayed a decrease in adherence and also decreased the time before which an 

increase in adherence ocairred. 

4) Reasons for a Change in Adherence 

Subjects were questioned about reasons why they decreased, increased. or stopped 

adhering to their exercises. Again, time restrictions were a major contributing factor for those who 

decreased or stopped adhering. However, the log sheet did seem to assist in outlining a program 

and allowing subjects to continue with the prograrn Long enough to see benefits, as only the 

control group cornplained about uncertainty about exercise prescription and not being able to see 

benefits. This probably occurred because subjects were unable to stick witti the exercises long 

enough to see benefits. 



For those subjects in the experimental group that increased in adherence. reasons 

included obsetving improvements, having deueased pain or forrning a habit. Again, the log sheet 

might have assisted the subjects in perfonning the exercises over enough time to be able to 

observe benefits and forrn a habit. In the control group, those that increased eittier had the 

additional motivation of wanting to return to sport. or were able to observe the benefits of the 

exercise. 

Ci) Fzctors Contributina to Adherence 

W h ~ n  questioned about factors contnbuting to adherence. it became apparent that 

people may have different preferences. A variety of responses were given. such as having 

support from others. being educated about the therapy, goal setting. being able to observe 

progress. and the ever - popular. having better time management. It is obvious that as each 

person 1s motivated by different factors. it is important for the therapist to try and determine which 

factors are important to the patient. especially if planning on utilizing a motivation tool such as a 

log sheet Having discussion with the patient is probably the best way of communicating with 

himlher. though the therapist might also wish to develop a questionnaire to assist in detemining 

these factors. Taylor and May (1 996) used a Sports lnjury Rehabilitation Beliefs Survey (SIRBS) 

in their study to determine the health beliefs of their patients. Godin, et. al. (1994) also used a 

questionnaire to detemine barriers to adherence. 

6) Deterrents to Adherence 

As important as it is to detemine wtiich factors will assist a patient to adhere, it is also 

important to address factors that act as a deterrent. Repeatedly, subjects referred to time 

conflicts. Once again, they consistently reported pain, unhappiness with the exercises. 

inconvenience of exercise, not being able to see progress, lack of motivation and various other 

factors (Table 18b). The log sheet may keep the patient perfoming exercises long enough to 

allow benefits of the exercises ta be observed, also providing some extra motivation. Filling out 

the exercises to be performed also helps the patient to be sure of wtiat exercises are to be 



performed. Discussion with the therapist pnor to beginning the pfogram rnight help to iron out 

some of the other difficulties. 

7) Sugqestions from Subiects for lrn~rovina Adherence 

One suggestion for improving adherence included having more check ups or 

appointments with the therapist. Some subjects in both groups also suggested the use of log 

sheets and giving them to the therapist. As well, subjects would like to have written protocol and 

pictures of the exercises with better instruction. It seems that the use of the log sheet may fulfill 

these requests. The log sheet couid be improved by adding space for key reminders about 

exercises and pictures with instructions. If the patient was required to hand the log sheet into the 

therapist on a weekly basis, the patient would also be checking in with the therapist, pertiaps 

having a little extra motivation to adhere to the protocol. 

8) Subiect Opinions of the Lou Sheets 

Specific questions about the log sheets revealed that over haif of those in the 

expertmental group (53%) felt that they were assisted in some way by completing the log sheets. 

An additional 27% felt that they were assisted for at least the first two weeks. Through an 

examination of the wmments made by these subjects it seemed that the log sheets served as a 

reminder for some subjects, helped some to keep track of the exercises and gave some direction 

for the subjects. However, the log sheets only appeared to help to a certain extent: once the lives 

of the subjects changed or became a little busier, the log sheets did not have much effect on the 

subjects. Thus, a major concern that needs to be addressed is finding a method to assist subjects 

in maintaining adherence once an interruption in the daily routine occurs. 

9) Sumestions to lmprove the Loa Sheets 

An examination of suggestions to improve the log sheets revealed that some 

improvements could be made to make the log sheet more space efficient in terms of making it a 

srnaller size or providing more space for patients to write in. Other suggestions made it apparent 



that subjects may have forgotten instructions or not paid close attention, or instructions were not 

clearly given. Thus, it is important to ensüre clear direction. Otherwise. it seemed that most 

subjects were fairly content with the use and the set up of the log sheets. 

THE VARIABLE RAllNG SHEET 

Following the four - week period, subjects were asked to wmplete a Variable Rating 

Sheet rating the importance of different variables. which might affect their adherence. Variables 

were rated on a scale of 1 to 6, 1 meaning no importanœ wtratsoever, and 6 meaning the 

variable is the most important. The Iist included the variable: 'Hlling out a daily log sheet". The 

goal was not to determine what factors were important to each subject. as that would be a 

separate study, but to detemine whether those in the experirnental group rated 'Yilling out a daily 

log sheet" differently than those in the control group. The other variables listed on the sheet were 

there to act as buffers. so subjects would answer honestly and not know that they were being 

asked directly about the log sheet. 

The sheet was analyzed using Jmp Start Version 3 Statistical Package performing a 

cross tab table and using Chi Square analysis. A t-test was not perfonned because the data was 

considered categoiical. as explained in the Methodology Chapter (Chapter 3). Using this analysis 

it is possible to detemine if there is a significant difference between the manner in which 

experimental group and control group rated "fÏlling out a daily log sheet". The results were as 

follows: 

Table 23 Cross Tabs Table for Variable Rating Sheet Responses to the Importance of 
"Filling Out a Daily Log Sheet" 

( Score 1 Control / Exparimental 1 



Table 24 The Difference Betwsen Groups on Rating of "Filling Out a Daily Log Sheet" 

: Chi Square Prob>Chi Square 
1 I 

/ Likelihood Ratio , 14.73 0.01 ' 
I 

L J 

(* = significance at pcO.05) 

As can be seen in Table 23. 11 out of the 18 subjects in the control group scored the log 

sheet as a 1 The remaining few scored the log sheet 4 or lower with the exception of one subject 

who claimed that he thought the log sheet would be a good idea. In the experimental group. only 

h o  people scored the Iog sheet as a 1. The score selected the most by the experimental group 

was 4. selected by seven people. The remaining few subjects' scores ranged from 2 to 6. 

Through an examination of the cross tabs table it can be observed that the when compared to the 

control group. the experimental group typically scored the log sheet as being more important. 

Table 24 indicates a signifiant difference in the way the experimental group and the 

control group scored the log sheet. Thus. even though the quantitative analysis of the Adherence 

Questionnaire failed to show the importance of the log sheet, further investigation showed that 

subjects felt that it was important. To view the manner in which subjects rated other adherence 

variables. see Appendix P. 

lNTERVlEW WlTH THE THERAPIST 

The nine therapists involved in the study were interviewed (see Appendix I for interview 

questions) following the four - week penod in hopes of validating the questionnaires. However, it 

was discovered that this method. or this speufic interview, was not an accurate tool for validating 

the questionnaires. There was often some discrepancy between the therapists' opinion about the 

patient's adherence and the patient's own opinion about hisher adherence. Example of this are 

presented in Appendix Q. 

The following table indimtes the number of therapists that accurately and inaccurately 

descrïbed their patient's adherence according to the patient's description. 



Table 25 Therapist Perceptions of Patient Adherence 

1 Total ! Exprimental Group Conbol Group 1 Entire Group 1 

Overestimated 

Underestimated 

Accu ra t e 

Data unavailable 1 1/15 = 7Oh 1 / 1/33 = 3% 
I I 

As can be seen in Table 25, of the entire group of subjects, the athletic therapists 

overestimated their patients' adherence in 52Oh of the cases. They underestimated for 15% of the 

subjects. making a total of incorrect assurnptions for 67% of the entire group. There was a small 

portion of correct estimations (30%). It must be rernembered. however, that subject adherenœ 

was measured using self-report on a number of specific questions. Thus, some inaccuracies may 

be present. Using the information that is available, though, it seems that very often therapists will 

overestirnate their patients' adherence. This seems to reinforce the need to spend time 

communicating with the patients in order to enhance trust between the patient and the therapist. 

Thus. it is hoped that the patient will honestly convey to the therapist how well they are adhering 

with their exercises. 

A study conducted by Taylor and May (1996) used physiotherapists' perceptions of 

compliance to different factors as well as patient perceptions in order to determine adherence. 

They used a sa le  from zero to five, summed the values frorn each factor and divided by the 

number of factors to arrive with a compliance score. 60th parties completed an adherence data 

sheet three to ten days after the first appointment. In this study, the physiotherapists and the 

patients had sirnilar perceptions of adherence. However, the difference between that study and 

the current one is the fact that in the study by Taylor and May (1996), the measurement 

completed by each party was the same. This indicates that it seems important, if trying to ueate 

validity, to have both the therapist and the patient ccmplete the same report. 

It can be concluded that the interview given to the therapists was not an effective tool to 

validate the questionnaires given to the subject. An appropriate method to do this in the future 

might be to ask the therapist to complete the same questionnaire as the patient. As well. the fact 



that therapists' perception of their patients' adherence was inaccurate is an important finding. It 

appears that the therapist might need to take more steps to make themselves aware of the 

patient's adherence. This seems to reinforce the importance of the development of a tool for 

accurately measuring adherence. 



CHAPTER 5 

ADDRESSING PATIENT ISSUES WITH AOHERENCE 

There were many issues, indicated by the subjects, which seemed to be deterrents to 

adherence. It seems that patients have a variety of needs to be addressed, by both themselves 

and their therapist. Some methods for addressing these needs will be discussed in this chapter. 

Educating and Communicating with the Patient 

Some subjects in the current study indicated that they were unsure of their exercise 

prescription, had no belief in their exercises, or wanted to be educated about their therapy. While 

examining the results of the questionnaire analysis and the interview analysis, it became obvious 

that communication between the therapist and patient is critical. Thus, a discussion about 

information to convey and ways to convey it will occur. 

Education 

One of the first steps of therapy is education of the patient regarding hislher condition. 

Duda et al. (1989) studied adherence behaviours and noted that athletes who felt knowledgeabte 

about their treatrnent were more likely to feel in control of their treatment and less likely to depend 

on the therapist. These athletes were also more likely to perceive strong social support from 

therapists and other significant others. Thus. education is the foundation upon which the alliance 

of the patient with other members of the sports medicine team is built (Heii, t 993). 

What Information Should Be Provided? 

Each patient has individuaf needs for varying amounts of information. Failure to offer any 

information might result in decreased motivation as the patient may not see the need for 

treatment (Fisher, Scriber. Matheny, Aldeman, 8 Bitting, 1993; Johnson. 1991). The patient 

cannot give optimal effort to something heishe does not understand (Heil, 1993). 

Some important questions have h n  raised. Issues indude choosing the information that shwld 



be given to the patient, the amount to cornmunicate, and the method in which the therapist 

delivers this information. Some relevant information that may be delivered indudes: 

previous injury history 

patient's role on the tearn, even rf it is recreational 

motivation level 

persona1 reactions 

effects of the injury 

activity limitations 

pain expectations and toterance 

body responses to the injury 

expectations for reconditioning 

relapse prevention training 

(Weinberg & Gould. 1995; Fisher, Suiber. et al.. f 993: Heil. 1993: Wiese 8 Weiss. 1987). 

For example. if a patient has suffered a sprained ankle, a therapist might teach this 

patient the anatomy of the anMe and stnicture(s) damaged. Next. the reconditioning methods and 

what to expect in terms of pain and body reactions can be explained. Finally, the patient should 

be given a time frarne for recovery. Depending on the injury and patient. other information will 

have to be shared. as mentioned above. 

Almost everyone experiences a relapse. The patient needs to realize this and the 

probability of relapse occumng should be discussed. Lapses in reconditioning should be viewed 

as temporary. It should be pointed out to the patient that therapy is not an "al1 or none" process. 

that the patient is not a failure if one appointment is rnissed. and that a reconditioning program is 

a continuous process (Fisher, 1990: Fisher. Scriber. et al., 1993). Further, when explaining the 

reconditioning program. i! should be broken down into steps so the patient will understand what 

will happen first, second. third, and so fortfi. This assists with ensuring understanding (Fans. 

1 986). 

The main challenge of education is deciding which points of information to share with the 

patient. The easiest, and possibly the best method of dealing with this challenge is by asking the 



patient: "Do you want to know what happeneci and what's to follo~?'~. Nonnally, the patient will 

begin to ask questions. AI1 36 athletes questioned in Fisher 8 Hoisington's (1 993) study agreed 

that emphasis on knowledge of the reconditioning program was more important than knowing 

details of the injury. Thus. detemining what the patient wants to know is important. 

Two important factors need to be shared with the patient. First, the patient needs to know 

that the athletic therapist does not work for the patient, but guides himlher through the 

reconditioning process. The patient must realize hisher responsibilities and be able to work 

effectively, alone and with the therapist. This factor implies a partnership relationship, with the 

patient and therapist working together to establish an overall recovery plan (Fisher. Scriber, et al., 

1993; Faris, 1986). Second, sufficient interaction between the therapist and the patient is 

necessary to create a beneficial healing environment (Fisher. Scriber, et al., 1993). In order to 

enhance these interactions, the patient needs to be reassured and induded in the planning of the 

treatment program (Fisher, 1990). Instructions given to the patient should be repeated in order to 

enhance retention (Fisher, 1990). Written instructions may also prove useful (Ary. et al.. 1986). 

Instruction 

Once it cornes time for the patient to begin performing exercises, helshe should be 

instructed regarding what the drills or exercises are. why they are being perfomed, and how to 

perform them correctly. It is useful foc the therapist to demonstrate proper technique and reinforce 

these directions verbally. Next. the therapist should observe the patient to ensure that helshe is 

performing the exercises properly (Fans, 1986). As observed in the present study, it would be 

beneficial to write instructions as well. 

Education is not a guarantee that adherence will occur. but without it. a lack of 

understanding on the part of the patient could lead to decreased motivation. self-efficacy, and 

cornpetence. 



Communication 

The rnanner and quality with which information is communicated can determine how it is 

received and processed. Long-term motivation and adherence is related to rapport between the 

athletic therapist and the patient (Fisher. Scriber, et al., 1993, Webborn. et al., 1997). The attitude 

of the therapist can be conveyed to the patient. If the therapist expects non-adherence, the less 

motivated he or she will be to help the patient adhere, and explanations of exercises rnay be Iary 

(Webborn. et al.. 1997). As well. the patient rnay feel that if the therapist does not care about the 

exercise prescription then M y  should the patient? Taking the time to get to know the patient 

earns respect, reduces anxiety, and earns cooperation and trust (Fans, 1985). The therapist 

should use a positive and sincere communication style and convey optimism (Fisher. Saiber. et 

al.. 1993). 

Communication Guideiines 

Several guidelines have k e n  established in order to forrn a good communication base with 

the patient. They are as follows: 

1 ) A trusting and supportive relationship with the patient should be established. One can do this 

by showing interest in the patient. giving himher undivided attention. and making eye contact. A 

warm. empathetic rnanner c m  be portrayed and Gare and wncern shown both vehally and non 

verbally. One should also convey cornpetence. confidence, and knowledge. It is possible to do 

this by sharing past successful experiences with the patient as well as by sharing personal 

experiences (Fisher. Scriber, et al., 1993; Wiese & Weiss, 1987). 

2) The athletic therapist should be specific and dear, and give detailed and concise instructions. 

- 
txplaining terms and instructions in non-technical language without using medical jargon is usefd 

in this regard (Fisher, Scriber, et al., 1993; Faris, 1985). 

3) 60th visual and written material should be used together and information supplemented with 



models, booklets, and articles (Fisher. Scriùef. et al.. 1993). 

4) Important information should be repeated and essential points reinfwced in order to ensure 

retention (Fisher, Suiber, et al., 1993; Meichenbaum & Turk, 1987; Blackwell, 1976). 

5) The importame of the patient's choices of course of action should be stressed as these 

detemine much of the effectiveness of the treatment (Fisher, Scriber, et al., 1993; Meichenbaum 

8 Turk. 1987). If a patient perceives hirn or herself as being an important part of the process. 

commitment is more tikely to ocair (Wayda. Arrnenth-Brothers & Boyce, 1998) 

6) The patient should be asked to repeat information. This assists in ensuring that the patient 

remembers and understands the information (Fisher, Scnber, et al., 1993; Meichenbaum & Turk, 

1 987). 

Additional communication skills include showing interest in an athlete's sport, 

emphasiring praise and rewards, and corrective feedback. (Wiese, & Weiss, 1987). Adherence 

has been significantly related to positive feedback (Sluijs, et al., 1993). Thus. the therapist should 

focus on elernents performed wrrectly and provide praise and rewards, inserting corrective 

feedback between positive comments. The patient should also be encouraged to share his or her 

concerns (Wiese 8 Weiss, 1987). 

With athletes (recreational or otherwise), it is important, if the team has a coach. for the 

coach to reinforce the information received from the athletic therapist. The athlete needs 

consistency within the program, not contradicting messages received from the coach and 

therapist (VViese 8 Weiss, 1987; Fisher, Scnber. et al., 1993). In addition, the athlete rnay 

sometimes be treated by more than one therapist and so it is important that the patient receives 

consistent messages about the reconditioning program from the therapy staff (Brewer, 1998). 

It may be helpful to encourage the patient to ask questions and share concerns with the 

therapist. Establishing trust and a good rapport with the patient, using the above methods will 



probably encourage the patient to feel comfortable in expressing concerns. The essence of 

effective communication is that both parties listen to what each other has to say. Communication 

is a two-way process between the athletic therapist and the patient (Fisher. ScrÏber. et al.. 1993). 

Time Management and Motivation Tools 

It became very clear. in this study. that time management was a huge issue with the subjects. 

It rnay be that in addition to feeling stressed for time, subjecls had a la& of motivation to make 

Che necessary changes in their life to be able to perfom the exercises. 

Modifvinq the Daily Schedule 

As noted earlier. the therapist rnay be able to assist the patient with time management by 

reviewing hislher schedule. Then. the therapist could assist in scheduling times of the day in 

which the exercises may fit into hisher lifestyle. The program could even be broken up so that the 

patient is performing exercises dunng little breaks in the day instead of al1 of them at once. For 

example. the patient might be able to perfom a couple of stretches at the bus stop. during a 

coffee break. or right after getting out of the shower. Strengthening exercises may be a little more 

difficult to fit in but keeping hand weightc. tubing or other tools for strengthening at work or visible 

in the home might help. 

Sometimes. the therapeutic exercise program involves going to a work out facility. In this 

case. scheduling a specific time to do this and making it a routine part of the day might be 

beneficial to the patient. Arising eariier in the morning is another way to fit more activities into the 

schedule. 

Goal Settinq 

A long recovery can be difficult for an athlete. so one manner in which motivation can be 

promoted is through goal setting. When the mincl is made up to complete a task. goal orientation 

c m  assist to overcome some day to day difficulties (Fisher & Bitting, 1996). Short and long terni 

goals give a sense of accomplishment. Short-term goals allow for immediate improvement and 



provide optirnism. They therefore, can sewe as a confidence builder (Fisher. Mullins, et al., 

1993). The patient c m  take pride in working hard to complete a task and when success is 

achieved. the patient feels control over the task and cornmitment becomes more likely (Fisher 8 

Bitting. 1996) For exarnple. 83% of athletes in Fisher 8 Hoisington's (1993) study agreed with the 

siçnificance of seeing immediate results. Long-term goals do not provide daily motivation but are 

necessary for long-term guidance (Wiese 8 Weiss, 1987: Fisher. 1990). For goals to provide a 

challenge. they must be realistic. attainable. and flexible (Wiese & Weiss. 1987: Ice 1985). Also. 

pat:ents should be activejy involved in goal setting in order for goals to be personally important 

(Rotella & Heyman. 1993). Bassett and Petrie (1999) diswvered that patients who worked with 

rhe therapist to design goals adhered better than those who were not allowed to participate in the 

goal setting process. Also. goals should be individualized for the patient (Wayda. et al.. 1998). 

Goal setting can clarify each person's foie in the process when planning the guidelines for the 

goal as well as assist the patient to overcome barriers to adherence (Wayda et al.. 1998) 

Goal Settins Guidelines 

Guidelines have been specified for goal setting. 

1 ) Goals should be specific and measurable They should be written down and posted and 

answer the questions: Who? What will be done7 M e n 7  (Wiese 8 Weiss. 1987). 

2) Goals should be stated in positive instead of negative language. For example. the patient 

needs to know what to do to guide behaviour. as opposed to knowing what to avoid (Heil. 7995). 

3) The patient must iearn strategies to achieve the set goals. Examples indude: obtaining 

knowledge of proper technique, gaining an understanding of the program. and knowing what 

increases will lead to goal achievement. This knowtedge gives the athlete a sense of control. 

acwmplishment and motivation N e s e  8 Weiss, 1987). 



4) Periodic evaluation of goals would give feedback to the patient. It may be necessary to re- 

establish the goals (Wiese 8 Weiss, 1987: Fisher, 1990). Re-establishing goals may also help to 

prevent boredom with the program. Many subjects in the current study ciaimed that boredorn 

prevented them from adhering to their home exercise program. Progress can be recorded daily or 

weekly. and this allows the patient to observe improvement (Fisher, Scriber, et al., 1993). Specific 

target dates should also be established or re-established based on the evaluation (Wiese & 

Weiss. 1987; Fisher. 1990). Patients can be encouraged to reward themselves for making 

progress. A reward needs to be of sorne importance to the patient in order to be meaningful. For 

example. a patient might go out for dinner with friends as a reward for successful adherence to 

the therapeutic exercises for the week (Crossman. 1997). 

5) Sport goals should be linked to life goals. Sport and reconditioning are identified as life learning 

experiences helping the athlete to put sport in a broader perspective. For athfetes whose retum to 

sport is doubtful. this is especiafly important (Heil. 1993). 

It is important to remernber that too many goals set too soon can be overwhelming for the 

patient. Goals that are too general are diffÏcult to evaluate and it is also difficult to understand how 

to reach them. Examples of specific goals include: the number of times per week an exercise is 

performed. the amount of range of motion to achieve, or target dates for a specific objective to be 

obtained (Weinberg & Gould, 1995). 

The athletic therapist should not faiI to create a supportive atmosphere or to recognize 

individual differences of the patients. Thus. modification of goals should not be neglected. 

Impossible goals can easily cause an athlete to drop out (Fisher, 1990). The log sheet was 

designed to include small goal setting. The subjects were required to record the target or 

prescribed amount of repetitions. sets. or time. for the exercise to be perfomed. Then they 

recorded the manner in which they actually perfonned the exercises. The idea was to have the 

subject try to perform the exercise as close to the target as possible. As observed in the analysis 

of the questionnaire, subjects were fairly competent at performing their exercises in the manner 



prescribed. However. it was in perforrning the exercises as frequently as prescribed, where the 

subjects generally failed. Perhaps if the log sheet had also required the subjects to record the 

target frequency to perfom the exercises, they may have been more successful at adherence. 

Also. the subjects were not involved at al1 in setting these goals and if they were, the goals may 

have been more rneaningful to them. thus assisting them in adherence. 

Contractinq 

Another motivating technique is contracting. Contracting involves developing a formal 

cornmitment in wrÏting. Wrthin the contract. rewards and punishments should be deariy stated 

and related to the particular behaviour (Fisher. 1990). A time guideline should be set and the 

means by which rneasurement occurs should be specified (Meichenbaum & Turk. 1987). It is 

thought that contracting benefits adherence because it creates a social pressure to perfom the 

outlined behaviour. Self-disapproval rnay also be present if one does not perform the behaviour 

(Fisher. 1990). thus motivating the patient to adhere. 

Patient Responsibility 

If the therapist makes the patients responsible for their own behaviours. adherence is 

more likely. Encouraging the patient to participate in setting up the treatment and monitoring it is 

useful. The therapist can set minimum and maximum standards for the patient to reach and hold 

himlher accountable for attainment of the standards. Giving the patient choices regarding 

treatment protocol also helps to give the patient responsibility. For example. the patient can 

choose between using the bike or the treadmill for his/her wam-up (Fisher. Scriber. et al.. 1993). 

The patient also c m  take responsibility by providing hislher own prompts and cues to 

encourage the desired behaviour (Ice. 1985). Leaving notes on the refrigerator or carryrng shorts 

and running shoes around are examples of cues. Having a prompt or cue is hoped to encourage 

adherence to reconditioning programs. 



Patiefit Characteristics 

As each patient has individuai characteristics he/she will have different preferences with 

regards to treatrnent. Thus, it is important to match the treatment to patient characteristics 

(,Fisher. Scriber. et al.. 1993). For example. a manageable program should be designed (Fisher. 

i 990). If a pdtient has low motivation. then helshe should begin with less exercises whereas a 

patient with high motivation is probabiy capable of more exercises (Fisher. Scriber. et al.. 1993). 

"Tailoring" is a term commonly used when discussing the personalization of treatment. 

Tailoring focuses on individualized progression as opposed to textbook progression (Fisher. 

Scriber. et al . 1993). For example, if it is stated that by the second week of an ankle sprain 

recovery the patient should be performing active exercises with weights. this does not mean that 

every patient will be performing in this manner. Some may progress faster or slower and catering 

to the individual's progression will promote reduced failure. 

In sumrnary. neglecting athlete's input is ignoring important information: remembering 

individual differences and progression rates is important to promote adherence as well as 

motivation to continue working to obtain optimal health. 

Daily Record Keepinq 

Oaily record keeping was the motivational technique used in this study. It was hoped that 

the log sheets wouid provide a reminder for subjects to perform the exercises. as well as allow 

the sub~ect to observe some progress through monitoring their pain and exercise performance 

and attain some goals. Knapp (1988) has reported that exercise can actually increase for those 

who self-monitored their exercise. Gilboume and Taylor (1 995) agreed that diary maintenance 

can enhance self - effcacy and treatment efficacy. 

Pain Control 

As noted earlier in the paper, pain is likely to be involved in a reconditioning program as 

well as k i n g  a major deterrent for adherence. so having the abihty to manage pain can be central 

to completing a reconditioning program successfully. The athletic therapist should be aware of the 



different strategies that might assist the patients to deal with pain and these strategies should be 

taught to the patient (Pen 8 Fisher, 1994; Fisher. 1990). As mentioned eariier. it is important for 

the patient to be able to distinguish between "normal" pain and pain from the injury. Thus, the 

therapist must take the time to explain this to the patient. 

Coqnitive Pain Controi Methods 

A variety of cognitive methods c m  assist an individual to cope with pain. Dissociation or 

distraction techniques rnvolve focusing attention away from the pain. One can focus on ~ntemal 

factors. such as visualization of pteasurable activities, repeating a selected phrase or word. or 

controlling breathing (Pen 8 Fisher. 1994: Fisher. 1990.). Extemal factors. such as listening to 

music or watching videos, are also good pain controllers (Pen & Fisher. 1994). 

A second technique. association. involves concentrating on feedback from the body. The 

patient maintains awareness of the physical factors related to performance and can either focus 

on the bodily sensatrons or use these sensations to monitor the intemal States of the body (Fisher 

a Pen. 1 994) 

Relaxation. imagery. and visualization strategies also may be employed. These can be 

used in conjunction with each other to deal with stress and anxiety resulting from the injury or 

parn (Wiese & Weiss. 1987. Crossman. 1997). One can imagine generalired feelings of 

anesthesia. or imagine the pain k i n g  rnoved away from an area of the body through the blood 

circulation (Heil. 1993). 

A patient can restn~cture negative thoughts about pain by using positive self-talk By 

controlling negative thoughts. the perception of pain c m  be decreased or diminished and 

direction and motivation can be inueased (Wiese & Weiss. 1987). 

Non-Coqnitive Pain Control Methods 

Non-cognitive strategies are also available to manage pain. Electrical modalities such as 

Trans Electrkal Nerve Stimulation (TENS), or Ultrasound are ofien used to manage pain. 

However, these are norrnally only used in the clinic. At home, cryotherapy (ice) could be used 



(Byerly. et al., 1993: Fisher. Mullins. et al.. 1993). The therapist must rernernber to educate the 

patient about how to use ice safely and effectively. 

Lo~q inq Pain 

Some subjects in the control group of this study suggested logging pain in order to be 

aware of changes. The log sheet used in this study required those who used it to rate their pain 

on a daily basis and obtain an average score for each week. The purpose of this was to help 

subjects to be aware of pain that ocairred and it was hoped that patients would be able to 

momtor days that were better or worse. as well observe the exeruses that helped to control pain. 

As well. through monitoring pain. it was hoped that patients would be allowed to observe progress 

as one would expect pain to decrease as one tmproved in perfonning exercises. 

Therefore. through the use of both cognitive and non-cognitive coping strategies, patients 

can be helped to manage their pain. 

Social Support and Encouragement Enhancernent 

Recall. from the analysis of the interview. that 24% of the experimental group staied that 

having support from others was an important factor contributing to adherence. Social support 

inclubes the use of other individuals to provide support for injured patients (Mese & Weiss. 

1 987). 

Encouragement enhancernent involves providing ernotional support. canng for. listening 

to. and encouraging the patient. Therapists need to encourage positive self-thoughts and 

enhane self-confidence and athletic therapists can provide a powerful support w~th only a little 

effort (Fisher, 1990; Fisher. Scriber, et al.. 1993: BotteriIl. et al.. 1996). 

Methods of Providina Social Support 

The therapist can show interest by visiting or phoning the patient, which is important 

especially after the novelty of the injury has worn off. because the patient may begin to feel 

forgotten (Weinberg & Gould, 1995). In the case of more serious athletes. coaches and 



teammates can be encouraged by the therapist to accompany an athlete at treatment sessions to 

show their support (Fisher, 1990; Fisher, Scriber. et al.. 1993). Other important figures could be 

CO-workers. fnends and farnily members. 

Minimizing the distance an athlete (even a recreational athlete) has from sport is likely to 

enhance adherence. Recreational athletes may also have difiwlty in coping with the inability to 

play their favonte sport (Samples. 1990). For example, instead of cycling at a clinic. the athlete 

can transport the stationary bike to the gym or field (Fisher. Scnber. et al.. 1993: W~ese & Weiss. 

1987). This is important because athletes are likely to have a greater than normal need to feeI 

accepted. appreciated, and included (BotteriIl, et al., 19%). 

Some patients in the cunent study indicated the need to have a work out partner. A 

pat~ent could be rnatched with another injured patient so that they could work together and share 

concerns. lnjured patients would understand each other and help each other to realize that they 

were not alone (Fisher. Scriber. et al.. 1993; Weise 8 Weiss. 1987). Also, an injured patient could 

be put in touch with a previously injured patient who has since recovered successfully. An injury 

support group would also be beneficial to the patient. All of the above assist in increasing self- 

efficacy of the patient. 

Fmally. it must be mentioned that one should be carefut not to breadi the confidence of 

the patient by discussing the situation with the patientes parents. or others. without permission. In 

panicular. sometimes patients do not want family involvement (Fisher, Scriber, et al., 1993). 

Environmental Variables 

Recall that many patients in the study indicated that it was sometimes inconvenient to 

perform their home exercise program. lt could be extremely diffmlt to change environmenta! 

variables that would affect adherence to participating in treatment at the clinic. Scheduling an 

appropriate treatment time for the patient is possible. This is an important factor for allowing an 

athlete to attend appointrnents as athletes are very busy (Ice. 1985). Ninety five per cent of 

athletes surveyed by Fisher 8 Hoisington (1 993) agreed that their program should be planned 

around their schedules. Training assisting staff to meet the individual needs of the patient could 



provide a more comfortable setting for the patient (Andrew, et al., 1981). 

Methods of Providina a Suitable Environment 

Some additional suggestions indude: 

1 ) Keep the clinic from becoming crowded with people passing by or visiting. 

2) Provide a parking pass for those unable to walk from a distant parking lot. 

3) Play music in the clinic. 

4) Attempt to provide an informal. comfortable setting for the patient. 

With a cornfortable. enjoyable environment, there is an increased chance that the patient 

will find some enjoyment in attending treatment appointments. 

In order to assist in preventing the inconvenience of performing a home exercise program 

a therapist might try to become aware of the difficulties each patient has. For example. a patient 

may not own hand weights, or have access to special equipment for reconditioning so the 

therapist can suggest other tools utilized in every day life for the use of strengthening such as 

soup cans. surgical tubing, or text books. Prescribing exercises that are diffmlt to perform at 

home or that require travelling to an inmnvenient location or gym will obviously not promote 

adherence. (Webborn et al.. 1997). Importantly. it seems that a therapist needs to be open to 

Irstening to the patient's concerns and use creativity to modify exercises or exercise settings to 

allow the patient to perform the program without too much inconvenience. 

Boredorn 

Subjects in the curent study sometimes daimed that boredom prevented them from 

adhering to their exercise program. In this case it seerns Iikely that the therapist must first 

become aware of this problem and this occurs through communication with the patient. A 

suggestion for assisting with this conœm would be to change the exercises occasionalty so that 

the same therapeutic goal is achieved but a drfferent exercise is performed. Also, the changing 

goals allows the subject a different perspective. A creative therapist might try to make the 

exercises fun or turn them into a challenge. lmportantly the therapist should be aware that 



boredom may occur and attempt to deal with it. 

Patient Monitoring 

When asked for suggestions for improving adherence. subjects commented on the desire 

to observe progress as well as to be monitored dosely by the athletic therapist. This finding is in 

agreement with Fisher. Mullins. et al. (1 993) who reported that almost al1 athletic trainers 

surveyed (95%) agreed that regular monitoring and supervision seemed important to adherence. 

It was hoped that the log sheet used for this study would satisfy this desire and since it was a 

portion of the cwitrol group and not the experirnental group. that made the suggestion of being 

able to see benefits. it may have to some extent. The subjects in the experirnental group were 

allowed to observe progress by monitoring pain during the exercise program. However. both 

groups suggested having more check ups with the therapist and the control group suggested 

handing the log sheet in to the therapist. The log sheet was to be handed in to the researcher but 

i t  seerns that the therapists' judgernent is more important to the subjects- Thus. if using the log 

sheet in the future. it is suggested that the therapist have the patient show himlher the log sheet 

on a regular basis. 

A couple of other issues in regards to promoting adherence were found in the literature 

and will be discussed. even though they were not rnentioned by subjects in the curent study. 

They are as follows: 

Self-Efficacy Enhancement 

Self-efficacy anses from prior performance. social modeling, persuasion by a respected 

authority. and interna1 feedback from physiological States (Bandura. 1977; Ewart. 1989. Lawrance 

& McLeroy, 1986). If a patient lacks self-efficacy there are a variety of strategies to manage this. 

lnstead of providing a number of exercises at once. the therapist should prescnbe activity 

in gradually increasing doses so the patient can master the activity at each incrernent. It is also 

beneficial to arrange for the patient to see others perform the activity successfully. A third method 



is to provide reassurance and emphasize the patient's accomplishments. As wsll. the athletic 

therapist should arrange for the setting to be "upbeatm' and relaxed (Ewart, 1989). Finally. giving 

the patient frequent reinforcement will enable himher to feel that success and recovery is 

possibie (Ice. 1985). If the above suggestions are utilized, an increase in self-effcacy and thus. 

adherence should occur. 

Threats and m r e  Tactics 

Some feel that negative reinforcement is motivational but there is also some danger in 

using this strategy. For example, the therapist wuld risk harming rapport with the patient (Fisher. 

Scriber. et al., 1993). Of athletes surveyed, 58Oh disagreed with the effectiveness of threats and 

56% did not agree with the use of scare tactics (Fisher & Hoisington. 1993). An example of a 

scare tactic would be a threat to cease preventive taping unless the patient continues 

reconditioning exercises. A second problem involves the decision regarding what to do if the 

patient still does not do what is asked. It could be harmful for an athlete to play without being 

taped so then ihe athletic therapist may have to prevent the athlete from playing. This could 

cause rnany hard feelings between the involved parties (Fisher. 1990: Fisher. Scriber. et al.. 

1993). Instead. the therapist couid attempt to change the threat into a challenge. For example. 

rather than demanding a specific goal, the patient wuld be challenged to obtain that goal (Fisher. 

Scriber. et al.. 1993). 

However. sometimes in extreme situations. threats and scare tactics do work. In the 

current study, in fact, two subjects in the experimental group (See Table 16a). express& that 

they would like to be told that if they didn't do their exercises they would not get better. This is 

somewhat of a threat. Sorne personalities may find that this is the motivator that they need. 

However. in most cases it may be that threats and scare tadics should only be used as a last 

resort (Fisher 8 Hoisington, 1993). Again in this situation, getting to know the patient would be 

pertinent. 



Summsry 

Numerous issues related to adherence to reconditioning programs have been discussed. 

lt appeared that using a log sheet alone was not enough to promote or increase adherence. As 

every patient has individual characteristics flot every method suggested may be successful. 

However. by determining Wich factors may become a barrier for the patient the therapist can 

choose some suitable strategies to allow the patient to have the best possible chance for 

adherence. 



CHAPTER 6 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Summary 

The purpose of this study was to detemine the effects of keeping a daily log sheet on 

adherence to unsupervised therapeutic exercises, that were prescribed by a Certified Athletic 

Therapist. Recreational athletes were recruited and randomfy placed into a control or 

experirnental group. 60th groups completed an Adherence Questionnaire at the beginning and 

end of the four-week period. They also cornpleted an adherence Variable Rating Sheet and were 

intervieweci. The experimental group was asked to complete a Oaily Log Sheet during the four- 

week t~me period. The Athletic Therapist was asked to estimate the amount of adherenœ that 

occurred by the patient. 

The data obtained from the Adherence Questionnaire were analyzed using Nominal 

Logistic Regression. The Variable Rating Sheet was analyzed using a Chi Square test and the 

remaining instruments were analyzed with lists. ratings, and percentages. 

Numerous discovenes were made during the analyses. From the Adherence 

Questionnaire. there was no significant relationship between the log sheet and adherence. It also 

became obvious that only some aspects of adherence. in both groups. were poor while others 

were not. VVhen subjects performed exercises, they tended to perfom them with the technique 

that was prescribed. For example. there was good adherence to: 

the number of prescribed stretches 

the time prescribed to hold the stretches 

the number of prescribed strength exercises 

the repetition of strength exercises. 

However. the prescribed frequency to perfom exercises seemed to be the aspect of 

adherence with wtiich subjects had difficulty. 

Also, from the Adherence Questionnaire analysis. there was the discovery of a positive 

relationship between the nurnber of therapy appointments made by the subject and better 



adherence to stretching exercises. As well, having had previous therapy positively affeded the 

times per day that strength exercises were perfomed and also affeeted the repetition prescribed 

for the strength exercises (though the latter results were not quite significant). 

The interview revealed that the log sheet did have some positive benefits. ihough it did 

not cause an overall increase in adherenœ over time, it did seem to delay a dropout or decrease 

in adherence. Also. for those wtio increased in adherence. the inuease occurred sooner for those 

who cornpleted the log sheets than for those who did not. 

The majority of subjects in the study were comfortable with the log sheets provided to 

them and felt that keeping a daily log sheet provided assistance for exercise adherence. For 

example. some felt the log sheets served as a reminder while others noted that writing the 

exercises on the log sheet assisted in keeping track of the exercises to be perforrned. The 

usefulness of the log sheet varied as a result of personal preference. 

A few suggestions were made to improve the log sheets. though overafl. subjects 

seemed content with their structure. These improvements will be discussed in the 

recommendation section. 

The variable rating sheet revealed a significant difference between groups in the rating of 

the variable. "Filling Out a Daily Log Sheet". Those who completed the log sheet sçored its 

importance to adherence higher than those in the control group did. 

Therapists' estimations of patients' adherence tended to be inaccurate. The tool used to 

obtain therapists' opinions was not an appropriate tool for validating the questionnaire given to 

the subjects. 

There were numerous variables affecting adherence to a home exercise program. The 

most common cornplaint was having a lack of time to perfom exercises. This is a concern 

because it appears that subjects do not make the exercises a priority. Some other concems 

included: pain, the ability to observe progress, having the necessary social support, being able to 

set goals, and many others, as noted throughout this paper. It is obvious that each patient has 

individual concems that should be addressed by the therapist. The examination of the effect of 

the log sheet was an attempt to address some of these concems. 



CONCLUSIONS 

1 The log sheet did not significantly predict an increase. maintenance, or decrease in 

adherence over a four-week period. However, most subjects in the experimental group 

appreuated the log sheet. 

2 .  The log sheet delayed a drop in adherence for those in the experimental group, when 

compared to the control group. The log sheet did not prevent a decrease in adherence once 

the patient stopped visiting the therapist. For those who increased in adherence. the log 

sheet assisted the experimental group with an earlier increase than those in the control 

group. 

3 The log sheet assisted patients in setting goals and observing progress. It allowed patients to 

document their programs in a clear. concise manner. 

4 Patients were not opposed to using a daily log sheet and felt there was benefit to its use. 

5. Adherence was initially good in the following areas: 

prescnbed time to hold stretches 

stretching repetition 

prescribed number of strengthening exercises 

= repetition of strengtt-i exercises. 

6. Therapists tend to inaccurately estimate adherence of their patients. 

7. Numerous variables affect adherence. Communication is important for the treating therapist 

to determine concems of the patient and to develop trust. Two - way communication between 

the therapist and the patient is the key. 



RECOMMENDATIONS FOR THE LOG SHEET AND FOR ADHERENCE IMPROVEMENT 

1. The following additionskhanges could be made to the log sheet: 

decrease the overall size of the log sheet 

provide space for comments at the end of each day 

= provide space for key reminders and pidures 

provide space to record the prescribed frequency to perforrn the exercises 

provide space for scheduling times of the day to perform the exercises 

= attach lists or provide space for goals on the sheets. 

Bassett and Petrie (1999) used this method in a study examining the effects of goal 

setting on adherence. However, the log sheetidiary that they used was for the purpose of 

measurtng adherence. 

It rnay be dficult to decrease the size of the log sheet and provide more space for 

comments. reminders and pictures. Thus, one change may have to be comprornised for another. 

2. In order to promote adherence. the suggested steps for an Athletic Therapist to take are the 

following: 

a) When prescribing the exercises. educate the patient regarding the importance and 

purpose of the exercises. 

b) Ensure proper instruction of the exercises (ie. demonstrate, give piaures, give written 

instructions. ask the patient to repeat or demonstrate instructions) 

c) Ensure communication with the athlete. Find out what potential bamers might be to 

adherence and ensure the patient is cornfortable in shafing concems. Use guidelines for 

communication discussed previously. 



d )  Address the potential issues regarding adherence ( ie. assist with scheduling, educate on 

pain management. etc.) and find out factors that are important to the patient. 

e) Work with the patient to set rneaningful long and short-term goals, according to previously 

discussed guidelines. 

f) Give the patient a log sheet if he/she is willing to accept it. Ensure clear instruction and ask 

the patient to retum the log sheet on a regular basis (ie. weekly) in order to monitor the 

patient's actions. If necessary, assess the patient's actions and make the appropriate 

changes. 

g) Most importantly, communicate. Men, and address concerns of the patient. 

Many enhancernent strategies are available to the Athletic Therapist. and different 

patients may react to the various methods differently. There is no specific method to promote 

adherence. but a multifaceted approach is promising. Using a variety of strategies to suit each 

patient' s needs might prove to be appropriate to ensure that a variety of the challenges that the 

patient faces will be addressed (Fisher. 1990). However, there are no guarantees. Each strategy 

only inueases the chance for adherence to occur. 



RECOMMENDATIONS FOR FUTURE RESEARCH 

1. More research into the issue of time management is recommended. Is the perception of 

ha-ring *net enough time" really a reason for non-adherenœ or is the patient simply not 

making the exercises a priority? 

2. Further examination of the estimation of patients' adherence by  therapists is warranted. The 

development of an appropriate measurernent tool for this is suggested in order to determine 

the extent of inaccurate evafuation. There is stitl no method to predict those people who will 

not adhere. 

3 The developrnent of a standardized tooi for the assessrnent of adherenœ would be valuable 

to the field of Athletic Therapy. 

4. The deveiopment of a tool to assess the most appropriate adherence-improving method to 

utilize with each patient is suggested. 
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Letter to Therapists Requesting Permission 
to Obtain Subjects 



My name is Liane Bailey. f am a Master of Science student at the University of Manitoba 

and l am also involved in their Athletic merapy intemship program. I am currently initiating my 

thesis study entitled " An Intervention Strategy to Enhance Therapeutic Exercise Adherence". I 

will be testing the effect of keeping a daily log sheet on patients' adherence to a prescribed 

therapeutic home exercise program. Thus. f am asking your permission to obtain subjects from 

your Athletic Therapy Centre. Subjects will be asked to volunteer and will no? be coerced in any 

way. The type of subjects that I am looking for are those who are of ages 18 to 50 and entering 

athletic therapy with a new injury requinng at least six weeks of therapy ("due to diffïculty in 

getting subjects. this nurnber was changed to three weeks, following the development of this 

letter-). Helshe must be a recreational athlete: a person who participates in a sport no more 

than five times per week and for the purpose of enjoying oneself. A recreational athlete cannot be 

a person participating in an intercollegiate sport at a national or provincial level. A sport is 

defined as any activity involving physical exertion individually or with a tearn. ft will be an activity 

participated tn for enjoyment and one that is socially recognized as a sport. for this study. a sport 

will not include activities such as weight lifting, body building aerobics, jogging for fitness. hunting. 

or fishing. Also. if the subject's team has a team "therapist" or " trainei'. helshe must not be in 

contact with the "therapist" or ''trainet' more than twice a week. Each participant must be 

prescribed a personalized therapeutic home exercise prograrn. f have enclosed an abstract of my 

study so that you can obtain a greater understanding of what I propose to do. 

Wrth your permission, I would like to contact you once a week to find out if you have any 

new patients who might fit the above descnption of the type of subject required. I will then corne 

to your chic and meet with the patient to determine if they have the above qualifications and ask 

if helshe would be interested in participating in my study. 

At the end of my study I wouid like to obtain from you a record of the dates of the visits 

made to you be the patients for my data analyze and I wouid like to condud an interview with you 



at a time that you choose in order to discuss the patient's progress. 1 will ask you your opinions 

regarding hisher adherence to the therapeutic exercise program. 

I would also like to ask that in order to assist with the effectiveness of my study. that 

those patients participating receive a clear outline of the exercises that they are prescribed. 1 

have enclosed a copy of the questionnaire that the subjects wiil receive and the daily log sheet 

that some of the subjects wiil fiIl out in order for you to understand some of the questions that the 

subjects will be asked. 

If a patient were to complete therapy sooner than you expect (i-e. before my study is 

over) would it be possible for you ask the patient to continue with the prescribed exercises7 

ln order to ensure that the patient fills out the instruments honestly, 1 ask, as well, that 

you do not question the subject in regards to any aspect of the study, so that helshe will not be 

infiuenced regarding any answers that they give me. They must be ensured that confidentiality 

will be maintained. 

I greatly appreciate your assistance in the completion of my study. 1 will enjoy working 

with you. Thank-you very much for your time. 

Liane Baifey (B. P E.) 

I can be reached at ---* if - you have any questions. 



APPENDIX B 

Consent Form for Control Group 



Consent Fonn 

1. My participation in this study has been requested by Liane Bailey who is a University of 
Manitoba Graduate Student. 

2. 1 understand that the purpose of the research is to obtain a greater understanding of 
adherence to therapeutic exercises prescribed by an athletic therapist. I wiil fil1 out a 
questionnaire about my therapeutic exercises at two times during the study. 

3. My participation will involve completing a f o m  providing background information of myself. 
including my name, age, injury, profession, sport, and other information of this nature. I will also 
be asked to rate numerous variables that rnay or rnay not influence my exercise behaviour and to 
complete a questionnaire about my therapeutic exercises at the beginning and end of a four-week 
period. At the end of the four weeks I will be interviewed by the researcher. I understand that it is 
important to complete the questionnaire and interview as honestly as possible in order to proted 
the validity of the study. 

4. 1 understand that the researcher rnay have to obtain infomation from the athletic therapist 
regarding the nature of my injury, my treatment protocol. dates of my treatment, my recovery 
progress, or other necessary medical information. I understand that this information rnay be 
necessary for statistical analysis of the study and t give permission to the researcher to collect 
such information. 

5. If t agree to participate in the study, I know there are no foreseeable risks or discomforts to me. 
aside from the time it will take me to fiIl out the questionnaire. 

6. 1 understand that possible benefits indude a greater understanding of adherence to my 
program and the possible development of a tool that a therapist may use to influence other 
patients' adherence. 

7.Though the results of the study rnay be published, 1 understand that my name will not be 
revealed. Confidentiality will be maintained through the use of subject numbers. Information 
regarding my identity will be kept in the researchefs home where no other person will have 
access to her filing cabinet. 

8. I have been informed that I will not be çompensated for my participation. 

9. i understand that any questions I rnay have regarding the study or my participation will be 
answered b y Liane Bailey at --- or her Thesis Advisor Dr. Wendy Dahlgren at "--. 

10. If I have any questions regarding rny rights as a participant in this study, or feel at nsk, I can 
contact the University of Manitoba Committee on Research lnvolving Human Subjects. 

1 1. I am aware that I rnay withdraw from this study at any time and without penalty to myself. 

12. When it is not possible to fully disclose al1 information regarding the purpose of the study 
rnitially, I understand that participants will be fully informed upon completion of the study. 



13. 1 have read the above information. The nature of the study and its possible benefits have 
been explained to me. I understand the information and in signing this consent form, know that I 
am not waiving any legal daims, rights. or remedies. A copy of this consent form will be given to 
me. 

Participant's Signature Date 

Witness Signature Date 

14 1 have explained the nature of the study and the possible benefits and rtsks associated with 
participation in this research study. Questions posed by the participant have been answered and I 
have witnessed the above signature. 

15. 1 have provided the participant with a copy of this signed consent fom. 

Researcher's Signature Date 



APPENDIX C 

Consent Form For Experimental Group 



Consent Fonn 

î . My participation in this study has been requested by Liane Bailey who is a University of 
Manitoba Graduate Student. The title of this project is "An Intervention Strategy to Enhance 
Therapeutic Exercise Adherence". 

2. 1 understand that the purpose of the research is to test and observe any effects of keeping a 
daily log sheet on therapeutic exercise performance. Prior to, and foilowing the cornpletion of the 
daify log sheets. a questionnaire about therapeutic exercises will be completed. 

3 My participation will involve cornpleting a form providing background information on myself. 
including my name. age. injury. profession. sport. and other information of this nature. I will also 
be asked to rate variables that rnay or rnay not influence my adherence and to complete a 
questionnaire about my therapeutic exercises at the beginning and end of a four-week period. 
During the four weeks 1 will be asked to camplete a daily log sheet. recording the number of times 
I perform the presct-ibed exercises and at the end of four weeks I will be interviewed by the 
researcher. I understand that it is important to complete the questionnaire, daily log sheet. and 
tnterview as honestly as possible in order to protect the validity of the study. 

4 1 understand that the researcher rnay have to obtain information from the athletic therapist 
regarding the nature of my injury, my treatment protocol, dates of my treatment, my recovery 
progress. or other necessary medical information. I understand that this information rnay be 
necessary for statistical analysis of the study and I give permission to the researcher to collect 
such information. 

5 If I agree to participate in the study. I know there are no foreseeable nsks or discornforts to 
me. aside from the time it will take me to fiIl out the daily log sheet. 

5 I understand that possible benefits include a positive effect on adherence to my exercise 
prograrn and the development of a tool that a therapist rnay use to influence other patients' 
ad herence. 

7 .  Though the results of the study rnay be pubfished. I understand that my name will not be 
revealed. Confidentiality will be maintained through the use of subject numbers. Information 
regarding my identity will be kept in the researchefs home where no other person will have 
access to her filing cabinet. 

8. 1 have been informed that t will not be mrnpensated for rny partiapation. 

9. l understand that any questions I rnay have regarding the study or rny participation will be 
answered by Liane Bailey at --- or her Thesis Advisor Dr. Wendy Dahlgren at ---. 
10. If I have any questions regarding my rights as a participant in this study. or feel at nsk. I can 
contact the University of Manitoba Cornmittee on Research lnvolving Human Subjects. 

11. I am aware that I rnay withdraw from this study at any time and without penalty to rnyself. 

12. When it is not possible to fully disclose al\ information regarding the purpose of the study 
initially, I understand that participants will be fully infomied upon completion of the study. 



13. 1 have read the above information. The nature of the study and its possible benefits have 
Seen explained to me. I understand the information and in signing this consent fom, know that I 
am not waiving any legal claims. rights, or remedies. A copy of this consent form will be given to 
me. 

Participant's Signature Date 

Wttness Signature Date 

14 1 have explained the nature of the study and the possible benefits and risks associated with 
participation in this research study. Questions posed by the participant have been answered and I 
have witnessed the above signature. 

15. 1 have provided the participant with a copy of mis signed consent form. 

Researcher's Signature Date 



APPENDIX D 

THERAPEUTIC EXERCISE ADHERENCE QUEST IONNAIRE 



Therapeutic Exercise Questionnaire 

A) Stretching Exercises 

Please record your prescribed stretching exercise regimen in the spaces provided below. 

: Nameof 

Exercise 1 DayslWeek ( TimeslDay f Repetitions 1  me to ~ o l d  1 
1 

1 I 
! ! 

Stretch 



Please answer each question by circling a score on a scale of 1 to 6 provided with the 

question. Please try to answer each question as honestly as possible. 

Frequency 

1 ) Consider the number of days per week prescribed to perform your stretching exercises. 

How many of the prescrïbed days per week do you usually perfom your stretching 

exercises7 

1 2 3 4 5 6 
none less than half half more than half almost al1 al1 prescribed 

prescribed prescrib ed 

If you perforrn your stretches less days per week than prescribed, please explain why 

2) Consider the number of tirnes per day prescribed to perfom your stretches. How many of 

the prescrtbed times per day do you usually perfom your stretches? 

1 2 3 4 5 6 
none less than half ha If more than half alrnoçt al1 al1 prescribed 

prescribed presaibed 

If you perform your stretches less times per day than prescribed pfease 

explain why 



3) Consider the number of stretches prescribed. How many of the prescribed stretches do 

you usually perform? 

1 2 3 4 5 6 

none less than half half more than half afmost al1 al1 presaibed 
prescribed prescribed 

If you perforrn less than al1 of your prescribed stretches, please explain why 

Time to Hold Stretch 

1 ) Consider the amount of time prescribed to hold y w r  stretches. For mat portion of the 

prescribed time do you usually hold each stretch? (For example, I should hold my 

stretches for 25 seconds but I only hold them for 20. Therefore. I hold my stretches for 

alrnost al1 of the time prescribed.) 

1 2 3 4 5 6 

none less than half hatf more than half almost al1 al1 prescribed 

prescribed prescribed 

If you hold your stretches less than the prescribed amount of time, please explain why 

Repetitions 

1 ) Consider the number of repetitions prescnbed for each stretch. How many of the 

prescribed repetitions do you usually perform? 

1 2 3 4 5 6 

none less than half half more than half almost al1 al1 prescribed 

prescribed presaibed 

If you perfotm less than the prescribed amount of repetitions, please explain why 



B) Strengthening Exercises 

Piease record your prescribed strengthening exercise regimen in the spaces provrded 

below. 

Name of ' Prescnbed # of 
1 Exercise / D a w e e i c  

Prescribed # of 

TimeslDay 
1 

Prescribed # of 
RepeMions 

Prescribed # of 

Sets 



Please answer each question by circling a a r e  on a scale of 1 to 6 provided with the 

question. Please try to answer each question as honestly as possible. 

Frequency 

1 ) Consider the number of days per week prescribed to perfom your strengthening 

exercises. How many of the prescribed days per week do you usually perform your 

strengthening exercises? 

1 2 3 4 5 6 

none l e s  than half half more Vian half alrnoçt al1 al! preçaibed 

prescribed prescribed 

If you perforrn your strengthening exercises less days per week than prescribed. please 

explain why 

2 )  Consider the number of times per day prescFibed to perfom your strengthening 

exercises. How many of the prescnbed times per day do you usually perforrn your 

strengthening exercises? 

1 2 3 4 5 6 

none less than half half more than half almost al1 al1 prexribed 

prescribed prescribed 

tf you perforrn your strengthening exercises less times per day than preswibed. please 

explain 



3) Consider the number of strengthening exercises prexribed. How many of the 

prescribed strengthening exercises do you usually perfom? 

1 2 3 4 

none less than half haif more than half 

prescribed prescribed 

5 6 

alrnost al1 al1 prescribed 

If you perfomi less than the prescribed arnount of strengthening exercises, please expiain 

why 

Reoetitions 

1 ) Consider the number of repetitions prescribed for each strengthening exercise. How 

many of the prescribed repetitions do you usually perfom? 

1 2 3 4 5 6 

less than half 
prescnbed 

half more than half alrnost al1 al1 prescribed 

prescrbed 

If you usually perfom less than the prescribed number of repetitions please explain why 

2) Consider the nurnber of sets prescfibed for each strengthening exercise. How many of 

the prescribed sets do you usually perform? 

1 2 3 4 

none less than half half more than half 

prescribed prescribed 

5 6 

alrnost ail al1 prescribed 

If you usually perforrn less than the prescribed nurnber of sets, please explain why 



Overall Perception 

Overall, 1 think I followed the prescribed exercise program: 

1 2 3 4 

never not ofîen sometimes often 



APPENDIX E 

Daily Log Sheet 



Instructions for the Daily Log Sheet 

A. Dailv Recording 

Please fiIl out the daily log sheet as you perform your exercises. tf you do not perforrn 

them for a day then do not record anything. Begin by naming the exercise beside Ex. Then list 

!he target protocol given to you by your Athletic Therapist in the appropriate space. For example, 

if you are to hold a stretch for 25 seconds, then write 25 in the "Target" column beside "Secs. 

held'. As you perform your exercises, record the manner in which you performed them in the 

appropriate boxes. If you performed them in the rnorning. then record under the morning column. 

If you performed your exercises twice in the morning, then put a slash through the box and record 

both numbers in one box, or you c m  change the name of another column. 

B. Ratinq How You Feel 

At the bottom of the sheet there is a box to rate how you felt at the end of each session 

on a sa le  of O to 10. Please rate how you were feeling at that time. Zero is very. very, poorly and 

10 is one hundred per cent. When you complete the week, please total each of the rating scores 

and divide them by the number of times you recorded a rating. This will give you an average 

score for the week. I encourage you to cary these log sheets with you so you can be reminded to 

perform your exercises. Please see the example below: 

Total Score !or Seven Oays = Tata1 Score of 'How Do 1 FeelP' for al1 sesslom diwded by the number of hmes me xore was recorded = 5W8 =7 l 
M = Morning A = Aftemoon E = Evening 

1 Targct j SUNDAY 
I 

: Ex. Hams Sbetch 1 lllllll ' M , A  E 

MONDAY 1 TUESOAY 1 WEDNESDAY 

#of reps. Perforrned ( 10 1 10 8 8 

M i A  i E 
! 

15/25 1 i 25 
i 

2/5 5 
, 
I 

! 1 

i : 
! 1 1 

20 1 i 25 

3 i 5 

# of sec. held ' * of reps perforrned 
i 
i # of sets perforrned 

1015 i ' 10 

dl i 3 
I I 

9 1 j 9 

1 

l 
25 

5 

3 1 2 1 3  
I 1 

7 4 6 

i-- 

I 

M  A i E l M  A € ,  

Ex. Pelvic Tilt 

# of sec. held 

I 

1 I 
1 

I 

#of sets perforrned 

How Do I Feel on a 

I r : 

l i I 1 

i 
I 

1 

1 

1 0 1 8  1 9  

3 ; 3 ! 2  
! 

9 1 6 1 6  

1 I / Scale of O to 1 O 7  

3 

111111111 

23 20 1 5  

4 5 1 

! I 

i 

I 11111 
I 

1 



Oaily Log Sheet for Exercise Recording 
I 1 i i 1 I 

Target SUNOAY MONOAY TUESDAY HlEONESûAY 

Ex. 
I 
l ! l 1 ! t of sec held 

j 
I 1 

i 
1- of reps. perforrned 

1 1 

1 I l ; # of sec held 
1 t 

# of sets performed 

Ex. 

# of sec. held 1 1 

1 I 
I 
t 

a # o f  reps Performed f 

#of sets performed 

I 
Ex. 

1 

: Ex. 

i 1 
1 

I 1 i 1 

, 

+ #of reps Performed 

.#of sets perforrned 

#ofc?c held 1 , 1 I 1 1 , 
l 1 1 I I T , 1 

1 

1 l 1 .-- h f  reps Performed 1 1 1 1 l 1 

1 1 

T 

I 4 

, 
l 

I 
I 

1 ! i 
I 

1 i 
I 

. $of sets perforrned 1 
1 1 l 

I f 1 1 

I I 
l 

1 

1 

2 
1 

j 
I 

1 

l 

i dof sets performed 
I I 1 

1 

i 

b-- c:f sec hdd 

#of reps. Performed 

1 Ex. 

i 
l 
1 

I 

# of sec. held 

#of reps. Performed 

#of sets performed 

Ex. 

1 l 
I 

I I 

i 

1 1 

ff of sec. held 

#of reps. Performed 

#of sets perforrned 

1 How Do I Feel on a 
! 
1 Scale of O to 1 O? 

1 Total Score for Seven Days = Total Score of - H m  DO I Feel?' for al1 sessons diwded by the nurnber of bmes fhe score was recordeci = 



EX. 

# of sec held 

# of reps performed 

# of sets performed 

Ex. 

, # of sec. held 

! Tcal  Score for Sever: Days = Total Score of 'How 00 1 feel7' for al1 sessions divided by the nurnber of hmes me saxe was recorded = I 

/ # of sec. held 

/ #of reps Performed 

#of sets perforrned 

# of sec held 
1 

( #of reps Perforrned 

1 
j #of sets perforrned 

TarQrt 

1111111 

i 
; #of reps Performed 

I 

l I 

I l 
I 

THURSOAY 

M I A I  E 
1 1 

1 

FûlDAY SATURDAY COMMENTS . 
1 i ! 

M / A /  E ! M i A I  E '  
1 

1 1 

I 
! 1 

I i 
I 
t 1 

Ex. - 1 

I 
1 

I 1 1 l 

i I I 

# of sec held 

1 #of reps. Perforrned 
I 

#of sets perforrned 

How Do I Feel on a 

Scale of O to 107 

I 1 I 

#of sets performed 

Ex. 

1 

I 

I 

j , 

I 
I 

I 

Ilf~lllll 

11111 

1 1 

1 1 1 

1 
1 

I 1 t 1 

I 1 ! 
L 1 

i 

1 I 

I I 
I ! 
I 

I 

l I 

1 I 

? I 

1 

I 1 1 

i # of sec held 

i 
#of reps Perfomed 

#of sets performed 

Ex. 

i I 

l 

I 

I 

I 

l i 
! 

1 

I /  I 
I 

I I 

l 1 
1 l 

l 

! 1 1 

1 

I 

j I 

I 
1 

l 
I 

1 

I 

1 1 

r I 

i Of sec held 
i 

1 #of reps Perforrned 

j ~f sets perforrned 

T 

t 

l 
I 
1 i 
I 

I i f 
1 1 

Ex. 
1 i 

! 
I 

1 

I 1 

l 

1 I 
1 



APPENDIX F 

Variable Rating S heet 



Variables That Affect Patients' Adherence 

Please rate each of the foltowing variables on their effect on your adherence. One is no 

effect at all. and 6 is a very large effect. 

No Effect 

Support from Significant Others 

Interaction with the Athletic Therapist 

Respect for the Athletic Therapist 

Setting Your Own Goals 

Knowledge about Your lnjury and 
Therapy 

Filling Out a Daily Log Sheet 

Self-Motivation 

Your Beliefs About the Importance of 
Therapy 

Others 
(Please Name) 

Additional Comments: 

Large Effect 



APPENDIX G 

Background Information Sheet 



Patient Infonnntion 
(Confidential) 

Name: 

Address: 

Phone Number: 

Sex (Please circle): Male or Female 

lnjury (you can get your Athletic Therapist to help you with this if necessary): 

Method of payment for treatment services (Le. autopac, insurance cornpany, student accident 
plan. my own pocket): 

Age: 

Employment (If applicable): 

Student (Please circle) YES NO 

Sport(s) participating in presently (or would be participating in if you were not injured): 

Have you ever been injured previously? YES NO 

If yes: 

a) What was the nature of your injury(ies)? 

b) Did you receive athletic therapy and when? 

c)Where did you seek athletic therapi, 

d) How long did your previous injury(ies) last? 

Please note that the above information will rernain confidential. 



APPENDIX H 

Interview Questions 



Interview Questions for the Control Group 

1 ) Do you feel that you always adhered to your prescribed thefapeutic home exercise 

program? Please rate your overall level of adherence on a s d e  of 1 to 6. 

2) When you did perform your exercises, did you usually perform al1 or part of your 

prescribed program? 

3) Do you feel that your level of adherence changed throughout the last four weeks? 

4) If yes. then: 

a) How did it change? 

b) When did it change? Is there a point in time when you stopped 

adhenng or increased your adherence? 

c) Why did it change? Are there specific reasons for the change? 

5) In general. what factors do you think would contribute to a) adherence and b) non- 

adherence? 

6) Can you suggest some methods that might help you rncrease your level of adherence? 

7 )  Are you normally the type of person that likes to keep lists to ensure that you get certain 

tasks completed? Do you norrnally keep daily log sheets to complete your exercises? 

8) Do you have any suggestions for future research? 



Interview Questions for the Experimental Gmup 

1 ) Do you feel that you always adhered to your presdbed therapeutic home exercise 

program? Please rate your overall level of adherence on a scale of 1 to 6. 

2) When you did perfom your exercises. dtd you usually perfom al1 or part of your prescribed 

program? 

3) Do you fer1 that your level of adherence changed throughout the last four weeks? 

4) If yes. then: 

a) How did it change? 

b) When did it change? Is there a point in time when you stopped adhering or 

increased your ad herence? 

c) Why did it change? Are there specific reasons for the change? 

5) In general. what factors do you think would contribute to a) adherence and b) non- 

adherence? 

6) How do you feel about the daily log sheets that you kept? Do you feel that they assisted 

you in adhenng to your prescribed therapeutic home exercise program? 

7 )  Do you have any suggestions to improve this log sheet? 

8) Can you suggest some other methods that might help you to adhere to your program? 



9) Are you normally the type of person that likes to keep lists to ensure that you get certain 

tasks compieted? Do you nonnally keep daily log sheets to cornplete your exercises? 

10) Do you have any suggestions for future research? 



APPENOIX I 

Questions for the Athletic Therapist 



Questions for the Athletic Therapist 

1 ) M e n  considering the progress of your patient and using your experience, do you think 

your patient had full adherence to the therapeutic home exercise program that you 

prescn bed? 

2) Do you think that your patient adhered in some manner if not krlly? Can you describe the 

manner in which you feef your patient adhered? For example. do you feel helshe adhered 

to al1 of the exercises but didn't perform them as often as prescribed or perhaps. helshe 

performed exercises often. but not al1 that were prescrïbed? 

3) Can you rate your patient's adherence on a scate of 1 to 6? One means that the patient 

never perforrned hisher exercises and 6 means that your patient always performed 

hi slher exercises. 

4) Coutd you give me a record of the days that your patient came in for therapy? 



Raw Data from Therapeutic Exercise Questionnaire: 
Question Regarding Adherence to the Number of Prescribed Stretches 



Questionnaire Scores for the Question About Adhemnce to Stretching Frequency: - 
Number of Stretches Perfomied 

- 

Trea tment 

Subject Score on 
Nurnber 1 Qucstionn 

Group 
5 

! 
S3 5 I m ! a 
S5 6 6 m a 
S7 6 5 d a t 

S9 5 6 m a 
SI3 6 6 m a 

- - - - - - 

m = rnaintainedhncreased d = decreased a = above b = bdow 

Score on 
Questionnaire 

Outcome 
(increased or 

1 aire Il 1 82 deweased) 
I 

Non - ! / Treatrnent t 
1 

Group , 
1 

I l ! 
I i I i I 

6 I 5 d a 
S4 6 6 m a 

1 

S6 6 6 m a 
S8 6 6 m a 

I 6 5 I d 1 I a 
5 6 m a 

l 

1 s14 6 i 5 1 d a 
Sl6 6 3 d a 

a SI8 4 4 m a 
S20 6 6 I m a 
S22 I 6 6 1 m 1 a 
S25 5 6 1 m a 
S28 6 6 m a 

! S30 6 1 d a 
i S34 6 5 d a 
I S38 5 5 I m a 1 

1 S40 6 I 5 d I a 
i S42 7 I 6 1 



Raw Data from Therapeutic Exercise Questionnaire: 
Question Regarding Adherence to the Prescribed Time to Hold Stretches 



Questionnaire Scores for the Question About Adherence to Stretching Time 

Treatment 
Groue 
S3 5 l 5 , m a 

Subject Score on 
Nurnber 1 Q.".":zn%ir 

1 e It1 

- - 

rn = rnaintainedlincreased d = decreased a = above b = below 

Outcome Initial Score 
' (incnrised or / (3 and below 

âecreasd) 1 orabove) 
Non - 

Treatment 
Group l 1 1 



APPENDIX L 

Raw Data from Therapeutic Exercise Questionnaire: 
Question Regarding Adherence to the Prescribed Stretching Repetitions 



Questionnaire Scores for the Question About Adherence to Stretching Repetitions 

a bove) 
Non - 

Treatment : I 

j Group 
1 

i ! 
1 

S2 5 6 m a 
1 S4 6 6 m a 
i S6 5 6 m a 
1 sa 6 4 d 4 a 
1 SI0 6 5 f d I a 
1 S12 6 6 rn a 

I 
t SI4 6 5 d a 

SI6 6 5 d a 
SI8 6 6 m a 1 

i 
S20 5 6 m l a 1 1 / 6:: 6 ! 6 m 1 

5 6 m a 

I 
I S28 6 6 m a f 

" I 
S30 6 1 d a 

6 I 5 I d a 
I 

S38 6 1 6 I m 1 a 
' S40 6 6 m a ' S42 7 5 

I 
1 

Subject 

Treatment 
I 

S3 5 5 l m a 
5 5 m a 

1 S7 5 6 m a 
I 

' S9 5 6 m a 
SI3 6 l 6 m a 
SI5 6 l 5 d a I 

j SI7 6 l 6 m a 
: SI9 5 6 m a 

S21 5 4 d a 
I 

' S27 6 6 m a 
i 

5 f 5 m a 
6 6 rn a 

1 S35 6 5 I d a 
1 S37 6 6 m a 

i 
I 
I 

i S39 6 6 rn a I 

Score on Score on Outcome Initiil Score 
(incrnsed or 1 ( tand Number 

1 aire 81 daefeawd) ! belowor 
Questionn Questionnaire 



Raw Data from Therapeutic Exercise Questionnaire: 
Question Regarding Adherence to the Prescribed Number of Strengthening 

Exercises 



Questionnaire Scores for the Question About Adherence to Strengthening Frequency: 
Number of Exemises 

Subject Score on Score on 1 Initial Scon 
Number Que-onn Questionnaire (3 and below 

t 1 aire #l 82 1 orabove) 
i Non - 
/ Treatment 

Group 
l 

I 

1 
I 

S2 5 1 5 m a 
l 

S4 6 6 m a 
i S6 4 4 rn a 

S8 6 6 rn 
I 

a I 

1 SI0 6 ! 5 I I d a 
SI2 l ? 1 7 I 1 SI4 

1 

6 I 5 ! d a 
1 S16 6 5 d a 
! SI8 7 7 

6 
1 

6 m a 
6 l 6 I m a 

S26 6 6 I m I I a 
S28 7 7 

! 

i S30 6 1 d a 
S34 6 5 d a 
S38 6 1 6 m a 
S40 6 ! 6 f m a 

1 542 6 6 m a 
1 
t 
: Treatment 

I 
Group I s3 5 5 I m a 

1 

' S5 5 5 rn 

i 
! 

a 
1 ~7 5 4 d a 

S9 5 6 m a 
1 S13 6 6 m a 

S15 6 4 d a 1 SI7 6 6 1 m a 1 

1 SI9 6 5 d a 
S21 6 5 d a 

I 
i S27 6 3 d a ' S29 6 6 rn a 

I 
6 I 6 i ; a 
6 6 a 

l 
1 S37 4 2 d a 
j ~ 3 9  7 2 a 



An Example of Liffle Variation In Strengthening Exercise 
Repetition Scores 



Raw Data Indicating Lime Variation in Strengthening Exercise Repetition Scores 

Subject 
Number 

i 

l 
1 
! 
i 
1 
l 
1 
1 

i 
1 
: S35 
i S37 
j S39 

p- 
Treatment 

j Group 

i 
j 
! 

i 
! 
1 
! 
i 

l 
I 

i 
I 
L 

Treatment 
Group 

S3 
s5 
S7 
S9 
SI3 
S15 
SI7 
S19 
S2 1 
S27 
S29 
S33 

Sets Combined Scores 



Raw Data from Therapeutic Exercise Questionnaire: 
Question Regarding Adherence to the Prescribed Nurnber of Strengthening 

Exercise Repetitions 



Questionnaire Scores for the Question About Adherence to Strengthening Repetitions 

Subject 1 Scoreon Scon on Outcorne ) Initial Scom 
Number 1 Quedionn / Questionniin (6 and below 

' aire t l  1 #2 
Non - 

Treatment 
Group 

I 
S2 
S4 
S6 
S8 
SlO 
Si2 
SI4 
SI6 
Si  8 
S20 
S22 

4 
I 

S26 
S28 
S30 
S34 
S38 
S40 
S42 

t 1 Treatment 
Group i S3 

I S5 
! S7 
1 s9 



APPENDIX P 

Tallies of Scores Given on the Variable Rating Sheet 



Tallies of Scores Given by the Expdmental Group to Items on the Variable Rating Sheet 
(ie. number of people who scored each score) 

Variable 

Support From Significant Others 

Interaction Wrth the Therapist 

Respect for the Athletic Therapist 

Setting Goals 

Knowledge About Your lnjury and Therapy 

Self Motivation 
- 

~ourBel iefs About the Importance of Therapy 

Other: 

Needing to Perform Job Responsibilities 

Time 

Consistency 

Desire to Become Well 

Work Place Support 

To Try Anything to Feel Better Long Terrn 

Return to Cornpetition 

Pain vs. No Pain 

Having the Necessary Equipment 

Guilt 

Filling Out a DaiIy Log Sheet 

Scores 

Comments: 

I have found it diffmlt to get excessive workouts in because of my daiiy work schedule. 

Sometimes I feel I could do more 

t think the log sheet was a good reminder - it stiIl cornes back to self-motivation. 

Some people set goals. wtiich they are unable to meet. It is important to consistently follow 

the plan in order to correctly follow the results. 

A patient is not just a "numbef', but becomes part of the whole 'Yamily" setting. 

I felt I started to do the stretching better as I went afong because I could feel the results. 



Tallies of Scores Given by the Control Group to Items on the Vafiable Rating Sheet 

(ie. number of people wha scored each score) 

Variable Scores 

Interaction With the Therapist 

Respect for the Athletic Therapist 

Setting Goals 

Knowledge About Your lnjury and Therapy 

Self Motivation 

Your Beliefs About the Importance of Therapy 

Other: 

Pain 

Other Activities 

Participating With Significant Other 

Time Management 

Available Facility 

See Results 

Feel Better 

Filling Out a Daily Log Sheet 

Comments: 

Mostly the knowledge of what exactly stretching could do for rny injury was what 

made me adhere. 



Examples of Discrepancies Between Subjects' Perceptions of Adherence 
and Therpists' Perceptions 



Examples of Discrepancies Between Subjects' Perception of Adherence and Therapists' 

Perceptions 

Example 1 

Therapist Response: Patient had full adherence. did al1 of the exercises. al1 of the time. Overail 

rating: 5 - 6 ( on a scale of 1 to 6. 1 = no adherence at ail, 6 = 100% 

adherence. ) 

Subject (S27) Response: 

The following is a list of Subject 27's scores to each question on both the first and 

second questionnaire. The subject answered each question on a Likert scale frorn 1 (none) to 6 

(al1 prescribed). These scores will be compared to the therapist's perception of the same subject's 

adherence. 

(QI = score on first questionnaire, 42 = score on second questionnaire) 

1. Question about number of days per week that stretches were 
performed: 

2. Question about times per day that stretches were perfomed: 

3. Question about the number of prescribed stretdies that were 
performed: 

4. Question about the time prescribed to hold stretching exercises: 

5. Question about stretching repetition: 

6. Question about the nurnber of days per week that strengthening 
exercises were performed: 

7 .  Question about the times per day that strength exercises were 
perfomed: 
8. Question about the number of prescribed strength exercises 
performed: 

9. Question about the repetition prescribed for strength exercises: 

10. Question about the subject's overall perception of adherence: 

In Example 1. it can be seen that the therapist expected much better adherence of the 



patient than what really occurred. The therapist believed that the patient had dose to full 

adherence but if the scores are examined, it is obvious that the subject scored low on the 

frequency that stretches were to be performed and decreased on the number of strength 

exercises that were to be perfomed. This subject decreased in adherence over the four weeks 

on the number of exercises that were prescribed yet performed them well in the manner that they 

were prescribed (ie. time to hold stretch). The subject's score on overall perception dropped from 

a 4 to a 3 over the four-week pend. The therapist gave this subject an overall rating of 516. Thus, 

it appears that the therapist overestimated the adherence of this subject. 

Example 2 

Therapist Response: No. patient did not adhere fully, did not perfom ail of the exercises, and 

did not perform them al1 of the time. Overall rating: 4 - 5 ( on a scale of 1 

to 6. 1 = no adherence at all, 6 = 100% adherence.) 

Subject (SI 9) Response: 

The following is a list of Subject 19's scores to each question on both the first and 

second questionnaire. The subject answered each question on a Likert scale from 1 (none) to 6 

(al1 prescribed). These scores wilt be compared to the therapistes perception of the same subject's 

adherence. 

(Ql = score on first questionnaire, QZ = score on second questionnaire) 

1. Question about number of days per week that stretches were 
perforrned: Q 1 = 6 , 4 2 = 5  

2. Question about times per day that stretches were performed: Q I  = 6 ,  Q2 = 6  

3. Question about the number of prescribed stretches that were 
performed: Q I  = 6 , 4 2 = 5  

4. Question about the time prescribed to hold stretching exercises: QI  =5.Q2=5 

5. Question about stretching repetition: Q I  = 5 , Q Z = 6  



6. Question about the number of days per week that strengthening Qt = 6 , Q 2 = 6  
exercises were performed: 

7. Question about the times per day that strength exercises were Q I  =6 ,Q2=5  
perfomed: 

8. Question about the number of prescribed strength exercises Q l  = 6 , Q 2 = 5  
perfomed: 

9. Question about the repetition prescribed for strength exerases: Q I  = 11, Q2 = 11 

10. Question about the subject's overall perception of adherence: Q I  = 6 . Q 2 = 5  

In this situation the therapist was fairly acwrate in describing the subject as not fully 

adheting to frequency or the number of exercises that were performed. It can be observed that 

the subject's score dropped for the frequency that stretching exercises were to be perfomed. and 

for the times per day mat strengthening exercises were to be perfomed. As well. this subject 

dropped in score on the number of stretches and strength exercises that were to be perfomed. 

The subject perfomed the stretches in the manner that was prescribed and didn't quite adhere 

completely to the repetition for the strength exercises. The subject's overall perception decreased 

from a 6 to a 5 and the therapist rated this subject as a 415. In this case the therapist was 

relatively accurate in describing the subject's adherence. However. as the subject scored 

relatively high. if anything, the therapist underestimated the subject's adherence in a minor way, 

as cm be observeâ by the overall perception score the subject gave hidherself. and the overall 

score that the therapist gave the subject. 




