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CHAPTER! 

INTRODUCTION 

Background 

Multiple sclerosis (MS) is a chronic demyelinating disease of the 

central nervous system (CNS) that strikes young adults. The onset of the 

disease usually occurs between the ages of 15 and 45, 1·2 with the majority of 

initial diagnoses made for individuals in their 30's.3 Although there are 

many theories as to the etiology of the disease, MS remains idiopathic and 

its course unpredictable, both in physical and emotional manifestations.1•2•4 

Physical therapists can be utilized to assist MS patients in a variety of ways, 

including educating patients on how to perform more efficient functional 

activities, helping to control symptoms, and setting up a home exercise 

program, depending on the patient's level and type of disability. Patients 

with MS who are treated by physical therapists tend to be those with more 

severe forms of the disease, such as chronic progressive MS and, thus, 

those with a poor level of function. 5•6 However, patients with benign or more 

slowly progressing forms of MS can also benefit from physical therapy 

(PT).2•4 This study seeks to examine which factors may influence whether 

or not a person with the diagnosis of MS receives physical therapy services. 

1 
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Problem 

There is adequate research documenting benefits of physical therapy 

for persons with MS, especially those with more chronic progressive forms 

of MS.5•6•7 However, those with this diagnosis also tend to be underserved by 

physical therapists. 7•8•9 Lacking in the literature are studies regarding the 

descriptive and functional characteristics of those patients who are 

receiving physical therapy compared to those that are not. Therefore, a 

need exists to describe who, among MS patients, is receiving physical 

therapy for treatment of MS. In addition, it may be helpful to examine the 

relationships between receiving physical therapy and factors such as 

patients' illness, level of disability, physical activity, and socio-demographic 

characteristics in order to identify strategies to better meet the needs of all 

persons with MS. 

Purpose 

The purpose of this study is to investigate the characteristics of those 

persons diagnosed with MS who utilize physical therapy for treatment of 

their MS-related disabilities in order to increase awareness among health 

providers (physical therapists, physicians) and patients and to increase use 

of physical therapy by all persons with MS, regardless of disease course and 

severity, physical activity level, or socio-demographic traits. 



Primary Research Question 

• Among community-dwelling persons with multiple sclerosis, what 

are the factors that influence whether or not the individual receives 

physical therapy services? 

Secondary Research Questions 

• What is the difference in frequency of physical therapy use between 

men and women with multiple sclerosis? 

3 

• What is the difference in the frequency of physical therapy use 

between persons with MS living in urban areas versus those living in 

rural areas? 

• Is there a difference between the disability status of persons with MS 

and their use of physical therapy? 

• What is the difference in frequency of physical therapy use among 

persons with four clinical courses of multiple sclerosis: benign, 

relapsing-remitting, chronic progressive, and acute progressive? 

• Is there a difference between length of time since diagnosis and use 

of physical therapy by persons with MS? 

• What is the difference between economic resources and use of 

physical therapy by persons with MS? 

• What is the difference between age and use of physical therapy by 

persons with MS? 



• Is there a difference in the level of activity of those persons with MS 

who use PT and those who don't? 

• Is there a difference in the amount of stretching done by those 

persons with MS who use PT and those who don't? 

Definition of Terms 

4 

Multiple Sclerosis is a disease of the central nervous system characterized 

by inflammation and destruction of myelin in the brain and spinal cord. 

The disease process is usually characterized by relapses and remissions in 

disease-related symptom. 10 

Benign multiple sclerosis is a type of MS disease course which leads to little 

disability over time.4 

Relapsing-remitting multiple sclerosis is characterized by periods of 

exacerbations and remissions with partial or full recovery. Some persons 

with this disease course experience complete remission of symptoms after 

each relapse. Others experience increasing disability with each attack.4 

Chronic progressive MS is characterized by increased disability over time 

and lack of remission. 4 

Acute progressive MS is characterized by a fast progression to disability.4 

Myelin is a lipid-rich substance produced by Schwann cells in peripheral 

nerves and oligodendrocytes in the central nervous system. The myelin 

sheath covers nerve fibers to increase the rate of electrical conduction by 

acting as an insulator. 11 



Demyelination is the process of destruction of the myelin sheath 

surrounding nerve axons. 3 Demyelination is associated with a decrease in 

efficiency of electrical conduction in the CNS. 12 
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Physical Therapy is the examination, treatment, and instruction of persons 

in order to detect, assess, prevent, correct, alleviate, and limit physical 

disability, bodily malfunction, and pain from injury, disease, and any other 

bodily and mental conditions.13 

Rehabilitation is the process of restoring a person's ability to live and work 

as normally as possible after a disabling injury or illness, in order to help 

the patient achieve maximum possible physical and psychological fitness 

and regain the ability to care for him/herself. 13 

Community-dwelling persons with MS are those persons with MS who are 

not living in institutions. 12 

Functional disability is the inability to perform usual tasks and activities 

due to a physical limitation. 12 In this study, functional disability was 

measured with the Incapacity Status Scale.14 The ISS is not included in 

this document due to copyright. 

A rural area is defined as a non-metropolitan county, whereas urban is 

defined as a metropolitan county. 15 

Spasticity is increased tone and resistance to movement in the muscles due 

to a lesion in the central nervous system. 2 

Occupational Therapy is the art and science of restoring, reinforcing, and 

enhancing performance, facilitating learning skills and functions essential 

for adaptation and productivity, diminishing or correcting pathology and 

promoting and maintaining health. 13 



A placebo is a substance given as a medicine that has no inherent 

therapeutic value and lessens symptoms only because the patient is 

convinced that it will. 13 

Baclofen is an antispasticity drug that is thought to work by interfering 

with spinal cord activity that produces spasticity.2 

The Ashworth Scale measures muscle tone using a 5-point scale ranging 

from Oto 4; grade O indicates no increase in tone and grade 4 indicates that 

the affected part is rigid in either flexion or extension.4 

Chapter Summary 
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This chapter presented a brief background for and purpose of this 

study. The primary research question and nine secondary research 

questions were given and significant terms were defined. The next chapter 

will present a review of the literature relevant to this study. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The literature review addresses multiple sclerosis (MS) and the 

significance of using physical therapy (PT) in the treatment of persons with 

this diagnosis. Literature available on MS pathophysiology, etiology, 

disease characteristics, and various clinical courses is reviewed. Along 

with the roles of physical therapy and rehabilitation services in treating 

persons with MS, physical activity and MS literature is also reviewed. 

Multiple Sclerosis 

Definition of MS 

Multiple sclerosis is a chronic demyelinating disease of the central 

nervous system. The onset of the disease is generally between ages 15 and 

50.4 The disease is characterized for the most part by periods of 

exacerbations and remissions of symptoms.10 Between 250,000 and 350,000 

persons in the United States have a medical diagnosis of MS, 16 making it 

the most common disease causing neurologic disability in young adults,17 

and the third most common cause of disability in those persons between the 

ages of 20 and 50 years. The majority of those diagnosed, approximately two 

7 
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thirds, are between the ages of 20 and 40 years.5 Females are affected more 

often with MS, with a ratio of approximately 2:1 when compared to males 

with the diagnosis. 10 

Pathophysiology of MS 

In MS, myelin of nerve axons is destroyed leaving lesions called 

plaques in the white matter of the central nervous system (CNS). These 

plaques, which are scar tissue produced by glial cells, are found all over the 

CNS, but appear in greater numbers around the ventricles of the cerebrum, 

the cerebellar peduncles, the brainstem, and the dorsal columns of the 

spinal cord.1 Historically, MS has been considered to be the hallmark 

demyelinating disease of the central nervous system. It has been assumed 

that although myelin is destroyed during periods of inflammation, the cell 

axons are spared.17 Recent research has now contradicted this assumption 

by showing axonal destruction as a result of demyelination in MS. 17 This 

destruction may be the result of chronic demyelination, a direct 

immunological attack, or "insoluble inflammatory mediators." 11 A 

relationship was discovered between inflammation and axonal death; 

therefore, if a way was created to reduce inflammation, it may also reduce 

injury and loss of axons. Infiltration of T cells and macrophages has been 

found around the acute lesions, indicating possible immune system 

involvement in the pathogenesis of the disease. This infiltration, along 

with the demyelination of the nerve cells, hinders nerve impulse 

conduction, causing nerves to fatigue quickly. 1 Because of the varied 

locations of plaques within the CNS, and the exacerbating/remitting nature 



of the disease, the course and symptoms of persons with MS will differ 

greatly. 

Epidemiology and Etiology of MS 

The cause of MS is unknown, although its etiology appears to be 

multifactorial.4•17 Epidemiologic studies suggest environmental 

components may trigger the disease in those who are genetically 

susceptible. 3•18 

9 

A higher incidence of MS in geographic areas which are farther 

from the equator and outbreaks in particular regions, such as the Shetland 

and Orkney Islands near Scotland, and the Faroe Islands off the coast of 

Norway, suggest a strong environmental component. 1•3•4 MS occurs more 

often in latitudes 40° above the equator than in areas closer to the equator 

worldwide. 18 In the United States, the prevalence of MS above the 37th 

parallel is 110-140 per 100,000 as opposed to 57 - 78 cases per 100,000 below 

the 37th parallel. Additionally, the first fifteen years of life appears to be 

most important. An individual moving from an area with a lower risk to 

an area with a higher risk before the age of 15 can increase that 

individual's risk of developing MS. The opposite is also true: a person 

moving from a higher risk area to a lower risk area after the age of 15 

continues to carry the risk of the original region. 18 This information 

suggests a viral etiology, and although there have been several different 

viruses implicated, this theory remains unproven. 4 

Genetic predisposition also contributes to the development of the 

disease.4•17 Women are at a greater risk for MS by a ratio of about 2:1, and 
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whites, particularly descendants of Northern Europeans, are at a greater 

risk than other ethnic groups. About 15% of persons with MS have a close 

family member with MS, and 5% have a sibling with MS. 3 However, MS is 

not directly inherited, as exhibited by the fact that an identical twin of a 

person with MS has a 1 in 3 chance of developing the disease, and 80% of 

people with MS do not have a close relative with MS.19 The five major 

factors found to contribute to an increased risk of developing MS are being 

female, being of European ancestry, having siblings with MS, being 

between the ages of 20 and 40, and living in a temperate climate before the 

age of 15.20 

The epidemiological trends above lend support to the theory that MS 

is probably caused by a combination of infectious agents, immunological 

factors, and genetic predisposition. 1•10 

Symptoms of MS 

Symptoms of MS are often fluctuating and unpredictable from day to 

day, making MS unique among neurological disorders. Primary symptoms 

of MS include numbness or other sensory disturbances such as 

paresthesias or pain, weakness, dizziness, visual disturbances, ataxia, 

bladder and bowel problems, spasticity, sexual dysfunction, and cognitive 

impairments. 2•4•2° Fatigue, one of the more common symptoms of MS, can 

be frustrating for the patient in that it is invisible, but often very disabling.4 

It can greatly affect a person's quality of life by intensifying symptoms and 

contributing to a feeling of losing control over the disease.21 Fragoso et al22 

suggest MS fatigue may be related to deficiencies in the body's ability to 
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effectively utilize oxygen peripherally. Fatigue can often lead to the need for 

major changes in lifestyle and work for persons with MS.23 Secondary 

symptoms occurring as a result of inactivity or other sequelae following the 

primary symptoms can include contractures, urinary tract infections, 

osteoporosis, decubitus ulcers, and greater weakness and fatigue due to 

decondi tioning. 3•4•24 

Types of MS 

MS is categorized into four main disease courses: benign, relapsing

remitting, chronic progressive, and severe, or acute, progressive MS. 1•12 

Benign MS consists mainly of sensory symptoms, with little progression to 

functional disability. Relapsing-remitting MS can be either benign, in 

which symptoms fluctuate but little functional disability is suffered, or 

chronic relapsing, in which functional disability increases with each 

exacerbation. Chronic progressive MS is characterized by increasing 

disability without remissions, and severe progressive MS rapidly 

advances. 4 

Most people with MS have some form of progressive MS, though the 

course of the disease differs greatly among individuals. 20 Life expectancy of 

MS patients is good,_ however. Within the last 15 years, mean survival time 

has risen to approximately 40 years.6•9 About 75% of those diagnosed with 

MS will be alive 25 years after diagnosis.20•25 Of that percentage, 66% are 

still ambulatory after 25 years.25 Consequently, most persons diagnosed 

with MS have the potential for living many productive years.26 



Physical Activity and MS 

Several studies have examined physical activity and its effects on 

persons with MS. It is important to review the recommendations on 

physical activity for the general public before discussing its effects on the 

population of persons with MS. 

12 

Recommendations for adult physical activity from the Centers for 

Disease Control and Prevention and the American College of Sports 

Medicine include participation in 30 minutes of activity of a moderate 

intensity as many days as possible per week for United States adults.27 

These 30 minutes can be accumulated throughout the day; if lower level 

activities are performed, they can be done longer, more often, or both. 

Calorie expenditure and amount of time physical activity is performed are 

associated with decreased cardiovascular disease and mortality. People 

who maintain their muscle strength, coordination, balance, and flexibility 

are better able to perform activities of daily living and avoid disability. 

Unfortunately, not everyone is as physically active as is 

recommended. Physical inactivity is especially prevalent in certain 

populations such as the socio-economically disadvantaged, the less 

educated, older adults, and the disabled. For persons with chronic disease 

or disabilities, interventions should emphasize the importance of 

performing daily activities with limited assistance to increase physiological 

capacity as well as to improve performance of the activities. Health 



professionals, such as PTs, can play a large part in encouraging their 

patients to begin and maintain regular physical activity.27 
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For multiple sclerosis patients, maintaining mobility is very 

important.28•29 Decreased movement, which often can occur after some 

motor function loss, can lead to atrophy of secondary muscles.29 

Strengthening exercises can serve to maximize remaining muscle, and 

stretching exercises reduce contractures and decrease spasticity.4•2829 

Walking improves cardiovascular status of the patient with MS.28 Other 

benefits of exercise for persons with multiple sclerosis include increasing 

range of motion, decreasing muscle spasms, and regaining functional 

losses resulting from exacerbations. Exercise can also decrease general 

fatigue, as long as the activity is not performed to the point of exhaustion 

and increased body temperature.29 Exercising in a temperature controlled 

environment with many fans, and wearing cooler clothing should ensure 

adequate heat loss in persons with MS.25•32 Maintaining mobility gives 

persons with MS a more positive outlook on life and increased self-

esteem. 28•29 

Swimming is an excellent all-around activity for persons with MS.29 

The buoyancy of water enables persons with MS to perform exercises they 

would not be able to do on land, giving these patients an increased sense of 

control over their bodies. Aquatic therapy can help to strengthen muscles 

and increase joint range of motion. 30 

The research of Gehlsen et al31 on the effects of aquatic fitness 

programs on people with MS indicated that patients were able to improve 

muscular work without harming muscle strength and endurance. 
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Subjects (n = 10) participated in a 10-week program of freestyle swimming 

and shallow water calisthenics for 3 I-hour sessions each week, training at 

60-75% of their estimated maximum heart rate. Results showed significant 

improvements (p < .05) in muscular work and significant decreases (p < 

.05) in fatigue. 

Stuifbergen33 examined relationships between physical activity and 

different aspects of health in 37 persons with MS. Subjects completed 

surveys, including the Human Activity Profile (HAP), the Medical Outcome 

Study (MOS) - Short-Form Health Status Survey (SF36), and questions about 

demographics. In addition, a small subset of 4 people completed a 6-week 

aquatic exercise program and were given surveys at the beginning, at 6 

weeks, and at 6 months. As a whole, scores on the HAP were lower for the 

subjects in this study than those for a normative sample and those for 

persons with other chronic conditions. The average level of activity was 

less than what the subjects should have been able to maximally 

accomplish. Positive correlations (p < .05) were found between activity 

scores and scores for general health and physical functioning on the SF36. 

In addition, persons with MS who regularly exercised had higher physical 

functioning scores than those who never or rarely exercised. Physical 

function of the aquatics program participants (n = 4) increased at 6 weeks 

for 2 persons and at 6 months for 1 subject. This study highlights the 

importance of daily activity for persons with MS. 33 

Petajan et al24 studied the effects of aerobic exercise on fitness and 

quality of life in 46 patients with MS. The patients were divided into two 

groups, one that received exercise and one that did not. Subjects were 
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tested before and after 15 weeks of aerobic training for maximal aerobic 

capacity, isometric strength, blood lipids, and body composition. The 

Profile of Mood States (POMS), Sickness Impact Profile (SIP), Fatigue 

Severity Scale (FSS), and neurological exams were used to measure 

subjects daily activities, moods, level of fatigue, and disease status. The 

experimental "exercise" group performed aerobic exercise for 40 minutes, 3 

sessions per week, including arm and leg ergometry. V02 max increased 

in the exercise group over the 15 week period by 22% compared to 1 % 

increase in the non-exercise group. Physical work capacity (PWC) 

increased in the exercise group by 48% compared to 12% in the non-exercise 

group. Isometric strength increased significantly in knee extension, 

shoulder extension, shoulder flexion, and elbow extension in the exercise 

group (p < .05). A significant decrease in skinfold thickness was found in 

the exercise group (70 ± 5 mm before training, 64 ± 4 mm after training; p < 

.05) and in serum triglyceride levels (before training, 114 ± 11 mg/dl, after 

training 95 ± 9 mg/dl; p < .05). Significant decreases in scores for 

depression and anger subscales were noted at 5 and 10 weeks (p < .05), but 

not by week 15. At week 10, scores for fatigue in the exercise group were 

significantly lower as well (p < .05).24 

In the SIP data, scores for all three dimensions (ambulation, 

mobility, and body care and movement), of the physical dimension subscale 

for the exercise group decreased, indicating improvement in all areas 

sometime during the intervention.24 In addition, significant correlations 

were discovered between changes in V02 max, or the total gains in aerobic 

capacity of the subjects, and some psychological variables. The subscales 



tension (r = -0.50), vigor (r = 0.39), fatigue (r = -0.68), and confusion (r = -

0.40) all had significant relationships with the individuals' changes in 

aerobic capacity. 
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Unfortunately, real or perceived barriers can impede physical 

activity for persons with chronic diseases such as MS. Stuifbergen15 

examined barriers to health behaviors, such as physical activity, in 603 

persons with MS in urban counties and 204 persons with MS in rural 

counties. Subjects completed 4 instruments designed to uncover attitudes, 

beliefs, and behaviors regarding how they took care of their health. 

Physical activity was reported significantly more often among urban 

dwellers with MS than those in the rural sample. This highlights the 

importance for health professionals, such as physical therapists, of 

considering environment when planning interventions for persons with 

chronic conditions like MS.15 

Rehabilitation and MS 

Rehabilitation, and physical therapy intervention in particular, is 

extremely important for persons with a diagnosis of MS in order to prevent 

secondary complications, maintain existing function, and improve general 

quality of life.34 Unfortunately, little is known about long-term effects of 

rehabilitation on persons with MS due to the infrequent nature of the 

research, lack of controls, or incomplete follow-up. 6 In addition, the 

research that exists on rehabilitation primarily addresses its effects on 

patients with more serious, progressive forms of MS. 5•6 This research is 
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scarce, probably due to the belief that patients with this diagnosis would not 

benefit from rehabilitation. 5•35 Because of this belief, this patient population 

tends to be underserved by physical therapists and other rehabilitation 

professionals. 7•26 However, with rehabilitation, functional gains, as well as 

improved quality of life, can be gained. 

Rehabilitation for the MS patient is unique due to the ever-changing 

disease process, so a therapist must be flexible. 4 A rehabilitation program 

should begin as soon as possible to counteract further progression of 

complications.9 Even though symptoms may be "invisible" to others, in that 

they affect function but are not obvious to the casual observer, the program 

can still be used to educate the patient about disease management and to 

improve their general condition. 4 Even mild forms of MS can benefit from 

education in conditioning, recreation, and other healthy lifestyle practices. 

Historically, patients with the diagnosis of MS were inactive and cautioned 

to rest, which led to social isolation and sequelae due to inactivity. 9 

Physical therapy treatment was passive as opposed to activity-driven. This 

inactivity served to impair function of remaining neurons and increased 

spasticity in the patient. Rehabilitation programs are not just for patients 

who have been institutionalized, but treatment should begin when the 

initial diagnosis has been made. Patients should be as active as possible as 

early as possible, not just to decrease development of complications, but to 

keep them both motivated and involved in their own rehabilitation. Kraft et 

al8 recommend "overrehabilitation", or rehabilitating a person with MS for 

a level of disability greater than what is currently observed, to preserve 

function as the patient's disability progresses. 
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Rehabilitation should be multidisciplinary. An interdisciplinary 

treatment, including health providers such as PTs, occupational therapists 

(OTs), speech therapists, physicians, and dietitians, centered around and 

managed by the patient, should be a way oflife.9 Poser et al36 reported that 

psychiatric assistance is necessary during all rehabilitation and disease 

stages to help patients cope with the disease and to relieve stress within the 

family. 

Feigenson et al37 showed that intense multidisciplinary 

rehabilitation at an inpatient rehabilitation setting proved to be beneficial 

for patients with progressive MS. Subjects with MS (n = 20) were given the 

20-item MS Functional Profile at admission and at discharge. After 

treatment using an intensive multidisciplinary therapy approach, subjects 

showed statistically significant improvements in the following areas: 

balance, self-care, bladder control, bed mobility, wheelchair transfers, 

ambulatory transfers (if ambulatory), homemaking, and ability to perform 

"real-life" activities (p < .05). The rehabilitation served to teach patients to 

compensate for their functional losses and was a cost-effective model. 37 

The research of DiFabio et al6 reported that patients with progressive 

MS can benefit from an outpatient rehabilitation program that is 

comprehensive, or multidisciplinary, and lacks time limits. This 

"maintenance" program stresses both physical and mental function, and 

includes team members from physical therapy, occupational therapy, 

recreational therapy, counseling, and social work. This type of 

rehabilitation program served to assist patients with maintaining rather 

than restoring function. Researchers studied 31 persons with chronic 
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progressive MS by administering an initial evaluation and one year follow

up evaluation. Subjects were divided into 2 groups on the basis of whether 

they were admitted to the Multiple Sclerosis Achievement Center (MSAC), 

a rehabilitation center in Minneapolis, Minnesota, or on a waiting list to be 

admitted. Instruments used included the SF-36 for 8 aspects of physical 

and emotional health, a modified Multiple Sclerosis Quality of Life 

questionnaire (MS-QOL-54), which contained questions regarding specific 

disease issues such as cognitive and sexual function, and the 

Rehabilitation Institute of Chicago Functional Assessment Scale (RIC

FAS, version 2) used for evaluating functions like bed mobility and 

ambulation. Interventions for the treatment group (n = 12) included 

physical therapy for skills such as balance, coordination, and endurance, 

while OT treatment was received for upper extremity function. 

Recreational activities, counseling from a chaplain, and social services 

were also provided. Patients spent one day per week at the center for a 5-

hour period during the entire year of the investigation. The group receiving 

the interventions demonstrated improvements in all but three of the health

status categories, whereas the control group showed decreases in seven 

domains. The study discovered that rehabilitation with this 

multidisciplinary focus can decrease the rate of decline in physical function 

for persons with MS and increase their health-related quality of life.5•6 

In a study by Greenspun et aF, 33 admissions to a university 

rehabilitation center by persons with progressive forms of MS were 

examined. Patients completed an initial questionnaire, one at discharge, 

and another at approximately 90 days after discharge. Questionnaires 
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addressed two main areas: mobility, which included ambulation, 

transfers, and stair climbing, and activities of daily living (ADLs), which 

included dressing, bathing, eating, and toileting. Patients made the 

greatest improvements in stair-climbing and ambulation. At admission, 

9% of the subjects could climb stairs without a person assisting them, and 

18% could ambulate independently. Upon completion of the inpatient 

rehabilitation program with a mean length of stay of 28 days, 64% were able 

to climb stairs independently and the percentage of those able to ambulate 

independently rose to 76%. The follow-up studies at 90 days after discharge 

proved that the gains made were preserved, as 76% reported independence 

in ambulation and 70% in stair-climbing. Researchers reported that as 

needs of each patient evolved throughout the disease, long-term 

rehabilitation should be made to fit the patient's individual needs. 7 

Physical Therapy and MS 

Physical therapy intervention is an important aspect of the 

rehabilitation process. Some of the ways in which physical therapists can 

make a difference in the lives of persons with a diagnosis of MS are to aid 

with spasticity reduction, improve balance and coordination, increase 

strength, improve ambulation and general physical fitness, and reduce 

occurrence of musculoskeletal problems.4 Improvements are needed in 

providing access to physical therapy for patients with MS. 9 Little research 

has been reported on the most effective types of physical therapy 

interventions and benefits of regular long-term physical therapy 
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intervention. Physical therapists have knowledge of neurophysiological 

mechanisms that other health care specialists may not have. With this 

knowledge, PTs are in a unique position to provide for their patients with 

MS such techniques as Proprioceptive Neuromuscular Facilitation (PNF), 

effective for strengthening muscles and improving joint range of motion,1 

and Neurodevelopmental Treatment (NDT), to manage spasticity and to 

promote normal movement using key points to inhibit certain reflexes. 3 

PTs can provide gait training, joint mobilization and positioning to prevent 

joint deformity, and orthotic fitting. 1 Additionally, PTs can provide 

education on compensating for sensory losses, postural retraining, and 

energy conservation techniques for functional activities. In addition to 

supervised PT sessions, home exercise programs developed by therapists 

are vital to the success of the MS patient.9 

Significant improvements were made in functional, balance, and 

daily living activities in 40 persons with MS after they attended treatment 

sessions utilizing a variety of physical therapy methods. 38 Patients were 

taught techniques such as reflex inhibitory positions to control muscle tone, 

relaxation techniques to decrease stress and fatigue, and pelvic floor 

muscle exercises to increase bladder control. Patients were given 

individualized home exercise programs, based on their achievements in 

therapy sessions, with emphasis on improving function in their every day 

activities. 

PT and OT intervention is often necessary for patients with MS due to 

the unpredictable nature of symptoms in this disease. Roush39 examined 

satisfaction of persons with MS with the services they received from PTs 
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and OTs. The Therapist Evaluation Form (TEF) was completed by 81 

individuals. This evaluation included 14 Likert format items indicating 

degree of agreement or disagreement with the statements about their care 

from an OT or PT (81 % of the professionals in the study were PTs). A high 

degree of satisfaction with PTs and OTs was reported by the subjects in this 

study. In response to the question of what was the "most positive" 

characteristic of the therapist, 69% related to good communication and 

good rapport between therapist and patient. 39 

Due to the great number of persons with MS who remain ambulatory 

20 years or more after their diagnosis, treatment emphasis should be on 

retaining as much independence in function as possible. This would 

include training in balance and coordination skills. Balance training for 

persons with multiple sclerosis was examined by Kasser and Clark40 using 

four subjects with MS. After initial assessment, subjects then underwent 

12 weeks of balance training. Training sessions were 30 - 45 minutes long 

and were completed twice a week. Training included static, quasi-static, 

and dynamic balance activities on different surfaces, and with varying 

sensory input. Subjects were reassessed at the end of the 12-week 

intervention, given a home program to perform, and assessed again after 3 

months. All patients showed improvements in varying degrees in the 

Limits of Stability (LOS) tests and Sensory Organization Tests (SOT), both at 

the end of the intervention and after 3 months, indicating increased 

postural control and stability. In addition, all patients reported feeling 

greater confidence in performing daily activities that challenged their 

balance, and walking on uneven surfaces.40 
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Pain is a symptom sometimes associated with MS. 3•4 Physical 

therapists are trained to help with pain management of their patients. 

Techniques, such as Transcutaneous Electrical Stimulation (TENS) often 

can be used in reducing pain that occurs with MS. A case study report by 

Pert41 documented the success of using TENS for pain reduction in the right 

calf of a patient with MS. The patient reported not only a reduction of pain, 

but also demonstrated decreased tone, increased sensation and increased 

proprioception in that extremity. 

Brar and Smith et al42 studied the effects of different treatment 

protocols on minimal to moderate spasticity of 30 persons with MS. The 

study was a 10-week, double-blind, placebo-controlled cross-over trial, in 

which each subject received each of the following treatments: baclofen 

alone, stretching exercises with a placebo, a combination of baclofen and 

stretching exercises, a placebo without stretching exercises. Testing was 

performed by a physical therapist at the same time and same day of the 

week for each subject. Subjects were given a maximum of 20 milligrams of 

baclofen daily. A PT taught the subjects stretching exercises for the 

following muscle groups: the hamstrings, the quadriceps, the adductors, 

and the plantarflexors. Stretches were performed daily, 11/2 minutes for 

each muscle group. 

Assessment of quadricep hypertonicity was performed using Cybex 

flexion scores for objective measurement, the Ashworth scale for subjective 

measurement, and a self-rated questionnaire to evaluate functional 

activities.42 Objective measurements significantly improved (p < .05) after 

both the baclofen treatment and the combination treatment. No significant 
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difference was found between the combination treatment and the baclofen 

treatment, although the Cybex flexion scores were greater for the 

combination treatment. The Ashworth scale results showed a decrease in 

spasticity after both the combination and baclofen treatments as well, and a 

significant negative correlation (r = -0.3, p < .05) was noted between the 

Ashworth ratings and Cybex flexion; as Ashworth scores increased, flexion 

scores decreased, indicating greater spasticity of the quadricep muscle. 

Stretching exercises alone did not significantly decrease spasticity; 

however, subjects expressed great interest in continuing the stretching 

program, as it gave them a sense of control over their spasticity.42 

A study by Kraft et al8 reviewed services received and future services 

needed by patients with MS. Medical services, including physical therapy, 

were used by a greater percentage of the patients compared to community, 

psychologic and vocational services. All medical services correlated with 

mobility level; less mobile individuals were more likely to be receiving 

physical therapy. Additionally, the current mobility levels of individuals 

also correlated with their perception of needing PT services in the future. 

The use of PT, both for current and perceived future needs, was also 

positively correlated with disease duration. PT was one of the areas of 

greatest perceived need. This study also showed that early on, persons with 

MS are more motivated to become involved in the rehabilitation process if 

services are available and referrals are made in a timely manner.8 

Health care providers, like PTs, are an important source of 

information for promoting health in persons with MS.43 These 



professionals need to be aware of the effects they can have on the lives of 

people with MS by encouraging health-promotion activities. 

Chapter Summary 
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Multiple sclerosis is a central nervous system disease that produces 

fluctuating symptoms and disability, and is one of the most common causes 

of disability in young adults. The disease course can run from benign to 

severely progressive. Most of the research concerning MS and 

rehabilitation, including physical therapy, has been done with persons with 

more progressive forms of the disease. Though the literature cites benefits 

of exercise, including increasing strength and endurance, improving self

esteem, and reducing spasticity and fatigue for persons with MS of all 

abilities, there seems to be little research on effects of physical therapy for 

those individuals with less severe courses of MS. 



CHAPTERIII 

METHODOLOGY 

Data Collection Procedures 

Data used in this research were collected from February through 

March, 1996, by researchers at The University of Texas at Austin School of 

Nursing as part of a study on health promotion and quality of life among 

persons with chronic disabling diseases and conditions (R29NRO3195, NIH, 

NINR, A. Stuifbergen, Principal Investigator). The subjects for the study 

were recruited with help from two chapters of the MS Society in the 

southwestern United States. A letter was sent to 2,772 people from 

combined mailing lists describing the study and asking for participation. 

The researchers received 936 responses from individuals indicating their 

interest by providing their names and addresses. These 936 were sent a 

packet of information including a cover letter, the survey instrument, and a 

preaddressed, stamped envelope to facilitate return of the survey. Research 

staff were on hand via a toll-free telephone number to answer questions or 

clarify instructions for the participants. 12 

Follow-up postcards were sent approximately 2 to 3 weeks after the 

initial survey was mailed, requesting a response from some participants 

26 
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and thanking those who had returned the survey. A total of 834 (89%) of the 

surveys were returned, of which 807 were usable (86%). 12 

Instruments 

A self-report survey was used to collect data for the original study. 

The survey in booklet form was sent to participants. This booklet included 

several instruments in large print and increased spacing to facilitate easy 

reading for the participant. The booklet contained questions regarding 

sociodemographic information, severity of illness measures, quality of life 

and health-promoting behaviors.12 

For the purposes of this study, the instruments used from the 

original survey were questions from the Background Information sheet, the 

Incapacity Status Scale (ISS)14, and selected questions concerning physical 

activity from the Health Promoting Lifestyle Profile II (HLPL 11).44 The 

Background Information Sheet collected information on the participant

reported demographics, such as age, gender, education, and employment 

status. Information regarding adequacy of economic resources was also 

collected from the Background Information Sheet. The responses for 

adequacy of economic resources were divided into four categories, based on 

the survey response options to questions regarding how well the 

respondent's income met their needs. Options were "l = not at all", "2 = less 

than adequately'', "3 = adequately", and "4 = more than adequately". 

Information related to the participants' disease was gathered by asking 

them to respond to questions about the type of MS that best described their 



course of the disease, what year they had received the diagnosis from a 

physician, what year they had begun experiencing symptoms, and what 

treatments they were currently using. To this last inquiry, one of the 

response choices for treatment used was physical therapy. 
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The Incapacity Status Scale (ISS) was used as an objective measure 

of functional disability due to MS for each participant. 14 The ISS was 

adapted as a self-report questionnaire by which the participant self

assessed sixteen different aspects of function. Questions addressed , 

personal functions such as vision, ambulation, bowel and bladder 

functioning. For each question, a five point scale was given, with "0" being 

completely normal function, and "4" being completely unable to perform the 

function. The ISS has been evaluated by experts and deemed to possess 

construct validity as a record for disability. Internal consistency reliability 

in this study was 0.86. 12 

The Health Promoting Lifestyle Profile II (HPLPII) is a revised 

version of the HPLP. 42 Although the instrument has six subscales, only the 

subscale for Physical Activity was used for this study. The instrument 

assesses frequency with which the respondents performed an activity, 

again using a 4-point scale. Internal consistency reliability of the HPLPII 

subscales ranged from . 7 4 -.86. 12 

To create the activity scale, survey questions which reported the 

respondents' levels of activity were grouped together and tested for their 

internal consistency using Cronbach's coefficient alpha. This scale proved 

to have an internal consistency reliability of 0.75. Respondents reported 



whether they performed the following activities "never", "sometimes", 

"often", or "routinely": 
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• Exercise vigorously for 20 or more minutes at least 3 times a week 

(such as swimming, brisk walking, bicycling, aerobic dancing, using 

a stair climber) 

• Take part in light to moderate physical activity (such as sustained 

walking 30-40 minutes 5 or more times a week) 

• Take part in leisure-time (recreational) physical activities (such as 

swimming, dancing, bicycling) 

• Get exercise during usual daily activities (such as walking during 

lunch, using stairs instead of elevators, parking car away from 

destination and walking) 

One question in the HPLPII related to activity was analyzed 

separately due to its effect on the internal consistency of the activity scale. 

This question inquired how frequently the respondents perform stretching 

exercises at least three times per week. 

Sample Characteristics 

All participants in the study had been diagnosed with MS for at least 

one year, were community-dwellers, and were residents of Texas. Age of 

the participants ranged from 18 to 95 years. Ethnicity of the sample was 

delineated as follows: 750 white/Caucasian, 31 black/African American,_ 19 

Hispanic/Mexican American, 1 Asian American, and 6 other for a total of 

807 respondents. 
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Frequency statistics were performed on the variables to describe the 

population (table 1). The mean age of respondents was 48, with 50.4% being 

47 or younger. Of the 807 respondents, 303 (37.5%) had a high school 

diploma and 372 (46%) respondents had a post-high school degree. The 

most frequent response to years of education was 12 years with 210 out of 805 

respondents (26%). A majority of all respondents (58.6%) reported their 

income met their needs adequately or more than adequately, whereas 41.4% 

of all respondents reported their needs were met less than adequately or not 

at all. The greatest frequency was 174 of 805 respondents (21.6%) who 

reported that their needs were met "adequately" (3.00). 

Of 806 respondents, 269 (33.4%) were unemployed due to disability, 

whereas the next highest frequency, 234 (29%) worked full-time for pay. 

There were 100 respondents (12.4%) reporting they were full-time 

homemakers. The next greatest frequency, 86 respondents (10.7%), were 

retired. The remainder of responses (14.5%) were made up of individuals 

who reported one of the following: work part-time; full-time homemaker 

while ranching or farming; full-time homemaker with part-time pay; 

unemployed due to age; laid off; fired; full-time student; working student; 

or no jobs available in the area. The response choice "unemployed due to 

age" may have been chosen by respondents instead of "retired" if they 

perceived themselves as being "too old" to work. 

The highest score possible on the ISS in this survey was 65, with 

coding such that the higher the score, the greater the disability of the 

individual. Scores obtained ranged from 1 to 48 from the 766 respondents 

for the ISS. Of these, 221 (28.9%) individuals scored 12 or below. The 



majority of respondents, 379 (49.5%), scored from 13 to 24, and 139 (18.1 %) 

scored in the 25 to 36 range. The lowest frequency occurred from 37 to 48, 

with 20 respondents (2.6%). The mean score was 17.94 (s = 8. 7). 

The length of time since diagnosis of MS ranged from 0 (.4%) to 46 
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(.1 %) years, with a mean of 10.87 years (s = 7.9). The greatest frequency was 

5 years with a total of 62 respondents (7.8%). Length of time since 

symptoms of MS began ranged from 0 (.3%) to 57 (.1 %) years. The mean 

number of years reported since symptoms began was 15.14 years (s = 9.46). 

Marital status data of 807 respondents resulted in 49 (6.1 %) never 

married, 567 (70.3%) married, 122 (15.1 %) divorced, 27 (3.3%) widowed, 13 

(1.6%) separated, and 29 (3.6%) living with someone. 603 (74.7%) of807 

respondents reported living in an urban area, whereas 204 (25.3%) lived in 

rural areas. 

Data Analysis 

Descriptive statistics were used to analyze the data from this study 

using SPSS 6.1 statistical software. All statistical tests were performed at 

the .05 alpha level of significance. 

Descriptive tests were used on the variables to describe the 

population. The distribution of each variable was examined and found to 

have an approximate normal distribution. Below is a description of the data 

analysis performed for specific research questions. 

The differences in frequency of physical therapy use between men 

and women, between persons living in rural versus urban areas, and 
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between persons with different clinical courses of MS were calculated using 

crosstabulation and chi-square tests. At-test was used to test for 

significant differences between use of physical therapy and the following 

variables: disability status, length of time since diagnosis, economic 

resources, age, level of physical activity, and stretching habits of persons 

with MS. 

Table 1: Demographic Characteristics of the Sample Population 

Standard 

N Mean Median Deviation Range 

Age 007 48.00 47.00 10.64 18-95 

Economic need 805 3.0 3.0 .685 1.00-4.63 

Hours worked 
perweek 

318 36.83 40 12.98 0-80 

Incapacity 
Status Scale 

766 17.94 17.0 8.7 1.00-48.00 

Years since 800 10.87 
Diagnosis 

9.0 7.9 .00-46.00 

Years since 791 15.14 
first symptoms 

13.0 9.46 .00- 57.00 

Years of 805 14.24 
education 

14.0 2.75 1-25 



CHAPTERIV 

RESULTS 

This chapter describes the results obtained for each research 

question. Tests used to examine the research questions included 

descriptive statistics such as chi square, t-test, and tests for equality of 

variance. Below are results from the specific statistical analyses of each 

research question. 

Research Question 1 

What is the difference in frequency of physical therapy use between genders 

of those persons with multiple sclerosis? 

A case processing summary was completed for this question to 

determine the number of persons surveyed who answered the question 

regarding whether or not they had used physical therapy for treatment of 

symptoms of their MS. Out of 807 total N, 805, or 99.8% responded to this 

question. A crosstabulation analysis of this question revealed 142 (20%) 

males and 573 (80%) females, or a total of 715 (89%) persons did not use 

physical therapy for treatment of their MS (Table 2). Of the 90 persons that 

answered "yes", 20 (22%) were male, and 70 (78%) were female. A Pearson 
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Chi-Square test showed no significant difference between gender and 

frequency of physical therapy use (X2 = .277, df = 1, sig = .598). 

Table 2. Number of Persons with MS Utilizing Physical Therapy 

Gender 

Use of Pf for Male % Female % Total 
treatment of MS? 

Yes ID 22 70 78 00 

No 142 ID 573 00 715 

Total 162 ID 643 00 805 

Research Question 2 

What is the difference in the frequency of physical therapy use between 

persons with MS living in urban areas and those living in rural areas? 
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These survey questions were answered by 805 out of 807 respondents, 

or 99.8%. Crosstabulation showed that of the 715 persons that did not report 

using physical therapy for their MS, 533 lived in urban areas, and 182 in 

rural areas (Table 3). Of the 90 persons who did receive PT, 68 lived in 

urban and 22 in rural areas. For both groups, those who did use PT and 

those who did not, 75% lived in urban areas. A Pearson Chi-Square test 

showed no significant difference between frequency of physical therapy use 

and geographic area (X2 = .043, df = 1, sig = .836). 
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Table 3. Utilization of Physical Therapy by Persons with MS in Urban and 

Rural Areas 

Physical therapy intervention response 

Geographic area NoPr % Pr % Total 
intervention intervention 

Urban areas 533 89 ffi 11 601 

Rural areas 182 89 22 11 205 

All 715 89 00 11 805 

Research Question 3 

Is there a difference between the disability status of persons with MS and 

their use of physical therapy? 

Of those respondents who completed the Incapacity Status Scale (ISS) 

portion of the survey, the group statistics were: the mean ISS total for those 

persons who did not receive PT (n = 682) was 17 .2, whereas the mean for 

those who did receive PT (n = 83) was 23. 7. A Levene's Test for Equality of 

Variances was applied for the ISS variable and equal variances were 

assumed. A t-test was performed for Equality of Means and a significant 

difference was found between the disability status of persons with MS and 

their use of physical therapy (t = -6.607, df = 763, sig = <.001). 
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Research Question 4 

What is the difference in frequency of physical therapy use among persons 

with four clinical courses of multiple sclerosis: benign, relapsing

remitting, chronic progressive, and acute progressive? 

This survey question was answered by 785, or 97 .3% of the 807 

respondents. The crosstabulation resulted in the 695 persons who did not 

use PT separated into clinical courses of MS as follows: 102 (14.7%) benign 

sensory, 328 (47.2%) relapsing remitting, 223 (32.1 %) progressive, and 42 

(6%) severe progressive (Table 4). Of those persons who did use PT, 3 (3.3%) 

were benign sensory, 25 (27.8%) relapsing-remitting, 54 (60%) progressive, 

and 8 (8.9%) severe progressive, for a total of 90 persons. A Chi-Square test 

found a significant difference between the clinical course of MS and the 

frequency of physical therapy use (X2 = 32.953, df = 3, sig = <.001). The most 

significant standardized residual value for respondents was 3.9 for those 

with chronic progressive MS who utilized PT. 



Table 4. Type of MS and Utilization of Physical Therapy 

Type ofMS 

Useof Benign % Relapsing- % Chronic % Acute % 
Pr 

remitting progressive progressive 

No PT 10'2 14.7 328 47.2 223 32.1 42 6 

Standard 
Residual 

0.9 0.9 -1.4 -0.3 

PT 3 3.3 25 27.8 54 00 8 8.9 

Standard -2.6 
Residual 

-2.4 3.9 0.9 

Total 105 13 353 46 277 3.5 50 6 

Research Question 5 

Is there a difference between length of time since diagnosis and use of 

physical therapy by persons with MS? 
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Total 

005 

00 

785 

The mean length of time since diagnosis for those persons with MS 

who did not use physical therapy was 10.6 years and 12.7 years for those 

who did use physical therapy. At-test showed that there was a significant 

difference between the length of time since diagnosis of MS and use of 

physical therapy treatment intervention (t = -2.388, df = 796, sig(2-tailed) = 

.017). 



Research Question 6 

What is the difference between economic resources and use of physical 

therapy by persons with MS? 
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The mean score in this category of those persons who did not receive 

physical therapy was 3.00 while the mean score of those who did receive 

physical therapy was 2.98. The Levene's Test for equality of variances 

revealed that the assumption of homogeneity of variance was not violated. 

No significant difference was found after running at-test comparing the 

two groups (t = .348, df = 801, sig = .728). 

Research Question 7 

What is the difference between age and use of physical therapy by persons 

with MS? 

The mean age for the group of persons with MS who were not 

receiving physical therapy services was 47.57 years, whereas the mean age 

for those receiving PT was 51.47 years. A Levene's Test for equality of 

variances did not show a significant difference in variance between these 

two groups. Therefore, the assumption of homogeneity of variance was not 

violated. A t-test for equality of means showed a significant difference 

between the mean age of those persons receiving PT and those who did not 

(t = -3.298, df = 803, sig = .001). 
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Research Question 8 

Is there a difference in the level of activity of those persons with MS who use 

PT and those who don't? 

The reliability analysis performed on this 4-item activity scale 

revealed an alpha of 0. 75, supporting the internal consistency of the scale. 

The mean score in response to level of activity for the group not using 

physical therapy was 7.65, and the mean for the group using physical 

therapy was 7.31. The Levene's Test for Equality of Variances did not show 

a significant difference in variance between the two groups, nor did the t

test for equality of means show a significant difference between the means 

(t = .965, df = 803, sig = .335). 

Research Question 9 

Is there a difference in the amount of stretching done by those persons with 

MS who use PT and those who don't? 

Of those persons with MS who did not use PT (n = 715) the mean score 

for the item in the survey asking about the frequency with which the person 

performed stretching exercises at least three times per week was 2.16. The 

mean score for those who did use PT (n = 90) was 3.13. Levene's Test for 

equality of variance showed no significant difference in variance between 

the two groups. At-test was then done to compare the equality of means 

and a significant difference was found between them (t=-7.768, df = 803, sig 

< .001). 
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Chapter Sum.mazy 

This chapter has presented the statistical analysis and results of 

each of the nine secondary research questions. The following chapter will 

discuss the results of each secondary question, as well as attempt to answer 

the primary research question. Recommendations for further research, 

and limitations of the study will be presented. 



CHAPTERV 

DISCUSSION 

Introduction 

This chapter discusses the results reported in the last chapter for 

each research question and attempts to answer the primary research 

question. Recommendations for further study are made, limitations are 

discussed, and finally, conclusions drawn from the study are presented. 

Research Question 1 

Analysis of frequencies of PT use between gender of persons with MS 

produced no significant difference. Within the general population of 

persons with MS, women outnumber men with this diagnosis by 

approximately 2:1. The sample used for this question (n = 805) contains an 

even greater number of women (643) compare to men (162), or 

approximately a 3:1 ratio. Investigations and case studies in the literature 

documenting effects of rehabilitation and PT interventions on persons with 

MS reflect these ratios, primarily involving women. 5-7,23•36•40•41 The results in 
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this study indicate that the likelihood of men receiving PT compared to 

women is no different proportionally. 

Research Question 2 
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No significant difference was noted between frequency of physical 

therapy use of those persons with MS in rural areas and those in urban 

areas. This result is interesting in that it could be assumed persons with 

MS living in urban areas would have easier access to PT, whether admitted 

to a rehabilitation setting or on an outpatient basis, than those persons in a 

rural area. In contrast, Stuifbergen15 discovered that barriers to health 

practices were greater in persons with MS living in rural areas compared 

to those living in urban areas. Because no significant difference was found 

in use of PT by persons in the two regions in this study, both groups must 

have equal issues regarding access to PT, although barriers to utilization of 

PT may be different. A possible explanation could be that those persons 

who utilized PT had severe enough symptoms and disability that regardless 

of their location they would seek out help, most likely from their physicians, 

who could then refer them to a rehabilitation center. Moreover, a person 

reporting that they live in a rural area may have benefits of an urban area 

due to technology such as telecommuting, whereas individuals living in 

small towns may perceive themselves as living in a rural environment even 

if it is a metropolitan county. 15 
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Research Question 3 

A significant difference was discovered (p < .001) between the 

disability status of persons with MS and whether or not they utilized 

physical therapy for treatment. In general, the greater the disability the 

more likely a person with MS was to utilize PT interventions. This result is 

not surprising given that the majority of the literature on rehabilitation and 

physical therapy for persons with MS involves studying persons with more 

progressive forms of MS . 5-7,37 If a person is admitted to a long term 

rehabilitation program that individual is likely to receive PT services as 

part of the interdisciplinary treatment. 5•6 However, benefits also can be 

gained from physical therapy for persons with a more benign form of the 

disease. 

Persons with MS but without disabilities that limit their function, or 

with very mild functional disabilities may not be receiving PT for a variety 

of reasons. They may not be aware that there may be benefits from PT for 

prevention of secondary conditions which may develop in the future or for 

strategies to help maintain current function. It is possible that fear of what 

the future holds with regard to the disease course may be a barrier to 

seeking treatment. Persons with mild cases of MS may believe their 

symptoms will not increase and therefore do not seek out preventative 

measures. Another factor limiting these persons access to PT may be a 

lack of knowledge on the part of physicians and other health providers. 

They, too, may be unaware of the benefits PT can provide for persons with 

benign or relapsing-remitting forms of MS. 
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Rehabilitation professionals need to learn more about benign and 

relapsing-remitting types of cases. 36 Preventative care for secondary 

complications, education on energy conservation techniques, balance and 

coordination training can all be addressed by physical therapists to aid 

persons with mild symptoms of MS to manage their disease. In some 

cases, the therapist's role may be simply as an educator, to encourage 

general conditioning and good health habits. 4 

Research Question 4 

A significant difference was noted between the clinical course of MS 

and the frequency of PT utilization by persons with MS. Of those who did 

use PT, 54 persons (60%) reported they had chronic progressive MS, which 

is generally a more serious course with no remissions. 4 A standardized 

residual value of 3.9 for chronic progressive MS indicates that this category 

had the greatest impact on the statistical outcome for this question. The 

proportion of those individuals who have this type of MS and utilized PT is 

greater than expected by chance. It would appear that those individuals 

with greater disability, due to a more severe course of MS, are more likely to 

receive PT services, especially if admitted to an inpatient rehabilitation 

program. This finding is supported by the work of DiFabio et al,5 '6 whose 

studies included only individuals with a Kurtzke Expanded Disability Scale 

score of between 5 and 8. This indicates that, minimally, subjects were not 

able to walk 200 meters without assistance, nor could they work a full day 

without certain modifications. 
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In this study, results produced 3 individuals with benign MS and 25 

with relapsing-remitting forms of MS who utilized physical therapy for 

their MS. Because of the small number (n < 5) in some cases, results must 

be interpreted carefully. Though these numbers are not significant, it does 

show that there are persons with less severe forms of the disease who are 

receiving PT treatment. The literature includes limited studies 

documenting benefits of PT intervention on an outpatient basis for 

functional deficits that may interfere with activities of daily living and 

quality of life, but don't necessarily require inpatient rehabilitation.40•41 

Again, lack of knowledge on the part of the patient or physician on benefits 

of PT may be an explanation for the low numbers of persons receiving PT in 

the benign and relapsing/remitting groups. Also, the survey question 

asked respondents if they were "currently" receiving PT for treatment of 

their MS. Some individuals with less severe forms of MS may have seen a 

PT in the past, or may use PT intermittently when exacerbations occur, 

making it difficult to draw conclusions regarding use of PT for these 

groups. 

Research Question 5 

A significant difference was noted between the length of time since 

diagnosis for persons with MS and their use of physical therapy. A person 

with MS was found to be more likely to have used PT for treatment of their 

MS symptoms if they had been diagnosed for a longer period of time. Since 

MS is generally a progressive disease, this finding is not surprising. 
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Increasing levels of disability are correlated with longer disease 

duration. 8•42 Therefore, the likelihood of utilizing PT for functional deficits 

may increase as length of time since diagnosis increases. In the 

population of persons with MS, 50 - 60% have some type of progressive 

course of the disease, whether it is a primary or secondary progression.2•26 

Much of the research involving MS and rehabilitation involves subjects who 

have had the diagnosis with MS for many years on average. 5•7,37 However, 

PT can be helpful to persons with MS even in the early stages of the disease. 

Mertin9 suggests rehabilitation should begin with diagnosis, and that 

it become a way of life managed by the patient as much as possible, but with 

guidance from a neurologist with experience in MS. Physical therapists 

can create home exercise programs for patients with emphasis on 

preventing loss of function secondary to spasticity.9 Rehabilitation is 

important early on in the disease process even if symptoms are not readily 

visible to educate the individual about disease management, general 

conditioning, and to improve their outlook by helping them take charge of 

their lives. 4 

Research Question 6 

No significant difference was noted between individuals' economic 

resources and whether or not they utilized PT for their MS symptoms. One 

might expect a difference between those who reported adequate or more 

than adequate resources and those that reported less than adequate 

resources, in that persons with less than adequate economic resources may 



47 

not have the insurance coverage or income necessary to receive PT services. 

An important point to note is that answers to questions regarding adequacy 

of economic resources were based on respondents' perceptions of their 

economic status, not specific reports of yearly income or type and amount of 

insurance coverage. Apparently, economic resources, as perceived by the 

respondents, are not a primary factor in determining whether or not a 

person with MS receives PT for treatment. 

Research Question 7 

A significant difference was present between age and whether or not 

a person with MS had used physical therapy intervention for treatment of 

symptoms related to MS. One of the correlates with disease severity in MS 

is age.42 Consequently, as severity of the disease increases with age, the 

likelihood of utilizing PT for symptoms of MS may also increase. Persons 

without a chronic disease such as MS tend to become less active while they 

age. When this happens with people with the diagnosis of MS, the results 

are even more dangerous. In addition to increased risk of cardiovascular 

disease, inactivity in persons with MS increases risk of respiratory and 

bladder infections, bowel dysfunction, contractures in the joints, and 

increased spasticity. 3 Progressive forms of MS are seen more frequently in 

persons who are older at the onset of the disease.26 Therefore, older persons 

with MS are probably more likely to have been treated by a physical 

therapist for their symptoms, probably in an inpatient rehabilitation 

setting. 



48 

Research Question 8 

There was not a significant difference between the level of physical 

activity of persons with MS and whether or not they utilized physical 

therapy for treatment. Given the amount of research showing the benefits 

of physical activity on symptoms of MS for person with this 

diagnosis,24•25•31•33 this finding is surprising. Physical activity has been 

shown to produce many positive results in persons with MS, including 

minimizing deconditioning, increasing strength and aerobic capacity, 

decreasing depression and fatigue, improving mobility, and bettering 

quality of life.24•25•27•31-33 One might expect that a person receiving physical 

therapy would tend to be more physically active, due to education and home 

exercise programs prescribed by a PT, or that more physically active people 

with MS would require less PT. However, this may be influenced by the fact, 

that increased severity of the disease probably leads to decreased activity. 

Research Question 9 

The question regarding amount of time spent stretching per week 

was separated from the activity scale due to its influence on the scale's 

reliability. Clearly, this question was very different from the other activity 

questions in the subjects' minds. A significant difference was noted 

between the frequency with which an individual performed stretching 



exercises per week and whether or not they utilized physical therapy for 

treatment of their MS symptoms. 
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Reasons for this significance may be that those individuals with MS 

who utilized PT for treatment performed stretching exercises frequently in 

their physical therapy sessions, or at home as part of a home exercise 

program devised by a PT. Stretching exercises are often used by persons 

with MS for management of spasticity. 2,4,42 

What is not clear from the results of this question, is whether 

persons who stretched more frequently did so because they were receiving 

PT, or if people who stretch more frequently to help relieve symptoms of MS 

are more likely to seek out PT as a treatment for functional changes 

occurring as symptoms of MS. Brar and Smith et al42 reported that 

stretching provided patients with a subjective increased sense of control 

over their spasticity. 

Recommendations 

For the most part, the findings of this study are what one might 

expect based on the existing literature. Persons with MS are more likely to 

receive physical therapy services for treatment of their MS if they are older, 

have had the disease longer, have a more severe course of the disease, and 

have greater disability. Other results were more difficult to explain. 

Adequacy of economic resources does not appear to increase the likelihood 

of receiving PT services for these patients, nor does living in an urban 

environment as opposed to a rural one. Men were as likely to receive PT 



services for treatment of MS as women, despite the fact that the disease 

course for men with MS tends to be a chronic progressive one1, and 

therefore more likely to require PT intervention. 
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Another somewhat surprising result was the lack of a significant 

difference between physical activity and whether or not a person utilized PT 

for treatment. Though it is impossible to draw conclusions from this 

finding, the best explanation may be that because so often persons with MS 

utilize PT treatment only during exacerbations or due to severe progression 

of the disease, their functional disabilities may be such that participation in 

regular physical activity is difficult. Because physical activity is so 

important in increasing physiological capacity, as well as maintaining or 

improving daily function, physical therapists can play a large part in 

encouraging persons with MS of all levels of severity to begin and maintain 

regular physical activity. 

Future research is necessary to examine physicians' and other 

health professionals' knowledge of the benefits of PT for these patients. If, 

indeed, persons with mild or relapsing-remitting forms of MS are being 

underserved by PT, it may be due to a lack of awareness on the health

provider's part, of these benefits. In addition, persons with MS themselves 

need to become educated on what PT can do to alleviate their symptoms and 

prevent further complications and loss of function as much as possible. 

Other recommendations include more research on effects of various 

PT interventions on individuals with mild cases of MS, including 

longitudinal studies beginning at diagnosis and following patients with and 

without PT interventions throughout the disease progression. Finally, 



51 

research is needed to discover if the activity level of those persons with MS 

who are physically active and utilizing PT for intervention, is a result of PT 

intervention, or an active routine established prior to the intervention. 

An interesting addition to this study might be to research for what 

aspects of the disease these individuals are receiving PT intervention and 

whether nor not they have benefited from the treatment. 

Limitations 

There are several limitations in this descriptive study which must be 

acknowledged. The sample used was a sample of convenience, obtained on 

a volunteer basis. In addition, the surveys were assumed to be completed 

honestly and accurately by the respondents. Therefore, one must use 

caution in interpreting the data. One can only make suggestions based on 

the data analysis regarding the factors which may influence whether or not 

persons with MS utilize PT interventions for treatment of symptoms. In 

addition, this study was a secondary analysis of preexisting data, and 

therefore limited in its scope. Lastly, the data in this study was collected 

from February through September of 1996. In the 4 years since then, 

changes in Medicare coverage and effects of managed care may have 

influenced the utilization of PT by persons with MS. Responses to the same 

survey questions may be quite different today. Another significant 

development has been the approval of new drugs by the FDA in treatment of 

MS. These drugs are aimed at slowing down disease progression and 

decreasing the number and severity of exacerbations. With the exception of 
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one, Betaseron, these drugs were unavailable in 1996. Data gathered today 

may yield significantly different results from those found in this study. 

Conclusion 

Persons with MS, especially those with benign and relapsing

remitting forms of the disease, appear to be underserved by rehabilitation 

professionals, physical therapists in particular. Although the literature 

includes research of the benefits of PT, most is aimed at serving those 

persons with progressive forms of MS. The findings from this study show 

that persons with MS are more likely to receive PT for treatment of their MS 

if they are older, have greater disability, have been diagnosed longer, and 

have more progressive courses of the disease. Physical therapy can provide 

many benefits for persons with mild forms of the disease as well and 

further research is needed to increase utilization of PT by these individuals. 
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Background Information 

1. What is your age? ___ _ 

2. What is your gender? 

1 Male 

2 Female 

3. Which of the following best describes your racial/ethnic group? 

1 White/Caucasian 

2 African American /Black 

3 Asian-American 

4. Hispanic/Mexican American 

5. Other (Please describe) 

4. What is your present marital status? 

1 Never married 

2 Married 

3 Divorced 

4 Widowed 

5 Separated 

6 Living with a significant other 

5. Do you have children? 

1 Yes 

2 No 

If you have children, please list their ages below: 

If you have children, are they living with you? 

1 Yes 

2 No 

6. How many years of school have you completed? 

7. What is the highest degree you have completed? 

1 No degree 

2 Vocational Training or Certificate 

3 GED 

4 High School Diploma 

5 Associate Degree 

6 Bachelors Degree 

7 Graduate Degree (Masters of Doctoral) 
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8. What is your employment status? (Please circle only one choice.) 

1 I work full-time for pay (Includes farm/ranch work) 

2 I work part-time for pay (Includes farm/ranch work) 

3 I am a full-time homemaker 

4 I am a full-time homemaker and also help with farm/ranch work 

5 I am a full-time homemaker and also work part-time at another job 

6 I am unemployed due to age 

7 I am unemployed due to disability 

8 I am laid off 

9 I have been fired 

10 I am a full-time student 

11 I am a student (full or part time) and also work for pay 

12 I have been unable to find suitable work because of where I live 

13 I am retired 

9. If you are employed, how many hours a week do you work? 

Please describe what kind of business or industry you work in: 



The following are general questions related to the economics of daily living. 

1 = Not at all 

1. 

2. 

2 = Less than Adequately 

3 = Adequately 

4 = More than Adequately 

Does your family income allow you to meet your 

need for daily living? ...................................... 1 2 

Does your family income allow you to meet your rent 

or mortgage payment? ................................... 1 2 

3. Does your family income allow you to meet your 

food bills? ...................................................... 1 2 

4. Does your family income allow you to meet 

health care needs? ......................................... 1 2 

5. Does your family income allow you to participate 

in recreation? ................................................ 1 2 

6. Does your family income allow you to meet child costs 

or the costs of other dependents (skip if no children 

or dependents)? ............................................. 1 2 

7. Does your family income allow you to meet 

the special needs created by MS? ...................... 1 2 

8. Does your family income allow you to meet 

other financial needs you have? ....................... 1 2 

Please specify these needs: 

What is the name of the county in which you reside? 

How many miles do you have to drive for emergency medical care? 

3 

3 

3 

3 

3 

3 

3 

3 
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4 

4 

4 

4 

4 

4 

4 

4 



The following questions are about your MS, your symptoms and treatment. 

1. MS tends to take one of four clinical courses. Which type best describes 

your MS? 
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1 Benign Sensory MS: attacks are characterized by sensory symptoms 

and/or optic neuritis, usually no long-term severe disability. 

2 Relapsing-Remitting MS: symptoms fluctuate (come and go) over 

time 

3 Progressive MS: symptoms and disability become more serious over 

time 

4 Severe_ Progressive MS: symptoms generally do not remit but 

progress in seriousness and disability from the beginning of the 

disease course 

2. What year did you first start having symptoms of MS? 

3. What year were you diagnosed with MS by a physician? ____ _ 

4. What treatments are you presently using for your MS? (circle all that 

~ 
1 Steroids (e.g. Prednisone, SoluMedrol) 

2 Betaseron 

3 Other medications (Please list) _______________ _ 

4 Physical Therapy 

5 Other (Please describe) _________________ _ 

5. Since you've been diagnosed with MS, how often have you taken steroids for 

treatment: 

0 I have not taken steroids at any time 

1 I have taken one course of steroid treatment 

2 I have taken several (2 - 5) courses of steroid treatment 

3 I have taken many courses (more than 5) of steroid treatment 

Reprinted with permission from Alexa Stuifbergen, PhD, RN, FAAN, Principal 
Investigator. 
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