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PREFACE

Our sincere thanks to the more than 90 universities and colleges in the United States and beyond that
have selected the first and second editions of Medical, Psychosocial, and Vocational Aspects of Disability as
a textbook for their rehabilitation programs. It has also been selected by continuing education programs,
practitioners, and rehabilitation public agencies as a resource book. This third edition has three new topics:
human body systems, complementary and alternative medicine, and pervasive development disorders
(autism). Different authors for this third edition have written eight of the chapters that were in the second
edition. Four chapters from the second edition have been combined into two chapters: hematological
disorders (hemophilia and sickle cell disease) and diabetes mellitus and renal disease. All other chapters
have been revised and updated.

Background

The enactment of the Americans with Disabilities Act signaled a new era in America for persons
with disabilities. These individuals, often excluded from mainstream society, have been able to participate in
all phases of life to a far greater extent. Rehabilitation counselors, as well as educators, nurses, counselors in
other settings, work evaluators, case managers, and family members have the responsibility to facilitate
increasing progression into independent living, education, employment, and leisure-time activities for
persons with disabilities. The Americans with Disabilities Act defined a “person with a disability” as
someone who: “(1) has a physical or mental impairment that substantially limits one or more major life
activities; (2) has a record of such an impairment; or (3) is regarded as having such an impairment.”

Rehabilitation involves counseling a person with a disability to assist that individual to acquire
skills necessary for maximum functioning and greater independence. Professionals who have an
understanding of medical aspects of disability and its relationship to employment are unique within the
counseling profession. Counselors need to read, understand, and interpret medical reports and other medical
information regarding clients for whom they provide rehabilitation services. Knowledge of chronic illness
and disability is crucial for counselors working with persons with disabilities. With comprehension of this
information, counselors are able to determine their clients’ functional limitations and potential for
rehabilitation.

Knowledge of functional limitations allows the counselor and the individual with a disability to
obtain information necessary for developing positive directions for rehabilitation. Rehabilitation services
may include job modification, reasonable accommodation, educational pursuit, training or on-the-job
training, supported employment, job placement, and independent living. The purpose of any rehabilitation
counseling goal is to empower the individual with a disability to successfully participate in all phases of life.

Overview

This book is a textbook for students and a reference book for practicing counselors and other
helping professionals. The intended audience includes rehabilitation counselors in both public and private
sectors, rehabilitation educators and their students (undergraduate and graduate programs), vocational
experts, work evaluators, counselors in a variety of settings, and other helping professionals. Allied health
professionals in related disciplines also will benefit from the information within this text.

The reader is encouraged to have a medical dictionary available when reading this book. A glossary
was not included, as the editors have found glossaries to be inadequate, both in providing sufficient
explanations and in defining most of the required vocabulary. Various words throughout the text are
provided with a short definition in parentheses.

This edition of Medical, Psychosocial, and Vocational Aspects of Disability contains thirty-three
chapters encompassing the common disabilities encountered in the field of rehabilitation. Most of the
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chapters have case studies to help stimulate thinking and discussion about the particular topic. All the cases
are hypothetical and do not relate to any particular individual. The book has a strong multicultural emphasis
throughout the case studies. We believe the richness of cultural diversity adds an important dimension to the
material.

We suggest the reader begin with Chapter 1, “A Case Study Approach: Rehabilitation, Intervention,
and Assistive Technology” as this chapter describes the case study analysis approach used throughout the
book. Subsequent chapters can be reviewed in the order that best suites the reader.

Acknowledgments

The editors did their utmost to maintain the meaning and philosophy of each author and, at the same
time, have the chapters conform to a similar style. We sincerely appreciate each author’s time and patience
during the difficult writing and editing process. The authors of the chapters in this book each spent many
hours writing and revising their manuscripts. We believe that through their efforts this text will provide the
reader with an excellent resource of medical aspects of chronic illness and disabling conditions and their
relationship to employment issues.

We also want to acknowledge the assistance of our Student Reader for this third edition, Ryan
Kahanowitch, B.S. Ryan generously gave his time to assess the chapters submitted. We are grateful for his
time and expertise.



Chapter 1

A CASE STUDY APPROACH,
REHABILITATION INTERVENTION, AND
ASSISTIVE TECHNOLOGY

Martin G. Brodwin, Ph.D., C.R.C.
Sandra K. Brodwin, M.S., C.R.C.

Introduction

Rehabilitation professionals need expertise concerning medical aspects of disabling conditions to
work effectively with persons who have disabilities. Increasingly, rehabilitation counselors are expected to
have greater knowledge and skills, and demonstrate case management expertise when working with employers
to facilitate the return to work for individuals with chronic illnesses and disabilities. Counselors apply this
expertise both when developing educational/vocational plans and determining functional limitations and
rehabilitation potential. Knowledge of medical aspects of disability is a significant component when
developing rehabilitation interventions. The “Vocational Profile” case study approach is one holistic method
of evaluating a person’s vocational potential using analysis of age, education, work history, occupationally
significant characteristics of work, and transferable skills.

Since the basic criteria for the acceptance to vocational rehabilitation is the existence of a disability
which results in a handicap to employment, one of the attributes differentiating rehabilitation counselors
from other counselors and mental health professionals is specialized knowledge and expertise related to
disability. As no two people are alike, there are a variety of characteristics affecting each person’s potential
to benefit from the provision of rehabilitation services. A similar medical diagnosis will have different
effects, depending on one’s psychosocial circumstances, adaptation to functional limitations, vocational
skills, education, and occupational history. Examples of components that affect rehabilitation potential for
employment include (Brodwin & Falvo, 1998; Brodwin, Parker, & Del.aGarza, 2003):

® Severity of the disability (residual functional capacities and limitations).
® Age at onset of disability.

¢ Current age.

® @Gender and ethnicity.

® Psychological characteristics.

® Pre-existing physical conditions.

® Social functioning.

® Educational and vocational training.

® Employment.

® Psychosocial adjustment to disability.

® Use of assistive technology.
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Development of vocational and educational rehabilitation plans and programs relies heavily on the
expertise of rehabilitation professionals. A realistic and practical objective for a vocational or educational
plan must be formulated according to an individual’s physical, intellectual, and emotional capacities. To
establish a realistic and practical objective, the rehabilitation professional applies knowledge of the
vocational profile, medical aspects of the disability, the individual’s interaction with the environment, and
the person’s effort and persistence to accomplish goals.

This chapter addresses the functions of rehabilitation professionals providing services for a variety
of rehabilitation systems. The authors believe the use of the “vocational profile” approach will enhance a
thorough case analysis and improve the chances for a person’s successful return to employment. This
chapter focuses on the importance of the “holistic approach” to enhance the potential for successful and
satisfying rehabilitation. Aspects of functional limitations, rehabilitation potential, case intervention, and
assistive technology are discussed.

Vocational Profile

The words, “Vocational Profile” are used specifically by Vocational Experts (VEs) for the Social
Security Administration’s (SSA) Office of Disability Adjudication and Review when testifying about
disability-related issues. More broadly, however, the SSA vocational profile model is part of a nationally-
mandated program that is uniform throughout the country. Vocational profiles are developed to include age,
education, and work history categories as they relate to individuals, as well as occupationally significant
characteristics and work skills transferability. The following categories - age (SSA Section # 404.1563),
education (SSA Section # 404.1564), and work experience (SSA Section #s 404.1565, 404.1567, and
404.1568) - are taken from the guidelines of the Social Security Administration (Office of the Federal
Register, 2001).

Age Category

Age is considered when evaluating the total person; as one ages, adaptation to new and unfamiliar
situations becomes increasingly difficult. The importance of age as an evaluation factor varies with a
person’s work history. For example, if an individual has had only physically demanding jobs and developed
few work skills, age can play a crucial role in rehabilitation. The following categories are taken from the
guidelines of the Social Security Administration (Office of the Federal Register, 2001).

Younger person

An individual is considered to be within this category if under the age of 50. Generally, if in this
category, the person’s age will not impact the ability to adapt to new work.

Person approaching advanced age

An individual between 50-54 years of age is considered a “person approaching advanced age.” A
person in this age category who has a severe impairment and limited work experience may have major
difficulty adjusting to many jobs within the labor market.

Person of advanced age

This category is appropriate if a person is between 55-59 years of age. With advancing age, it
becomes more difficult to obtain employment, especially with an unskilled work background, a history of
physically arduous work, and minimal education. Skills that can be transferred to similar jobs and work
activity (often less physically demanding) become more relevant as the individual ages.

Close to retirement age

When individuals are 60 years of age or older, they are considered, by Social Security regulations to
be “close to retirement age.” Skills at this age need to be highly transferable and are pivotal to success in the
rehabilitation process.
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Educational Level

Educational level is the amount of formal schooling a person has achieved. Grade level is only one
means of assessment. When evaluating rehabilitation potential, the counselor needs to consider how long
ago a person attended school, the quality of the educational experience, additional informal or formal
education, and any other training that occurred.

Hliteracy

"[lliteracy" means an inability to read or write. People are placed in this category if they cannot read
or write simple messages, such as basic instructions, inventory lists, simple messages, and the like.

Marginal education

Generally, “marginal education” indicates a formal education at the 6™ grade level or less. The
person who has a “marginal education” is limited to basic reasoning, arithmetic, and language skills.

Limited education

A person of “limited education” has been formally educated between the 7" and 11" grades (without
having attained a high school diploma or its equivalence).

High school education and above

“High school education and above” implies achieving a high school diploma or its equivalence.
Attainment of a General Equivalency Diploma (GED) is at this level. People with additional education
beyond high school are classified within this category. Individuals so classified have obtained reasoning,
arithmetic, and language skills required for more complex work activity.

Work History

This section of the vocational profile is subdivided into several categories. These include skill
requirements, physical exertion, occupationally significant characteristics, vocational skills, and
transferability of skills.

Skill Requirements

Unskilled Work

Work that requires little or no judgment for the completion of simple duties and is learned on the job
in a short time is unskilled work. Unskilled jobs require 30 days or less to learn. While they are quickly
learned, these jobs frequently require considerable strength. Primary work duties for an unskilled
occupation could, for example, involve stock or material handling, machine feeding, sorting, simple
assembling, or machine tending. Little specific vocational preparation or judgment are thus required. A
person does not gain work skills (transferable skills) by working in unskilled jobs. When a worker
develops skills, the work is considered to have changed to semiskilled work.

Semiskilled Work

Semiskilled work requires some skills but not complex work activity. This category consists of
activities that are less complex than skilled work but more complex than unskilled work and can involve
dexterity tasks such as working with tools, equipment, and measuring devices. These jobs may involve
alertness and close attention to observing machine processes or inspecting, testing, or quality control. Such
aspects may include guarding equipment, materials, or persons against damage, loss, or injury. Typically,
semiskilled work requires training from over 30 days to a maximum of two years.

Skilled Work

This category of work requires an individual to use judgment to determine fairly complex machine
and manual operations performed to obtain the proper form, quality, and quantity of materials produced.
Skilled work may require laying out work, estimating quality, determining suitability and needed quantities
of material, making precise measurements, reading blueprints or other specifications, or making complex
computations or mechanical adjustments to control or regulate the work. Other skilled jobs involve dealing



Case Study Approach, Rehabilitation Intervention & Assistive Technology

with people, facts or figures, or abstract ideas at a high level of complexity. Skilled work typically requires
more than two years to learn.

Physical Exertion Requirements

When reviewing a client’s past relevant work experience, the counselor evaluates the level of
physical exertion required at work. The individual’s residual functional capacity (RFC) in conjunction with
age, education, and work experience, are considered to determine whether the individual can engage in any
other substantial gainful work which exists in the national economy. Physical exertion requirements are
summarized in the following categories. Each functional level is defined (in accordance with terms used by
the United States Department of Labor) by the extent of its requirements in the primary strength activities of
sitting, standing, walking, lifting, carrying, pushing, and pulling. If medical reports regarding the client’s
disability indicate return to work at one exertional level, the counselor and client need to investigate work
situations requiring equal or lesser physical exertion.

“Occasionally” means occurring from very little up to one-third of the time. Typically, this is
defined as ranging from 5 minutes up to 2.5 hours per day. A “frequent” activity occurs one-third to
two-thirds of the time (a total of 2.5 to 5.0 hours). Since frequent lifting or carrying requires being on one’s
feet up to two-thirds of a workday, the full range of light work requires standing or walking, off and on, for a
total of approximately 6 hours of an 8-hour workday. Sitting may occur intermittently during the remaining
time. The lifting requirement for the majority of light jobs can be accomplished with occasional, rather than
frequent, stooping. “Continuously” is defined as an activity which occurs for a total of more than 5.0 hours
per day.

Sedentary Work

The regulations define sedentary work as involving lifting no more than 10 pounds at a time and
occasionally lifting or carrying items such as files and small tools. Although sitting is involved, a certain
amount of walking and standing may be necessary in carrying out job duties. Jobs are sedentary if walking
and standing are required occasionally or less and other sedentary criteria are met. By its very nature, work
performed primarily in a seated position entails no significant stooping.

Light Work

The regulations define light work as lifting no more than 20 pounds at a time with frequent lifting or
carrying of objects weighing up to 10 pounds. Even though the weight lifted in a particular light job may be
very little, a job is in this category when it requires a good deal of walking or standing — the primary
difference between sedentary and most light jobs. A job is also in this category when it involves sitting most
of the time but with some pushing and pulling of arm-hand or leg-foot controls, which require greater
exertion than in sedentary work, such as mattress sewing machine operator, motor-grader operator, and
road-roller operator (skilled and semiskilled jobs in these particular instances). Relatively few unskilled
light jobs are performed in a seated position.

Medium Work

The regulations define medium work as lifting no more than 50 pounds at a time with frequent
lifting or carrying of objects weighing up to 25 pounds. A full range of medium work requires standing or
walking, off and on, for a total of approximately 6 hours in an 8-hour workday in order to meet the
requirements of frequent lifting or carrying objects weighing up to 25 pounds. As in light work, sitting may
occur intermittently during the remaining time. Use of the arms and hands is necessary to grasp, hold, and
turn objects, as opposed to the finer activities in much sedentary work, which require precision use of the
fingers as well as use of the hands and arms. The lifting required for the full range of medium work usually
requires frequent bending-stooping. (Stooping is a type of bending in which a person bends his or her body
downward and forward by bending the spine at the waist. Crouching is bending both the legs and spine in
order to bend the body downward and forward.) In most medium jobs, being on one’s feet for most of the
workday is crucial.
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Heavy Work

Lifting a maximum of 100 pounds occasionally with frequent lifting or carrying up to 50 pounds
defines heavy work.
Very Heavy Work

Very heavy work involves lifting more than 100 pounds occasionally with frequent lifting or
carrying of 50 pounds or more.

The following table summarizes the above exertional categories of work.

Table 1
Exertional Categories of Work

Lifting/Carrying
Category Frequent Occasional (Maximum)
Sedentary 2-5 pounds 10 pounds
Light 10 pounds 20 pounds
Medium 25 pounds 50 pounds
Heavy 50 pounds 100 pounds
Very Heavy 50 pounds or more 100 pounds or more

Occupationally Significant Characteristics

Occupationally significant characteristics are distinctive elements that contribute to the job, work
environment, and work functions, but do not involve skills or characteristics of a person. Occupational
characteristics exist independent of the worker and often can be modified, if necessary. Examples of
occupationally significant characteristics include: eye-hand-foot coordination, visual perception, being
around other people, exertional level of work (sedentary, light, medium, heavy, and very heavy), inside
work, routine and repetitive job functions, activities requiring occasional bending and stooping, work
involving fumes and irritants, among others.

An individual who has worked as a secretary, for example, may have some or all (depending on the
particular job) of the following occupationally significant characteristics: indoor work, eye-hand
coordination, sedentary work activity, work with other people, use of office equipment, clerical work, and
work with information. In contrast, the work of a truck driver may include characteristics such as: manual
dexterity, eye-hand-foot coordination, work within the transportation industry, medium exertion, working
alone, and being in a variety of environmental conditions. As can be seen from these examples,
occupationally significant characteristics do not involve the acquisition or use of skills.

Vocational Skills and Transferability of Skills

Skills involve abilities that are learned during work, training, or an educational program. They are
distinct from occupationally significant characteristics because they require work experience and the
acquisition of abilities. Skills involve expertise or knowledge specific to work functions, such as the ability
to use personal judgment, work with specific tools and equipment, operate complex machinery, and/or work
with people or ideas at a high level of intricacy.

The skills of a rehabilitation counselor include ability to communicate and organize, ability to
counsel individuals regarding personal concerns, career development, and vocational pursuits; skills
involved in helping persons secure employment; management and supervision capabilities; knowledge of
medical aspects of chronic illness and disability, medical terminology, and medical treatments; and ability to
work with troubled and distraught individuals with serious problems. In contrast, the skills of a secretary
include: clerical skills; ability to operate various office machines; capability to use a word processor or
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computer; compile, type, and file letters; aptitude to organize and maintain a record-keeping system; answer
business telephones; communication capacities; and organizational skills required to maintain the clerical
flow of an office.

The Dictionary of Occupational Titles (D.O.T.) (U. S. Department of Labor, 1991) and other
resources can be used effectively when transferring skills from one job to another. Only skilled and
semiskilled work provides transferable skills. Unskilled work, by definition, does not involve skills and,
therefore, transferability of skills is not relevant to these positions. Skills, abilities, and knowledge found in
skilled and semiskilled work can be transferred to a position requiring equal or lesser skills, but not to a
position of greater skill requirements. An employee may be promoted to a more skilled position before
acquiring the skills of that position and then learn skills on the new job.

An example of transferability from a skilled position is illustrated by the occupation of
rehabilitation counselor. Duties of this job can transfer to other skilled and semiskilled positions. Skilled
positions include manager of a human resource department, college counselor, rehabilitation director,
academic advisor, supervisor, teacher, mental health clinician, parole and probation officer, and vocational
evaluator. The skills of a rehabilitation counselor also transfer to semiskilled work activities such as
personnel interviewer, job analyst, job placement specialist, research assistant, and work evaluation
technician. A semiskilled occupation, such as secretary, has transferable skills to other semiskilled work
such as office clerk, receptionist, file clerk, general office worker, and word processor. Since the work is
semiskilled, there is no transferability to skilled work.

When analyzing rehabilitation potential, all job possibilities need careful evaluation. Initial
exploration includes determining the skill requirements of previous jobs held by the client to indicate
potential transferable skills. The rehabilitation counselor can then identify other jobs within the same
industry that use these skills. Next, the research process expands to jobs within related industries using
transferability of skills. Finally, if no positions exist within the client’s physical exertional (or emotional)
restrictions using transferable skills, the counselor investigates alternative rehabilitation options. While
determining transferability of skills, the counselor needs to assess how long ago the job was performed and
whether the skills are outdated or forgotten. Another aspect to consider is length of time the individual held
the job.

If the client’s skills are not immediately transferable to jobs within the current labor market (using
direct job placement), the rehabilitation professional may consider on-the-job training, vocational training,
and educational programs. The counselor and client use various criteria when selecting the type of plan best
suited for the client.

The rehabilitation professional in a provider system applies expertise in medical aspects of chronic
illness and disability to develop vocational and educational plans with practical, realistic, and obtainable
objectives. The basis for the rehabilitation objective includes analysis of the client’s age, education, work
history, occupationally significant characteristics, transferable skills, capacities, and functional limitations
(Brodwin, 2008; Brodwin & Falvo, 1998). Roessler & Rumrill (1995), in a discussion of reasonable
accommodations and job retention, discussed the need for postemployment services. These services reduce
or remove barriers to successful employment outcomes. Three factors are crucial to successful job retention:
(a) identification of barriers to employment and job accommodation strategies, (b) initiation of requests for
accommodation, and (c) implementation of accommodations with cooperation of the employer.

Functional Limitations

By definition, a functional limitation is an inability to perform an action or set of actions, either
physical or mental, because of a physical or emotional restriction (often referred to as a disability) (Rubin &
Roessler, 2008). A clearly specified limitation of function helps the counselor understand the performance
limitation(s) of the client. Restrictions can be analyzed with a clear understanding when medical conditions
are stated in functional terms.
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Examples

Client 1: An individual has a below the knee (BK) amputation of the left lower extremity. In
functional terms, this person may be limited to maximum ambulation of one hour during an eight-hour
workday, no ambulation on rough or uneven surfaces, no stair climbing, and no continuous standing.

Client 2: A person has a low back injury and a problem with lifting and carrying. Functionally, the
individual is limited to lifting a maximum of 20 pounds on an occasional basis with repetitive lifting and
carrying not to exceed 10 pounds (light work).

Client 3: This person has a psychiatric diagnosis involving moderate depression and anxiety. In
functional terms, this individual needs low stress work with an understanding female supervisor (because of
a problem with dominant male authority figures).

Client 4: The individual has a diagnosis of schizophrenia, chronic undifferentiated type. In
functional terms, this person needs work that involves simple, routine, and repetitive activities with minimal
personal interaction and a structured work environment.

Medical conditions described in functional terms enable the counselor to more readily understand
the client’s limitations. First, the rehabilitation professional assesses the client’s vocational profile. The
second step is to review the medical file and make sure the limitations are understood in functional terms.
The rehabilitation counselor then determines the potential for vocational rehabilitation.

Rehabilitation Potential

For individuals to maximize their potential for rehabilitation, four factors need to be assessed: (a)
the attainment of increased functioning in the areas of physical and emotional growth and development; (b) a
sense of well being; (c¢) development of a personally satisfying level of independence; and (d) compatibility
between the work and the person’s capabilities and limitations. These four factors relate to work and
psychosocial adjustment. One’s attitude and adaptation to disability also impact rehabilitation potential and
success in a vocational or educational program.

Rehabilitation systems (e.g., disability management, long-term disability, Social Security, state
vocational rehabilitation, and independent living) define a client’s rehabilitation potential differently. A
person may have rehabilitation potential within an independent living program but not with the state
department of rehabilitation. Another individual may be considered to have rehabilitation potential within a
public agency but not in certain private agency settings (such as long-term disability).

Counselors need an understanding of the distinct requirements of the particular rehabilitation
system that is providing services (Brodwin, 2008). Each system has its own advantages and limitations.
Once the counselor determines the client’s rehabilitation potential within the specific system, a rationale is
developed and presented to support the decision as to what rehabilitation services will be provided. The
counselor needs to clarify if the medical conditions are temporary or permanent, and whether they may be
expected to improve, remain the same, or deteriorate.

Additionally, one needs to assess whether the particular rehabilitation system providing services
influenced this determination (e.g., eligibility criteria). The counselor should inform the client of the
decision and the basis for that decision. If denying services, the counselor may be able to refer the client to
another system where appropriate and applicable services or benefits will be provided. If a client does not
qualify for vocational rehabilitation services, the counselor may refer the person for Social Security benefits
(SSDI, SSI). Each rehabilitation system evaluates rehabilitation potential, including length of time typically
provided for rehabilitation services, medical expenses, rehabilitation costs, and the likelihood of return to
gainful employment. As stated by Bolton, Bellini, and Brookings (2000), “the goal of the rehabilitation
service delivery process is to maximize the probability of successful rehabilitation outcomes for people with
disabilities” (p. 10).

Rehabilitation Intervention

Through the provision of rehabilitation intervention the counselor may be able to modify
environmental factors for clients with disabilities to empower them to succeed at productive activities.
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Modifications of the environment include accommodation, job modification, and restructuring of job sites
(Wright, 1980).

Job Accommodation, Modification, and Restructuring

“Reasonable accommodation” is a logical adjustment made to a job or work environment that
enables a qualified person with a disability to perform the duties of the position (Berkeley Planning
Associates, 1982). Reasonable accommodation recommendations must be considered on an individual basis
for each employee and employer. Cooperation on the part of the employer is essential to successful
accommodation on the job.

Section 503 of the Federal Rehabilitation Act of 1973 and the Americans with Disabilities Act
(ADA) of 1990 mandated reasonable accommodation. Employers have an obligation to make reasonable
accommodation for physical and mental limitations, unless the accommodation imposes an “undue
hardship” on the employer. Undue hardship depends upon several factors including cost, financial resources
of the company, overall size of the employer, employer’s operation (including composition and structure of
the workplace), and nature of the proposed accommodation.

The ADA stated that modifications necessary under the “reasonable accommodation” provisions
include (Rubin & Roessler, 2008; West, 1991): modifying the physical layout of a facility to make it
accessible to employees who use wheelchairs or who have other impairments that make access difficult.

1. Restructuring a job to enable the person with a disability to perform the essential functions of the job.

2. Establishing a part-time or modified work schedule for employees with disabilities who are not capable
of working a typical work day or work week.

3. Reassigning a person with a disability to a vacant position.

4. Acquiring or modifying equipment or devices (e.g., buying a hearing telephone amplifier for a person
with a hearing impairment).

5. Adjusting or modifying examinations, training materials, or policies (e.g., giving an application exami-
nation orally to a person with dyslexia, or modifying a policy against dogs in the workplace for a person
with a service dog).

6. Providing qualified readers or interpreters for people with vision or hearing impairments.
7. Providing an employee with a psychiatric illness a private place to work to alleviate stress.

Reasonable accommodation rarely involves considerable cost. Berkeley Planning Associates
(1982) conducted a study for the U. S. Department of Labor on accommodation in private sector
employment and noted the following results:

®  About 50% of the reasonable accommodations surveyed cost less than $50.
® Thirty percent cost between $50-$500.
® Ten percent cost between $500-$2,000.

® Ten percent cost in excess of $2,000.

The Department of Labor study concluded that, based on the above figures, reasonable
accommodation is “no big deal.” This study reported that the most expensive and extensive
accommodations are usually provided to individuals with blindness and to persons who use wheelchairs.
Frequently, reasonable accommodations that are expensive and extensive are provided by employers to
current employees to maintain their ability to continue work. Assuming cooperation between employers and
employees, most accommodations cost less than $100 (Muther, 1996).

The public perceives accommodation efforts as helping persons with chronic illness and disabilities
become employed or remain successful on the job. There appears to be no significant relationship between
accommodation and upward mobility, either by providing an advantage to a specific employee or in limiting
job potential. Highly skilled workers more often receive environmental adaptations of the workplace and
special equipment, while lower skilled workers receive job redesign, retraining, and selective placement.
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Large firms are most likely to hire and accommodate persons with disabilities for the following

reasons (Berkeley Planning Associates, 1982; Rubin & Roessler, 2008):

1.
2.

The existence of affirmative action programs in larger firms.

The likelihood of encountering persons with disabilities because of the sheer numbers of workers
employed.

The much greater diversity of job types in larger firms that lead to more possibilities of hiring and
greater flexibility in job assignments.

Smaller firms are less likely to have knowledge of and information about the ADA and personnel to

investigate accommodation.

I

Types of Reasonable Accommodation
Physical access accommodation

A. A change or modification of the physical structure
B. Examples - Accessibility/ambulation solutions
1. Situate job on first floor

2. Situate job near employee parking lot

3. Situate job near restroom

II. Resource accessibility accommodation

A. Providing an assistive person to enable the individual to do the job duties
B. Examples
1. Hearing impairment - Provide note taker or sign language interpreter

2. Visual impairment - Provide reader or note taker
3. Developmental disability (mental retardation) - Provide a job coach

II1. Adaptive equipment accommodation

A. Provision of “low tech” and “high tech” assistive devices
B. Examples
1. Person with arthritis or carpal tunnel syndrome — Provide special pen/pencil holders
2. Orthopedic problems
a. Provide desk or chair modifications
b. Provide speaker and earphone on telephone
3. Reaching problems
a. Provide a turntable on a desk
b. Provide a special desk that has easy accessibility
Neck problems - Provide a slant board on a desk
5. Visual impairment - Provide a talking calculator or talking computer
Hearing impairment
a. Provide a telephone amplifier
b. Provide a speaker telephone

7. Quadriplegia - Provide a computer with specialized keyboard and an electronic wheelchair
with assistive devices

IV. Job modification

A. Modifying the performance of job duties while maintaining the same job duties
B. Examples
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1. Energy or ambulation problems - Salesperson can do more telephone sales and decrease field
appointments

Energy problem - Design drafter can work part-time and receive an adjusted salary
3. Orthopedic problems

a. Parking-lot attendant can use a chair for sitting instead of standing throughout the day
b. Warchouse worker can lift and carry lesser weights by making more frequent trips with

lighter weights
4. Scheduling - Secretary can leave early for physical therapy appointments by coming to work
earlier

V. Job restructuring

A. Changing some of the actual job duties performed (alter, eliminate, or replace job duties)
B. Examples

1. Ambulation problem - Rehabilitation counselor can be assigned more office work (labor
market surveys, job development, job placement, initial interviews) and less field work
(on-site job analysis, school visits, employer visits)

2. Emotional stress

a. Social worker can be assigned more case file analysis and paperwork and less interviewing
and field visits

b. Attorney can be assigned more research, case preparation, and legal briefs and less time
litigating in court
3. Lower extremity problems - Shipping and receiving clerk can be assigned more clerical work
(typing reports, bills of lading, and expediting) and less lifting, carrying, standing, walking,
and forklift driving

Job Accommodation Network (JAN) is a resource available for additional information about
employer accommodations. They have an 800 toll-free telephone number. This telephone service is
provided at no cost and allows the counselor, employer, and consumer access to information on restructuring
possibilities and costs. Consultants are available Monday through Friday. Before calling JAN one needs the
specific medical restrictions of the client, job duties which are precluded as a result of the restrictions, and
general information about the industry in which the job is located.

A “Wholistic” Approach To Rehabilitation

The present authors and Fernando A. Tellez, M. D. (personal communication, September 2001)
believe “wholistic” is more appropriate than “holistic,” as the stem “whole” means entire or complete,
whereas the stem “hole” indicates an aperture or opening. Wholistic rehabilitation stresses the importance of
the person as a whole and the interdependence of the various facets of the individual.

An individual, with or without a disability, is not an isolated entity. There is continuous interaction
between the person and the environment. Interventions in one area of the person’s environment have an
influence on other areas. Seven areas most pertinent to a wholistic approach are the person’s disability,
psychological status, vocational experiences, educational background, social issues, spirituality/belief
system, and culture (see Figure 1). Disability can be expressed in functional limitations. Psychological
status involves emotional factors that impede rehabilitation planning (Vash & Crewe, 2004). The more
extensive the person’s vocational experiences and education, the greater the opportunities for success.
Social functioning of the person involving interaction with family, friends, and associates is a factor to
evaluate. Spirituality and one’s belief system can enhance rehabilitation outcomes (Joseph E. Havranek,
Ed.D., personal communication, March 2000). The counselor needs an understanding, careful
consideration, and acceptance of the client’s culture and ethnicity. Viewing rehabilitation from a wholistic
perspective enhances the probability of a successful outcome.
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Figure 1

A Wholistic View of the Individual
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Assistive Technology

As all areas of our society continue to become more technologically oriented, individuals who have
chronic illness and disabilities are benefiting by assistive technology and, hence, becoming more
mainstreamed into society. Society benefits as people with disabilities become more independent in all areas
of life and, therefore, less reliant on public services. The income for individuals with disabilities increases
and therefore their purchasing power to buy goods, services, and products. The field of assistive technology
(AT) is providing an effective means to help increase or restore functioning, enhance quality of life, and
eliminate barriers, both physical and attitudinal.

Definitions

Assistive technology was defined in the “Technology-Related Assistance for Individuals with
Disabilities Act of 1988 as “any item, piece of equipment, or product system, whether acquired
commercially off the shelf, modified, or customized, that is used to increase, maintain, or improve functional
capabilities of people with disabilities.” Technology service is “any service that directly assists an individual
with a disability in the selection, acquisition, or use of an assistive technology device.” More than 20 million
Americans with disabilities are using assistive devices, equipment, computers, and other apparatus. People
benefit from assistive technology at work, in school, at home, and in leisure time activities.

Use of Technology

Through a greater understanding of technology as applied to people with chronic illness and
disabilities, practitioners will be in a position to provide more meaningful, practical, and realistic clinical
counseling and services for their clients. Technology is having a profound impact on improving the lives of
people with disabilities. As noted by Scherer (2007), technology is radically changing the lives of
individuals who have disabilities. Assistive technology has helped enhance the quality of life and extend the
lifespan of persons with congenital and developmental disabilities, as well as those who have acquired
disabilities and chronic, medical conditions. Devices and equipment may be low-tech (mechanical) or
high-tech (electromechanical or computer-related) and can help compensate for sensory and functional loss.
Assistive technology provides the means to move (e.g., adaptive equipment on vehicles, wheelchairs
[including power wheelchairs], scooters, lifts), speak (e.g., augmentative and alternative communication
devices), read (e.g., Braille input, voice recognition devices), hear (telecommunication devices for the deaf
[TDD], hearing aides, audio loops), and manage self-care tasks (e.g., remote environmental control systems,
prosthetic and orthotic devices, devices to aid a person in grooming, eating, and other activities of daily life).

11
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Examples of Technology

Robotics

An example of technology includes the science of robotic controls. Robotics are able to
accommodate for manipulative tasks, perform functions through prosthetic (e.g., artificial extremity)
applications, render movement in spinal cord injuries (e.g., paralysis), and perform task operations in fixed
workstation (at the work site) technologies (Cook, Pulgar, & Hussey, 2008). A robotic arm can be attached
to a powered wheelchair and controlled by a direct selection and toggle interface. It provides assistance with
such functions as drinking, removing items from shelves, desktop manipulation of objects, and recreation
(e.g., games). Fixed workstation (desktop) robots assist with manipulation of objects. A desktop vocational
robot assistant can perform activities of daily living tasks (e.g., meal preparation and feeding, writing,
retrieving books, keyboard operations, and use of a telephone). It also assists with hygiene by washing and
drying the operator’s face, brushing teeth, combing hair, and shaving, as well as providing access to video
and other games and craft (leisure time) activities.

Sensory Technology

Accommodations for people with visual impairments include both optical and non-optical devices
for low vision. Examples of optical devices are magnifiers, specially coated lenses, and telescopes.
Non-optical visual aides include talking clocks and watches, talking calculators, closed-circuit televisions
that enlarge print electronically, and personal computers and peripherals with the capacity of print
magnification, speech output, and optical scanning (Brodwin, Star, & Cardoso, 2007). Additionally, hearing
aids, telecommunication devices for the deaf (TDD), cochlear implants, electronic ears, amplified
telephones, and audio loops are helpful technology devices for persons who are deaf or hard-of-hearing.

Eye-tracking Technology

Eye-gaze technology can track the movement of one eye to activate a computer. The individual must
have sufficient head control and the ability to gaze directly at a camera. Derived from military eye control
systems, the camera is typically attached to the head; however, the weight of the camera requires the head to
be positioned and supported. Current scientific research promises enhanced eyeglass systems. Researchers
described innovative gaze technology that features virtual reality goggles with an integrated camera and
viewing screen to provide communication through icon choice. The user chooses targets by gazing at the
icons on the computer screen; the camera, integrated within the goggles, tracks eye gaze motion and relays
information for instantaneous processing (Brodwin et al., 2007; Cook et al., 2008; Scherer, 2007).

Benefits of Technology

Upward social mobility is more realistic because of increased educational and employment
opportunities and a greater sense of personal well-being (adjustment to disability). Technological devices,
equipment, and services have allowed many people with disabilities to: (a) exert greater control over their
own lives; (b) participate in and contribute more fully and readily to activities in their own homes, schools,
employment, and communities; (c) interact to a far greater extent with non-disabled individuals; and (d)
benefit from opportunities that are taken for granted by individuals who do not have disabilities (Brodwin et
al., 2007; Scherer, 2007). The major reason cited for discontinued use of computers was a lack of ‘relative
advantage’. This concept encompasses the effectiveness of the product, its reliability, ease of use, comfort,
and enhancement of the user’s performance; the user needs to be involved throughout the process
(Riemer-Reiss & Wacker, 2000). As many forms of assistive technology for people with disabilities are
expensive, this needs to be carefully taken into account before recommending a device. This is not to say that
most devices and equipment are costly as some are inexpensive and easy to find.

The goal of AT is to enhance functional independence for individuals who have disabilities. The
focus, therefore, is not on the disability, but on the remaining functional abilities that people use to
accomplish their chosen objectives. Expectations a person has concerning technology are individualized and
influenced by the disability and the consequences of that particular disability. Through exploration of the
individual’s capabilities, functional limitations, and feelings about technological devices, practitioners can
most effectively provide rehabilitation services.

12
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Case Study - A Vocational Profile Approach

The following case study is an example of those found in the remaining chapters in this book. The
case study describes a person with presenting disabilities. After the case study, there is a series of questions.
Answers to the questions are provided in this chapter to illustrate how to analyze the case study.

Case Study

Mr. Samuel Williams is 60 years of age and is currently married with three grown children. He has a
Bachelor of Arts Degree in fine arts, completed a real estate course, and holds a current real estate license.
For the past seven years, Mr. Williams has been active and successful in residential real estate sales.
Previous to this, he was both a salesperson and an assistant manager in a men’s specialty clothing store. The
sales position lasted for five years, at which time Samuel was promoted to assistant manager.

This client has hypertension (high blood pressure) and a heart condition. Six months ago, he
suffered a myocardial infarction (heart attack). The treating physician reported that Mr. Williams has
coronary artery disease and has restricted him to a maximum of light work not involving excessive
emotional stress. It also was recommended he consider sedentary work, as it would be less physically
demanding. No surgery is contemplated at this time.

The position of real estate sales agent, Dictionary of Occupational Titles (D. O. T.) #250.357-018
(U. S. Department of Labor, 1991), involves renting, buying, and selling real estate property for clients. An
agent is paid on a commission basis and does not earn a salary. Real estate sales agents are familiar with all
state and local regulations relating to the purchase and sale of property. They review trade journals and other
publications to keep current in the field and to be informed about marketing conditions and property values.
A real estate sales agent holds a current license issued by the state. Agents interview prospective clients to
solicit listings. They accompany clients to property sites, show properties, quote purchase prices, and
describe features and conditions of sale or terms of lease. Agents draw up real estate contracts, such as deeds,
leases, and mortgages, and negotiate loans on properties. Real estate agents typically are paid on a
commission-only basis.

In addition to these functions, Mr. Williams served as an office manager, supervising clerical
personnel in the real estate office. This was on a part-time basis for which he was paid a salary.

Questions
1. Describe the client’s vocational profile, including age, educational level, work history (skill and
exertional levels), occupationally significant characteristics, and job skills.
2. How do the occupationally significant characteristics of the job impact Mr. Williams’ disability?

3. What, if any, reasonable accommodations can be made for the client to return to his usual and customary
occupation as a real estate sales agent?

4. What is this client’s rehabilitation potential? Your rehabilitation supervisor is of the opinion this client
may be too old for the provision of rehabilitation services. Comment on this issue.

5. What jobs can Mr. Williams perform using transferable skills?

Answers
The vocational profile for this client is as follows:
Age: 60 years of age - Close to Retirement Age.
Education: Bachelor of Arts degree and real estate license training course - High School Education
and Above.
Work History: 2000-2008: Real Estate Sales Office Manager (part-time) and Agent — Skilled. Light
exertion.

1993-2000: Real Estate Sales Agent — Skilled. Light exertion.
1983-1993: Retail Sales and Assistant Manager (men’s clothing store) — Semiskilled.
Light exertion.
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Occupationally Significant Characteristics: Manual dexterity, eye-hand-foot coordination,
attention to detail, visual perception and acuity, capacity to work with others, inside as well as outside work,
varying work tasks, clerical functions, light exertion with frequent standing and walking, and activities
involving emotional stress.

Transferable Skills: An ability to rent, buy, and sell property for clients on a commission basis;
knowledge of property listings and ability to study real estate listings; capability to review trade journals to
keep current on market conditions and property values; skills in interviewing clients; an ability to show
property; capability to draw up real estate contracts; ability to negotiate; current real estate license issued by
the state; ability to calculate costs, taxes, discounts, and other charges; arithmetic ability as applied to retail
sales; capability to work with financing; capacity to present property in a positive light; ability to persuade,
convince, and finalize sales; facility with words to clearly describe advantages of a particular product;
capacity to use business diplomacy and tact when dealing with people; communication skills and
organizational ability.

The work of a real estate agent and salesperson involve physical exertion at the light level. This is
within Mr. Williams’ physical limitations although the physician recommends that he consider sedentary
work, as it would be less physically demanding. Work of a real estate agent is emotionally stressful, although
the work of an office manager (real estate) or salesperson (not in real estate) are less emotionally demanding.

Mr. Williams can be assigned more office work, involving less standing and walking and decreased
emotional stress. Working in the office and assuming full-time office management duties, the employer may
be willing to pay him a higher salary than when he was a part-time office manager. Salaried work is less
stressful than commission-only work. This client’s perception of emotional stress as it relates to prior work
activities needs to be explored by the counselor.

This client has good rehabilitation potential. He has a medical condition that is apparently under
control with clearly specified functional limitations. There is at least a 25-year consistent work history at the
skilled and semiskilled levels. During this time, he developed a variety of transferable skills. Age, in and of
itself, cannot be used to deny the provision of rehabilitation services.

The following jobs use this client’s transferable skills for light and sedentary jobs that are
considered to involve low emotional stress.

Light: Real estate firm manager (real estate)
Title searcher (real estate)
Real estate appraiser (real estate)
Leasing or rental agent (real estate)
Public events facilities rental manager (business service)
Property manager (real estate)
Apartment house manager (real estate)
Condominium manager (real estate)
Salesperson (furniture, appliances, and other areas)
Insurance sales agent (insurance; real estate)
Counter clerk (clerical)
Sales representative (retail trade; wholesale trade)
File clerk (clerical; real estate)
Office clerk (clerical; real estate)

Sedentary: Real estate clerk (clerical)
Real estate assistant (real estate)

Risk and insurance manager (insurance)
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Mortgage-closing clerk (clerical; real estate)
Housing project manager (real estate)
Receptionist (real estate)

Credit-reference clerk (clerical)

Credit clerk (clerical)

Cashier (clerical)

Credit-card clerk (retail trade)

Check cashier (business service)

Information clerk/assistant (real estate)
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Chapter 2

HUMAN BODY SYSTEMS

Frances W. Siu, Ph.D.
Evrin R. Brodwin, B.A.

Introduction

The human body is a complex network of some 63 trillion cells (McDowell & Windelspecht, 2004;
Tortora & Derrickson, 2008). These cells combine to form tissues which in turn merge as organs. While each
organ in the body performs a specific function those organs that perform related functions develop into body
systems (Seeley, Stephens, & Tate, 2007). Together, these varying systems work to meet the daily needs of
the human body. The physiological and psychological functions of body systems are known collectively as
body functions. Body structures, accordingly, indicate the anatomical components of the organs and limbs.
Knowledge of the structure and function of the human body builds the foundation for understanding
illnesses and disabilities (Martini & Nath, 2008). Preceded by an introduction to the chemical and cellular
levels of the human body, this chapter provides readers with an overview of the skeletal system, muscular
system, nervous system, cardiovascular and lymphatic system, integumentary system, respiratory system,
sensory system, digestive system, genitourinary system, and endocrine system. The visual and hearing
systems are described in chapters in this book specific to those subjects.

Chemical and Cellular Levels

In the human body, building blocks of matter called atoms interact and combine to form molecules
such as sugar, fat, water, and protein. These molecules in turn form organelles, such as the plasma membrane
and nucleus, which make up cells (Seeley et al., 2007). Cells are the basic units of the human body; they
carry out the functions of protection and support while providing the body systems with a means of
communication. Cells additionally metabolize and release energy, provide the basic materials for genetic
inheritance, and make movement possible. Each cell is encased by an outer layer known as the plasma
membrane which regulates what enters or leaves its boundaries. The hereditary material of the cell,
Deoxyribonucleic Acid (DNA), is found inside the nucleus. DNA helps direct cell activities by utilizing
Ribonucleic Acid (RNA) (Martini & Nath, 2008).

The cellular level of the human body, described above, is distinguished from the chemical levels.
These levels rely on the basic components of oxygen, carbon dioxide, and water. Oxygen is necessary in the
chemical reactions that extract energy from food (Seeley et al., 2007). Carbon dioxide and energy are then
released during metabolism when the organic molecules from the energy source are broken down. Water is
essential to the human body. Like oxygen and carbon dioxide, water not only helps stabilize body
temperature but protects the body against friction and trauma, and directly participates in chemical reactions
such as dehydration and hydrolysis (Martini & Nath, 2008). The human body relies on water; the body of a
new born child has 90% water content, while that of an adult maintains water content of 70% to 85%.

Tissue Level

Tissues are collections of similar cells and the substances surrounding them (Martini & Nath, 2008).
There are four primary types of tissue:

® Epithelium forms the internal and external linings of various organs of the body. It is usually involved in
activities such as diffusion, filtration, secretion, and absorption.
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® Connective tissue connects and binds cells and other tissues together. Among the connective tissues,
there are three types of specialized connective tissue (Seeley et al., 2007):

o Cartilage is made up of collagen, proteoglycans, and water; its slightly elastic, gummy-like
consistency allows body parts to spring back when compressed. The external parts of the ears
and connecting tissues between the bones of the spine are examples;

o Bone is a hard, calcified connective tissue composed of 35% organic substance, 45%
inorganic substance, and 20% water that forms the internal framework of the body;

o Blood contains cell fragments called platelets which play a key role in blood clotting. The
cells and platelets are suspended in plasma. There are two types of blood cells. The red blood
cells transport oxygen through the arteries and waste through the veins while the white blood
cells fight infections and cancer.

® Nervous tissue, which responds to stimuli and transmits impulses throughout the body, is composed of
neurons (conductive cells) and neuralgia (support cells) (Martini & Nath, 2008). Neurons have cell
processes called dendrites that receive electric impulses, and axons that conduct them.

® Muscle tissue provides for bodily movement. They are grouped according to the presence or absence of
striations (microscopic bands) in the muscle cells (Adams, 2004). Types of muscle tissue include:
skeletal, cardiac, and smooth muscle. Skeletal muscle is classified as striated voluntary (usually
consciously controlled) while cardiac muscle is striated involuntary (not normally consciously
controlled). Smooth muscle is characterized by nonstraited involuntary tissue (Seeley et al., 2007).

Organ Level

A body system is often defined as a group of organs that physiologically operate together to carry
out bodily function (Seeley et al., 2007). Just as organs often act together to complete an internal task, some
organs carry out a variety of functions. An example of such duality includes the hypothalamus which
interacts with both the nervous system and endocrine system. The kidney performs filtering roles while
producing hormones simultaneously.

The body systems that perform specific purposes in our daily lives also play a significant role in the
process of homeostasis (Seeley et al., 2007). Homeostasis is a state of equilibrium (internal balance and
constancy). When the body maintains homeostasis, good health and well-being follow. Conversely, when
homeostasis is not maintained, sickness and even death can result. Environmental factors that negatively
affect the body systems can upset the body’s internal constancy and state of homeostasis (Martini & Nath,
2008).

System Level

Musculoskeletal System

As the name implies, the musculoskeletal system consists of the muscular system and the skeletal
system.

Skeletal Structure

The human skeleton consists of 206 bones which provide the body with its internal structural
framework and functions to enable the maintenance of an upright posture and protect vital internal organs
(Seeley et al., 2007). For purposes of classification, bones are grouped into the axial and appendicular
skeletons. The axial skeleton, formed by the bones of the head and trunk, is distinct from the appendicular
skeleton which includes the bones of the upper and lower limbs and the shoulder and hip bones.

Skeletal Function

The structure of the skeletal system described above allows it to carry out functions vital to the
human body. These actions include movement, storage, and maintenance of chemical levels. The bones
allow for movement in that they are a place for the skeletal muscles to attach. In this way, the bones act as
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Figure 1
Skeletal System
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levers to move body parts. Bones also store needed minerals; the most important of these include calcium
and phosphate. By absorbing, storing, and releasing calcium as needed, bones help maintain a normal blood
level (Martini & Nath, 2008). Additionally, bones store fats for cellular energy production.

Contrary to common classification, bones are living organs. Inside the bones, an entire living
environment thrives. The outer shell of dense material encasing the marrow and its cells is the compact bone.
The inner mass, know as spongy bone, is less dense than compact bone and has numerous small cavities.
Within the bone marrow, red blood cells, white blood cells, and platelets exist. Connective tissues outside
the compact bone attach skeletal muscles to the bone and house bone-forming cells which repair bone
tissues.

Two sets of bones comprise the skull: cranial bones and facial bones. Cranial bones protect and
enclose the brain and provide the site at which the head muscles attach. Facial bones provide the framework
for the face and mouth. All bones comprising the skull are attached to each other via immovable joints
except for the mandible, which is attached to the skull via a freely movable joint. Eight cranial bones make
up the cranium. The cranial bones can be compared to an eggshell — they are thin and self-bracing. The
forehead is formed by the frontal bone which also forms the upper half of the eye sockets. Two parietal bones
make-up the bulk of the cranium and comprise the sides of the skull. Temporal bones lie inferior to the
parietal bones on both sides of the skull. The occipital bone, also named for the part of the brain it covers,
shapes the posterior of the skull. The sphenoid bone encloses the cranial cavity lying behind the eye sockets
anterior to the temporal bones and posterior to the frontal bone (Tortora & Derrickson, 2008).

The spinal column (formed by 26 bones) connects the face and skull to the rest of the body. At the
base of the flexible, curved spinal column is the sacrum, comprised of five fused vertebrae. Below the
sacrum, the coccyx is composed of four fused vertebrae. The entire spinal column is divided into three parts.
Cervical vertebrae encompass the first seven vertebrae below the skull while thoracic vertebrae refer to the
next 12, and lumbar to the last five vertebrae (Tortora & Derrickson, 2008).

Anterior to the spinal column is the sternum and rib cage. While 12 pairs of ribs exist, only the first
seven are attached directly to the sternum. The rest are known as “false ribs,” meaning that they attach to the
sternum indirectly or not at all. The seven attached ribs are connected to the sternum by cartilage. At the
inferior end of the sternum, the xiphoid serves as an attachment point for the diaphragm.

On each side of the skeleton are the scapulae, posterior to the rib cage, connecting the upper arm to
the rest of the skeleton by a bone called the clavicle which, together with the scapulae comprise the shoulder
girdles. The clavicle mainly acts as a brace holding the scapulae and the arms up and away from the ribs. It
also enables us to raise our hands by allowing the scapula to slip forward and back (Tortora & Derrickson,
2008).

The humerus is the only bone in the upper arm. At the end of the humerus are two bones: the radius
and ulna. These long bones allow twisting the hands from side to side. At the end of the radius and ulna lie
the carpals, collectively referred to as the wrist. While most people consider their wrist to be located between
the hand and lower arm, the true wrist, the carpus, exists at the base of the hand. The palm of the hand is
supported by the metacarpals, while the three phalanges make up the fingers.

The rest of the body could not be connected to the lower extremities without the existence of one
structure: the pelvis. The pelvis works to provide support for the body’s internal organs. Its flaring sides are
called the ilium. The two ring-shaped portions located inferior to the hip sockets are called ischium while the
femur refers to the bone in the thigh. The patella (kneecap) guards the knee joint against blows and improves
leverage of thigh muscles which raise the lower leg. The tibia and fibula accordingly, form the lower leg.
These tibiofibular joints, unlike the joints of the radius and ulna, do not allow for much movement. Of these
bones, only the tibia bears weight — the fibula serves only as an attachment place for muscles.

The foot is much like the hand in the way the bones are grouped. The first group of bones, the tarsals,
form half the foot. The calcaneus forms the heal of the foot, while the talus connects the foot with the tibia
and fibula. The rest of the foot, excluding the toes, is composed of metatarsals. The toes, like the fingers,
have three phalanges (Tortora & Derrickson, 2008).
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Cartilage

Two main structures shape the skeletal system: cartilage and bone. Cartilage is a type of dense
connective tissue composed of cells called chondrocytes which are dispersed in a firm gel-like ground
substance, called the matrix. It is avascular (contains no blood vessels) and nutrients are diffused through the
matrix. Cartilage is found in the joints, rib cage, ear, nose, throat, and between intervertebral disks (Tortora
& Derrickson, 2008).

The Muscular System

The muscular system is the largest system in the body. Because all movement requires muscles, they
are located in practically every region of the body. All movement within the body requires muscles. Muscles
are distinct from all other tissues because of their unique ability to contract (Adams, 2004).

In one motor unit as few as two to three muscle fibers or as many as 2,000 fibers exist. The upper and
lower extremities are almost entirely made up of muscles, and over forty muscles are located in the skull
alone. Blood vessels streaming through the muscles provide them with nutrients and oxygen while removing
waste products. Nerves deliver signals that cause muscles to contract and relax resulting in movements as
delicate as a blink of the eyelid or as powerful as a punch of the fist. Muscles consume the energy unit
adenosine triphosphate (ATP), which then divides into adenosine diphosphate (ADP). In this process energy
is released.

Figure 2
Muscular System
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The three types of muscles include skeletal, smooth, and cardiac (Adams, 2004).

® Skeletal muscle — Roughly 630 skeletal muscles are found in the body accounting for approximately
50% of male body weight and 40% of female body weight. Skeletal muscle tissue is the strongest and
hardest working in the body and is also its longest form of muscle. Skeletal muscle tissue is known as
striated muscle tissue because muscle tissue, which crosses over each fiber, causes an appearance of
crisscrossing. Though fragile, skeletal muscle tissue is very strong because it is protected by a sheath.
Interestingly, skeletal muscle tissue is also the only type of muscle tissue that is voluntary.

® Smooth muscle — Smooth muscle is involuntary and is commonly found in hollow organs such as the
stomach, bladder, and respiratory passages. Its main function is to propel objects. These tissue are
spindle-shaped and arranged in sheets or layers. Typically, two layers run together, alternately
contracting to change the size of the organ.

® Cardiac muscle — Cardiac muscle tissue is found only in the heart; it is striated, involuntary, and
responsible for pumping blood throughout the heart. Cardiac muscle tissue is protected by connective
tissue.

Joints, Tendons, and Ligaments

Besides muscles and bones, joints play a pivotal role in body movement. These connecting
structures of bones are classified either according to degree of movement or type of connective tissue that
joins them. Fibrous joints are those ends of bones connected by fibrous tissue without joint cavity; they are
capable of little or minimum movement. Cartilaginous joints are attached by hyaline cartilage and are
slightly moveable. Synovial joints have joint cavities where the fibrous connective tissue hold the bones
together. These joints are highly moveable, depending on their location. Synovial joints allow for various
types of common movement such as gliding, angulations, rotation, and the combination of two or more
movements. Elevation and depression, protraction and retraction, excursion, opposition and reposition, and
inversion and eversion are some special movements also made possible by synovial joints. The term range of
movement usually describes the amount and nature (active or passive) of movement occurring at the joint
(Tortora & Derrickson, 2008).

Both tendons and ligaments are soft collagenous tissues. While tendons connect muscles to bone
and carry the tension forces between them, ligaments connect bone to bone. Both tendons and ligaments play
a significant role in musculoskeletal biomechanics.

As the foundation of the body, the skeleton functions alongside the muscular system, which provide
the body with range of movement. The nervous system, integral to both the skeletal and muscular systems,
provides the means by which all body systems function.

The Nervous System

The nervous system is the master controlling and communicating system of the body; it directs
human thoughts, actions, and emotions. It is the most rapid-acting and complex system of the body,
functioning via intra-cellular communication through electrical signals. The nervous system is but one
single system, but typically it is discussed in two parts: the central nervous system (CNS) and the peripheral
nervous system (PNS).

Central Nervous System

The CNS consists of the brain and spinal cord. As the command center of the nervous system, the
CNS interprets incoming signals and responds to these signals based on past experiences, reflexes, and
current conditions.

Peripheral Nervous System

The PNS is distinguished from the CNS, consisting of the nerves extending from the brain and
spinal cord. These nerves, respectively called cranial nerves and spinal nerves serve as the communications
link from the body to the CNS. The PNS is further divided into the following functional subdivisions:

® Sensory contains nerve fibers that carry impulses to the CNS from sensory receptors located throughout
the body. There are two types of sensory fibers.
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Figure 3
Neuron Diagram
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Source: F. A. Davis. (2009). Taber’s Cyclopedic Medical Dictionary (21st ed.). Philadelphia, PA: F. A. Da-
vis. Reprinted by permission of F. A. Davis.

o Somatic afferents convey information from the skin, skeletal muscles, and joints.

o Visceral afferents convey impulses from the visceral organs.

® Motor transports messages from the CNS to organs, muscles, and glands. The motor system is divided

into two parts (Tortora & Derrickson, 2008).

o Somatic nervous system, composed of motor nerve fibers that connect the CNS to the skeletal
muscles, is often referred to as the voluntary nervous system. These motor neurons respond
mainly to external stimuli. Reflexes, automatic reactions to a stimulus, are usually controlled
by the spinal cord and brain stem.

o Autonomic nervous system, consisting of nerve fibers that regulate the activity of smooth
muscles, cardiac muscles, and glands, is not consciously controlled; therefore, it is generally
referred to as the involuntary nervous system. The autonomic nervous system is subdivided
into the sympathetic and parasympathetic nervous systems. These systems have opposing
effects when they act upon the same organ. While the parasympathetic nervous system
enhances activities and conserves energy, the sympathetic nervous system increases energy
expenditures and prepares the body for action.

In the nervous system, there are two main types of cells — neurons and supporting cells. While
neurons provide a pathway for messages traveling to and from the brain and spinal cord, supporting cells
provide structural reinforcement, protection, insulation, and general assistance for neurons. As specialized
cells, neurons provide for the transportation of signals. Although many different types of neurons exist, all
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neurons share common characteristics. For example, all neurons share large cell bodies and have fiber-like
extensions called processes. Processes are further divided into dendrites and axons.

Dendrites convey signals toward the cell body. These short, numerous cells branch extensively
around the nucleus. Perpendicular to the body of the neuron, the axon conducts signals away from the cell
body. Along the length of the axon, the Schwann cells form an insulating layer called the myelin sheath.
Branches of axons terminate in hundreds or thousands of telodendria branlets which, in turn, end in synaptic
knobs. Synaptic knobs relay messages to other cells via neurotransmitters. Gaps in the synaptic knobs are
called synapses.

The brain and body are linked by the spinal cord, a long bundle of white nerve matter residing in the
middle of the spinal column. The spinal cord also serves as the center from which reflexes stem.

The brain has three divisions: brain stem, cerebellum, and cerebrum. The brain stem is the core for
most life systems commands - vital functions which are not consciously controlled. The cerebellum, the next
brain division, controls balance and muscle coordination. After the cerebellum, the most advanced part of
the brain is the cerebral cortex — conscious thought takes place in this region. While the cerebellum can be
divided into the left and right hemispheres, it can also be divided into functional parts. The right hemisphere,
generally, is the artistic side of the brain. People who are “right brained” (the right hemisphere is dominate
over the left) are thought to excel at activities involving abstract thinking such as art and music. “Left
brained” people are considered to be logical, allowing them to excel in math, physics, and other such logical
thought processes. Although one sphere can be dominant, the two hemispheres are connected by the corpus
callosum which allows the two hemispheres to communicate (Fix, 2008).

The Cardiovascular System
(including the Lymphatic System)

The Cardiovascular System

The cardiovascular system controls a singular vital function — blood circulation. The heart, the
cardiovascular system’s central organ, is made up of cardiac tissue. It first pumps blood to the lungs to obtain
oxygen, and then circulates the blood throughout the body through a series of arteries and veins. While the
arteries carry oxygenated blood from the heart to the body, veins return the oxygen-depleted blood to the
heart.

The heart, the size of a human fist, is centrally located in the upper body cavity and can be divided
into four chambers: left and right atria and left and right ventricle. The atria consist of the upper half of the
heart, while the ventricles compose the lower portion. The dividing wall between the left and right sides is
the septum. Four valves of the heart control circulation (Tortora & Derrickson, 2008).

Circulation is necessary for the growth and development of cells. The blood is composed of red and
white blood cells, platelets, lymph, plasma, and water. Forty-five percent of blood consists of platelets, red
blood cells, and white blood cells. Of the white blood cells, neutrophils and lymphocytes are the most
important. Fifty-five percent consists of plasma, the liquid part of blood. Red blood cells contain
hemoglobin, the chemical compound that carries oxygen, while white blood cells are part of the immune
system. Platelets emit the blot clotting substance, fibrinogen, into its active form, fibrin; lymph is the
interstitial fluid in the blood. Plasma, the remaining portion of the blood, is the mixture of glucose and water
in which the blood cells are suspended.

Blood enters the heart through the left atrium from the superior and inferior vena cava. The superior
vena cava, the vein responsible for collecting the blood returning from the upper body differs from the
inferior vena cava, which returns blood from the lower body. During the systolic phase of the heartbeat, the
deoxygenated blood from the superior and inferior vena cava veins enters the heart through the right atrium.
In this phase of the heartbeat, the atria begin to fill while the ventricles contract to pump the blood.
Additionally, the pulmonary and aortic valves open allowing blood to exit the ventricles. During the diastole
phase, the atria then contract, pumping blood into the ventricles. To allow blood to leave the atria and enter
the ventricles, the tricuspid and mitral valves of the heart open.
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Figure 4
The Brain
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Figure 5
The Heart
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New blood entering the right atrium is pumped by the tricuspid valve to the right ventricle. Once the
pulmonary valve opens to the pulmonary artery, blood is carried to the lungs where it is oxygenated. The
pulmonary artery is the only artery in the body that carries deoxygenated blood. When blood reaches the
lungs, carbon dioxide (cellular waste) is diffused into the lungs. When blood is oxygenated within the lung
tissue, the circulatory system and the respiratory system act.

The oxygen in the lungs, first diffused through the alveoli sacs, is next pushed through the wall of
the lungs and into the bloodstream where the blood distributes oxygen throughout the body. To enable direct
oxygeneration of the cells, the arteries are branched into smaller arterioles. These separate further into
capillaries, the smallest blood vessels whose walls are thin and elastic. When oxygen is released from the
hemoglobin, it is diffused across the capillary wall, traveling to a nearby cell and entering through its
membrane.

The carbon dioxide that returns to the blood travels back to the lungs via the capillaries. The
capillaries fork into smaller venules, which divide further into veins. Carbon dioxide and blood are carried
back to the heart by the veins, completing the circulatory cycle.

Figure 6
Human Circulatory System
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Lymphatic System

A specialized component of the circulatory system is the lymphatic system, consisting of moving
fluid (lymph/interstitial fluid); vessels (lymphatics); lymph nodes, and organs (adenoid, tonsils, thymus,
thoracic duct, small intestine, appendix, liver, and spleen). By moving blood in and out of arteries and into
veins and through the lymph nodes and into the lymph, the body is able to eliminate the products of cellular
breakdown and bacterial invasion (McDowell & Windelspecht, 2004). The lymphatic system is a powerful
network of small ducts, minor glands, specialized cells, and organs that are dispersed throughout the body.
The lymphatic system functions to 1) absorb excess fluid, thus preventing tissues from swelling; 2) defend
the body against microorganisms and harmful foreign particles; and 3) facilitate the absorption of fat. The
lymph system is made up of T cells, B cells, antibodies, and platelets.

The skin plays a major role in preventing disease by protecting organs, blood vessels, and the lymph
system. To combat bacteria, viruses, and disease, the skin contains lymph nodes. These nodes transport
white blood cells (phagocytes) throughout the body via a network of vessels.

Mucous membranes, cells that line all openings of the body, provide a second line of defense against
foreign bacteria. When dust particles enter the body, for example, they are trapped in the mucous membranes
and then digested. Nose hair functions alongside the mucous membranes to protect the body; they act as an
air filtration system.

Along with the lymph nodes, the lymphatic system includes lymph (interstitial fluid). Capillaries
release excess water and plasma into intracellular spaces where they mix with lymph, a fluid containing
proteins, fats, and a type of white blood cells called “lymphocytes,” the body’s first-line defense in the
immune system. Lymph flows from small lymph capillaries into lymph vessels that are similar to veins in
having valves that prevent backflow. The contraction of skeletal muscle propels lymph fluid through the
valves. Lymph vessels connect to lymph nodes, lymph organs (bone marrow, liver, spleen, thymus), and the
cardiovascular system.

Modern scientists believe that the immune system, throughout a lifetime, is capable of producing
between one million to one billion different types of antibodies. A few hundred genes in our DNA are
responsible for generating this diverse assortment of antibodies. DNA, a nucleic acid in the form of a double
helix, contains genetic instructions or codes that control both the biological development of all cellular life
as well as the production of many viruses (Seeley et al., 2007). Besides functioning as a line of defense for
the human body, the lymphatic system functions as a separate circulatory system, working parallel to the
cardiovascular system. The lymphatic system absorbs fats, returns approximately three liters of fluid from
our body tissues to the circulatory system on a daily basis, and transports selected nutrients from the
digestive system to the circulatory system. The next line of body defense includes the integumentary system.

The Integumentary System

The integumentary system, commonly called the skin, encases the body. The skin is an
ever-changing organ that contains many specialized cells and structures. It functions as a protective barrier
against the environment and is involved in maintaining proper body temperature. The skin gathers sensory
information from the environment and plays an active role in protecting the body from disease. The skin’s
functioning is divided into three parts, representing three layers of skin - the epidermis, dermis, and
subcutaneous tissue (Martini & Nath, 2008).

The epidermis, the outer layer of skin, varies in thickness. It is the thinnest on the eyelids and
thickest on the palms of the hands and soles of the feet. The cells of the bottom layer are shaped like columns.
In this layer, the cells divide and push other cells into higher layers. As the cells move into the higher layers,
they flatten and eventually die. The top layer of the epidermis, the stratum corneum, is made of dead, flat
skin cells that shed about every two weeks.

Dermis which connects the skin to the tissue underneath includes collagen, elastic tissue, and
reticular fibers. It contains many specialized cells and structures such as hair follicles, sebaceous (oil)
glands, and apocrine (scent) glands. This layer also contains eccrine (sweat) glands, unassociated with hair
follicles. In addition, blood vessels and nerves course through this layer, transmitting sensations of pain,
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Figure 7
Human Skin Diagram
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itching, and temperature. Specialized nerve cells, in the dermis transmit sensations of touch and pressure
(Martini & Nath, 2008).

Subcutaneous tissue is a layer of fat and connective tissue that houses larger blood vessels and
nerves. This layer is vital in regulation of skin and body temperature; its size varies throughout the body and
from person to person.

The Respiratory System

The respiratory system supplies the body with oxygen by circulating air throughout the body
systems. After air is inhaled through the nose or mouth, it travels into the pharynx, passes through the larynx,
and makes its way down the trachea. When air reaches the lungs, it is diffused into the blood via the alveoli
(Martini & Nath, 2008).

Nasal Cavity

As we breathe, air enters the body through the nostrils. Inside the nose, the nasal cavity is divided by
the septum and lined by the respiratory mucosa. In the roof of the nasal cavity, the mucosa house the
olfactory receptors. This mucosa helps warm and moisten air entering the body while trapping invading
pathogens. Three mucous covered membranes project into the nasal cavity. These projections help increase
the area affected by the mucosa.

Sinuses

The nasal cavity is surrounded by the paranasal sinuses located in the maxillary, ethmoid, sphenoid,
and frontal bones. The sinus chambers lighten the weight of the skull, act as resonance chambers for
vocalization, and secrete mucous for the nasal cavity.
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Figure 8
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Pharynx

The pharynx (throat) is the muscular passageway which provides a means of transportation for air
and food. Air enters the pharynx through its superior portion, the nasopharynx, and descends to the
oropharynx and laryngopharynx. From the laryngopharynx, air moves into the larynx. Food mirrors the
passage of air from the nasopharynx to the laryngopharynx. Instead of entering the larynx, as air does,
however, food enters the esophagus. Since the auditory tubes from the ear open into the nasopharynx, the
mucosa of each region are continuous.

Larynx

The larynx (voice box) routes food and air to its proper destination. This structure consists of eight
hyaline cartilages and a flap of elastic cartilage, the epiglottis. It is the task of the epiglottis to prevent food
from entering the superior opening of the larynx and traveling down the trachea. The epiglottis is opened by
breathing, which allows air to pass freely to the lungs. Swallowing, conversely, causes the epiglottis to
close. When the epiglottis is closed, food is forced down the esophagus. The mucous membranes of the
larynx form the vocal folds. These folds are what give humans the ability to speak; when air is expelled, the
folds vibrate, resulting in vocal sound.

Trachea

The trachea is divided into the right and left bronchi. Each of the bronchi enters the lungs. When air
enters the bronchi, it is warm, humidified, and cleansed of all pathogens. The trachea (windpipe) contains
walls covered with ciliated mucous. These walls beat constantly in the opposite direction of incoming air.
Because its walls are made up of c-shaped cartilage rings, the trachea is quite rigid; however, the open part
of the rings allow the esophagus to expand when one swallows a large amount of food while the opposite
ends keep the trachea open.
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Lungs

Lungs are the primary organs of the respiratory system and occupy the thoracic cavity. When the
bronchi enter the lungs, they divide into smaller branches. After the continuous shortening of size, the
primary bronchi become the bronchioles, which then divide to become the respiratory zone structures. In the
respiratory zone, the transfusion of air to blood takes place. These structures eventually divide into alveoli.
Within the lungs, millions of alveoli are responsible for the transfusion of oxygen into the blood. The
remaining areas of the lungs are known as the conducting zone structures and contain all the passages to and
from the respiratory zone.

The Sensory System

The sensory system is vital for survival, growth, development, and the experience of bodily
pleasure. Sense perception depends on sensory receptors that respond to various stimuli. When a stimulus
triggers an impulse in a receptor, the action potentials travel to the cerebral cortex where they are processed
and interpreted. Only after this occurs is a particular sensation perceived. Some senses, such as pain, touch,
pressure, and proprioception, are widely distributed in the body. These are called general senses. Other
senses, such as taste, smell, hearing, and sight, are called special senses because their receptors are localized
in particular areas (Tortora & Derrickson, 2008).

Sensory Components

The two components of sensory experience are reception and perception. Sensory reception is the
process of receiving data from the internal or external environment through the senses and includes: visual
(seeing); auditory (hearing); olfactory (smell); gustatory (taste); and tactile (touch).

Sensory perception is the conscious process of selecting, organizing, and interpreting data from the
senses and transforming this data into meaningful information. This process is influenced by intensity, size,
and shape, as well as by past experiences, knowledge, and attitudes. In some situations, the way in which a
particular sensation is perceived depends on where it is interpreted in the brain. Nearly everyone is familiar
with sensory adaptation in the sense of smell. A particular odor becomes unnoticed after a short time even
though the odor molecules are still present in the air because the system quickly adapts to the continued
stimulation.

General Senses

General senses are found throughout the body. Visceral organs control these senses with the skin,
muscles, and joints. General senses include touch, pressure, proprioception, temperature, and pain.

Touch and Pressure. As a group, the receptors for touch and pressure are widely distributed in the
skin and are sensitive to forces that deform or displace tissues. Three of the receptors involved in touch and
pressure are free nerve endings, Meissner’s corpuscles, and pacinian corpuscles. These receptors are
important in sensing objects in continuous contact with our skin. While Meissner’s corpuscles lie just
beneath the epidermis and sense light touch stimuli, Pacinian corpuscles are deeper in the dermis and are
sensitive to heavy pressure.

Temperature. Temperature receptors lie directly under the skin and are widely dispersed
throughout the body. The sense of temperature is stimulated by cold receptors (of which there are numerous)
and heat receptors (of which there are fewer). Degree of stimulation depends on the number of each type of
receptor stimulated. A person determines gradations in temperature by the degree of stimulation of each type
of receptor. Extreme cold and extreme heat feel almost the same because the pain receptors are being
stimulated. Thermoreceptors are strongly stimulated by abrupt changes in temperature and fade after a few
seconds or minutes.

The Digestive System

The digestive system which prepares food for use is one of the most complex systems of the body.
When eaten, food cannot reach cells because it cannot pass through the intestinal walls to the bloodstream.
The digestive system modifies food physically and chemically and disposes of unusable waste. Physical and
chemical modification (digestion) depends on exocrine and endocrine secretions and the controlled
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movement of food through the digestive tract. It provides the body with the means of transforming food to
energy. Food first enters the digestive system through the mouth, goes through multiple organs, and is
transformed into enzymes, glucose, and other nutrients (Martini & Nath, 2008).

Mouth

As mentioned, food enters the digestive system via the mucous membrane-lined oral cavity. The lips
protect the mouth’s outer opening, while the cheeks form its lateral walls. The hard and soft palates
additionally form anterior or posterior roof. The floor of the mouth is characterized by the muscular tongue.
Food is first processed by the teeth. The anterior incisors bite and tear food. Comestibles are then masticated
by cheek teeth, premolars, and molars. This process is aided by saliva that enters the oral cavity through
ducted salivary glands. The breakdown of food requires mechanical and chemical processes. Taste buds,
while making food enjoyable, also alert the body of potential hazards, like toxins.

Swallowing

Once food leaves the mouth, it crosses the respiratory tract (trachea is anterior to esophagus) by a
complicated mechanism known as swallowing. Swallowing empties the mouth and ensures that food does
not enter the windpipe. This process involves coordinated activity of tongue, soft palate (pharynx), and
esophagus. The first phase is voluntary, as food is forced into the pharynx by the tongue. After this phase,
reflex controls swallowing. The tongue first blocks the mouth while the soft palate closes off the nose and
the larynx rises, allowing the epiglottis to close the trachea. Food thus moves into the pharynx and onwards
by peristalsis aided by gravity. The esophagus, the first part of the digestive tract, runs from the pharynx to
the diaphragm and stomach. (Martini & Nath, 2008).

Stomach

The stomach stores and digests food. Two sphincters, circular valve-like muscles placed outside
organs, surround the two openings. Cardioesophageal sphincter guards the entrance from the esophagus
while the pyloric sphincter guards the outlet. The stomach secretes acid (to continue the digestive process)
and mucus (for self protection). Food in the stomach is churned by three muscular layers to form chyme, a
creamy substance voided via pyloric sphincter to the duodenum.

Small Intestine

The small intestine is the primary organ of the digestive tract. The first part of the small intestine,
duodenum, curves around the pancreas, forming the entry of the common bile duct. Chemical degradation of
food begins here as enzymes, secreted by the pancreas and duodenum, aided by the emulsification of bile.
Most of food digestion occurs in the small intestine. In addition to digesting chyme, the small intestine is
responsible for absorbing the processed food into the bloodstream so that energy can be derived from food.
This absorption takes place through villi, valve-like structures, which allow solids, liquids, and acids to pass
from one structure to another.

Large Intestine

The large intestine stretches from a valve resting between the bottom of the small intestine and the
top of the large intestine to the anus. The main job of the large intestine is to digest any undigested chyme
and rid the body of unneeded wastes.The large intestine has many subdivisions including cecum, appendix,
colon, rectum, and canal.

Accessory Organs

In addition to the main digestive organs, several accessory organs include the salivary glands,
pancreas, liver, and gallbladder. Salivary glands are placed in three categories: parotid, submandibular,
sublingual. Parotid glands are located in the cheeks of the oral cavity, while the others open into the floor of
the mouth. Saliva, a mixture of mucus and serous fluids, is produced in various glands. The pancreas
includes the endocrine and exocrine glands. Exocrine produces enzymes while endocrine produces insulin.
Bile is produced by the liver and secreted via the hepatic duct and cystic duct to the gallbladder for storage.
Bile is released into the duodenum via the common bile duct. Bile salts, bile pigments, cholesterol, and
phospholipids make up the bile while bile salts and phospholipds emulsify fats. The liver is a multifunctional
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organ which receives fat and other nutrients from the small intestine via the hepatic portal system (Martini &
Nath, 2008).

The Genitourinary System

The organs involved in production, formation, and release of urine make up the genitourinary
system. This system includes the kidneys, ureters, bladder, urethra, and the organs of reproduction - ovaries,
uterus, fallopian tubes, vagina, and clitoris in women and the testes, seminal vesicles, prostate, seminal
ducts, and penis in men (Kasper et al., 2005).

Renal System

The kidneys are regulatory organs which maintain volume and composition of body fluid by
filtering blood and secreting filtered solutes. Kidneys take blood from the aorta via the renal arteries and
return it to the inferior vena cava via the renal veins. Urine, the filtered product containing waste materials
and water, is excreted from the kidneys and passes down the ureters, collecting in the bladder. The bladder
distends to accept urine, allowing large volumes to be collected without damaging the renal system. When
urine is passed, the urethral sphincter at the base of the bladder relaxes, the detrusor contracts, and urine is
voided through the urethra (Martini & Nath, 2008).

Male Reproductive System

The organs of the male reproductive system are specialized for the following functions: production,
maintenance, and transportation of sperm, protective fluid (semen), and male sex hormones. To best carry
out these functions, the male reproductive anatomy includes internal and external structures.

Most of the male reproductive system is located outside the body. These include the penis, the
scrotum, and the testicles.

The penis, the male sex organ, is comprised of three parts: the root, which attaches to the wall of the
abdomen; the body, or shaft; and the glans, the cone-shaped end of the penis. The glans, which also is called
the head, is covered with a loose layer of foreskin, sometimes removed through circumcision. The opening
of the urethra, the tube that transports semen and urine, is at the tip of the glans penis. The body of the penis is
cylindrical in shape and consists of three internal chambers made up of sponge-like erectile tissue. This
tissue contains thousands of spaces that fill with blood during sexual arousal. As this process occurs, the
penis becomes rigid and erect, allowing for penetration during sexual intercourse. The skin of the penis is
loose and elastic to accommodate such changes. Semen, which contains sperm, is expelled (ejaculated)
through the end of the penis when the man reaches sexual climax (orgasm). When the penis is erect, the flow
ofurine is blocked from the urethra, allowing only semen to be ejaculated at orgasm (Martini & Nath, 2008).

Scrotum is the loose pouch-like sac located behind the penis. It contains the testicles (also called
testes), as well as many nerves and blood vessels. The scrotum functions as a climate control system to
protect the testes; normal sperm development requires testes to maintain a temperature slightly cooler than
that of the body. Special muscles in the wall of the scrotum allow it to contract and relax, moving the testicles
closer to the body for warmth and protection or farther away from the body for cooling.

Testes, oval organs about the size of large olives, lie in the scrotum, secured at either end by a
structure called the spermatic cord. The two testes are responsible for making testosterone (the primary male
sex hormone) and for generating sperm. Within the testes, coiled masses of seminiferous tubules are
responsible for producing the sperm cells through a process called spermatogenesis.

The internal organs of the male reproductive system, also called accessory organs, include the vas
deferens, ejaculatory ducts, urethra, seminal vesicles, prostate, and Bulbourethral glands. The vas deferens,
a long, muscular tube that travels from the epididymis into the pelvic cavity to just behind the bladder,
transports mature sperm to the urethra in preparation for ejaculation. Ejaculatory ducts are formed by the
fusion of the vas deferens and the seminal vesicles and empty into the urethra. Urethra, a tube that carries
urine from the bladder to outside of the body also controls the ejaculation of semen.

The male reproductive system could not function without hormones, chemicals that stimulate or
regulate the activity of cells or organs. The primary hormones involved in the functioning of the male
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reproductive system include the follicle-stimulating hormone (FSH), the luteinizing hormone (LH), and
testosterone.

Female Reproductive System

The female reproductive system, like that of the male reproductive system, is designed to carry out
multiple functions. These functions include the production of female egg cells necessary for reproduction,
called the ova or oocytes, transportation of the ova to the site of fertilization, and the production of female
sex hormones. Conception, the fertilization of an egg by a sperm, normally occurs in the fallopian tubes.
After conception, the uterus provides a safe environment for fetal development. In the absence of
fertilization, the system carries out menstruation (monthly shedding of the uterine lining). During
menopause, the female reproductive system gradually stops making the female hormones necessary for the
reproductive cycle. When the body no longer produces these hormones a woman is considered to be
menopausal.

The female reproductive anatomy includes internal and external structures. The function of the
external female reproductive structures (the genitals) is twofold: to enable sperm to enter the body and to
protect the internal genital organs from infectious organisms. The main external structures of the female
reproductive system include the labia majora, labina minora, bartholin’s glands, and the clitoris. The labina
majora, large and fleshy and comparable to the scrotum in males, enclose and protect the other external
reproductive organs. Labia minora, lie just inside the labia majora and surround the openings to the vagina
(the canal that joins the lower part of the uterus to the outside of the body) and urethra (the tube that carries
urine from the bladder to the outside of the body). Bartholin’s glands, located next to the vaginal opening,
produce a fluid secretion. The two labia minora meet at the clitoris, a small, sensitive protrusion comparable
to the penis in males. The clitoris is covered by a fold of skin called the prepuce, which is similar to the
foreskin at the end of the penis. Like the penis, the clitoris is very sensitive to stimulation and can become
erect.

The internal reproductive organs include the vagina, uterus, ovaries, and Fallopian tubes. The
vaginal canal joins the cervix (the lower part of the uterus) to the outside of the body. The uterus (womb), a
hollow pear-shaped organ, is home for a developing fetus. The uterus is divided into two parts: the cervix,
which is the lower part that opens into the vagina, and the main body of the uterus, called the corpus. The
corpus can easily expand to hold a developing baby. A channel through the cervix allows sperm to enter and
menstrual blood to exit. The small, oval-shaped glands located on either side of the uterus are called ovaries
which produce eggs and hormones. The Fallopian tubes are attached to the upper part of the uterus and allow
the ova (egg cells) to travel from the ovaries to the uterus. Conception, the fertilization of an egg by a sperm,
normally occurs in the fallopian tubes. The fertilized egg then moves to the uterus, where it implants in the
uterine wall.

Females of reproductive age experience cycles of hormonal activity that repeat at about one-month
intervals. Menstru, meaning “monthly,” provides us with the term, menstrual cycle. Each such cycle
prepares a woman’s body for a potential pregnancy. The average menstrual cycle takes about 28 days and
occurs in phases: the follicular phase, ovulatory phase (ovulation), and luteal phase. The term menstruation
refers to the periodic shedding of the uterine lining. Four major hormones are involved in the menstrual
cycle, including the follicle-stimulating hormone and luteinizing hormones, as well as estrogen and
progesterone.

The Follicular phase starts on the first day of the cycle. During this phase, the follicle stimulating
hormone (FSH) and luteinizing hormone (LH) are released from the brain and travel in the blood to the
ovaries. These hormones stimulate the growth of about 15-20 eggs in the ovaries, each in its own “shell,”
called a follicle. As the follicular phase progresses, one follicle in one ovary becomes dominant and
continues to mature. This dominant follicle suppresses other follicles, which then stop growing and die. The
dominant follicle continues to produce estrogen.

The Ovulatory phase, which begins about 14 days after the start of the follicular phase, is the
midpoint of the menstrual cycle. During this phase, a rise in estrogen from the dominant follicle triggers a
surge in the amount of luteinizing hormone produced by the brain, causing the dominant follicle to release its
egg from the ovary.
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The Luteal phase begins immediately after ovulation. Once it releases its egg, an empty follicle
develops into a new structure called the corpus luteum. Progesterone prepares the uterus for a fertilized egg
to implant. If intercourse has taken place and a man’s sperm has fertilized the egg (a process called
conception), the fertilized egg (embryo) will travel through the fallopian tube to implant in the uterus,
resulting in pregnancy. If the egg is not fertilized, it passes through the uterus, whose lining breaks down and
sheds, starting the next menstrual period.

During fetal life, six to seven million eggs exist in the female baby (Collier, Longmore, Duncan
Brown, & Collier, 2006). While no new eggs are produced, the vast majority of these eggs steadily die until
they are depleted at menopause. At birth, a baby has approximately one million eggs, and by the time of
puberty only about 300,000 remain. Of these, 300 to 400 will be ovulated during a woman’s reproductive
lifetime.

The Endocrine System

The endocrine system is an integrated system of small organs that controls the release of hormones.
This system is instrumental in the regulation of metabolism, growth, development and puberty, tissue
function, and mood. (Martini & Nath, 2008).

The nervous system controls the sending of electrical messages which coordinate body movements.
Conversely, the endocrine system uses chemicals, known as hormones, to communicate and coordinate
functioning. Hormones, specific messenger molecules, are synthesized and secreted by a group of
specialized cells called endocrine glands. These glands are ductless, meaning that their secretions
(hormones) are released directly into the bloodstream to facilitate travel to target organs.

All hormones are characterized by specific shape, which is accordingly recognized by the
corresponding target cells. The binding sites on the target cells are called hormone receptors. Many
hormones come in antagonistic pairs that have opposite effects on the target organs. For example, insulin
and glucagon have opposite effects on the liver’s control of blood sugar level. Insulin lowers the blood sugar
level by instructing the liver to take glucose out of circulation and store it, while glucagon instructs the liver
to release some of its stored supply to raise the blood sugar level. Much hormonal regulation depends on
feedback loops to maintain balance and homeostasis (Martini & Nath, 2008).

Hypothalamus and Pituitary

The major human endocrine glands include the hypothalamus and pituitary gland. The pituitary
gland, called the “master gland,” is under the control of the hypothalamus. Together, these glands control
many other endocrine functions and secrete a number of hormones, especially several important to female
cycles (Tortora & Derrickson, 2008).

A number of other hormones affect various target organs. One non-sex hormone secreted by the
posterior pituitary is antidiuretic hormone or ADH. This hormone helps prevent excess water excretion by
the kidneys. Another group of non-sex hormones include the endorphins which belong to a category of
chemicals known as opiates and serve to deaden our pain receptors. Endorphins which are chemically
related to morphine, are produced in response to pain. The natural response to rub an injured area, such as a
pinched finger, helps to release endorphins in that area. People who exercise frequently or push their bodies
“until it hurts” are consistently stimulating the production of endorphins.

Thyroid Gland

Thyroid hormones are responsible for the regulation of metabolism, body temperature, and weight.
The thyroid gland requires iodine in order to manufacture hormones. If a person lacks dietary iodine, the
thyroid cannot make its hormones, causing a deficiency.

Pancreas

The pancreas has two functions. First, it serves as a ducted gland, secreting digestive enzymes into
the small intestine. Second, it functions using the islets of Langerhans to secrete insulin and glucagon to
regulate blood sugar. By secreting glucagon, islets cells signal the liver to utilize carbohydrates and raise the
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blood sugar level. These cells secrete insulin to command the liver to remove excess glucose from
circulation to lower a blood sugar level that is too high.

Adrenal Glands

The adrenal glands sit on top of the kidneys and consist of the outer cortex and the inner medulla.
While the medulla secretes epinephrine (adrenaline) and other similar hormones in response to stressors
such as fright, anger, caffeine, or low blood sugar, the cortex secretes corticosteroids such as cortisone.
Corticosteroids are anti-inflammatory regulators. Medicinal doses are typically higher than normal natural
production.

Gonads

In addition to producing gametes, the female ovaries and male testes secrete hormones. These
hormones (sex hormones) are secreted by the gonads, which in turn are controlled by pituitary gland
hormones. While both sexes make some of each hormone, male testes secrete primarily androgens,
including testosterone. Female ovaries make estrogen and progesterone in varying amounts depending on
menstrual timing. In a pregnant woman, the baby’s placenta also secretes hormones to maintain pregnancy.

Pineal Gland

The pineal gland is located near the center of the brain and is stimulated by nerves from the eyes.
The pineal gland secretes melatonin at night when it is dark to promote sleep and depress activity of the
gonads. Because melatonin production is affected by the amount of light to which a person is exposed, it
additionally affects the circadian rhythm (having an activity cycle of about 24 hours), annual cycles, and
biological clock functions (Martini & Nath, 2008).

Conclusion

By the time a human reaches adulthood, the body consists of approximately 100 trillion cells. Each
is part of an organ system designed to perform essential life functions. The body’s organ systems include:
the skeletal system, muscular system, nervous system, cardiovascular and lymphatic systems,
integumentary system, respiratory system, sensory system, digestive system, genitourinary system, and
endocrine system. The human body is a fascinating and fantastic machine. No one understands all of its
many mysteries, and no single source can do justice to its many parts. We have provided an overview from
the cellular level through ten body systems. The information learned in this chapter will be useful for the
study of disabling conditions. As previous noted, the visual and hearing systems are discussed in chapters in
this text specific to those areas.
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Chapter 3

MEDICAL TERMINOLOGY

John Howard, M.D.

Introduction

Medical terminology is the specialized science-based vocabulary used to describe the structure and
function of the human body as well as those diseases, conditions, and medical procedures used in medicine.
The rehabilitation process involves interacting with an individual who has a disability that has been
evaluated by one or more physicians. The physicians’ reports are full of medical terminology that is often
unfamiliar to the rehabilitation counselor. Ideally, medical reports should be immediately meaningful to the
counselor without resorting to a medical dictionary. With time, the rehabilitation counselor will achieve that
goal. However, rehabilitation counselors at the beginning of their careers cannot be expected to have a
comprehensive knowledge of medical terminology.

The goal in mastering medical terminology is to achieve a level of common understanding with the
evaluating physician that will permit a greater understanding of the client’s physical and functional
disorders (Cohen, 2004; Dorland, 2007; Gylys & Wedding, 2005; Marcovitch, 2005; Stedman, 2006;
Thomas, 2005). Learning complex medical terminology will seem like daunting task at first, but acquiring
the ability to understand and use medical terminology will greatly aid the rehabilitation counselor’s
professional effectiveness (Anderson, Anderson, & Glanze, 2006; Applegate, Overton, & Pucillo, 1994).
When discussing medical problems with a client, the counselor should never use technical terms unless the
client clearly understands their meaning. Often, clients will be reticent to ask for an explanation of medical
terminology because they do not want to be seen as ignorant. The use of overly technical medical
terminology during an evaluation interview can frustrate real communication with the client.

This chapter provides the rehabilitation counselor with an initial understanding of the origins of
medical terminology, how the most commonly used medical terms are linguistically structured, and
knowledge of the standard medical terminology reference dictionaries. Inconsistencies, contradictions, and
trends in medical terminology are described. The chapter also includes subscription and free internet
resources on medical terminology.

Medical Terms

Familiarizing oneself with strange technical terms is easier if one learns the meanings of the parts of
words, rather than attempting merely to memorize a particular word of many syllables. For example, at first
glance, the terms sternocleidomastoid or hypertrophic pulmonary osteoarthropathy can be
overwhelming. Yet, when divided into their constituents parts, they become more understandable. In the
first example, the prefix stern refers to the sternum or breastbone; cleid indicates the clavicle; and mastoid
means the bony process behind the ear (the “0”’s are merely connectors). The word itself is the name of the
muscle that attaches to the three bony structures included in the full term.

The second lengthy technical term, hypertrophic pulmonary osteoarthropathy, is the scientific
name for clubbing of the ends of the fingers that is seen occasionally as an accompaniment to certain lung
disorders. Hyper means in excess or more than normal; trophie refers to nutrition; and the whole word
denotes the enlargement or overgrowth of a body part. Pulmonary pertains to the lungs (from the Latin for
lung, pulmo). Osteo signifies a relationship to a bone or the bones (from the Greek esteon or bone), while
arthr(o) denotes a relationship to a joint or joints (the Greek word for joint is arthron). The ending -pathy
(from the Greek pathos, meaning “to suffer”) signifies a morbid condition or disease; the full word means
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any disease of the joints and bones. When the words are used in sequence they indicate a disease overgrowth
of the bones and joints (in this instance, the terminal phalanges or finger ends), secondary to a lung disorder.
The term accurately describes the nature, location, and etiology (cause) of the disorder, in essence,
consolidating a descriptive paragraph into a single term. These examples depict the manner in which
medical terms, usually describing clinical disorders or diseases, become clear through a knowledge of the
constituent words or parts of words.

Analysis of Terms

Like many specialized vocabularies, medical terminology is built upon recurring components
(Applegate et al., 1994; Haubrich, 2003; Layman, 2005). The more familiar the counselor is with these
verbal building blocks, the more readily new terms can be understood. In the division of words, one
identifies the constituent syllables. First, there is the core of the word, its root or stem (a term derived from a
language such as Greek or Latin and usually describes the part of the human body). Second, there are
modifying terms that precede (prefix) or follow (suffix) the root. As an example, in the word
dysmenorrhea, the root is -men-, for month. The prefix dys- means difficult or painful, and the suffix,
rrhea, denotes flow. With knowledge of the components, the meaning of dysmenorrhea is understood as
“painful menstruation.”

The technical vocabulary of medicine is essentially a way of organizing medical information
(Applegate et al., 1994; Magalini & Magalini, 1997). The vocabulary of medicine has developed over
centuries, and, as a result, is not always clear and predictable. There are ambiguities and inconsistencies,
duplications and contradictions. Medical terminology still embodies archaic terms generated by theories no
longer valid, but it is also constantly adding new terms arising from such emerging fields like genomic
medicine - a field of medicine made possible by the mapping of all the genes in the human genome (National
Human Genome Research Institute, 2007). The hazards of language confusion can be avoided if one
becomes familiar with the origins and creation of medical terms (Haubrich, 2003; Jaeger, 1978).

Origins of Medical Terms

Most of the terms encountered in medicine today have their historical origin in Greek and Latin
words, their initial formation having been somewhat capricious. Often, today’s vocabulary represents a
combination of parts from both languages and others. For instance, many of the most common or lay terms
for body parts are of Anglo-Saxon origin: eye (eage), heart (heorta), skull (skulle [a bowl]), hip (hype), and
kidney (kidenie), for example (Haubrich, 2003). Many body parts underwent name changes through Middle
English before taking today’s spellings, for example heorta or herte to heart (Jacger, 1978). Other
languages have contributed medical terms to English. From French have come such terms as jaundice
(jaune [yellow]), malaise, gout, curette, grand mal, and gavage. German contributed anlage, Dutch gave
us sprue, and from Italian we derived influenza and petechia. Agar (initially agar agar) is Singalese in
origin, as is beriberi. Japan added tatsugamuchi fever, and from the Amazon Indians came ipecac. Alkali,
alcohol, and bezoar descended from the Arabic language.

As interesting as tracing the etymology (the study of the origin of words) of a word can be, the
current definition of a word can be different than its etymologic origin. For example, the term mastoid refers
to the rounded prominence of the temporal bone behind the ear. In pre-antibiotic days, it was subject to
inflammation and corrective surgery. It was believed to resemble a female breast, so the name was drawn
from the Greek mastos (breast) and eidos (like). The anatomic designation should not be misinterpreted as
being similar to such terms as mastitis or mastectomy. In most instances, however, the original meaning
persists despite the lapse of centuries (Haubrich, 2003; Jaegar, 1978).

Several word roots occur in both Latin and Greek but have considerably different meanings.
Perhaps the most frequently encountered pair is the root ped(o) -, which in Latin means foot (pedicle,
pedicure), but in Greek means child (pediatrics). Other word roots can be confusing because they sound
alike, but have different meanings: hydr(o) - for water (as in hydrarthrosis) and hidr(o) - for sweat (as in
anhidrosis). Other difficulties arise when both Latin and Greek forms are inserted into contemporary
language. For example, numbers derived from Latin and Greek are used in prefixes, yet each system is
different. From Latin, one (1) provides the prefix uni-, as in unilateral (affecting one side only) or
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unidirectional (flowing in one direction only). One in Greek provides the prefix mono-, as in
monochromatic (existing in or having only one color) or monocyte (a leukocyte [white blood cell] having
only one nucleus). [ron compounds usually carry the prefix ferr(o), from the Latin ferrum, meaning iron, as
in ferrous gluconate or ferric oxide. Still, there are many words that use the Greek sider(o), from sideros
(iron), as in siderosis (a lung disorder resulting from the inhalation of iron particles), or sideropenia (an iron
deficiency in the body).

Not all medical terms emerge purely from their language roots. There are eponyms that are based on
a person, usually the individual who first described the clinical entity or advanced a theory concerning the
disorder (Sloane, 1997). Many diseases and diagnostic tests have such name origins, e.g., Alzheimer’s
disease, Hansen’s disease, Hodgkin’s disease, Mantoux test, and Rubin’s test (Manser, 1996). Several
operative procedures carry the originators’ names as in Matas’ operation or Potts’ operation. Eponyms
appear in the names of body parts such as Hesselbach’s triangle and instruments such as galvanometer
(named after Luigi Galvani) and voltmeter (named after Alexander Volta). Occasionally, a disease will
derive its name from a geographic location such as Bornholm disease (a Danish Island in the Baltic Sea) or
Lyme disease (Old Lyme, Connecticut), or from the name of the type of patients first affected such as
Legionnaire’s disease (bacterial pneumonia first seen in American Legion members).

The method in which medical terms are derived is changing and, as more is learned of an old
perplexing disorder or as a new disease is identified, more descriptive names are given to the processes. For
example, Bornholm, also is a disease called epidemic pleurodynia; others, like tularemia (named after the
city of Tulare, California) continue to be identified by their old designations.

Certain disorders bear the designation syndrome (from the Greek meaning to run together).
Syndrome means a set of characteristics, such as symptoms or specific diseases, which often occur together
so that one characteristic leads the physician to look for the others. The term syndrome is most often used
when the reason that the features occur together (the pathophysiology of the syndrome) has not yet been
determined. For instance, 8,000 people died of severe acute respiratory syndrome, or SARS, between 2002
and 2003. SARS was later found to be caused by a coronavirus.

Physicians naming disorders may be from any one of many countries, adding more to the
international flavor of medical nomenclature. From literature are the “Alice in Wonderland” syndrome (a
delusional state) and the Miinchhausen syndrome (a chronic disorder with physical symptoms that is not a
natural abnormal condition of the body but has been “manufactured” by the patient). The former comes, of
course, from Lewis Carroll’s (Charles Dodgson’s) wonderful story, while the latter is from the 18" Century
baron, the teller of tall tales.

Acronyms are formed from the initials of lengthy names, such as ACTH (adrenocorticotropic
hormone), AIDS (acquired immunodeficiency syndrome), HIV (human immunodeficiency virus), LASER
(light amplification by stimulated emission of radiation), and MRI (magnetic resonance imaging)
(Jablonski, 2005).

Preventive and therapeutic medications may have several different names. They can be named
“chemically” (rarely referred to in medical reports), or by their generic name, or by a brand or trade name
given to the agent by a particular manufacturer. For example, using the International Union of Pure and
Applied Chemistry (IUPAC) nomenclature, the chemical descriptor of the most commonly used
anti-anxiety drug is 7-chloro-1-methyl-5-phenyl-1,3-dihydro-2 H-1,4-benzodiazepin-2-one, its generic
name is diazepam, and the names under which it is branded and marketed in the United States are Valium,
Stesolid, Diazemuls, Seduxen, Bosaurin, Diapam, Antenex, Ducene and Apozepam. Similarly,
paracetamol is acetaminophen, and is Tylenol. There is no easy way to learn the names of various
medications and in medical reports physicians sometimes refer to the same medication by different names.
New medications are approved by the United States Food and Drug Administration (FDA) all the time; the
rehabilitation counselor should consult with an authoritative pharmaceutical reference to learn more about
new medications (Physicians’ Desk Reference, 2009).

Finally, certain words are derived from an entity or action by a vocal imitation of the sound
associated with it (onomatopoeic), as heard in buzz or hiss. Examples in medical terminology include
hiccup, tympany (the sound produced by percussion over a cavity containing air), and belch. Rale (from
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the French rale meaning rattle) indicates an abnormal sound heard when listening to respiration with the

stethoscope.

It is not within the scope of this chapter to provide a comprehensive glossary of medical terms.
Medical dictionaries and other reference works cited at the end of this chapter are useful in the rehabilitation
counselor’s library. Many of the standard medical dictionaries are accessible electronically with powerful
dictionary search engines. A number of internet resources for medical terms are available, but the user

should exercise diligence when using internet definitions for medical terminology.

What follows are lists of prefixes, suffixes, anatomical landmarks, body areas, and medical
abbreviations that are important components of medical terms needed by rehabilitation counselors in daily
practice. These terms appear repeatedly in written medical reports and during counselors’ discussions with

physicians.

Mastering Medical Terminology

Prefixes
Word roots can be modified by prefixes that denote:

1. Position in time or space

ab - means away from

abnormal — away from normal

abduction — drawing away from the midline of the body by the arm or leg
circum — means around

circumcision — a cutting around of the prepuce

circumarticular — around a joint

2. Quantitative information

a or an — means without

anorexia — without appetite

anoxia — without enough oxygen

hemi — means half

hemiplegia — paralysis of one lateral half of the body
heminephrectomy — removal of a portion of a kidney

diplo — means double

diplopia — double vision

diploscope — an apparatus for study of binocular vision

quint — means fifth

quintipara — a woman who has five pregnancies continued beyond the 20" week of gestation
quintuplet — one of five offspring produced in one gestation period

3. Qualitative information

mal — means bad or ill

malfunction — defective function

malocclusion — faulty positioning of the upper or lower teeth in relation to the other
eu —means good or healthy

euphoria — sense of well-being or condition of good health

euthanasia — easy or painless death
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Sameness and difference

hetero — means different

heterogeneous — differing in kinds or nature

heterosexual — sexual orientation directed to the opposite sex
homo — means same

homogeneous — of the same kind

homosexual — sexual orientation directed to the same sex

Physical attributes (size, shape, color)

micro — means small

microcephalia — abnormal smallness of the head

micromelia — abnormal smallness or shortness of the extremities
brachy — means short

brachycephalia — having a short head

brachydactylia — having abnormally short fingers and toes

oxy —means pointed or sharp

oxycephaly — having a high and pointed head

albo — means white

albinism — absence of pigmentation

albinuria — passing of white or colorless urine

Suffixes

Suffixes and significant word endings characteristically function in compound words to:

Form adjectives

-al means pertaining to

peritoneal — pertaining to the peritoneum
arterial — pertaining to an artery

-ible, or —able means ability

digestible — capable of being digested
operable — subject to being operated

Express diminutive size — a number of suffixes serve this purpose,

-cule, —icle, —ium, —ole, —ule, and variations
arteriole means a small artery

granule means a small grain

Indicate a surgical procedure

-ectomy means removal of an organ or part
appendectomy — removal of the appendix

-lysis means loosening, usually of adhesions

cardiolysis — freeing of the heart of pericardial adhesions

-ostomy means an operation in which an artificial opening is formed between two hollow organs or
between one or more such viscera and the abdominal wall for discharge of intestinal content or

urine.

colostomy — the surgical creation of an opening between the colon and the exterior of the body
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-pexy means fixation

nephropexy — the surgical attachment of a floating kidney
-plasty means plastic surgery

blepharoplasty — plastic surgery of the eyelids

-rrhaphy means suture or operative repair

tenorrhaphy — the suturing of a tendon

-scopy means viewing or examining, usually with an instrument
endoscopy — visual inspection of any body cavity by means of an endoscope
-tomy means cutting or incision

laparotomy — the surgical opening of the abdomen

-tripsy means the intentional surgical crushing of a structure

lithotripsy — the disintegration of a kidney stone by a high-energy shockwave

4. Express conditions or changes related to pathological processes

-mania means excessive excitement or obsessive preoccupation

pyromania — an irrational compulsion to set fires

-sis means an action, process, or condition

silicosis — a fibrotic disorder of the lungs following inhalation of dust containing
silicone dioxide

thoracentesis — surgical puncture of the chest wall for removal of fluid

-itis means inflammation

appendicitis — an inflammation of the appendix

Besides these loosely formulated classes of suffixes, there are a number of miscellaneous word

endings, the most significant of which is included in the basic prefix/suffix vocabulary that follows.
Rehabilitation counselors need to be familiar with this vocabulary.

Basic Prefix and Suffix Terms

The following list of prefix and suffix terms aid in understanding medical terminology. This list will

familiarize the reader with the flexibility of nomenclature. As new terms are encountered, the counselor can
more readily recognize the components from which they are made.

Prefix/Suffix Definition Example
-algia pain neuralgia
angio- blood vessel angiogram
ante- before antecubital
arth- joint arthroscopy
blephar- eyelid blepharospasm
cardi- heart electrocardiography
cele- 1) a swelling varicocele

2) a hernia rectocele
cerebr- cerebrum cerebral
chole- gall or bile cholecystectomy
chondr- cartilage chondrocostal
contra- opposed to contraception
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cost-
cyst-
-desis
derm-
dys-
ect-
-ectomy
-emia
enceph-
end-
enter-
epi-
genic-
glyco-
hemi-
hepat-
hyper-
hyster-
-10sis
-itis
leuk-
lip-
-lith
-megaly
myel-

myo-
neph-
-oid
-oma
-0SCopy
-0sis
osteo-
-ostomy

-otomy
para-
-pathy

-penia

rib

bladder

fusion

skin

difficult, abnormal
outside

removal

condition of the blood
brain

within

intestine

upon, above
giving rise to
sugar

half

liver

in excess

uterus

a pathologic condition
inflammation
white

fat

stone

a state of largeness
1) bone marrow

2) spinal cord
muscle

kidney

resembling

tumor or swelling
visual examination
disease process or condition
bone

creation of an artificial opening
in an organ

incision

near, alongside, beyond, outside
disease of

lack of
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intercostals
cystitis
arthrodesis
dermatology
dyspnea
ectomorph
spenectomy
polycythemia
encephalitis
endocrine
enterostomy
epithelium
psychogenic
glycosuria
hemiplegia
hepatitis
hypertension
hysterectomy
amebiosis
tonsillitis
leukocyte
hyperlipemia
nephrolithiasis
hepatomegaly
myelocyte
poliomyelitis
myocardium
nephrosis
thyroid
carcinoma
laparoscopy
necrosis
osteoarthritis
tracheostomy

craniotomy

paravertebral

cardiomyopathy

leukopenia
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-plasty reparative or reconstructive rhinoplasty
surgery
pneumo- air pneumothorax
pre- before precancerous
pro- in front of, before prognathism
proct- rectum or anus proctology
-ptosis lowering of an organ or part nephroptosis
pyel- pelvis pyelogram
pyo- pus pyorrhea
spondyl- vertebra spondylolysis
sub- under submandibular
super- above, excessive supersensitivity
supra- above supraventricular
syn- together synarthrosis
trans- across transurethral
tri- three triceps
Anatomical Landmarks

A rehabilitation counselor should be familiar not only with the names of anatomic structures and
pathological conditions, but with the “landmark™ terms that designate anatomic position and direction.
These are described in relation to the patient who is standing in the erect position, looking forward, with
arms to the side of the body, and hands with palms forward (see Figure 1). The most commonly used
landmark terms are the following:

lateral to the side (used in contradistinction to medial)
medial to the center
superior above (used in contradistinction to inferior)
inferior below
anterior before or in front (used in contradistinction to posterior)
posterior behind or in back
proximal nearest to the point of attachment or center of the body (used in contradistinction to
distal)
distal farthest from the center
prone lying face downward (used in contradistinction to supine)
supine lying face upward
volar pertaining to the sole of the foot or the palm of the hand
dorsal pertaining to the back (used in contradistinction to ventral)
ventral pertaining to the front or abdominal surface
palmar pertaining to the palm of the hand
plantar pertaining to the sole of the foot
Body Areas

Specific sites of illness or injury are usually designated by terms derived from the adjacent anatomic
structure. Among the commonly used terms to indicate body areas are the following:
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Figure 1

Anatomical Positon of the Human Body for Descriptive Purposes

SUPERIOR

MIDLINE

LATERAL

INFERIOR

abdominal
carpal
cervical
costal
cranial
femoral
frontal
lumbar
pelvic
renal
sacral
sternal
thoracic

pertaining to the stomach and intestinal area

pertaining to the wrist

pertaining to the seven vertebrae in the neck, or the neck region

pertaining to the ribs

pertaining to the skull

pertaining to the thigh

pertaining to the forehead

pertaining to the five vertebrae in the lower portion of the back, or that region
pertaining to the pelvic girdle

pertaining to the kidney area

pertaining to the four vertebrae in the lowest portion of the back, or that region
pertaining to the sternum or breastbone

pertaining to the twelve vertebrae in the upper portion of the back, or that region

Medical Abbreviations

Abbreviations denote instructions that are included in prescriptions for medications; some signify

a.c.
b.i.d.
B.P.

C-1 through C-7

symptoms as reported by patients, and some refer to anatomic parts or body systems (Layman, 2005; Press,
1997; Sloane, 1997). Examples are noted:

before meals (ante cibum)
twice daily (bis in die)
blood pressure

cervical vertebrae by number
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CBC
C.C.
C.N.
C.N.S.
CPR
CT
CVA
DB
DX
ESR
F.H.
FX

GI

Hg
GU
HBV
HDL
h.s.
H&P
HX
L-1 through L-5
L.L.Q.
L.M.P.
L.U.Q.
MRI
OA
0O.D.
O.S.
p.c.
P.H.
P.L
p.r.n.
q.i.d.
RA
R.B.C.
R.L.Q.
R/O
R.U.Q.
Rx

S-1 through S-5

complete blood count

chief complaint

cranial nerve

central nervous system
cardiopulmonary resuscitation
computerized tomography
cerebrovascular accident
decibel

diagnosis

erythrocyte sedimentation rate
family history

fracture

gastrointestinal

hemoglobin or mercury
genitourinary

hepatitis B virus

high density lipoprotein

at bedtime (hora somni)
history and physical examination
history

lumbar vertebrae by number
left lower quadrant

last menstrual period

left upper quadrant

magnetic resonance imaging
osteoarthritis

right eye (oculus dexter)

left eye (oculus sinister)

after meals (post cibum)

past history

present illness

as needed (pro re nata)

four times daily (quater in die)
rheumatoid arthritis

red blood count

right lower quadrant

rule out

right upper quadrant
prescription

sacral vertebrae by number
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SOAP subjective findings, objective findings, assessment, plan
T-1 through T-12 thoracic vertebrae by number

t.i.d. three times daily (ter in die)

TX treatment

W.B.C. white blood count

The abbreviations cited are examples of the hundreds, perhaps thousands, in use. Unlike medical
nomenclature, abbreviations cannot be divided logically into components, nor is it feasible to try to
memorize a list of abbreviations. With experience, one becomes increasingly competent in interpreting this
medical shorthand. Available sources, such as those noted in the reference section of this chapter, will assist
the counselor when reading or writing unfamiliar abbreviations (Jablonski, 2005; Press, 1997; Sloane, 1997;
Stedman, 2008).

Inconsistencies, Contradictions, and Trends

Inconsistencies and Contradictions

Certain words within the medical vocabulary have multiple meanings. The word sinus, for instance,
can be used in several contexts depending upon the specific meaning intended, e.g., nasal sinus, sinus node
in the heart, anal sinus. The reader needs to be sensitive to the context in which it is used to determine which
of various meanings is intended. Conversely, several names may apply to a single medical entity without
necessarily conveying different meanings. Brucellosis, for example, is sometimes called undulant fever,
sometimes Bruce’s septicemia, and sometimes by a geographic name, Malta fever. Several disorders still
carry the names of occupational worker groups who were primarily affected by the disease. Some examples
follow: arc-welder’s lung (siderosis), brown lung (byssinosis), white lung (asbestosis), and black lung
(coal workers’ pneumoconiosis).

Trends in Medical Nomenclature

Much of medical terminology has remained fairly static over an impressive span of time, but the
vocabulary of medicine, like the science itself, is ever-changing. A rehabilitation counselor must be alert to
shifts in usage and be aware of additions being made. For example, the current trend is away from the use of
eponyms, for such designations provide little information about the nature of a disease or the body organ
system that is affected. Another recent trend is to use generic names rather than the brand or trademark name
when specifying a pharmaceutical agent, e.g., diazepam instead of Valium (Drake & Drake, 2006; Haubrich,
2003; Magalini & Magalini, 1997; Sloan, 1997). Elements of medical slang and verbal shorthand may creep
into reports where the wording is not defined in dictionaries (Segen, 1995). These citations can be confusing
to the reader.

Technological changes often generate words for new processes and equipment; these innovations
find a place within medical terminology, as did LASER when the device first appeared. Keeping current
with medical terminology is a continuing assignment for both physician and rehabilitation counselor. The
counselor needs a medical dictionary close by whenever reviewing medical reports.

Finally, the current interest in alternative and complementary medicine has brought into the medical
arena an additional vocabulary comprising names of various herbal preparations, nutritional supplements,
and alternative therapies. Dictionaries and texts are available to aid in defining this set of terms (Physician's
Desk Reference [PDR] for Herbal Medicines, 2009; Segen, 1998; Leikin & Lipsky, 2003).

Aids in Learning

Acquiring skill in the understanding and use of medical terminology is hastened by the use of one or
more currently available learning aids obtainable in various media. A print reference is the standard tool for
any rehabilitation counselor. Other learning formats are available on tape cassettes or CD-ROMs; some of
these electronic devices are sold together with a standard print reference. Publications devoted to the
explanation of medical nomenclature number in the hundreds. These publications may be loyal to the
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terminology of medicine in general, to the language of certain specialties, or to the words and expressions
common to a specific bodily organ system. Certain works are faithful to medical abbreviations, or acronymes,
while others focus on the names of syndromes or medical eponyms. While the dictionaries cited in the list of
references are large and heavy, and defy one’s carrying them about; there are shorter publications that are
portable, usually bearing the sub-titles of “medical desk dictionary,” “concise dictionary” or “pocket
reference library” (Sloane, 1997; Thomas, 2005). Both electronic medical dictionaries and medical spell
checkers are available on the internet.

Conclusion

Medical reports and records constitute the continuing bond between the rehabilitation counselor and
physician. Terminology needs to be immediately meaningful to the counselor who works with individuals
who have a wide range of disabilities and chronic medical conditions. With the general understanding of
medical roots, prefixes, and suffixes provided by this chapter, together with the use of a print or electronic
medical dictionary, the counselor can become reasonably adept at interpreting and comprehending medical
terms as they are used in physicians’ written reports. When consulting with a physician, it is necessary to
have a clear understanding of the aspects of disabilities, as well as medical terminology, to establish realistic
plans that help clients return to more satisfying and productive lives.
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Chapter 4

CANCER

Leo E. Orr, I1., M.D.
Leo M. Orange, M.S.

Introduction

Cancer is a general term used to describe a group of tissues in which some cells in the human body
grow uncontrollably, invade and destroy adjacent tissues, and, if malignant, spread from their organ of
origin to other sites in the body. Additionally, cancer cells, unlike non-cancerous cells, are immortal,
continuing to grow and destroy normal tissue. Cancer can be malignant (can metastasize distant from their
organ of origin) or benign (grow only at their site of origin). The branch of medicine concerned with the
study, diagnosis, treatment, and prevention of cancer is called oncology.

The human body contains billions of cells; each of these cells in turn contains 46 chromosomes that
house DNA, the genetic blueprint of life. Within the chromosomes approximately 80,000 genes instruct each
body organ regarding growth and function by initiating a vast number of messages (Tannock & Hill, 2005).
Chromosomes reproduce themselves by multiple cell divisions, providing opportunities for error. When these
errors or mutations occur, the altered genes send incorrect messages. When such an error is received, the cell
begins to grow uncontrollably and often rapidly, transmitting the new genetic characteristics to its progeny. If
the growth proceeds to the point that a lump forms, it is called a malignant tumor or cancer.

Cancer is not a modern disease. The word “cancer” is derived from the Greek word “karkinos,”
meaning crab. In the past, women found to have breast cancer often experienced large, highly visible veins
surrounding the tumor which had features resembling the claws of a crab. The earliest anthropological
evidence of cancer was found in a one million year-old skeleton of a man unearthed in Java. References to
cancer are found in early Hindu and Egyptian writings; mummies from as early as the 3™ millennium BC
showed signs of bone cancer. Though characterized by ancient roots, cancer has been associated with fear
and stigma until recently (Raghavan et al., 2000).

For many years, the causes and methods of transmission of cancer were unknown. At the beginning
of the century, few means existed to diagnose cancer at an early stage. The majority of individuals were
diagnosed only after long experiences of debilitation, pain, and possible disfigurement. The only treatment
modality in existence, surgery, was radical and only sporadically successful in those patients with advanced
cases of the disease (Rossi, Cady, & Martin, 2000). The public thus learned to interpret the diagnosis of
cancer as a severe disability, ultimately causing death.

Cancer diagnoses were further confused with findings of syphilis, another common but untreatable
illness that, like some forms of cancer, often produced unsightly lesions. As a result of its common confusion
with syphilis, individuals with cancer felt the additional burdens of guilt and embarrassment as a result of
having a sexual meaning applied to their disease. A diagnosis of cancer came to be equated not only with
physical consequences such as severe pain, disfigurement, and disability, but with an emotional impact
including dependence, isolation, and death. Even with the advent of modern methods of cancer treatment
and substantial success rates, many fears and misconceptions once plaguing people diagnosed with cancer,
continue to present a challenge to physicians and rehabilitation counselors.

Cancer currently affects one in four people in the United States. In 2006, over 1.4 million new cases
were diagnosed; it is the second leading cause of death, following heart disease. Although cancer remains
among the worst fears, it is becoming increasingly clear that cancer is not the “death sentence” it once was;
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Table 1

Leading Sites of New Cancer Cases - 2008 Estimates
Male Female
Prostrate — 25% Breast — 26%
Lung & bronchus — 15% Lung & bronchus — 14%
Colon & rectum — 10% Colon & rectum — 10%
Urinary bladder — 7% Uterine corpus — 6%
Non-Hodgkin lymphoma — 5% Non-Hodgkin lymphoma — 4%
Melanoma of the skin — 5% Melanoma of the skin — 4%
Kidney & renal pelvis — 4% Kidney & renal pelvis — 3%
Leukemia — 3% Leukemia — 3%
Oral cavity & pharynx — 3% Thyroid — 4%
Pancreas — 3% Ovary — 3%
All other sites — 20% All other sites — 23%

only one of six individuals diagnosed with cancer in 2006 will die from the disease. The leading sites of new
cancer cases are shown in Table 1 (National Cancer Institute, 2008).

Although lung cancer incidence rates in women have recently stabilized, lung cancer remains the
leading cause of cancer death in women. This highlights the need to reduce smoking prevalence and
environmental tobacco smoke (ETS) exposure among all women, focusing especially on those populations
whose tobacco use and ETS exposure remains high, such as women with lower levels of education.

Among major racial/ethnic groups, African-Americans have the highest rate of new cancers. Rates
are relatively low among American Indians/Alaska Natives with regionally higher rates of some cancers.
These disparities are not likely due to genetic differences. Rather, they are more likely due to social, cultural,
behavioral, and environmental factors (National Cancer Institute, 2008).

Etiology

Gene Transformation

A landmark scientific development was the discovery that normal genes may be transformed into
the genes that promote the growth of cancer. Oncogenes, usually held in check by other genes called tumor
suppressor genes, usually remain dormant within the human cell. However, when a stimulus or chemical
agent turns on a “switch,” these oncogenes can be initiated to transform normal cells into cancer cells.
Cancer is currently viewed as a multi-step process, with changes to the gene accumulating and interacting
over time, leading to development of a malignant growth. When the triggers for such growth derive from
chemical or foreign sources, they are termed carcinogens. While carcinogens serve as “initiators” for the
cancer process, other factors may act as “promoters,” which accelerate the growth of abnormal clone cells
(El-Deiry, 2003; Haskell & Berek, 2001).

Environmental Factors

Major carcinogens associated with an increased risk of cancer include tobacco (30-32%), diet
(30-35%), and viruses and infections (10%). Tobacco use is linked to a number of malignancies, including
those occurring in the lungs, larynx, pharynx, esophagus, bladder, pancreas, and cervix. Epidemiological
studies have suggested that up to 37% of all cancers are due to the effects of smoking. Other causes include
gender factors (7%), unknown causes (5%), industrial occupations (4%), heredity (2%), environmental
pollution (2%), radiation - environmental, medical, and diagnostic (1%), sunlight - ultraviolet (1%),
additives (1%), and alcohol (3-4%). Alcohol is associated with many cancers of the upper respiratory and
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digestive tracts; both alcohol and tobacco serve as initiators and promoters and are synergistic rather than
additive in cancer causation (El-Deiry, 2003; Tannock & Hill, 2005).

Diet
An individual’s diet has a great effect on overall health, including the development of diseases like
cancer. A high fat intake appears closely related to an increased risk of cancer in multiple areas of the body
such as breast, colon, endometrium, pancreas, and possibly the prostate and ovaries (Jacobsen et al., 2004;
Kleinsmith, 2006). The evidence of the link between diet and cancer rates is undeniable - migrant workers
who take on the diet of the country to which they move, experience frequencies of cancer similar to the
natives of that country. Additionally, changing rates of cancer for natives within countries is correlated with
changes in dietary practices. Striking examples include the decline in both fat consumption and cancer
mortality in Europe during World Wars I and II, and the parallel increase in breast cancer rates and fat
consumption in Japan after the conclusion of these wars.

Occupational Causes

A minority of cancers are connected with occupational exposures (Cohen & Markman, 2008).
Exposure to ultraviolet light, for example, is known to increase the risk of skin cancer of all types (basal cell,
squamous cell, and melanoma), leading to a high incidence in people exposed to sunlight for prolonged
periods of time. Exposure to ionizing radiation is a rare but long recognized cause of cancer. The
development of malignancy following exposure to atomic bomb blasts and intense nuclear radiation can be
quantified. Viruses cause several different malignancies including cervical cancer, Burkitt’s lymphoma, a
variety of lymphocytic leukemias, and AIDS-related neoplasms.

Genetics

Genetic factors are powerful determinants of certain cancers. Many families demonstrate increased
risk of breast, ovary, colon, lung, and malignant melanomas. When identifiable abnormal oncogenes are
found in family clusters with breast and ovarian cancer, family members have up to a 50% risk of developing
that type of tumor. Although controversial, the discovery of a genetic predisposition in an unaffected
individual may allow for increased cancer surveillance, possible early destruction of a new neoplasm, and
other preventive treatment modalities (Kleinsmith, 2006).

Symptoms

Once a malignant tumor has grown in size, its presence is usually signaled in several of ways: (a) the
tumor presses on nearby tissues producing pain; (b) it becomes so large that it is seen or felt; (c) the
malignancy grows into nearby blood vessels and produces bleeding; and (d) it causes a change in the way
some organs work, resulting in symptoms (Haskell & Berek, 2001). For example, persistent dysphagia
(trouble swallowing) may indicate a tumor involving the esophagus. The symptoms of pressure, bleeding, a
mass, unusual appearance, or interference with function, are reflected in the American Cancer Society’s
(2006) list of “seven early warning signs” (noted by the letters C-A-U-T-1-O-N):

Change in bowel or bladder habits.

A sore that does not heal.

Unusual bleeding or discharge.

Thickening or lump in the breast or elsewhere.
Indigestion or difficulty swallowing.

Obvious change in mole or skin nodule.

Nagging cough or hoarseness.
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Diagnosis
Physical Examination

If a person identifies any of the above signs, an appointment with a physician for cancer screening is
warranted. During cancer screening, the physician examines the body with emphasis on the parts of the body
most prone to malignancy. Salient regions include the nose and throat, breasts in women (and, to a lesser
extent, in men), and prostate in men. Pelvic examinations in women, including Pap smears, are essential to
aid in detecting cancer of the cervix, uterus, and ovaries. The physician conducts a rectal examination;
palpates the lymph nodes in the neck, axillae, and inguinal areas; and palpates the abdomen for enlargement
of the spleen, liver, kidneys, or a mass arising in the abdomen. Examination includes questions about
abnormal bodily functions and information about a family history of cancer.

Laboratory Testing

Nonspecific tests. Blood tests that may reveal abnormalities in the blood indicating the presence of
illness are analyzed; a complete blood count is obtained. These tests provide clues used to determine
whether more definitive testing is needed. Anemia or abnormalities in the white blood cells or platelets
suggests the need for more specific tests. Likewise, screening of serum chemistries is standard; this
laboratory testing highlights function of the kidneys, liver, pancreas, and other internal organs. A chest x-ray
may also be conducted during screening.

Specific tests. Specific tests are ordered if a physician suspects the presence of a malignancy. The
most important blood tests indicating the presence of cancer are serologic tumor markers. Blood serology
confirms a physician’s diagnosis and is useful in monitoring a neoplasm following treatment or to confirm
remission.

Imaging Studies

Imaging studies include the use of x-ray, CT (computerized tomography) scans, MRIs (magnetic
resonance imaging), PET (position emission tomography) scans, radionucleide scans, and selective
angiography (Cohen & Markman, 2008). These studies identify tumors in specific areas or certain organs,
tumor size, and involvement of surrounding tissue. An ultrasound examination may also be used for cancer
diagnosis.

Interventional Treatments

At times, simple physical examinations are insufficient. Modern medical instruments allow for
direct visualization inside body cavities. Thin, flexible telescopes are introduced into the lungs
(bronchoscopy), bladder (cystoscopy), rectum and colon (colonoscopy), esophagus and stomach
(esophagogastroduoenscopy), and the nasopharynix (nasopharynoscopy). Direct visualization of the bile
and pancreatic ducts is termed Endoscopic Retrograde CholangioPancreatography (ERCP); it is a method
for obtaining x-ray pictures of the pancreatic and bile ducts. Instruments that allow for examination of the
abdominal cavity are referred to as laparoscopic instruments. A thoroscopy involves the introduction of a
visualizing scope into the thoracic cavity (Haskell & Berek, 2001, Raghavan et al., 2006).

Biopsy

Ultimately, a definitive diagnosis of cancer depends on examination of a small amount of tissue
which is submitted to a pathologist who performs microscopic evaluation. Special histochemical stains or
immunologic markers further categorize a neoplasm. Biopsies are obtained with special needles used to
sample tissue from bone marrow, skin, breast, pancreas, and other organs, from the fluid of body cavities
(through aspiration), or from tissue removed during a surgical procedure. Pathologic examination is usually
the final step in diagnosis prior to the formulation of a treatment plan by the physician. The pathologist’s
evaluation is crucial in determining origin of the cancer. The four broad cancer classifications are the
following (American Cancer Society, 2006).

1. Sarcomas — cancer of the bones, muscles, and connective tissue.
2. Carcinomas — cancer of epithelial cells (such as skin), lining of the lungs, colon, and breasts.
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3. Leukemias — cancer of the blood-forming organs.
4. Lymphomas — cancer of the infection-fighting organs.

Staging Classifications

Once cancer is diagnosed, the physician must determine the extent to which it has spread
(metastasized). Staging is a method used to describe if the cancer is localized or has spread to other organs.
The most modern staging classification includes the “TNM” system with subscript numbers 0 - 4 (0 = least; 4
= most) by the American Joint Commission on Cancer (American Cancer Society, 2006):

T= tumor size, location, and adjacent tissue involvement (T, through T,).

N = regional lymph node involvement with tumor (N = no tumor involvement with lymph
nodes; N; - Ny = increasing degrees of tumor involvement with lymph nodes).

M= absence (M) or degree of spread (metastases) to distant organs (M| — My).

Since “0” denotes no evidence of a tumor or cancer cells, for a cancer diagnosis, the “T” subscript
must be at least “1.” The larger the tumor size respective to its site of origin, the higher the subscript number.
Lymph nodes (the “N” subscript) draining the cancer site are subsequently examined and assigned a number
from 0 to 4, with “0” denoting absence of any localized cancer spread to “4” indicating extensive lymph
node involvement. The “M” refers to how numerous and pervasive the non-contiguous cancer growth(s)
extend. Thus, a tumor staged T,NMj is less extensive and potentially more curable than one staged T{N,M,
(Haskell & Berek, 2001; Rossi, Cady, & Martin, 2000).

An older staging system is still used to a limited extent. In this system, Stage I refers to a state in
which the tumor is confined to a single area, usually the tissue of origin. When involvement of adjacent or
regional lymph nodes characterizes the case, the cancer is in Stage II. Stage III involves the local spread of
cancer beyond the confines of the tissue or organ initially involved. In Stage IV, cancer has metastasized to
distant sites of the body.

Functional Capacity Categories

The patient’s functional capacity is categorized using either the ECOG (Eastern Cooperative
Oncology Group) or the Karnofsky scale. Because the ECOG is the most commonly used categorization
method, the Karnofsy Scale is not described within this chapter.

ECOG performance scale:

0] Normal activity without physical limitations.

I Symptomatic, but able to complete daily activities.

1I Assistance needed at times, but can be out of bed more than 50% of the time.

111 Needs skilled care; in bed more than 50% of the time.
v In bed 100% of the time.

When determining the modality and extent of treatment possibilities, the patient’s age, degree of
tumor-associated weight loss, nutritional level, and presence of comorbid conditions (i.e., heart disease,
lung disease) are considered. For example, an elderly individual or a malnourished patient who has cancer is
at high risk for aggressive surgery or chemotherapy. Individuals at high-risk for functional limitations may
benefit from modification of the usual therapeutic approach (Kleinsmith, 2006).

Treatment

Once a definitive diagnosis is obtained, the physician develops and recommends a treatment plan.
Major modalities for cancer treatment are surgery, chemotherapy (pharmacological management),
radiation, and biologic therapy. These methods are employed alone or in combination, depending on the
nature of the malignancy and stage of the tumor. Bone marrow and stem cell transplantation are employed in
selected circumstances. The treatment modality chosen depends primarily on the stage of the neoplasm, the
degree to which the neoplasm impacts the patient’s health and ability to function, and overall health.
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Surgery

Surgery is the oldest form (and the most effective) of cancer treatment. More cancers are cured with
successful surgical interventions than with any other treatment modality. Surgery is often curative and is the
primary treatment approach for several types of cancer. These include but are not limited to: stomach, colon,
head and neck, prostate, sarcoma, skin, certain lung cancers, and thyroid cancer. Surgical procedures occur
during the diagnosis, treatment, and post-treatment phases of cancer management and in the following
specific circumstances:

® To diagnose or stage the disease, either with a biopsy or an open operation with removal of nonessential
organ parts.

® To remove the primary tumor. This procedure may be curative or used to improve the effectiveness of
other treatments by reducing tumor volume.

® To remove other tumors that have escaped prior treatment or are due to recurrent disease.

® To relieve symptoms. Used when the tumor blocks or compresses vital organ structures, such as occurs
when a cancer obstructs the colon, stomach, or bile passages.

® Toreconstruct or rehabilitate. Examples include reconstructive surgery following mastectomy, removal
of cancer of the head and neck, and extensive limb surgery.

® To support radiation and chemotherapy. Catheters loaded with radiation implants are surgically placed
in body cavities or organs to access deep-seated cancers when curative treatment with external beam
radiation alone is not adequate (e.g., cervical and prostate cancer or to support other forms of cancer
treatment). Treatment includes implantation of a venous access port to facilitate delivery of
concentrated chemotherapy, such as placement of a hepatic artery catheter to allow for delivery of
concentrated chemotherapy directly into the liver.

Radiation Therapy

About half of all cancer patients require radiation during treatment. This modality is used alone or in
combination with chemotherapy, surgery, or both. The main goal is cure or relief of major symptoms.

Radiation therapy employs high-energy x-rays, electron beams, and radioactive isotopes to destroy
cancer cells without exceeding safe doses to normal tissue. Malignant cells are destroyed through a process
called ionization, which damages the DNA in the nuclei of the cells so that cell division is abrogated. There
are several ways of delivering radiation, including:

External beam radiation

This treatment involves delivery of a source from outside the body; the delivery varies according to
the photon energy of the machine used and types of beams produced (electrons, x-rays, or gamma rays).
Generally, the equipment emits either low energy (orthovoltage) or high energy (megavoltage) beams. The
“gamma knife” is a very high energy apparatus capable of focused, intense, but brief treatment to the target
area using stereotactic techniques.

Internal radiation

Internal radiation involves use of interstitial radiation, radiation implants, or brachytherapy.
Radioactive seeds are placed temporarily or permanently into cancer of the prostate, head and neck, and
other organs. Intracavity radiation is used primarily for tumors of the cervix, uterus, and esophagus. Special
hollow applicators are implanted within the body (where the applicator usually remains for two to three
days) and are followed by insertion of a radioactive isotope of selected strength.

Radioimmunocojugates (experimental)

A radioisotope is bound to an antibody or glycoprotein targeting a specific receptor on the cancer
cell. After the radioimmunocojugates is attached, dissolution of the cancer cells occur.
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Hyperthermia

Used infrequently, hyperthermia is based on the knowledge that malignant tumors are more
susceptible to destruction by heat than normal tissues.

Common side effects of radiation include nausea, fatigue, skin inflammation, and temporary
lowering of blood counts. Specific side effects characterize particular cancer types. If radiation is given to
the brain, for example, hair loss occurs. After treatment to the head and neck, the patient may experience dry
mouth. Diarrhea is a side effect of rectal and bladder therapy, while frequent urination often occurs after
prostate radiation. Neoplasms that are treated by radiation with a curative intent include prostate, head and
neck, rectum, Hodgkin’s lymphoma, and certain lung cancers. Most people who undergo radiation also
receive palliative therapy (Tannock & Hill, 2005).

Chemotherapy

Chemotherapy is another form of treatment that involves the use of medications to interrupt cancer
cell growth by attacking specific stages of cell division. These drugs are often administered in combination,
enhancing the efficacy by promoting the interruption of cell division at multiple sites. A major obstacle for
such treatments is the eventual development of drug resistance. Many cancers acquire the ability to
overcome or evade the toxic effects of pharmaceuticals.

Delivery routes and methods for administration of chemotherapy include (a) intravenous (the most
common route); (b) ambulatory infusion pump (employed for long-duration chemotherapy); (c)
intra-arterial infusions (used for deep-seated localized tumors, found in liver cancer); and (d) intracavitary
(used for some neoplasms of the chest cavity lining and ovaries). Since chemotherapeutic agents destroy
rapidly growing abnormal tissues, rapidly growing normal tissue such as hair follicles, gut mucosae, and
bone morrow are often affected. Common effects of chemotherapy include nausea, diarrhea, hair loss, sore
mouth, and compromised blood count. The effects on normal tissue are often temporary.

Chemotherapy is used as a curative treatment for some malignancies and also for palliative reasons.
Adjuvant treatment is increasingly employed and involves the use of drugs to eradicate microscopic or
subclinical areas of cancer that may remain following surgery, or in high-risk patients who receive
concomitant radiation, surgery, or both. Tumors for which a cure may be possible or when the patient’s
survival is substantially enhanced by chemotherapy include: (a) advanced diseases such as
choriocarcinoma, acute lymphocytic leukemia, Hodgkin’s lymphoma, aggressive non-Hodgkin’s
lymphoma, germ cell cancer, acute myelogenous leukemia, childhood cancers, small cell lung cancers, and
ovarian cancer; and (b) adjuvant settings for breast cancer, sarcoma, colon cancer, and rectal cancer
(Armitage & Antman, 2008).

Biologic Therapy

Biologic therapies are used to treat cancer by aiding the functioning of the immune system. They are
also referred to as biologic agents, biological, biological response modifier therapy, BRMs, and
immunotherapy. Biologic therapy works with the immune system, helping to fight cancer or controlling its
side effects or those resulting from other cancer treatments by using the body’s immune system to facilitate
the destruction of cancer cells (Tannock & Hill, 2005, Raghavan et al., 2006).

While biologic therapy and chemotherapy may seem alike, these treatments work in different ways.
Biologic therapy which helps the body’s immune system fight cancer differs from chemotherapy which
attacks the cancer cells directly. Researchers speculate that biologic therapy aids the immune system in its
fight against cancer in the following ways:

® Stops or slows the growth of cancer cells.
® Makes it easier for the immune system to destroy, or get rid of, cancer cells.
® Keeps cancer from spreading to other parts of the body.

Biologic therapy is a particularly exciting and innovative area encompassing efforts to manipulate
the human immune system to deter the progression of malignancy or to induce regression. By utilizing new
technologies, such as recombinant DNA methodology, researchers have been able to produce large
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quantities of biologic substances normally present in the body in only minute amounts. Most of these agents
are present in lymphocytes or macrophages and include certain glycoproteins like interferon or cytokines
such as tumor necrosis factor (Haskell & Berek, 2001).

Biologic response modifiers used for cancer treatment include interferon, interleukin-2, and
monoclonal antibodies; fusion proteins have recently been developed (El-Deiry, 2003). Routes of delivery
are subcutaneous and intravenous. Neoplasms currently managed with these agents include: interferon
(kidney cancer, multiple myelomas, some lymphomas, Kaposi’s sarcoma, chronic myelocytic leukemia, and
hairy cell leukemia); interleukin-2 (kidney cancer); and monoclonal antibodies (breast cancer, small cell
lymphoma, and peripheral T-cell lymphoma). Other neoplasms treated with biologic therapy include: cis
retinoic acid (acute promyelocytic leukemia); cancer vaccines (trials ongoing for prostate, breast, colon, and
skin cancer); and activated lymphocyte treatment (kidney cancer, melanomas, and brain cancer) (Tannock &
Hill, 2005).

Transplantation

Bone marrow transplants are performed to treat illness in which the stem cells are defective or
preclude the production of normal cells. Bone marrow contains immature (stem) cells capable of
continuously producing new cells, including white and red cells and platelets. Bone marrow transplantation
is recommended to replace a defective bone marrow or immune system. Many cancers cannot be cured with
conventional doses of radiation, however, and receive high doses of chemical and pharmacological
treatment. Although these treatments might be curative, they irreversibly damage bone marrow, the most
sensitive of all tissues to chemotherapy and radiation.

Types of Transplants

Allogenic. Allogenic transplants involve the transfer of marrow from one individual to another.
Donors are matched immunologically as close as possible using a process known as HLA (human leukocyte
antigen) typing. The closer the match, the less likely immune incompatibility, or “graft versus host disease,”
will occur.

Autologous. The patient’s own marrow is removed and the stem cells are harvested and
cryopreserved. Marrow or stem cells are then reintroduced after high-dose radiation or chemotherapy has
ablated the old marrow. There is no risk of marrow rejection with this technique.

Syngeneic. Bone marrow is obtained from a person’s identical twin. There is no risk of rejection.

Complications

After receiving a bone marrow transplant, individuals are at risk for infection (Kleinsmith, 2006).
The greatest window of susceptibility occurs between marrow ablation and repopulation of the bone marrow
spaces by the transplanted marrow. Some people experience excessive bleeding after a transplant, while
others develop pneumonia, usually caused by cytomegalovirus infection. Complications associated with
marrow grafts occur when new marrow recognizes the host as foreign and begins attacking various tissues
including the liver, skin, and intestines. Medication ameliorates this problem. Heart damage is an additional
potential obstacle; delayed complications of bone marrow transplantation treatments include chronic graft
versus host disease, cataracts, and sterility (Rossi et al., 2000).

Current Treatment Rates

America’s youth have benefited the most from the nation’s investment in cancer research.
Twenty-five years ago, only one child in ten (10%) survived cancer. Today, seven out of ten children (70%)
who develop cancer are living five years after diagnosis, and one of every 1,000 Americans between the ages
of 20 and 40 is a survivor of childhood cancer.

In the past, testicular cancer (the leading cause of death due to cancer among men 15 to 35 years of
age) almost always constituted a fatal diagnosis. Today, about 90% of men who are diagnosed with testicular
cancer are cured. Likewise, the breast cancer death rate of women in the United States fell 6.3% between
1991 and 1995 and 9.3% in women under the age of 65. This drop in death rate is attributed to improvements
in consumer awareness, modern testing methods, mammography, and modern treatments (National Cancer
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Institute, 2008). The primary focus of cancer research for the past 30 years has been on cancer prevention,
early detection, treatment, coping, and rehabilitation services.

Negative Effects of Cancer Treatment

While an individual is undergoing treatment, the focus intent is on improving one’s health.
Returning to “normal” means resuming relationships with family, friends, and co-workers. Underneath
these adjustments linger many doubts (i.e., Was the treatment effective? What unexpected negative effects
might show up after treatment? What if the cancer returns?).

Negative effects of cancer treatment vary for each individual; everyone experiences symptoms of
varying intensity (El-Deiry, 2003). The most common physical changes and negative effects experienced
from cancer treatment include: hair loss (including eyebrows and eyelashes), weight loss or gain, appetite
loss or increase, fatigue, disfigurement from surgery, lack of concentration, nausea and vomiting, diarrhea,
pale skin and changes in skin tone, sleep disruption, and sexual dysfunction.

For many people diagnosed with cancer, the most prominent and challenging negative effect is
fatigue, an effect of chemotherapy that can be overwhelming and persistent. Chemotherapy can involve
months of strong medications that cause this fatigue as the body tries to negotiate the healing process while
regenerating the affected tissue. Family, friends, and co-workers of the individual may experience indirect
stress and emotional involvement as a result of the individual’s emotional changes, which in turn further
impacts the person experiencing these changes (Raghavan et al., 2006).

Psychosocial Implications — Stress & Adjustment Reactions

The diagnosis and treatment of cancer is a stressful event followed by a range of distressing
symptoms including anxiety and depression. While these symptoms are likely to be transient, the experience
of cancer is not a single, undifferentiated event. Rather, people with cancer encounter a series of stressful
events and challenges over time, posing different demands and difficulties. A person’s distress may become
heightened at particular times, such as at the time of diagnosis or disease recurrence, before surgery, at the
commencement of adjuvant therapy, during the advanced disease stage, or when presenting for medical
surveillance (Mystakidou, 2006).

Severe Emotional Distress

Although the emotional distress experienced by people with cancer may be occasional and
time-limited, some experience more severe emotional reactions. Stress and adjustment problems may
include negative feelings lasting for one or more weeks. If such problems are not acknowledged, they may
develop into more serious emotional states. Major psychological disorders resulting from emotional distress
include major depressive episodes; anxiety disorders; post-traumatic stress disorders (PTSD); and negative
emotional, behavioral, or cognitive states that are overwhelming and persistent (lasting more than two
weeks) (Oeffinger & McCabe, 2006).

Anxiety

Some anxiety in response to a stressful life event is normal; severe cases can interfere with
relationships, social or occupational functioning, and disrupt health-related behaviors. Symptoms
associated with anxiety include heightened physical arousal, sleep disturbance, impaired concentration and
decision-making, agitation, and anger. Avoidance of distressing issues and situations, and excessive
reassurance-seeking, may indicate anxiety problems. These responses have a major impact on the person’s
functioning and that of the family. Severe anxiety problems include panic attacks, pervasive and generalized
worry, treatment phobias, social anxiety, and post-traumatic stress reactions.

Depression

In addition to the personal suffering it causes, depression is a major risk factor for suicide.
Depression undermines the capacity of the person to cope with illness, and is associated with increased
severity of medical symptoms and additive impairment in social, educational, and vocational functioning
(Livneh, 2000). It is therefore not surprising that depression is associated with increased health care costs in
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those with medical illness. Depression may compromise the physical care of the person with cancer; in
medical settings, patients with depression are three times more likely to be non-compliant with medical
treatment recommendations. Depressed patients with breast cancer, for example, have been found to be less
likely to accept adjuvant chemotherapy (Wimberly, Carver, & Laurenceau, 2005).

A diagnosis of a major depressive episode in patients is best evaluated by the severity of the
depressed mood; loss of interest and pleasure; the degree of feelings of hopelessness, guilt, and
worthlessness; and the presence of suicidal thoughts (Mystakidou, 2006). Recurrent tearfulness is often
accompanied by social withdrawal and loss of motivation. Patients with depression may feel they are unable
to control their negative feelings and as a result, these feelings begin to dominate one’s life.

Suicide
Accurate figures of the incidence of suicide in patients with cancer are difficult to obtain. Studies
undertaken in Sweden suggested that the incidence of suicide is higher in people with cancer than in the

general population, and that suicide is more likely to occur in the first year after diagnosis (Jacobsen et al.,
2004).

Risk factors for suicide include severe depression, a family history of suicide, past history of
self-harm, alcohol or other substance abuse, poor social support, and a negative outlook for the future
(Mystakidou, 2006). Assessment and exploration of suicidal thoughts is crucial to early recognition and
treatment of psychological distress for the patient (Jacobsen et al., 2004).

Post-traumatic Stress Disorder (PTSD)

Diagnostic classifications of mental disorders have been revised to include diagnosis of a
potentially life-threatening illness as a sufficient stressor for the precipitation of PTSD. There is limited but
increasing research into traumatic symptomatology in patients with cancer, although most of this research
has focused on patients with breast cancer (Oeffinger & McCabe, 20006).

Sexuality Issues

Cancer often causes changes in physical appearance as a result of surgery, chemotherapy, and
radiation therapy, and the negative effects of various cancer treatments. In addition, psychosocial responses,
including grief, depression, and anxiety occur frequently with a life-threatening diagnosis. Furthermore,
challenges in communication arise around issues of life changes induced by the diagnosis and treatment of
cancer, as well as the threat of its recurrence.

Sexuality encompasses body image, self-esteem, mood, support, intimacy, and a sense of emotional
connection. The role of body image in sexuality is illustrated by the number of patients reporting sexual
problems whose cancers do not directly affect sexual organs (Livneh, 2000). This finding evidences the need
to address patients’ issues of sexuality regardless of the cancer site.

As a topic in counseling, sexuality has received little scholarly attention. Professional training in
sexual health is equally limited. Although the literature demonstrates the integral role sexuality plays in the
life of patients, physicians rarely introduce the subject during clinical encounters (Houldin, 2000; Wimberly
et al., 2005). Patients who have chronic diseases find that because of the complexity of their illnesses and
medical treatments, concerns regarding sexuality are often left unaddressed as treatments are given priority.
Without prompting on the part of the counselor or physician, patients are reluctant to voice sexual concerns
(Huddart et al., 2005). Yet, it is often these patients with chronic illnesses who have difficulties with sexual
functioning (Orange, 2002). By incorporating basic management strategies with an understanding of the
impact of chronic illness on sexual functioning, health care professionals can more readily screen for and
manage sexual dysfunction and thereby enhance quality of life.

Emotional Adjustment

The psychosocial aspects of cancer including dependence, stigma, discrimination, and personal
self-concept, can have effects equal to the physical components of the disease. To achieve physical, mental,
and emotional health, individuals need time to adjust. The acute stress of illness and treatment can result in
distress and dysfunction in all areas of life.

62



Orr & Orange

The recurrence of physical symptoms signals the reactivation of those psychological associations
that accompanied the initial diagnosis and treatment. As a form of negative information, these symptoms
constitute the resurgence of feelings of stress, helplessness, fear, and pain sometimes leading to depression
and withdrawal (Brodwin, Orange, & Chen, 2004). This can cause serious adjustment problems when left
untreated. Depression is a reaction to the experience of loss, chronic frustration, and radical changes in
life-style. Psychological and social supports function as stress buffers, helping a person modulate the
somatic effects of stress (Livneh, 2000).

Rehabilitation researchers and counselors have long recognized the benefits of identifying and
addressing the psychosocial needs of the client who currently has or is recovering from cancer (Karthaus &
Ganser, 2000). Cancer is unpredictable; those with the disease experience symptoms which vary on a daily
basis. To address and adapt to this unpredictability, individuals and health-care professionals should focus
on the following psychosocial issues during the rehabilitation process: (a) feelings of loss of control during
treatment; (b) difficulty coping with physical changes, attended by thought processes and moods resulting
from the disease and medical treatment; (c) need for social support within the family and community; (d)
impact and consequences of role changes within the family and need for both internal and external resources
to aid adjustment to these role changes; (e) interpersonal issues associated with stress; and (f) psychosocial
factors related to both unemployment and a potential return to work (Livneh, 2000).

Rehabilitation Potential and Employment Issues
Challenges

Work is a vital aspect of one’s conceptualization of individual self-worth and identity. While many
persons who have had cancer view a return to work as the apex of achievement, those resuming employment
face many challenges including discrimination, avoidance, financial concerns, reduced opportunities for
advancement, and changes in physical (and possibly emotional) capacity.

Many people return to employment during or after experiencing illness and medical treatment.
Cancer survivors benefit from the assurance that they are able to make contributions within the workplace.
An essential component of rehabilitation is support from the employer, including managers, supervisors,
and co-workers. Employers know it is good company policy to assist capable and valued employees
(McDonough, 1992). Unfortunately, cancer survivors face problems when employers have misconceptions
about the consequences of cancer and medical treatment.

Together, survivors of cancer and vocational rehabilitation counselors can dispel the following
societal myths about the disease: (a) health insurance rates for employee coverage increase when individuals
who have cancer are hired; (b) attendance by these workers is substandard and job turnover is high; (c)
employees who have cancer are less flexible; and (d) cancer survivors are less able to perform essential job
functions, thereby imposing more duties on other employees and entailing added costs to employers (Slivon,
Hicken, & Marini, 1994). These myths continue to have a negative impact in society.

To Disclose or Not to Disclose

Negative attitudes, stereotypes, and fears about people with cancer form major hurdles for cancer
survivors desiring full participation in the work place. Whether or not to disclose a disability or functional
limitation to a potential employer is a difficult decision. Even with the influential federal legislation
incorporated within the Americans with Disabilities Act (ADA) of 1990, it is not always clear if the
individual should disclose the presence of a disability. The most appropriate response depends on personal
choice and the functional limitations that occurred. If a disability affects a worker’s performance on the job,
or if accommodation is necessary to perform the duties of the position, disclosure is potentially beneficial.
The ADA states that an employer is not entitled to information about a disability unless it directly relates to
(a) ability to perform the job, and (b) a request for reasonable accommodation.

Reasonable Accommodation and the Americans with Disabilities Act

The ADA provides protection for individuals with a history of cancer, regardless of whether the
cancer is cured, in remission, or being treated. According to the ADA, people with limitations due to past or
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current disabilities are to be given the same opportunities as everyone else. Reasonable accommodations
under the statute include: modifications or adjustments to a job or work environment that enable a qualified
applicant with a disability to participate in the application process, perform essential job functions, and
enjoy the rights and privileges available to other employees. Accommodations may be made by the
employer to allow a qualified employee with cancer to perform the essential functions of the job. An
employer is not required to consider providing accommodations under the ADA, however, unless the
employee has disclosed that a disability exists.

Empowerment and Employment

Employment is a significant component of identity building and one’s conception of self-worth.
Individuals who have been diagnosed with a disease like cancer may place increased emphasis on work; it
allows a focus on capabilities, rather than on illness and limitations. Work thus becomes a haven away from
medical intervention, providing routine as well as psychosocial stability, familiarity, potential for reward,
and a source of companionship. Being around people who are supportive is not only a source of great
comfort but acts as an alternative to the isolating effects of cancer, and helps the individual surviving cancer
maintain a sense of autonomy and control (Simon, 1999).

Counselors facilitate empowerment by encouraging and supporting a person’s efforts to take an
active role in the rehabilitation process. Determining the client’s knowledge and awareness level with
respect to disease state and prognoses helps clarify directions for inquiry. People who survive cancer and
understand their disability and its implications are better able to actively participate in decision-making
during all phases of medical treatment and rehabilitation (Brodwin, Orange, & Brodwin, 1994).

Multicultural Perspectives

Americans with disabilities face varying societal beliefs, feelings, and behaviors. As noted by
McDonough (1992), “Americans in society have a negative attitude about the disabled in general and those
in the workplace in particular” (p. 58). Persons who possess attributes that are viewed negatively by the
prevailing group in a society tend to be devalued by that society; individuals with disabilities often are
evaluated and judged by the disability. Rehabilitation literature emphasizes the maintenance of a strong
positive regard and advocacy for people who have disabilities (Brodwin et al., 1994).

Rehabilitation helps create positive behavioral changes in individuals with disabilities, allowing
them to maximize their capabilities while minimizing limitations. As a strategy, rehabilitation works to
maximize the potential for independent living. Rehabilitation philosophy emphasizes a multidisciplinary
approach to guide people with disabilities to their pre-injury potentials of physical, mental, social,
educational, vocational, and recreational status.

Competent counselors put their awareness and understanding of the complexities of the
multicultural society in which they live into practice. If quality counseling services are to be provided to
ethnic minority persons with disabilities, rehabilitation counselors and other human service professionals
must examine the issues involved in interactions with culturally diverse individuals. They need an
understanding and sensitivity to people of all cultures and beliefs.

To be effective, rehabilitation counselors address the issues, needs, and beliefs of a culturally
diverse population and maintain respect and positive attitudes toward cultural and gender differences.
Counselors need to rehabilitate the “whole person” and dedicate their efforts to the end goal of increasing the
quality of life for all individuals, including survivors of cancer.

Case Study

Cancer of the testes constitutes only 1% of male cancers but accounts for more deaths in males
15-34 years of age than any other cancer (Huddart et al., 2005). This case addresses this type of cancer.

Steve McPherson is married, 22 years of age, and the father of one child. Although he was a high
school dropout, he attended adult education and successfully completed his G.E.D. (General [high school]
Equivalency Diploma). Steve is a partner in a small, but highly successful company involved with telephone
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and communication systems installation. By trade, he is an electrician and a member of the local
electricians’ trade union.

The Dictionary of Occupational Titles (U. S. Department of Labor, 1991) classifies Mr.
McPherson’s job as telephone electrician (telephone and telegraph) (D.O.T. # 822.281-018). Steve and his
business partner install, test, and repair telephone and communication systems. They update and expand old
equipment, install new computerized systems, and wire burglar alarm devices and related equipment. The
work involves the use of hand tools and testing devices, an ability to read schematics, and knowledge of
electrical and electronic principles. Lifting and carrying on the job involves a maximum of 50 pounds, with
repetitive lifting up to 25 pounds.

Mr. McPherson felt in good physical and emotional health when he noticed a non-tender lump on
his right scrotum. Two months later, he was diagnosed with embryonic cell carcinoma of testicular origin,
well-differentiated, stage ToNoM,. Steve underwent a right orchiectomy (testicle removal) and lymph node
dissection and received a complete course of chemotherapy. Three months postoperatively, he was assessed
as being disease-free with an excellent prognosis. Steve returned to work, continued to have an active family
life, and maintained sexual function.

Approximately one year later, a routine cancer follow-up visit (including a chest x-ray) revealed a
solitary metastatic right lower lobe pulmonary lesion. His oncologist initiated chemotherapy using a
combination of agents; the lesion disappeared. Again, the oncologist believed him disease-free or “in
remission.” After completion of chemotherapy, Steve returned to work and was fully independent.
Fortunately, his business partner had managed to cover necessary work activities during his absences by
employing other union members on a temporary basis.

One year later, Mr. McPherson was diagnosed with lung cancer. Within one month of open chest
surgery, Steve developed left-sided brain seizures. After a new diagnosis which identified metastatic
testicular disease of the brain, he underwent neurosurgery for removal of the brain tumor.

After undergoing the craniotomy procedure, Steve again developed left-sided weakness in the form
of significant loss of strength in his left arm and leg. He not only required crutches for ambulation, but
suffered from poor balance and was required to be in bed or in a chair most of the day.

Following radiation therapy, Steve received physical and occupational therapy. He maintained a
25% residual deficit in his left, nondominant upper extremity and could walk for short distances with a cane.
The symptoms gradually subsided and he was able to return to work part-time at a functional capacity of
sedentary work. His major responsibilities became administrative, including work site analysis, writing
bids, and service contracts negotiation. Mr. McPherson remained asymptomatic and was able to gradually
increase his work effort to full-time at the sedentary level of exertion.

Questions

1. Discuss the various forms of cancer treatment.
2. Identify psychosocial implications of cancer.

3. Discuss the staging process and the use of the “TNM” subscripts. Early in diagnosis, Steve’s cancer was
thought to be at stage T,N¢M,. From what you now know, was this accurate?

4. Why was radiation therapy not given to his lung nodules?
5. What were some precautions for him to take in returning to work?

6. Give a vocational profile including age, educational level, exertional and skill level of work activity, oc-
cupationally significant characteristics, and transferable skills (if any).

7. Was the return to modified work realistic? How were transferable skills used in this return to work?
What other vocational possibilities are there using transferable skills or additional training?
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Chapter 5

DIABETES MELLITUS AND
RENAL DISEASE

Richard D. Hornichter, M.D.
Fernando A. Tellez, M.D.
Martin G. Brodwin, Ph.D., C.R.C.

Introduction

Persons with diabetes mellitus (commonly called diabetes) account for nearly half of the cases of
renal disease. It is for this reason we have combined the material on diabetes and renal failure. Individuals
who do not have diabetes but have renal disease are also included within the section on renal disease. The
first part of the chapter discusses diabetes. The second part of the chapter includes renal disease and renal
failure.

Diabetes Mellitus

Diabetes mellitus (diabetes), popularly referred to as “sugar diabetes,” is a health concern of
worldwide proportion. It is estimated that 21 million children and adults in the United States have diabetes
and a significant number of people have undiagnosed diabetes, making the disease one of the most common
in the world. By the year 2025, it is estimated that 300 million people worldwide will be diagnosed with
diabetes (King, Aubert, & Herman, 1998). Diabetes is recognized as the 6 leading cause of death in the
United States.

A chronic disorder, diabetes is characterized by abnormal elevations in blood glucose (blood sugar)
resulting from defects in insulin secretion, insulin action, or both (American Diabetes Association, 2006a).
Along with abnormal blood glucose, diabetes is associated with a set of physical abnormalities collectively
referred to as diabetes complications. It is these complications that are responsible for the mortality and
morbidity associated with diabetes.

B

Risk Factors

The four major risk factors for diabetes development are genetics, age, obesity, and race. A positive
family history of the disease increases the potential risk of developing diabetes (American Diabetes
Association, 2006a). Aging also increases one’s risk of developing diabetes, as glucose tolerance, the ability
of the body to metabolize sugar, deteriorates with the aging process. Obesity induces insulin resistance;
overweight individuals are more likely to develop diabetes. Several other uncontrollable factors contribute
to the risk of disease development. Diabetes is more common among Hispanics than any other racial group,
while its prevalence ranks second among African Americans; Caucasians have the least risk.

Diagnosis
In the current American Diabetes Association criteria for diagnosis of diabetes, blood glucose
values are a vital determining factor (American Diabetes Association, 2006b).A fasting blood glucose
greater than 126 mg/dl (milligrams per deciliter) is considered abnormal. When blood glucose is greater than
200mg/dl and is concurrent with symptoms of diabetes, such as polyuria (increased urination), polydipsia
(increased thirst), and unexplained weight loss, a physician may diagnose an individual with diabetes.
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Type I And Type II Diabetes

There are two major forms of diabetes. Type I (Insulin-Dependent Diabetes Mellitus) diabetes
results from autoimmune destruction of the insulin-producing cells of the pancreas (a-cells). This type is
characterized by absolute insulin insufficiency. This was formerly referred to as juvenile-onset diabetes,
brittle diabetes, or ketosis-prone diabetes. Type I diabetes accounts for 5-10% of the cases of diabetes and
most patients manifest severe symptoms resulting from little or no insulin secretion. Even though primarily a
disease with onset in childhood or adolescence, it can occur at any age.

Type II (Non-Insulin-Dependent Diabetes Mellitus) diabetes is the most common form of the
disease (90-95% of the cases of diabetes) and is associated with defects in insulin secretion and/or insulin
resistance at the tissue level. Type II diabetes, formerly referred to as maturity-onset diabetes or non-ketosis
prone diabetes, is found especially in overweight individuals as obesity itself causes some degree of insulin
resistance. Type Il diabetes can remain undiagnosed over many years because insulin resistance and
elevated blood sugar occurs gradually. Over time, Type II patients may require oral agents to lower their
elevated blood sugar and ultimately insulin supplementation therapy.

Gestational diabetes (GDM) occurs when glucose intolerance occurs during pregnancy. The term is
used regardless of whether insulin or only dietary modification is used for treatment (American Diabetes
Association, 2006a). GDM complicates about 4% of all pregnancies in the United States.

Complications

Both types of diabetes develop similar complications, as discussed below.

Peripheral Neuropathy

Patients with diabetes frequently exhibit abnormal nerve function, especially in the lower
extremities. Common symptoms of this complication are painful sensations in the feet, known as
parasthesias, such as feelings of burning or tingling. These symptoms typically worsen at night resulting in
temporary numbness (loss of normal sensation). The individual may experience difficulty with muscular
function at various locations within the body. Because of decreased feeling in the lower extremities, these
areas of the body are more susceptible to trauma. Such trauma may lead to foot ulcers, infection, and
ultimately lower extremity amputation. The cause of diabetic neuropathy is unknown; theories include
decreased blood supply and abnormal chemical metabolism of the involved nerves (Adler, Boyko, Ahroni,
& Smith, 1999; Marrero & Guare, 2005).

Peripheral Vascular Insufficiency (PVI)

PVl involves narrowing and/or occlusions of arteries, especially in the lower extremities of patients
with diabetes. When larger blood vessels are involved, the disorder is referred to as macro-vascular disease,
while occlusion of the smaller blood vessels at the tissue level is called micro-vascular disease. In PVI, the
patient experiences a significant decrease in blood flow, precluding the delivery of nutrients and oxygen
beyond the areas of occlusion. Peripheral vascular insufficiency is a major contributing factor in
development of foot ulcers, infection, gangrene, and subsequent amputation in patients with diabetes
(Unger, 2007).

Combined Peripheral Vascular Insufficiency and Peripheral Neuropathy

In combined peripheral vascular insufficiency and peripheral neuropathy, the lower extremities of
the individual with diabetes become affected by both conditions. This potentially lethal coexistence causes
the involved lower extremity to be particularly vulnerable to further problems (Izumi, Satterfield, Lee, &
Harkless, 2006). The loss of protective sensations in a limb leads to trauma, resulting in foot ulcers and
subsequent infection, as described previously. Peripheral vascular insufficiency slows healing of such
lesions and makes therapy a difficult process. The end result is frequently amputation. In the United States,
diabetes is the leading cause of lower extremity amputation. To help prevent such complications, major
emphasis is currently being placed on patient education.
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Diabetic Retinopathy

Diabetic retinopathy is the leading cause of new cases of blindness in adults annually (American
Diabetes Association, 2006a). In diabetic retinopathy, the small arteries in the retina of the eye develop
lesions known as micro-aneurysms which become weak and are subject to bleeding. These lesions often lead
to hemorrhaging, which can severely interfere with vision. Some methods have been developed to limit the
retinal damage and save vision.

Diabetic Nephropathy/Renal Failure

Diabetic nephropathy is a progressive kidney disease, usually occurring about 15 years after the
onset of diabetes, and is the primary cause of kidney dialysis. It is caused by diabetes-induced abnormalities
within the capillaries in the kidney glomeruli, which filters urine from the blood vessels into the collecting
ducts of the kidneys. This abnormality interferes with normal kidney function and causes abnormal loss of
protein in the urine (nephritic syndrome) and buildup of metabolic waste products in the blood. Diabetic
nephropathy is usually progressive and may result in ultimate end-stage renal disease and renal failure.
About 44% of new cases of renal disease are linked to diabetes (American Diabetes Association, 2006a).
Dialysis and renal transplantation are therapy options; renal disease is described in greater detail later in this
chapter.

Arteriosclerosis

Arteriosclerosis, also known as atherosclerosis, or “hardening of the arteries,” is not a specific
complication of diabetes, but is often seen at an early age in patients with diabetes. This condition may
develop throughout the vascular system while, in some cases, it may manifest only in specific areas, such as
the lower extremities or heart.

Cardiovascular Disease

In addition to arteriosclerosis, the heart is subject to many complications in patients with diabetes.
Although not a specific complication of diabetes, the high association between diabetes and development of
cardiovascular disease is evident. The risk of cerebral vascular accidents (stroke) also is much greater.
Cardiovascular events, such as myocardial infarction (heart attack) and strokes are recognized as the leading
cause of death among patients with diabetes (McEwen et al., 2006). An estimated 73% of adults with
diabetes have high blood pressure, hypotension, or hypertension. Diabetes is associated with abnormal
elevations in blood lipids (fats), such as cholesterol and triglycerides. Physicians of patients with diabetes
stress management of blood glucose, blood pressure, weight, and avoidance of smoking.

When complications develop in a person with diabetes, the rehabilitation counselor can provide
services to help prevent such complications from interfering with a patient’s daily life. If a person with
diabetes is able to manage blood glucose and is free of complications, it is unlikely that contact with a
rehabilitation counselor will occur. Individuals who have difficulty controlling diabetes, or who have
complications such as lower extremity amputation, visual loss, kidney failure, or severe peripheral
neuropathy may seek the guidance of a rehabilitation counselor (Marrero & Guare, 2005). The counselor
may help the patient learn to manage blood glucose levels, provide support, and aid patients with social and
vocational adjustment issues.

Lower Extremity Amputation

Lower extremity amputation is, unfortunately, a frequent occurrence. Risk of amputation is twice as
likely in individuals with diabetes as in persons without diabetes (American Diabetes Association, 2006a;
Izumi et al., 2006). The frequent co-existence of peripheral neuropathy and peripheral vascular insufficiency
increase vulnerability to trauma as numbness makes it difficult to feel pain. If the skin is broken during a
trauma and not treated, severe infection may follow. Peripheral vascular insufficiency makes therapy of foot
infections slow and difficult. Local spread of infection, which often occurs in soft tissue, is known as
cellulites (inflammation of the cells of the skin). Osteomyelitis, infection in the underlying bone, may occur.
Spread of infection via the blood, known as septicemia, can be life threatening. In such a scenario,
amputation may be the only viable therapy as early medical intervention is necessary to prevent further
complications, such as gangrene in an area without blood supply. Before serious infection develops, medical
treatment is essential (Adler et al., 1999).
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Vision Loss

A plethora of new cases of blindness in adults is recognized annually in this country (American
Diabetes Association, 2006a). Diabetes is a major contributing factor to these cases. Diabetic retinopathy
involves bleeding from micro-aneurysms at weakened bulges in the retinal arteries. These hemorrhages
interfere with vision. Prompt laser therapy prevents extensive retinal damage. To decrease the frequency of
vision loss, especially in the case of diabetic retinopathy, a patient needs careful management of blood
glucose. Such management has been clinically shown to limit these complications.

Blood Glucose Control and Development of Complications of Diabetes

Prior to the discovery of insulin in 1922, patients with insulin-dependent diabetes had limited life
spans. With the advent of insulin therapy, patients with diabetes enjoyed longer lives but now had to address
the complications associated with diabetes. Recent medical literature has established the concept that blood
sugar control and complication development are inter-related. Landmark clinical studies, such as the
Diabetes Control and Complications Trial conclusively demonstrated this relationship in insulin dependent
patients (Lasker, 1993). Results from these studies were later extrapolated to include non-insulin dependent
patients and the United Kingdom Prospective Diabetes Trial confirmed that a relationship existed between
blood glucose control and development of complications in Type II patients as well (American Diabetes
Association, 1998). This study also showed that improved blood glucose control was associated with
significant reduction in the risk of complication development. Education is clearly the most worthwhile
method with which to treat, manager, and prevent or delay complications (American Diabetes Association,
2006c¢).

Therapy of Diabetes

Modern therapy offers various management strategies designed to control blood glucose levels and
thus minimize development of long-term complications. Simple in theory but difficult in practice, diabetes
requires four important variables to be carefully balanced. These variables are diet, exercise, medication,
and careful management of blood sugar levels through blood sugar testing. The patient with diabetes is
committed to continuous involvement in daily management of his or her condition. Patient education and
knowledge is important because, aside from contact with a physician or other health care practitioner, health
care of diabetes is primarily self-care (Falvo, 2009; Marrero & Guare, 2005).

Diet

The first important variable is diet. Adherence to a healthy food plan is mandatory for all patients
with diabetes and is a cornerstone of therapy. Yet, diet is also the single most difficult aspect of therapy to
teach and learn. Dietary regulation may be all that is required for some Type Il patients to control their
diabetes, especially those who are significantly overweight. Each patient with diabetes should have a
specific dietary program prescribed by a knowledgeable professional. The total number of calories and the
proportions of carbohydrate, protein, and fat that make up those calories, along with their intake and
distribution throughout the day, are all crucial factors.

Exercise

Exercise can help lower blood glucose levels and may be of benefit in maintaining peripheral
arterial circulation. However, variability of physical exercise when it is not maintained on a daily basis, may
contribute to development of labile blood glucose and hypoglycemic episodes, especially in a patient using
insulin. Patients with Type Il diabetes, who tend to be older, may be limited in their exercise tolerance due to
cardiovascular disease, peripheral vascular problems, or other medical conditions. All patients with
diabetes, despite age or physical shape, should be encouraged to engage in regular physical activity, as
tolerated.

Insulin

Insulin, a necessary component of diabetes treatment, necessitates injection for administration.
Insulin is required therapy for Type I individuals, and is needed for some Type II patients. Insulin, now
manufactured by recombinant DNA technology, is identical to human insulin in chemical structure and has
completely replaced animal source insulin. In recent years, biochemists have been able to alter the structure
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of the basic insulin molecule by changing and substituting amino acids, producing insulin analogs with
differing properties, onset, and duration of action. Currently, the majority of insulin-dependent patients
require mixtures of different insulin types. Most patients use rapid acting insulin in conjunction with an
intermediate or longer acting insulin, administered in multiple daily injections. Continuous subcutaneous
insulin infusion is available for use via the insulin pump. This device continuously administers a variable
basal insulin dose, which can be programmed to change during a 24-hour period, along with a patient
determined pre-meal bolus via a small indwelling needle (American Diabetes Association, 2006c).
Scientists are currently developing a “closed loop” insulin pump, consisting of a continuous glucose monitor
that can vary the insulin infusion rate to maintain normal blood glucose, but such advanced technology is not
yet available (Skyler, 2006).

Oral Hypoglycemic Agents

There are several different classes of oral medications, with varying modes of action, available for
therapy of Type II patients who are unable to maintain adequate blood glucose control using diet and
exercise therapy alone. The major mechanism of action of such drugs is stimulation of the pancreas to
release stored insulin. These do not, however, cause the pancreas to produce more insulin. These drugs are
not indicated for Type I diabetes since this form is characterized by absolute insulin insufficiency.

Patients with diabetes using the insulin therapies discussed previously are at risk of “insulin
reactions,” hypoglycemia (low blood sugar). Such reactions may occur when the individual misses a meal,
increases physical exercise, or inadvertently takes too much insulin. Insulin-dependent patients are educated
to recognize and treat the symptoms of this common situation. If appropriately recognized, treatment is
relatively easy, and includes immediate ingestion of carbohydrate (sugar) in a readily available form, such as
eating a piece of candy or fruit. This ingestion will usually raise the blood sugar level and relieve a
hypoglycemic situation in a few minutes. Some oral hypoglycemic agents may cause low blood glucose
under certain conditions.

Blood Sugar Testing

The introduction of small, inexpensive, and accurate blood glucose sensors for home use has made
the self-monitoring of blood glucose easily accessible. It is necessary for patients with diabetes to perform
self-monitoring of blood glucose daily to gauge and maintain their levels of blood sugar. The procedure is
simple and fast; a drop of blood, obtained from a finger or forearm via a small lancing device, is placed on a
test strip, which is read by the blood glucose monitor in a few seconds. The result is displayed visually. Type
II patients with diabetes should perform self-monitoring 1-4 times daily, while Type I patients should
monitor blood glucose 4-6 times daily for ideal control.

Functional Limitations

If an individual maintains good blood glucose control and lacks complications, there will be few
work restrictions. Persons taking insulin or oral hypoglycemic agents should try to avoid working irregular
hours or rotating work shifts. It is desirable to have a work schedule that remains consistent for optimum
control of blood glucose. Fluctuations in exercise cause variations in blood glucose levels. An occupation
that requires consistent amounts of physical activity throughout the workday is preferred to one in which the
physical demands vary greatly. Of course, jobs often require a variety of work duties with differing physical
demands. A knowledgeable person with good fundamental diabetes control can adjust medication and diet
to compensate for varying physical activity (Brodwin, Parker, & De La Garza, 2003).

People taking insulin need a readily available source of sugar to combat potential insulin reactions.
All individuals who are insulin-dependent should carry candy or another source of sugar to alleviate insulin
reactions immediately when they occur. Persons who are in good metabolic control manage occasional
minor hypoglycemic episodes so that they go unnoticed by others at the workplace.

An individual with diminished vision may require job accommodation. The degree of visual loss
and prognosis for further loss are crucial factors. The greater the amount of visual loss, the more the
counselor needs to evaluate occupations requiring less reliance on vision for primary work functions.
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Secondary job duties may be modified or eliminated through provision of reasonable accommodation
(Brodwin et al., 2003).

Lower extremity complications require job modification involving less ambulating, lifting,
carrying, and standing. The degree of lower extremity involvement determines the amount of work
restrictions required. If a lower extremity amputation has occurred, sedentary work is realistic. The level of
amputation and the individual’s adaptation are considered before restricting him or her to sedentary work.
Fortunately, above-the-knee amputations are rarely necessary for persons with diabetes (Unger, 2007).

Mild to moderate neuropathy of the lower extremities does not preclude heavier types of work,
whereas moderately severe to severe neuropathy may preclude all but sedentary work activity (Falvo, 2009;
Marrero & Guare, 2005). The worker, treating physician, and counselor can offer advice on the
appropriateness of certain physical activities at the workplace and at home. Additional limitations of
function may occur when there are skin problems at an amputation site. Minor skin problems can quickly
develop into ulcerations, which impede proper fit of a prosthesis, limit ambulation, and require medical
consultation.

Complications involving the circulatory system significantly limit physical activity. The counselor
can be guided by the restriction of physical activity noted by the treating physician. Persons with renal
failure usually have multiple complications. Depending on the multiplicity of complications and degree of
renal failure, work activity may be restricted to part-time, at best. The counselor needs to evaluate the
possibility of working at home for certain people.

Emotional factors play a role in control of diabetes from a physiological and psychological
perspective; emotional instability complicates treatment. A stressful event may result in a temporary rise in
blood glucose levels. If an occupation is stressful and affects good blood glucose control, intervention by a
rehabilitation counselor is appropriate. When providing rehabilitation services, the counselor needs to
assess the stressful components of work. Some people handle emotional stress well and almost “thrive on
stress.” For some, occupational stress is not a significant factor.

The longer diabetes has been present, the greater the potential complications. Yet, complications are
at least partially dependent on the degree of control of blood glucose a person has maintained over the long
term, how quickly a physician is consulted for treatment, and adherence to medical recommendations.
Although some people remain relatively free of complications, rehabilitation professionals see those
persons who have complications interfering with work functions.

Rehabilitation Potential

People with diabetes under good control and with no complications will not be referred for
vocational rehabilitation. If diabetes is a secondary condition, the counselor needs to consider it when
developing a rehabilitation plan. Attitude is crucial in this and other disabilities (Brodwin & Orange, 2008).
The person with diabetes who has a positive attitude and outlook has much greater potential for successful
rehabilitation.

For individuals with diabetes using insulin, proper therapy, and adaptation to medical
recommendations increases the chances of successful rehabilitation planning. Poor control and failure to
adhere to medical advice impedes chances for a successful outcome.

Visual loss impacts the ability to perform many job functions. This is dependent on the amount and
type of visual acuity required to conduct various job duties. It may be possible to redefine work
responsibilities through the provision of reasonable accommodation. Visual loss affects rehabilitation
potential to a variable extent (Brodwin et al., 2003).

Many persons of working age with lower extremity amputation are good candidates for fitting and
use of prostheses. The purposes of a prosthesis are to restore mobility and increase independence. Most
amputations due to complications of diabetes are below the knee. For amputations that are above the knee,
ambulation is more difficult and consumes additional energy. If the prosthesis fits well and is used properly
and regularly, rehabilitation potential remains positive. In most cases, a person with a bilateral lower
extremity amputation requires a wheelchair for mobility. On occasion, a person can learn to use two lower
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extremity prostheses for ambulation, depending on age and general medical health (American Diabetes
Association, 1998; Marrero & Guare, 2005).

Rehabilitation potential must be evaluated on an individualized basis. Factors to consider when
assessing potential for rehabilitation services include physical limitations, control of daily blood sugar
levels, motivation, attitude, psychosocial functioning, and coping strategies. Ninety-seven percent of 300
physicians surveyed by the Integrated Benefits Institute stated that “return-to-work is good medicine.” The
American College of Occupational and Environmental Medicine Guidelines (2006) noted that safe, early
return-to-work programs are in patients’ best interests and promote recovery. Prolonged absence from work
makes adjustment back to the job more challenging and decreases the probability of the individual returning
to work. There are four basic return-to-work options for individuals with diabetes:

Full time with no restrictions
Full time with restrictions
Part-time with no restrictions
Part-time with restrictions

el

Counselors knowledgeable in medical aspects of diabetes, ways to provide reasonable
accommodation in business and industry, and a caring attitude can do much to assist clients with diabetes
maximize their work potential and independent functioning.

Renal Disease

Persons with diabetes mellitus account for nearly half of renal disease cases. In the following
section, the reader will find information on renal disease and its connection to diabetes. Individuals who do
not have diabetes but have renal disease also are included within this section.

Most adults go about their daily activities unaware of the various body systems continuously
functioning to keep their bodies in a healthy state. The urological system is one such system. When in good
health, the average person maintains only the cognizance to relieve the pressure resulting from urinary
bladder distension through urination. Because of the general lack of public knowledge about body systems,
internal malfunctions often require professional intervention. Despite advances in health care, some people
are affected by disorders that permanently disrupt kidney function. This condition, known as end-stage renal
(kidney) disease, is incompatible with normal life functioning, causing serious health problems and
potentially resulting in early death.

Kidney Functioning

The role of the kidneys exemplifies the interdependence of various body systems. The urine
excretory function of the kidneys plays a major role in maintaining the chemical balance within the body,
and comprises one of the most effective filtering systems known to humankind (Andreoli, Carpenter,
Goldman, & Ausiello, 2008). The two kidneys in the body function separately; to sustain life, only one
healthy kidney is needed.

Physiology

When filtering the blood, the kidneys have a remarkable ability to retain blood cells and certain
proteins while passing on unwanted waste products. As the filtrate continues by way of the tubules within
the kidneys, the process of re-absorption takes place. In this process, the tubules take back certain substances
that have been filtered out and return them to the bloodstream, while allowing other products to be
eliminated through the urine. This latter process is called the excretory function of the kidneys. This
maintains the chemical composition and balance of the blood. Excreted substances form the urine which
travels through the tubules into larger collecting tubes, finally being excreted through the right and left
ureters. The ureter from each kidney conducts the urine from the kidneys downward to the urinary bladder to
be eliminated from the body (Tanagho & McAninch, 2008). The processes of absorption and excretion give
the kidneys the capacity to dilute or concentrate the urine in accordance with bodily needs (Brenner &
Rector, 2008).

75



Diabetes Mellitus and Renal Disease

Malfunctioning of the Kidneys

When the kidneys begin to fail, they lose their ability to perform the functions of absorption and
excretion; this disruption leads to a chemical imbalance with abnormal clinical consequences. In some
diseases, for example, the kidneys retain sodium. When this happens, the body retains water, causing
generalized edema. The person gains weight and appears to be bloated. As the severity of edema increases,
the volume of fluid within the body increases. As a consequence, there is a rise in blood pressure; this places
a strain on the heart as it must pump harder to circulate the blood.

During renal failure, unwanted by-products are retained within the body. Urea and creatinine, for
example, are byproducts of cellular metabolism. When these chemicals build up in the body, they cause a
toxic condition known as uremia, which can be life threatening. Failing kidneys not only retain but also
excrete abnormal amounts of certain proteins, such as albumin and globulin, which are essential in
maintaining the delicate fluid balance of the body.

Other Essential Kidney Functions

Additionally, the kidneys produce hormones. Hormones are chemicals produced in an organ and
released into the bloodstream, affecting the cells of other organs and altering their functioning processes.
Erythropoietin, a hormone produced by the kidneys, stimulates the production of red blood cells in the bone
marrow. In failing kidneys, the decreased production of this hormone results in anemia (a deficiency of red
blood cells).

Activated Vitamin D, produced within the kidneys, affects the absorption of calcium required for
normal bone formation. Renin is also synthesized by the kidneys and plays an important role in the
regulation of blood pressure. It activates the hormone, angiotensin, which triggers the release of aldosterone
from the adrenal glands. Aldosterone causes the kidneys to retain sodium, expanding blood volume and
increasing blood pressure (Tanagho & McAninch, 2008; Zipfel, 2006).

Renal Failure

The term “renal failure” refers to the malfunctioning of both kidneys to such an extent that renal
function is below the level required to sustain life. The evaluation of renal failure takes into account many
factors, including the individual’s subjective complaints and objective laboratory findings. The functional
progress of acute or chronic renal failure is most often monitored by repeated laboratory measurement of
urea and creatinine blood levels over time.

Loss of Kidney Function

Common causes of permanent loss of kidney functioning include (El Nahas, Harris, & Anderson,
2000; Tanagho & McAninch, 2008):

® Diabetes mellitus with nephropathy
® Hypertension
® Congenital defects

® Trauma due to accidents; in these cases, the individual usually does well since one kidney usually is
functional

® Autoimmune reactions that damage the glomerulus

® Infection due to various types of bacteria that ascend from the bladder and infect the kidneys
(pyelonephritis)

® Restricted circulation in the glomerular tuft, such as in arteriosclerosis (hardening of the arteries),
thrombosis (blood clot), and hypertension (high blood pressure)

Acute and Chronic Kidney Failure

Kidney failure can be either acute or chronic. Acute kidney failure is characterized by a rapid
decline in normal kidney function due to trauma, bleeding, shock, burns, and other causes. Irrespective of
the cause, symptoms are related to the severity of failure and the extent of involvement of other body
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systems (Thomas, 2004). Though many symptoms of acute kidney failure are treated successfully, some
cases can result in chronic renal failure.

Chronic renal failure begins as a slow, progressive decline in kidney function that results in the
build-up of metabolic waste products within the body. At the outset, chronic renal failure prevents the
kidneys from adequately regulating the body’s water content. As the condition evolves, laboratory tests
indicate abnormal findings despite the fact that the person may present with only mild complaints. As the
disease progresses, the individual begins to have back pain, experience frequency of and burning with
urination, notices the presence of blood in the urine, and experiences nocturia (frequent urination at night).
As toxic substances continue to build up within the body, the person becomes less alert and loses the ability
to concentrate. Nausea and vomiting occur which, if left untreated, can lead to malnutrition, coma, and death
(Rennke, 2007; Thomas, 2004). End-stage renal failure progresses gradually. It is categorized into three
stages:

® Renal Impairment — Early-stage renal disease involving a 40%-70% loss of function
® Renal Insufficiency — Second stage renal disease involves a 75%-85% loss of function
® Renal Failure — End-stage renal disease where less than 15% of function remains

Human kidneys, like many other organs of the body, have a reserve capacity meaning that they are
able to perform their normal work load with as little as 10% remaining function. Beyond this point, life is not
sustainable. In cases where less than 10% of function remains, one must seek alternative or substitute kidney
functioning. Two alternatives are dialysis and kidney transplantation (Rennke, 2007).

Dialysis

Dialysis makes use of the physical properties of a semi-permeable membrane. When two solutions,
one more concentrated with small particles or molecules than the other, are separated in a container by a
semi-permeable membrane, the concentrated substances move across the membrane until the two solutions
become equal in concentration. Microscopic holes in the semi-permeable membrane allow for the diffusion
of waste products but prevent the passage of proteins or cells, such as red and white blood cells, which would
otherwise be lost (Nissenson & Fine, 2005). Dialysis removes excess fluids and impurities from the body
and serves as a substitute for functioning kidneys. Two principal forms of dialysis are (a) hemodialysis and
(b) peritoneal dialysis.

Hemodialysis

This is a circular process wherein the person’s arterial blood is transported outside the body to a
dialysis machine where it is cleansed of waste products and returned to the circulatory system. In contrast to
the transitory use of hemodialysis during acute kidney failure, where the condition is temporary,
hemodialysis for chronic renal failure is a lifetime requirement. As a consequence of repeated and life-long
needle puncture of the involved blood vessels, thick scar tissue eventually develops which makes the
procedure difficult and painful. To avoid this complication, a surgical procedure known as an arteriovenous
fistula is performed. Usually done in the forearm, it produces a large vein that can be entered safely and
easily with large needles for the three times a week procedure (Nissenson & Fine, 2005; Thomas, 2004).

While dialysis is a life-saving procedure, it is not as efficient as normal kidney functioning. The
patient with end-stage renal disease undergoes dialysis for three to five hours a day three days per week. In
contrast to human kidneys that function 24 hours a day, dialysis results in the gradual build-up of waste
products from one treatment to the next. Depending on the extent of this accumulation, the person may
experience fatigue, loss of appetite, and have lapses in concentration.

Peritoneal Dialysis

Peritoneum is the lining of the abdominal cavity. This tissue has the properties of a semi-permeable
membrane, allowing the process of diffusion to take place within the abdominal cavity. A small incision is
made through the anterior abdominal muscle wall; through this opening, a tube (catheter) is inserted into the
abdominal space. Sterile dialysate (solution used to clear waste products) is introduced and allowed to
remain in the cavity between four and six hours, or overnight. During this time, through the process of
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diffusion, impurities pass through the peritoneum into the dialysate. The tube is then lowered and gravity
induces a flow of the dialysate and its collected impurities out of the body (Hricik, Sedor, & Miller, 2003).

Kidney Transplantation

When possible, kidney transplantation is the best alternative for end-stage renal disease. One major
complication of this procedure, however, is the negative reaction of the immune system to a foreign organ.
In this scenario, a new donor kidney is not recognized as the body’s own, but rather is rejected as an invader
threatening the body.

To overcome this reaction to kidney transplantation, the recipient must undergo a medication
regimen to suppress the immune system. Today, a national computerized kidney-harvesting program serves
to locate donor kidneys and eligible recipients. Donor kidneys are ideally obtained from living relatives to
avoid the recipient’s immune system rejection of a new kidney. Potential donors are carefully evaluated for
compatibility and freedom from disease (El Nahas et al., 2000; Nisseenson & Fine, 2005).

Cadaveric donor kidneys come from individuals who have recently died as a result of fatal brain
trauma. In these cases, the compatibility procedures undergone mirror those performed for transplants from
living donors. Surgical procedures for kidney transplantation are usually successful. In these procedures, a
donor kidney is implanted in the front groin area of the body and the recipient’s non-functioning kidneys are
left intact as long as they do not seriously impact the patient’s overall health.

In an effort to suppress the immune system and thus avoid donor kidney rejection, medications such
as corticosteroids and cyclosporine are prescribed (Danovitch, 2005). Careful laboratory monitoring is
essential as too low a concentration in the bloodstream exposes the kidney to rejection and high doses inhibit
the body’s capability to protect itself against infection. People who have had transplants remain on immune
suppressors throughout their lives (Morris & Knechtle, 2008). As there are a great deal more people needing
kidneys than those that become available, an individual may have to wait for several years before a donor
kidney is obtainable.

In comparison with dialysis, kidney transplantation has advantages that positively affect the
person’s medical and vocational rehabilitation potential. The person with a kidney transplant does not spend
three to five hours a day three times a week on a dialysis machine experiencing, in some cases, wide
fluctuations in body chemistry. Furthermore, the individual is not exposed to the hazards of bleeding,
clotting, and infection associated with constant use of needles and fluid exchanges.

Emotional Issues

Kidney failure causes severe emotional stress for both the individual undergoing treatment and his
or her family members. Uncertainty of the future is a major stressor in all chronic conditions, including
end-stage renal failure. Even after a successful kidney transplant uncertainty remains as the new kidney may
be rejected at any time. People on dialysis experience a drastic shift in lifestyle, as the tri-weekly dialysis
procedures take precedence over all other life activities. With effective treatment, however, improvements
in quality of life occur. If a person receives a transplant, overall health and outlook on life improves
substantially as one regains control over life. Some transplant recipients who are not employed return to
work and function effectively. A return to work is more feasible for those who have undergone successful
kidney transplantation than when receiving dialysis. Sedentary and light work activities are recommended
for both transplant and dialysis patients to facilitate a return to the vocational environment. Emotional
counseling and support groups further aid in the process of coping with the psychosocial aspects of this
condition.

Complicating Factors Affecting Employment

Anemia

All blood circulating in the body eventually passes through the kidneys to be purified of waste
products. When the volume of oxygen in the blood reaches a minimal level, the kidneys sense a need for
more red blood cells and produce a hormone called erythropoietin. This hormone stimulates bone marrow to
produce red blood cells in greater numbers. When kidneys severely malfunction, such as in end-stage renal
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disease, they do not produce erythropoietin, resulting in the development of anemia. The body responds to
the paucity of red blood cells by increasing the breathing and heart rates to circulate fewer cells more rapidly
and serve the same function. To help prevent anemia from occurring, human erythropoietin is prescribed,
which is available by means of recombinant DNA.

Infection

For people on hemodialysis, the frequent introduction of needles into blood vessels and the repeated
need to control blood leaks lowers resistance to infection. To avoid complications, individuals and
paramedical team members must adhere to appropriate aseptic techniques (Teichman, 2001). As many
individuals have lowered resistance, medical consultation is necessary at the first sign of fever or
inflammation.

Rigid Treatment Requirements

When undergoing hemodialysis, most people require three to five hours of treatment each day three
days a week. As a result, individuals on peritoneal dialysis must plan their home and work activities around
treatment times, giving dialysis precedence over work and other life activities. Adherence to such rigid
treatment requirements is essential for successful treatment (Danovitch, 2005). Many dialysis centers
operate 24 hours a day, allowing recipients of dialysis to work regular daytime hours.

Rehabilitation Potential

Many persons who have left their jobs because of declining kidney function may be able to
successfully return to work once they are on a consistent treatment regimen, such as a dialysis program, or
after receiving a kidney transplant. For those beginning dialysis, adjustment time is required to arrange
activities around dialysis. Dialysis and kidney transplant recipients should avoid jobs involving physically
strenuous work activities. Maintenance of optimal health is essential for persons on dialysis since they are
predisposed to anemia, have lowered resistance to infection, and experience fatigue. To help maintain a
life-long program of well being, including a well-balanced diet and an appropriate exercise program,
hospitals employ a team of professionals consisting of the treating physician, dietician, medical social
worker, clinical psychologist, and vocational rehabilitation counselor to encourage, counsel, and assist the
person (Nissenson & Fine, 2005). Ideally, the vocational rehabilitation counselor coordinates the services of
all participants on the client’s behalf in such a way as to bring about a successful return to independence,
daily activities, and employment.

Despite passage of the Americans with Disabilities Act (ADA) (1990), job placement remains
challenging for those who have had kidney transplantation or are currently undergoing dialysis. Employers
have the perception that their overall medical insurance costs will increase and the individual may have too
many days off work due to illness. The vocational rehabilitation counselor can help the person overcome
obstacles like these by being persistent in following up with employers and medical insurance companies to
assure the medical and employment stability of the client and, if needed, to explain the client’s rights under
the ADA.

Case Study

Ms. Consuelo Mendoza is 44 years old and immigrated to the United States from Puerto Rico.
Currently, she lives with her sister and the sister’s 13 year-old son. While in her native country, she worked
as a flight attendant, received a college education, and subsequently became employed as a language arts
middle school teacher. Since arriving in this country, Ms. Mendoza has worked as a secretary, home health
aide, and salesperson in a women’s dress shop. On a part-time basis for many years, Consuelo taught ESL
(English as a second language, [English Language Learners]) classes and tutored Spanish-speaking
individuals wanting to learn or become proficient in English.

Since adolescence, Consuelo has had Type II diabetes mellitus. At age 40, she was diagnosed with
kidney disease. As a result, she is restricted to a maximum of light work, although her treating physician
would prefer that she work in a sedentary capacity. In end-stage renal failure for the past year, she has been
put on a list to receive a kidney transplant. Ms. Mendoza requires dialysis three times a week for
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approximately four hours each time, which she receives in the evenings and on weekends. For the year she
has been on dialysis, she has worked only part-time as an ESL teacher and tutor.

Recently, Consuelo has sought vocational rehabilitation services because her part-time work does
not provide her with sufficient income. There have been some months when she earns enough income to
meet all her expenses and other times when she does not.

Questions

1. Identify factors significant in assessing rehabilitation potential of this client.

2. Discuss Type I and II diabetes and complications that can occur. Relate this to this case. What probably
caused this client to have renal failure?

3. Describe the two types of dialysis and kidney transplantation. Identify advantages of a transplant over
dialysis.

4. Considering that Ms. Mendoza is on dialysis and may be receiving a kidney transplant within the year,
what kinds of rehabilitation services will you provide at the present time and in the future? Are there any
considerations needed for Consuelo’s diabetes?

5. What issues related to dialysis and kidney transplant need to be considered in vocational planning?

Describe issues of reasonable accommodation for clients on dialysis.

7. Because of strong religious beliefs and her own fears concerning surgery, Ms. Mendoza is conflicted
about receiving a transplant. As her rehabilitation counselor, how would you handle these mixed feel-
ings she has shared with you?

&
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Chapter 6

CARDIOVASCULAR DISEASE

Harvey L. Alpern, M.D.
John Johnson, M.D.
James Getzen, M.D.

Introduction

The purpose of this chapter is to assist rehabilitation counselors in comprehending medical
evaluations that identify impairments of the cardiovascular system, and how such impairments relate to an
individual’s ability to function independently and become successful within the workforce. This chapter
describes the New York Heart Association’s classification system of heart disease, the different kinds of
heart disease, diagnosis and treatment, therapeutic and diagnostic procedures, disability rating, functional
limitations, and rehabilitation potential for individuals with cardiovascular impairment. The chapter
concludes with a case study of an individual who has several disabilities, including coronary artery disease.

A principle direction of this chapter is the discussion of the causes, symptomatology, pathology, and
evaluation of physical capabilities of persons with coronary disease. Increasingly, the direction of medical
studies and treatment is on determining the principle course of coronary artery disease in the employed
population. Modern research is directed toward preventing and decreasing progression of this disease, with
the goal of increasing longevity and improving quality of life and productivity. The rehabilitation
counselor’s challenge is to assist this growing population to remain vocationally competitive and
productive.

Heart disease is a leading cause of death in the United States. A heart attack, also known as a
myocardial infarction, occurs when the supply of oxygen to a portion of the heart muscle is curtailed to such
an extent that tissues die or sustain permanent damage. Generally, a heart attack is the result of a blood clot
or thrombus that suddenly blocks one of the coronary arteries supplying the heart. Approximately 1.5
million heart attacks occur each year; only about 50% of these individuals survive. One-third of the 1.5
million individuals who experience heart attacks are under 65 years of age (Braunwald, 2005). The
following seven major types of heart conditions are discussed within this chapter: (1) congenital heart
disease in adult life; (2) valvular heart disease; (3) mitral valve prolapse; (4) cardiomyopathy; (5)
hypertension and hypertensive heart disease; (6) coronary artery disease; and (7) congestive heart failure.

In the first five categories, heart strain or progressive heart muscle failure may eventually develop
into congestive heart failure. In all groups, employability is dependent on a timely diagnosis, the potential
for correcting or improving the disease process, anatomical abnormalities, and provision of rehabilitation
services. In coronary artery disease, which represents the largest category, there is progressive inability of
the heart muscle to function properly, primarily as a result of decreased blood flow to the heart muscle due to
occluded coronary arteries. After a given quantity of muscle mass has been damaged or destroyed, pump
failure or congestive heart failure, can result in the inability to pump sufficient blood to the rest of the body.

Functional and Therapeutic Classifications of Heart Disease

The following discussion refers to the functional capacity of the heart and is adapted from criteria of
the New York Heart Association (NYHA). Physicians and researchers accept this protocol as a standard for
classification of cardiac conditions. Both classifications are evaluated to derive a cardiac status
determination (Criteria Committee of the New York Heart Association, 1984).
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Functional Classification — NYHA

“Functional Classification” is an estimate of a person’s symptoms. It is described in four classes, |
through IV (see Figure 1). Class I represents a person with no symptoms, while Class IV is an individual who
develops discomfort with any physical activity and has symptoms even at rest. Classes Il and III describe
symptoms between these extremes.

Therapeutic Classification — NYHA

“Therapeutic Classification” reflects the amount of physical activity recommended by the treating
cardiologist considering all factors. There are five classes from Class A representing those individuals with
no physical activity restriction to those in Class E whose physical activity is almost totally restricted.

It must be noted that the NYHA classification is dependent on the subjective reporting of the patient.
Impairment ratings should preferably be done using objective guidelines, such as described in the section
Disability Rating of this chapter.

Figure 1
New York Heart Association Classifications of Patients with Heart Disease

Functional Classes

Class I Patients with heart disease who have no symptoms of any kind. Ordinary physical activity
does not cause fatigue, palpitation, dyspnea, or angina pain.

Class 11 Patients who are comfortable at rest but have symptoms with ordinary physical activity.

Class I1I Patients who are comfortable at rest but have symptoms with less than ordinary effort.

Class IV Patients who have symptoms at rest.

Therapeutic Classes
Class A Patients whose physical activity need not be restricted.

Class B Patients whose ordinary activity need not be restricted, but who should be advised against
severe activity.

Class C Patients whose ordinary activity should be restricted.
Class D Patients whose ordinary activity should be markedly restricted.
Class E Patients who should be at complete rest in bed or a chair.

Congenital Heart Disease in Adult Life

Congenital heart disease is a condition caused by various malformations of the heart, which develop
during gestation and become apparent in infancy or childhood. Many congenital heart problems require
surgical or manipulative procedures early in life to improve cardiovascular function. Not all untreated
individuals have residual problems; however, those who live into adulthood develop serious problems that
require intervention to improve or correct abnormalities. Early adult heart failure is a major problem
necessitating aggressive treatment and evaluation to determine functional limitations and work restrictions
(Skala, Freeland, & Carney, 2005). Rehabilitation counselors must obtain medical information describing
these limitations, based upon objective testing, before attempting to reemploy an individual with
cardiovascular limitations (Topol, Califf, Prystowski, & Thomas, 2007).
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Valvular Heart Disease

For adults under 65 years of age, valvular heart disease is usually a result of childhood rheumatic
fever. It is an inflammatory condition that may damage the heart valves. If the damage eventually affects the
performance of the heart, it is called rheumatic heart disease (Braunwald, 2005). In the United States,
rheumatic fever was once a devastating disease, common in the early part of the Twentieth Century.
Improved understanding of prevention and antibiotic treatment has reduced not only the incidence and
recurrence rate of rheumatic fever, but its severity and frequency as well. Rheumatic heart disease as a cause
of permanent disability has markedly diminished over the past 50 years (Moser & Riegel, 2008).

Rheumatic valvular disease, however, is still a major source of concern. One chief complication of
this disease process is that a person may become symptomatic between the middle teens and mid-30s,
depending on the severity of the original acute process. Acute rheumatic fever leads to acute
cardiomyopathy (abnormal changes in the heart muscle). The disease causes damage to the heart valves,
including the mitral valve, aortic valve, and tricuspid valve, in this order (see Figure 2). The mitral and aortic
valves may become stenotic (i.e., constricted or narrowed), insufficient (i.e., the valve leafs do not come
together, thus allowing leakage), or both. Although not subject to stenosis, the tricuspid valve can become
insufficient. The greater the number of valves affected, the sooner the person develops heart failure, and the
more severe the failure (McCarthy, & Young, 2007; Scodo, 1998).

Benefiting from emerging technology of prosthetic heart valve replacement, a growing number of
people with rheumatic valvular disease can hold jobs not requiring heavy work or exposure to trauma.
Individuals with valve replacement require medication to prevent abnormal blood clotting. A commonly
prescribed preparation for this condition is Coumadin (warfarin sodium). People on this and similar
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medications bruise easily and should not work in areas where physical trauma could occur (Moser & Riegel,
2008). Today, there are an increasing variety of valve prostheses available. Surgery, when combined with
proper medication and performed early in the disease process, can enable a person with valvular disease to
lead a normal life. Cardiac testing helps determine one’s work potential, both before and subsequent to

surgery.

Mitral Valve Prolapse

Mitral valve prolapse (mitral stenosis) is one of the most common valvular abnormalities. It
involves a narrowing of the heart valve, or an incompetent valve which does not close completely (Skala et
al., 2005). In recent years, there has been an increase in the diagnosis of mitral valve prolapse (MVP). The
exact cause of the condition is unknown. Possible causes include an undetected congenital defect, viral
infection, or most likely, myxomatous (degeneration of the heart valve). The most common symptoms
experienced are anxiety, fatigue, palpitations, and chest pain. Frequently, the discovery of an asymptomatic
extra heartbeat can alert a physician to a possible diagnosis of mitral valve prolapse. MVP may be
accompanied by a degeneration of the valve musculature known as myxomatous degeneration. In some
cases, this mucous degeneration affects the tricuspid valve. When both mitral and tricuspid valves are
diseased, the person develops cardiac insufficiency, which may progress to heart failure.

A test commonly known as an echocardiogram (ECG, EKG) confirms a diagnosis of MVP,
generally a benign condition. Progression to a severe condition is rare. However, when such progression
does occur, it may lead to severe mitral regurgitation associated with heart failure. If this is the case, surgery
is compulsory. If a Holter monitor (a device worn by a person during normal activity as an ECQG) reveals
significant arrhythmia and the person is symptomatic, beta-blocker medication is used for treatment (Moser
& Riegel, 2008; Scodo, 1998).

Cardiomyopathy

Medical Implications

This group of diseases, also known as myocardiopathy (cardiac muscle weakness), involves
inflammation and resulting weakness within the heart muscle. Cardiomyopathy is a disease of the heart
muscle making it weak and unable to function effectively. Myocardiopathies may be secondary to infectious
processes or chemical toxic exposure, as well as part of the disease process of diabetes mellitus and alcohol
abuse. Virus myocardiopathies are more frequently found in younger people. The virus causes inflammation
and weakness of the heart muscle and sometimes interferes with normal nerve conduction throughout the
heart. During the acute phase, individuals may require hospitalization and possible intensive care to become
medically stabilized. People with myocardiopathy may additionally require short-term medication, or in the
more serious case, a pacemaker for cardiac irregularities and life-long medication.

Some people experience arrhythmias in the form of extra heartbeats even after the acute phase, and
require medication for control. Additional symptoms include weakness, fatigue, fluid accumulation in the
extremities (sometimes in the lungs), difficulties in breathing, fainting, and nausea. Others need medication
to support the myocardium (the muscle layer of the heart). In most cases, after the acute stage has passed, the
person can continue in customary work requirements, with the exception of heavy lifting and arduous labor.
Surgical correction of associated valve abnormalities may be recommended (Rey, 2005; Topol et al, 2007).

Diabetes Mellitus

When it is not optimally controlled, diabetes may cause complications resulting in poor function of
one or more organs or systems of the body. Poorly controlled diabetes may cause cardiac muscle disease
resulting in progressive, congestive heart failure. Thus, individuals with diabetes must maintain normal blood
glucose, body weight, and appropriate diet to lessen such complications. The probability and severity of
diabetic cardiomyopathy is diminished when proper medical care is attained; if diagnosis of cardiomyopathy is
given, however, a patient is usually restricted to light or sedentary work (Moser & Riegel, 2008).
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Alcoholic Cardiomyopathy

Toxic effects of alcohol and poor nutrition bring about alcoholic cardiomyopathy. Proper medical
care for the alcoholic and complete abstinence from alcohol (and tobacco) reduces the severity of the
myocarditis (inflammation of the myocardium). General improvement in health and overall functioning are
the goals of alcohol rehabilitation programs, requiring total abstinence from alcohol, good nutrition, and
treatment of complications. Every effort is made to provide and maintain an ongoing therapeutic prevention
program, such as Alcoholics Anonymous (AA).

Hypertension and Hypertensive Heart Disease

Hypertension (high blood pressure) occurs when the pressure of the blood against the walls of the
vessels exceeds normal limits. About 50 million people in this country have hypertension. Many have no
recognizable symptoms and are unaware of having the condition. An additional 45 million have
pre-hypertension and are more susceptible to develop hypertension. Individuals with hypertension are at
risk of having heart attacks, heart failure, and cerebrovascular accidents (Mertz, 2004).

During the normal heart cycle, action of the heart can be compared to a hydraulic pump. When the
heart muscle contracts, it propels blood out of the heart chambers. This forceful action is called systole.
Pressure is high during this expulsive phase, known as the systole. The phase immediately following, when
the heart muscle is at rest, is called the diastole. Blood pressure, as expressed as a fraction, is written with the
systolic pressure on top and diastolic pressure on the bottom (e.g., 120/80 = systolic/diastolic). Diastolic
pressure thus represents blood pressure when the heart is at rest; elevated diastolic blood pressure is a serious
condition. Systolic pressure greater than 140 mm Hg (mercury), and diastolic pressure greater than 90 mm
Hg is considered hypertension.

Causes of Hypertension

Ninety-five percent of the cases of hypertension are of unknown cause, while 5% are related to
kidney disease, endocrine abnormalities, increased cardiac output, and vascular abnormalities (Braunwald,
2005). Heredity is a factor in hypertension; therefore, there is a genetic predisposition to heart disease.
Surgical intervention or specific medical regimens benefit many “secondary” cases of hypertension.

Detection of Hypertension

Symptoms of hypertension may surface suddenly without warning. Commonly encountered
nonspecific complaints such as fatigue, headache, nosebleed, change in vision, or muscle weakness are
typical. Complications include coronary artery disease, renal failure, cerebral vascular accident, and
peripheral vascular disease. Since most individuals do not have symptoms, hypertension has been called the
“silent killer.”

When hypertension is suspected, physical examination includes assessment for any abnormalities
of the hypertensive person’s kidneys, heart, and cerebrovascular system. Additionally, chest x-ray,
electrocardiogram, and echocardiogram are used to assess cardiac status. If hypertension is thought to be
associated with coronary artery disease, a physician may conduct cardiac stress testing to clarify the
diagnosis (Braunwald, 2005; Robinson, 2000).

Complications

Hypertension may cause significant renal damage leading to kidney failure; this damage contributes
to further perpetuation of hypertensive problems. Frequently associated with hypertension, peripheral
vascular disease is a major cause of disability. Unlike hypertension, this complication causes pain in the
lower extremities, brought on by exercise, due to diminished blood flow in the legs. With a diagnosis of
hypertension, the physician evaluates physical activity levels and suggests modifications, depending on the
presence of complications (Rey, 2005). Physical limitations experienced with hypertension primarily result
from coronary artery disease, stroke, and renal failure. Each of these conditions has specific guidelines as to
physical disability and resulting levels of activity (Alpern, 1996). Through consultation with the treating
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physician to identify functional limitations, the rehabilitation counselor is able to assist the individual
through the vocational rehabilitation process.

Levels of disability for individuals with hypertension are related to the occurrence and severity of
complications and presence of end-organ damage (Rey, 2005). Persons responsive to treatment may be able
to continue their customary work activities. Individuals with hypertension who do not have major systemic
complications but are unable to perform their current jobs may turn to vocational retraining for support and
future success. Despite a diagnosis of hypertension, most people continue leading productive lives without
serious limitations to work activity, recreation, and life style (Daida, Squires, Allison, Johnson, & Gau,
1996).

Coronary Artery Disease

Coronary artery disease (also known as coronary heart disease) is a broad term describing many
heart-related conditions, all involving narrowed coronary arteries affecting blood flow to the heart. In this
country, more than 12 million people have this condition. Symptoms usually occur only when the disease is
advanced, making if a particularly dangerous condition. Individuals reporting symptoms generally have one
or more of the following: discomfort, dull ache, or sharp chest pain, especially with strenuous physical
activities; discomfort in the shoulder, throat, or left arm; and shortness of breath (Mertz, 2004). These
symptoms are referred to as angina pectoris. Extreme narrowing of these arteries can result in heart attack or
heart failure.

Coronary artery disease is the leading cause of death in the United States. Approximately 1.5
million heart attacks occur annually in the United States, and more than 700,000 of these result in death.
Many people have coronary artery disease not associated with myocardial infarction (heart attack). The
conditions associated with all forms of coronary artery disease can lead to major problems and disability
(Rey, 2005).

Etiology

Risk factors for coronary artery disease include high cholesterol levels, hypertension, diabetes,
emotional stress, a diet rich in fats, obesity, lack of exercise, and cigarette smoking. Of the risk factors
mentioned, the most significant are cholesterol, blood pressure elevation, and cigarette smoking. High
cholesterol leads to accumulation of plaque in the coronary vessels and restricted blood flow. Nicotine from
cigarette smoking diminishes blood flow by constricting vessel walls during smoking.

Manifestations of Coronary Artery Disease

Coronary artery disease leads to myocardial anoxia (insufficient oxygen to the heart muscle), due to
diminished or absent blood flow. When this occurs, the person experiences chest pain (angina pectoris) and
pressure that radiates from the left shoulder and arm, or sometimes from the heart to the abdomen. Other
symptoms include: a feeling of high anxiety or impending doom, sweating, pale (cyanotic) face, labored
breathing, and rapid pulse (Mertz, 2004). This disease affects the myocardium and nerve conducting
pathways, causing abnormal nerve conduction. Irregular heartbeats (arrhythmias) or ventricular fibrillation
(rapid, ineffective pulsations of the heart) occur. During this time, the heart muscle receives insufficient
oxygen; if this condition persists, the affected myocardium dies (myocardial infarction). Persistent
arrhythmias result in an inefficient pumping action of the heart.

Heart arrhythmias are heart rhythms that deviate from the normal pattern and pace of the heart.
People are often unaware of the condition. Those who report having symptoms typically have one or more of
the following: weakness, fatigue, dizziness, lightheadedness, and an irregular pulse (Mertz, 2004). When
this happens, fluids in the body do not flow properly, leading to congestion. This condition, known as
congestive heart failure, is a medical emergency and may lead to death if not treated (McCarthy & Young,
2007).

Four major clinical signs of coronary artery disease are angina pectoris, myocardial infarction,
arrhythmias, and congestive heart failure. Angina pectoris is precipitated by physical exertion and relieved
by rest or cessation of the specific physical activity. Discomfort may last from a few seconds to several
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minutes, but can be a forerunner of a myocardial infarction (Mertz, 2004). Shortness of breath, a need to sit
up in bed, and leg edema (swelling) are seen in congestive heart failure.

Mpyocardial Infarction

A heart attack (myocardial infarction) occurs when a coronary artery becomes partially or
completely occluded by plaque, narrowing a portion of an artery. This clot can develop suddenly at the site
of narrowing in the artery, and is usually associated with rupture of plaque, curtailing the supply of oxygen
to such an extent that the tissue sustains permanent damage.

Symptoms of myocardial infarction usually begin with chest discomfort, similar to angina pectoris.
This pain is more severe and lasts longer than in the case of angina. Associated symptoms include crushing
chest pain, sweating, dizziness, nausea, vomiting, weakness, shortness of breath, abdominal pain, rapid
heart beat, anxiety, and potentially, unconsciousness. Unfortunately, in some cases, there are no warning
signs and sudden death may be the only sign of the presence of coronary artery disease (McCarthy & Young,
2007).

Congestive Heart Failure

Congestive heart failure is the end stage of deteriorated heart function occurring as a result of
cardiovascular disease. Because of impaired function, the heart must work harder to deliver a sufficient
supply of blood to the body. The heart chambers enlarge (cardiac hypertrophy) and the muscle walls become
thicker so that the heart may pump needed blood. Symptoms include dyspnea (shortness of breath), edema in
the lower extremities, fatigue, weakness, and abdominal discomfort. This disorder occurs either suddenly
(due to a heart attack) or over a period of years. If the underlying problem is treated, improvement occurs.

Diagnosis and Treatment

Ideally, an individual with symptoms of myocardial infarction is immediately hospitalized.
Paramedics initiate treatment with administration of pain relieving medication, oxygen, and other
supportive measures. In the emergency room, a physician may administer a thrombolytic agent (Rosamond
et al., 1998). These clot-dissolving medications are started as soon as possible after a heart attack is
suspected, with the goal of improving blood flow in the affected artery. Alternatively, the patient may be
referred to a catheterization laboratory for immediate evaluation and possible angioplasty and stent
placement (Topol et al., 2007).

After stabilization of the acute event and observation of the patient in a critical care hospital unit, the
individual begins a rehabilitation program involving gradual increases in physical activity. This program
begins in the hospital and is continued on an outpatient basis, often in a cardiac rehabilitation program. The
program provides information on coronary artery disease including dietary and weight management, proper
exercise programs, information on medications, assistance with stress reduction, and cessation of smoking
(Bates, 1996).

Symptoms and medical findings dictate ongoing treatment, which may involve a medical regimen
and possible surgery. Medications are prescribed to control angina and arrhythmias. For example,
nitroglycerine is a short-acting medicine that dilates the coronary arteries to relieve angina. The treating
physician may prescribe other medications to relieve arrhythmias and help the body eliminate excess fluid.

Diagnosis

Echocardiogram (EKG, ECG)

This is a non-invasive procedure that uses high frequency ultrasound, showing a functioning heart
and all moving parts. An EKG displays the muscle activity measured from various directions. This display
indicates overall rhythm of the heart and weaknesses in different parts of the heart muscle, to measure and
diagnose abnormal rhythms of the heart. EKG can identify damaged heart muscle for an individual who had
a heart attack.
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Holter Monitor

A Holter monitor is a small, battery-powered device that is carried like a pager and records a
continuous electrocardiogram for up to 24 hours. The individual is asked to keep a written record of the time
of any special symptoms and physical exertion. Results are compared with the corresponding time on the
EKG to denote abnormalities. If longer periods of time are required to monitor a rare event, an event monitor
is attached to the skin that only runs when triggered by the patient with onset of the event.

Cardiac Radionuclide Imaging

Cardiac radionuclide imaging involves a procedure wherein a liquid radioactive substance (tracer)
with an affinity to heart muscle is injected into a vein. A gamma camera scans the heart to detect that portion
of heart muscle that has poor circulation and does not take up tracer material.

Treatment

Surgical Procedures

Several surgical procedures are used to correct the narrowing or blockage of coronary arteries
associated with cardiovascular problems. Coronary angioplasty involves the surgical insertion of a
balloon-type device (catheter) into a narrowed artery to flatten the occlusion and allow blood to flow more
freely. Laser angioplasty uses lasers to clear plaque; catheters also can be used to install stents, tube-shaped
metal devices that remain in place at the problem site to hold the artery open (Mertz, 2004).

Medical evaluation of coronary artery disease includes radioactive tracers or coronary arteriogram.
Using a catheter (introduced in another body area and guided into the heart), the cardiologist injects the
substance by means of the catheter directly into coronary vessels. The cardiologist is able to visualize blood
flow restrictions, called stenosis, brought about by an accumulation of cholesterol plaques within coronary
vessel walls. This condition is treatable through angioplasty or coronary bypass surgery. Angioplasty
involves opening a blocked artery with a balloon catheter and inserting a stent to open the artery. While
angioplasty is effective when the person has only one or two narrowed arteries, it is not practical when more
arteries are obstructed. When this occurs or when angioplasty proves unsuccessful, the physician may
recommend coronary artery bypass surgery. Instead of repairing the affected region, this procedure reroutes
blood around it (Mertz, 2004).

Cardiac Catheterization

In cardiac catherization, a thin catheter tube is inserted into an artery or vein and guided into the
heart. Different types of catheters are designed to instill medications or dyes that appear on x-ray, allowing
physicians to view abnormalities in heart structure, function, and circulation. Some catheters are used for
treatment.

Cardiac Transplantation

The success of cardiac transplantation surgery has gradually improved. To become eligible for a
heart transplant, a person needs to be in adequate general health; he or she must be able to withstand the
surgical procedure itself, a prolonged recovery time, and a strict medical regimen. In addition to the
operation, even being placed on a transplant list is emotionally stressful (McCarthy & Young, 2007). The
individual does not know when the surgery will occur or even if it will happen, and must respond
immediately to the call indicating a donor heart is ready. There is no warning period; the person’s health may
deteriorate while on the list for a donor heart.

When successful surgery is accomplished, the person is given immunosuppressants to prevent the
body from rejecting the donor heart. Long-term exercise training after transplantation in a cardiac
rehabilitation program increases exercise capacity. Three to six months is necessary to become sufficiently
functional for work (Kobashigawa et al., 1999; Paris et al., 1997).

Functional Limitations

Functional limitations of people with cardiovascular disorders depend on the severity of the
condition and whether medical treatment alleviates the symptoms. Individuals with mild congestive heart
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failure controlled by medication may be able to continue usual work with minimal modifications. Workers
performing physically arduous jobs usually need changes in employment. Individuals with moderate heart
failure who are limited to light or sedentary work may seek rehabilitation counseling services. Persons with
severe conditions have extremely limited capacities for physical exertion and employment; some require
cardiac transplantation, for which there is a lengthy waiting list. Exercise testing provides the level in METs
where a patient becomes symptomatic with dyspnea; a poor heart rate response at that point suggests a
negative prognosis.

Disability Rating
The treating physician determines the extent of disability resulting from coronary artery disease
after carefully evaluating data obtained from a medical history, objective testing documentation, and
response to treatment. Historical information is correlated with the NYHA classifications (see Figure 1) to
determine symptomatic as well as therapeutic classification of the person’s status, and in assessing ability to
perform various activities (Alpern, 1996).

The NYHA classification system is one of the most helpful clinical determinants in establishing
levels of cardiac disability. Physicians utilize these guidelines to classify patients on both functional and
therapeutic levels (see Figure 1). Factors relating to disability are compared with objective evaluations,
which are then correlated with the results of exercise testing on a treadmill. The cardiologist performing an
exercise test estimates the energy expenditure of physical activity in terms of oxygen consumption required
to accomplish certain tasks.

The basic metabolic unit for this estimation is the MET (metabolic equivalent). Studies have
established MET requirements for various activities, both occupational and recreational. Workload is
expressed in METS, which corresponds to the amount of oxygen required to perform a given activity. For
example, a patient performs a Bruce Protocol exercise level of nine minutes (on a treadmill). This individual
could be expected to perform up to 10 METs activity, indicating ability to perform mid-heavy to heavy
activity by the NYHA, Functional Class 1 and Therapeutic Class A. The Bruce and Naughton treadmill tests
are used to determine functional classification of disabilities. Test levels of performance have been
correlated with levels of physical activity that relate to a variety of job performance (Alpern, 1996;
Braunwald, 2005).

Information obtained from the patient’s history and objective data from stress treadmill testing and
other laboratory and physical findings are used to establish a classification of impairment and determine an
optimal level of physical activity (Alpern, 1996). Goals of treatment are to decrease existing impairment and
improve functional capacity to help the person establish a meaningful and productive life.

Physical Limitations

Most individuals, depending on the extent of cardiovascular disease, can perform at least light work.
Some can engage in medium level work activity. Heavy lifting and carrying is usually discouraged, while
moderate activities, such as standing and walking, are considered beneficial. The physician recommends
physical exercise as part of the recovery process. Exercise testing reveals the exertion limit in METs so that a
decision may be made as to possibility of employment and type of work. Undue emotional stress is
contraindicated.

Chest pain (angina pectoris) occurs in some people with cardiac disease. This involves severe pain
and a feeling of constriction around the heart area, including radiation of pain down the left arm. Angina is
caused by an insufficient supply of blood to a portion of the heart and may occur with physical overexertion.
Pain is usually transitory and relieved by medication (nitroglycerine), taken orally, which dilates the
arteries. After angina pectoris, the person may resume work activity, usually in a few minutes, but is
cautioned to avoid the activity that precipitated the event. A rehabilitation counselor needs to provide
vocational guidance in accordance with the person’s physical capacity. If angina is not relieved with
medication, angioplasty or coronary bypass surgery may be recommended (Skala et al., 2005).

Some people experience arrhythmias and heart palpitations (throbbing sensations) in the chest area.
These sensations may occur because of excessive physical activity. In all cases, the counselor needs to
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inquire about client compliance with prescribed medications. The cardiovascular system is affected by
environmental extremes of temperature. Poor air quality must be avoided by many with cardiovascular
disease. A counselor’s awareness of this and other factors in the work environment helps promote successful
rehabilitation.

Psychosocial Limitations

The experience of hospitalization and separation from home and family produces emotional stress.
Early intervention can decrease this stress by helping the person cope in a more realistic manner. Fear,
anxiety, and depression are common emotions felt by persons with any chronic condition, including
cardiovascular disease (Livneh & Cook, 2005). The impact these emotions produce on one’s life ranges
from minimal to devastating. Emotional support and counseling can help individuals cope with anxiety and
depression and adjust to daily life with a disability. Denial, a normal psychological defense, is often part of
the adjustment to life with a disability. If this denial causes a person to ignore symptoms, it may be
dysfunctional and lead to selection of an inappropriate rehabilitation plan.

Today, treatment emphasizes early ambulation and involvement in a cardiac rehabilitation program
as preventive measures to help avoid immobilizing reactions. With modern advances in technology and
medical treatment along with rehabilitation intervention, one minimizes symptoms of psychological
distress. As a result of modern treatment, most people regain strength and functional capacity to return to
being productive and gainfully employed (Kobashigawa et al., 1999; Wadsworth, Smiling, & Lewis, 2002).

Rehabilitation Potential

Multidisciplinary cardiac rehabilitation programs have assisted persons with cardiovascular
problems in increasing performance during work, recreation, and leisure (McCarthy, & Young, 2007; Paris
etal., 1997). Improved physical functioning and enhanced mental and social capacities aid in facilitating an
active and productive life. A multidisciplinary treatment approach allows persons with cardiovascular
problems to achieve increased awareness of their underlying conditions, and participate in exercise as a
preventive and therapeutic measure. With the cardiac rehabilitation programs now available, individuals are
able to increase strength, endurance, and improve overall functioning and psychological outlook. By
educating the patient in the various manifestations of cardiovascular disease, the counselor can improve
rehabilitation potential. Many persons with cardiac problems do not understand their condition, its severity,
or their functional limitations. Some refuse to regularly and consistently take prescribed medications. Denial
may play a part in this, along with the misconception that a lack of symptoms means medications are no
longer necessary.

Rehabilitation potential for persons with Functional Class I and Therapeutic Classes A and B (see
Figure 1) is excellent; these individuals have only slight restrictions in overall activities. Most do not require
rehabilitation counseling services. Counselors see persons with Functional Classes II and III and
Therapeutic Classes C and D, who need to modify their work activity to become reemployed. The amount of
work adjustment necessary depends on the extent of cardiovascular disease and the physical and emotional
components of the person’s work activity. Individuals with Functional Class IV and Therapeutic Class E
display such severe symptoms that their potential for rehabilitation is minimal.

Factors that may negatively influence return to work include: (a) duration on temporary disability,
(b) perception of an inability to work, and (¢) availability of disability income benefits. Rehabilitation
potential is best for an individual who completes a cardiac rehabilitation program and feels positive about
the results of therapy and the future (Paris et al., 1997). Development of appropriate educational and
vocational goals consistent with physical and emotional restrictions is essential. Vocational rehabilitation
ranges from returning to a former job with the same employer and minimal modifications, to establishing
entirely new vocational objectives including a new occupation and occupational setting.

Investigation of job modification through reasonable accommodation helps both employee and
employer maintain a productive work situation. One must consider both physical and emotional stress
factors present in the employment environment, especially because emotional components are more difficult
to define. Each person perceives emotional stress differently.
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Figure 3
Approximate Energy Cost of Common Vocational and Recreational Activities
Functional
METs Capacity Activity
1.5t02.5 Sitting; light Typing, driving a vehicle, using hand tools, light assembly,
operating levers, machine sewing, crane operation, walking on a
level surface at two mph, light carpentry, light automotive repair,
washing dishes, desk work, carrying objects (15-30 pounds).
2.5t03.5 Standing; Light assembly, use of hand tools, scrubbing, waxing, polishing,
light to assembly, repair of machine parts, light welding, woodworking,
medium interior carpentry, power sanding, stocking shelves, light to
medium assembly-line work, cranking dollies, hitching trailers,
wiring a house, bricklaying, plastering, house painting,
paperhanging, raking, cleaning windows.
35t05 Walking Attending vehicles at a gasoline station, carrying trays or dishes,
dancing, gardening, making beds, mowing lawns.
5to7 Moderate Climbing stairs slowly, exterior home building, shoveling dirt,
using pneumatic tools, plumbing, using a wheelbarrow, carrying
objects weighing 30-60 pounds.
7t09 Heavy Sawing, shoveling, digging ditches, climbing stairs at a moderate
speed, carrying objects weighing 60-90 pounds.
>9 Very heavy Carrying loads upstairs, climbing stairs quickly, carrying objects

weighing more than 90 pounds.

Source: Wackers, F. J. T. (1992). Heart book. New Haven, CT: Yale University, School of Medicine;
adapted from Haskell W. L. (1992), Design and implementation of cardiac conditioning programs. InN. K.
Wenger, & H. K. Hellerstein (Eds.), Rehabilitation recovery of the coronary patient (3 ed.). New York:
Churchill Livingstone. Reprinted with permission.

A final dimension in the rehabilitation of persons with cardiovascular disease is employer
discrimination (Brodwin, Parker, & DeLaGarza, 2003). Rehabilitation counselors can help educate
employers and dispel negative stereotypes employers may possess toward persons with chronic disease. As
stated by Yuker (1992), “employers value employees who have job skills, social skills, and dependability”
(p- 17). Employers who have had past experiences with employees who have disabilities usually develop
positive attitudes toward them. As more people with disabilities return to or enter the labor force and prove
to be productive employees, we can expect further positive attitude change. Counselors play a crucial role in
initiating and continuing this process.

Case Study

Joyce Albert is a 52 year-old married Korean American woman with multiple disabilities, including
coronary artery disease, hypertension, and diabetes. One year ago, after being diagnosed with coronary
artery disease, she had successful heart bypass surgery, and does not currently require medication for her
condition. Ms. Albert has never participated in a cardiac rehabilitation program. In addition to coronary
disease, she has been successfully controlling diabetes with insulin for the past 10 years; she keeps her
hypertension under control with medication. Additionally, Joyce lives with mild to moderate anxiety and
depression.

For nine years before attending graduate school in social work, Ms. Albert worked as a
self-employed photographer. This involved lifting and carrying up to 40 pounds of equipment, long hours,
and frequent traveling to different locations. Before becoming self-employed, Ms. Albert worked for
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various photographic studios, starting out as a photography assistant and working her way up to her current
position. Joyce left each job within one year because she felt that none of her managers were satisfied with
her work, though the managers noted satisfaction with her work on several occasions.

Joyce’s first position following receipt of her M.S.W. was as a children’s social worker. After two
years, she left this position, because she believed her clients were never satisfied with her services. Her
supervisors, however, consistently rated Joyce’s work as excellent. She next obtained employment as an
eligibility worker, but resigned after one year due to complaints from a client. The supervisor attempted to
keep Ms. Albert as an employee by reassuring her that complaints were common among all eligibility
workers; nevertheless, she left the job. Following these social work positions, Joyce decided to leave the
field to secure employment as a photography assistant.

Ms. Albert was evaluated using an exercise study. She successfully accomplished five METS.
There was no evidence of ischemia on a perfusion nuclear study at each exertional level. Her physician
restricted Ms. Albert to a maximum of medium work with no undue emotional stress.

Questions

1. Provide a vocational profile for Ms. Albert.

2. Mr. Alpert feels his wife should be seeing a Korean, female counselor. You are neither Korean nor fe-
male, and have been assigned the case. Although there is a Korean, female counselor in your agency,
your supervisor wants you to keep the case. Discuss whether you will work with this client and the cul-
tural and interpersonal implications involved with this situation.

What are Joyce’s functional limitations that may effect employment?

Discuss the psychosocial implications of this case.

Outline three possible rehabilitation plans for this client.

Are there any additional services that may help this individual return to work? Explain.

AN IS
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Chapter 7

CHRONIC OBSTRUCTIVE PULMONARY
DISEASE AND NEUROMUSCULAR
DISORDERS AFFECTING THE
RESPIRATORY SYSTEM

Ahmet Baydur, M.D., FACP, FCCP

Introduction

Chronic obstructive pulmonary disease (COPD) is defined as “a preventable and treatable disease
with some significant extrapulmonary (systemic) effects that may contribute to the severity in individual
patients. Its pulmonary component is characterized by airflow limitation that is not fully reversible. The
airflow limitation is usually progressive and associated with an abnormal inflammatory response of the lung
to noxious particles or gases” (Rabe et al., 2007, p. 532). In addition to airflow obstruction, individuals with
COPD can exhibit cough, excessive mucus production and shortness of breath or dyspnea. In many cases, an
individual patient with COPD can manifest symptoms of asthma (a reversible form of airway obstruction),
bronchitis, and emphysema which is why these conditions are usually considered together. The American
Thoracic Society/European Respiratory Society (ATS/ERS) guidelines specify that “asthma differs from
COPD in its pathogenic and therapeutic response and should therefore be considered a different clinical
entity” (Brusasco, Crapo, & Viegi, 2005; Kreider & Grippi, 2007).

COPD is the fourth leading cause of death in the United States. Estimates of the nationwide
prevalence of COPD range from 14 to 20 million cases and continues to increase. COPD is second only to
coronary heart disease in the number of individuals receiving Social Security disability payments for
chronic disease.

Neuromuscular diseases, while less common in prevalence than asthma and COPD chronic
obstructive airway disorders, comprise a significant cause of respiratory impairment and failure; these
diseases account for a major source of disability and prolonged respiratory care in the United States. The
basic premise of rehabilitation for patients with COPD is a return to as self-sufficient a role in society as
feasible. By spreading awareness and highlighting the importance of appropriate selection, individuals with
respiratory conditions can benefit greatly from vocational rehabilitation. Also important to the success of
rehabilitation are the following factors: age, nature and stage of illness, overall health, presence of medical
complications, possibilities for retraining, the current labor market, and return to work.

The purpose of this chapter is to provide an overview of asthma, COPD common chronic
obstructive respiratory disorders, as well as respiratory impairments found in patients with neuromuscular
diseases. Definitions, diagnostic features, physical limitations, treatment, and rehabilitation potential for
these conditions are described.

Chronic Obstructive Pulmonary Disease (COPD)

Introduction

COPD is a general term for a group of diseases (i.e., asthma, chronic bronchitis, and emphysema)
that can cause progressive damage to the lungs. This disorder is characterized by subnormal tests of
expiratory flow from the lungs over several months of observation (American Thoracic Society, 1986). The
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airflow limitation is usually progressive and associated with an abnormal inflammatory response of the
lungs to noxious particles or gases. Although COPD affects the lungs, it also produces systemic problems
throughout the body (Brusasco et al., 2005), including wasting, fatigue, and serious psychosocial
consequences. Chronic bronchitis and emphysema are two major disorders usually included within the
definition of COPD. Asthma is a type of COPD, characterized by reversible airway hyperactivity; with this
condition, airflow improves following inhalation with a bronchodilator.

In asthma and COPD, inflammation, bronchoconstriction, and structural changes in the small
airways (the major site of airflow limitation in COPD) and lung tissue are considered to be the most
important contributors to airflow limitation and the rapid decline in lung function. Airway remodeling, a
kind of scarring that occurs immediately underneath the mucus lining of the airways, may contribute to the
development of these diseases. Though most cases of COPD are a direct result of cigarette smoking, recent
studies indicate that inflammation persists in susceptible patients long after they have quit smoking (Hogg,
Chu, & Utokaparch, 2004). Airway remodeling has been suggested as a target for treatment and prevention,
although, to date, drugs used to treat airway diseases have little influence on airway structural changes.
Research continues on medicines that may actually reverse or prevent airway remodeling (Bergeron &
Boulet, 2000).

Pathology and Symptomatology

Asthma

Approximately 14 million adults in this country live with asthma, a condition characterized by an
inflammation of the main air passages of the lungs and bronchial tubes (Petechuk, 2004). In patients with
asthma, the muscles of the bronchial walls tighten and cells in the lungs produce extra mucus, further
narrowing the airways. This can cause symptoms ranging from minor wheezing to severe difficulty
breathing. Other symptoms include coughing, shortness of breath, chest tightness or pain, and increased
need for bronchodilators (medicated inhalers that open airways by relaxing the surrounding muscles). In
some cases, breathing may be so labored that a single asthma attack becomes life-threatening. Asthma is a
chronic, but treatable condition (Bourke, 2003).

The direct cause of asthma is still unknown, but the disease is at least partially due to a combination
of environmental and genetic factors. Exposure to various allergens and irritants may trigger symptoms of
asthma, such as smoke, strong odors, cold air, respiratory infections, physical exertion, stress, and strong
emotions. Certain medications, including beta blockers, aspirin, and other nonsteroidal anti-inflammatory
drugs also trigger or worsen an asthma attack (Global Initiative for Obstructive Lung Disease [GOLD],
2007).

Chronic Bronchitis

While acute bronchitis originates mostly from viral infections, chronic bronchitis is primarily
associated with cigarette smoking, which accounts for 80% — 90% of all cases of chronic bronchitis
(Petechuk, 2004). The persistent inhaling of tobacco smoke damages cilia fibers which line the respiratory
track. Damaged cilia lead to a decreased ability of the body to fight germs and infections that enter the
respiratory track. Chronic bronchitis is a serious disease of prolonged inflammation or infection of the
bronchial tubes that results in the swelling of mucous membranes lining the bronchi, increased mucus
production, and impaired mucus transport by the cilia. Because the diameter of the bronchi is decreased,
ventilation also is impaired (GOLD, 2007). Common signs and symptoms of chronic bronchitis are similar
to those of an upper respiratory infection and include coughing, wheezing, sore throat, congestion,
breathlessness, chest constriction, and fatigue.

Emphysema

Of the more than 16 million Americans with COPD, nearly three million have symptomatic
emphysema. Millions more are in early stages of the disease long before signs and symptoms appear
(Petechuk, 2004). Cigarette smoke is the single most common cause of emphysema. When a smoker inhales,
the tobacco entering the lungs temporarily paralyzing the microscopic hairs (cilia) lining the bronchial
tubes. The result is a loss of elasticity in the walls of the small air sacs in the lungs. Eventually, the walls
stretch and break, creating larger, less efficient air sacs that cannot handle the normal exchange of oxygen
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and carbon dioxide. In advanced cases of emphysema, breathing can consume up to 20 percent of a person’s
resting energy. Emphysema develops over many years until irreversible damage occurs. The main
symptoms of emphysema are shortness of breath and a reduced capacity for physical activity, both of which
are likely to worsen as the disease progresses. Other signs and symptoms of emphysema include enlarged
chest size (barrel chest), chronic cough, fatigue, poor appetite, and weight loss (GOLD, 2007).

The causes of cachexia (wasting) in patients with COPD are many and include decreased oral
intake, increased work of breathing due to abnormal respiratory mechanics, and chronic systemic
inflammation and comorbidities (King, Cardova, & Scharf, 2008). It remains unknown whether long-term
weight gain by using enhanced caloric intake, with or without using anabolic steroids or appetite stimulants,
improves survival or provides other benefits to individuals with COPD. Many other conditions are
associated with increased risk of, or share the same risk factors (smoking, obesity, and aging) for developing
COPD, including cardiovascular diseases, lung cancer, osteoporosis, chronic renal failure, rheumatoid
arthritis, psoriasis, and premature aging (Luppi, Franco, Beghé, & Fabbri, 2008).

Diagnostic Evaluation

Clinical Assessment

Clinical symptoms of COPD include cough, sputum production, sneezing, and dyspnea (shortness
of breath). Each symptom usually illustrates the presence of one or more resulting complications. Generally,
chronic cough and sputum overproduction suggests the presence of bronchitis. Wheezing usually indicates
the presence of bronchospasm and airway hyperreactivity and often suggests airways obstruction that is
reversible (Bergeron & Boulet, 2006). Decreased breath sounds reflect reduced peripheral airflow due to
lung tissue destruction (as occurs with emphysema). Tachypnea (rapid breathing), use of accessory
respiratory muscles, and intercostal retraction indicate excessive breathing distress. These symptoms may
appear alone or in conjunction with other symptoms, depending on the predominant type of abnormal
physiology found in the patient.

Assessment of Pulmonary Function

Following the medical history and physical examination, the next step in diagnosis consists of
obtaining objective measurements of airflow and lung volume. Spirometry, the most effective way to
measure breathing capacity, is a test in which the patient blows into a machine (spirometer) with as much
effort as possible. The machine measures both the expelled amount of air (called vital capacity, VC) and the
speed of expiration of the air (forced expiratory volume in one second, FEV)). Graphs based on age, gender,
and height provide the most ideal comparisons between the patient and the normal population, allowing a
physician to quickly diagnose the condition. Traditionally, the severity of this disease is graded according to
FEV, (GOLD, 2007). However, other factors including the body mass index (BMI), degree of dyspnea, and
exercise capacity have been shown to independently predict outcome (Celli et al., 2004).

COPD is associated with hypoxemia, a condition characterized by insufficient oxygenation of the
blood found in conjunction with a high count of red blood cells known as secondary erythrocytosis. Persons
with these conditions should be considered for possible oxygen therapy. When considering the need for this
therapy, an exercise test is performed to determine an individual’s capability for a particular activity or
occupation. Electrocardiographic (ECG, EKQG) tests also show problems such as evidence of right
ventricular enlargement of the heart muscle, which suggests the presence of pulmonary hypertension
(Hlastala & Berger, 2001). In November of 2005, the American Thoracic and European Respiratory
Societies jointly published a statement proposing a new interpretation scheme for pulmonary function tests.
This new scheme leads to a diagnosis of obstructive pulmonary disease in a greater proportion of patients
undergoing pulmonary function testing (Kreider & Grippi, 2007).

Management of COPD

Prevention

Of primary importance is avoidance of bronchial irritants, such as cigarette smoke and other
environmental pollutants. Physicians recommend immunization against influenza and pneumococcus (a
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common bacterium causative of exacerbation of symptoms) in people with chronic respiratory disorders,
especially those over 60 years of age.

Medical Treatment

The principal treatment for patients with COPD involves the use of bronchodilators, medications
that decrease airway reactivity, and reverse bronchospasm. Bronchodilators are given orally or by aerosol
inhalation (GOLD, 2007). Corticosteroids are used in acute exacerbations of COPD, while inhaled
corticosteroids in combination with long-acting bronchodilators improve outcomes, including survival
(Calverley et al., 2007). Candidates for oxygen therapy include those who have low levels of oxygen,
clinical or electrocardiographic evidence of pulmonary hypertension, cor pulmonale (right heart
enlargement and failure), or increased hemoglobin concentration. With treatment such as oxygen therapy,
prognosis for individuals with COPD and hypoxemia improves. Because the best results are achieved when
oxygen is used 24 hours a day, ambulatory patients are often provided with portable oxygen delivery
systems (Nocturnal Oxygen Therapy Trial Group, 1980).

Lung Volume Reduction Surgery

The surgical approach to treatment of emphysema is improving through the use of modern
techniques and technology. Treating emphysema surgically includes the excision of large bullae
(bullectomy) and resection of diffusely emphysematous lung. This treatment approach, commonly known
as lung volume reduction surgery (LVRS), pneumonectomy, or reduction pneumoplasty, aims for a 20% to
30% reduction in lung volume and concomitant increase in vital capacity (VC), and is performed by surgical
or laser resection, or a combination of both (Bourke, 2003). Despite the positive qualities of LVRS,
questions remain regarding the duration of benefits, safety, and cost (Baydur, Gilgoff, Prentice, Carlson, &
Fisher, 1990). LVRS is an alternative for individuals with severe upper lobe disease who remain
symptomatic after optimal medical therapy (National Emphsema Treatment Trial Research Group, 2001).

Lung Transplantation

Damage to the structure of the lungs can affect the efficiency with which gases are exchanged. If an
individual with poor lung function does not respond to medication or other methods of treatment or the
severity of the condition is life-threatening, the physician may recommend a lung transplant. After enduring
a long process of evaluation for eligibility and candidacy for transplant, if found eligible, the person’s name
is placed on a nationwide waiting list. Currently, about 3,500 people are waiting to receive lung transplants
while the supply of donor organs is sufficient to provide only about 1,000 lung transplants annually (Bourke,
2003; Petechuk, 2004). Following a successful surgical transplant, the process still is not complete. The
patient must undergo post-transplant treatment, a delicate balancing act between preventing rejection of the
organ and managing unwanted side effects. Smoking is prohibited and alcohol use is strictly limited. The
first year after the transplant is the most critical period; surgical complications, rejection, and infection pose
the greatest threats during this time. For patients whose procedures are successful, lung transplantation
improves many facets of life, from increased functioning to a significantly enhanced quality of life.

Home Care for COPD Patients

Health services may be provided to persons and their families in their homes to promote, maintain,
and restore health, or to minimize the effects of illness and disability. Home care includes medical and dental
treatment, nursing, respiratory care, physical therapy, speech therapy, occupational therapy, social work,
nutrition, homemaker services, home health assistance (aides), transportation, laboratory services, and
equipment and supplies (American Thoracic Society, 1995). The following are goals of home care:

1. Improve quality of life by allowing patients with advanced disease to remain in their environment and be
with family and friends.

2. Minimize or prevent complications that require hospitalization.

3. Detect changes in physical and psychosocial status that indicate a need for modification in disease man-
agement.

4. Provide treatment for the person’s primary diagnosis and foster adherence to the therapeutic program.
5. Foster a positive and independent attitude.
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Home Mechanical Ventilation

Patients with complex treatment programs, such as home ventilator care, require direct supervision
by a home health care agency. Because care of tracheostomy-ventilator assisted patients in a hospital setting
is extremely expensive, home management may be a safe alternative. Most patients prefer the home
environment to living in a hospital. Presently, the principal role for mechanical ventilation in the home is
management of patients with neuromuscular disease who have respiratory failure (Hlastala & Berger, 2001).
Patients with severe COPD are rarely suitable candidates for home mechanical ventilation because
complicated and frequently unstable medical problems often arise, and management of these patients in the
home is usually found to be impractical and unsafe (Esau, Truwit, & Rochester, 1995).

Respiratory Impairment and Disability

In 1966, Gaensler and Wright published a widely accepted distinction between the terms
“impairment” and “disability.” According to these authors, disability determination consists of assessing a
person’s capacity to function in a specific manner compared with the required level for a specific
performance. Evaluation of “capacity” in this sense requires consideration of factors other than health (i.e.,
education and age). Failure to recognize that “capacity” involves more than just the person’s medical
impairment or physical abilities can lead to misunderstandings between rehabilitative physicians and
administrative agencies.

By contrast, impairment implies that the capacity for a specific function has become less than the
person previously possessed. Since the physician usually does not know the individual’s prior capacities,
comparisons are made with normal statistical figures. Due to the wide variation of capacities for most
specific functions, lung function testing has greater accuracy for depicting general capacity than for
determining the presence or absence of a precise degree of impairment (Gaensler & Wright, 1966). While
the rating of respiratory impairment is within the province of a physician’s expertise to quantify, the
determination of disability is an administrative and medical decision that requires consideration of many
non-medical and medical variables (American Thoracic Society, 1986).

Rehabilitation of Patients with COPD

Most studies investigating the effect of pulmonary rehabilitation on healthcare utilization have
demonstrated a significant reduction in emergency room and physician office visits, as well as hospital
inpatient days for patients with COPD. Generally, there has been a consistent reduction in patients’ hospital
stays over the years following their initiation into rehabilitation programs (Tiep, 1997). Rehabilitation
professionals are thus in a position to make a significant impact on not only the psychosocial and vocational
aspects of pulmonary rehabilitation, but the well-being and daily life of people with COPD.

Comprehensive Care Program

In chronic, progressive respiratory disorders, comprehensive care programs that use
multidisciplinary treatment approaches for the various aspects of the disease achieve greater success when
compared to treatment methods utilizing single disciplines. Ample evidence shows that patients who
participate in multidisciplinary programs experience improved well-being and decreases in hospitalizations.
Several authors have described the key components of comprehensive care programs as follows (Celli,
1995b; Ries et al., 2007; Tiep, 1997; Troosters, Casaburi, Grosselink, & Decramer, 2005):

Patient and family education.

Treatment of bronchospasm by bronchodilators or reduction in bronchial secretions.
Treatment of bronchial infections.

Right heart failure treatment.

Oxygen therapy.

Chest physical therapy, including breathing technique training.

Exercise reconditioning.

Psychosocial management, including vocational rehabilitation.

NN R WD =
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Breathing exercises improve respiratory muscle efficiency by increasing a person’s control of
expiratory flow and respiratory rate. Enhanced respiratory efficiency decreases shortness of breath and may
improve tolerance for exercise. This regimen requires the individual to cooperate and remain motivated.
When breathing exercises are performed regularly over several months, evidence of increased inspiratory
muscle endurance becomes apparent.

The rehabilitation process includes a continuing program of education. For example, the patient
must know the schedule of each medication and understand its purpose. Sharing information with patients
and families allows for the formulation of constructive life plans. In this manner, the patient and family
become active members of the health care team.

Pulmonary Disability

The antecedents of pulmonary disability due to COPD are based either on reversible corrective
changes in the pulmonary system (as in asthma and chronic bronchitis) or on non-reversible, anatomic,
structural changes (as in emphysema). The consequences of these alternatives are dependent on three basic
interactions (Plummer, 1984):

1. The interaction between the patient and the physical environment.
2. Social interaction with significant others and treating personnel in contact with the patient.

3. The transactional results of the varied interactions involved in the disability and therapeutic interven-
tions developed to help the patient and family cope.

Vocational and Rehabilitation Aspects of COPD

Team approach

Successful vocational rehabilitation of patients with COPD can be achieved through effective
participation of all members of a rehabilitation team. The team includes the rehabilitation program physician
whose primary goal is to increase the activity level of the patient to an optimal level. Working along with the
medical team members are the occupational therapist, social worker, rehabilitation counselor, and job
placement specialist. The ideal time to begin vocational exploration is during psychosocial questioning
when the patient may still be able to return to prior employment, with or without reasonable accommodation.

Unfortunately, some patients are subject to severe respiratory infections frequently requiring
hospitalization. This may result in a patient’s inability to cope with regular employment. It causes a
disruption of socioeconomic status that imposes significant psychological impact on the individual and
family, often leading to feelings of despair and uselessness (Mahler, 1998).

Vocational factors

Information is obtained from the patient regarding personal-social background and
educational-vocational history. The history, explored in depth by the counselor, needs to include all prior
work, job duties, dates of employment, salaries, job duties, job satisfaction, reasons for termination of
employment and a transferable skills analysis, when appropriate. Information about present means of
financial support, educational background, as well as social and psychological factors is taken into
consideration. Rehabilitation professionals, coordinators of the multidisciplinary team and liaisons with
community agencies, make a significant impact on the psychosocial and vocational aspects of pulmonary
rehabilitation.

Persons with COPD may be classified into four clinical and vocational rehabilitation groups
(Hodgkin, 1981):

Those who can return to their previous work activities.

Those who should be retrained for more suitable work.

Those who are capable of work only in sheltered employment.
Those who can be trained for self-care only.

el
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Proper evaluation and categorization of the patient’s capacities are essential to successful
educational and vocational rehabilitation. When selecting patients for vocational rehabilitation, counselors
need to consider such factors as recent changes in lifestyle and evidence of rapid clinical deterioration,
personality change, substance abuse, and psychological or social dysfunction (Brodwin, Parker, &
DelLaGarza, 2003). Counselors must additionally assess whether a person’s cardiorespiratory reserve will
enable a return to a previous job on a full or part-time basis. If the individual’s tolerance to work requires job
modification, the rehabilitation counselor can help facilitate this process. Once the patient is physically
rehabilitated, training in new vocational areas commensurate with educational level and decreased
respiratory capacity may be needed.

Sheltered or Home Employment

Some people who have COPD can only function in locations where special respiratory equipment is
available, such as in sheltered employment or at home. Occupational therapists, rehabilitation counselors,
and job placement specialists work together to help locate settings for employment. The occupational
therapist provides training in energy-saving methods for those who have a difficult time with self-care. This
helps the individual perform tasks including housekeeping, shopping, and other activities of daily living
with less dependence on others. Training methods taught by an occupational therapist include (Hodgkin,
1981):

Perform activities slowly.

Avoid noxious fumes.

Avoid areas of excessive heat, cold, and humidity.

Plan ahead to decrease ambulation and minimize body movement.
Change activities frequently.

Spread activities that promote fatigue or dyspnea throughout the day.
Transport heavy objects using carts or tables with wheels.

Perform most work activities while standing with the work surface (table) at hip level to minimize
flexion and abduction.
9. Perform most work activities while standing with the work surface at a body level that minimizes trunk
flexion and hyperextension.
10. Store utensils, tools, and similar devices in cabinets where height minimizes active trunk flexion,
hyperextension, and active flexion of the shoulder girdle.
11. Use electric appliances (can opener, mixer, electric knife) to eliminate or minimize manual performance
of daily activities.
Several factors impede vocational rehabilitation. These include psychosocial problems, severity of
respiratory impairment, progression of disease, advancing age, limitation in skills and capabilities, and poor
labor markets in certain fields.

XN R W=

Neuromuscular Disease Affecting the Respiratory System

Pulmonary complications, including respiratory failure and aspiration pneumonia, occur commonly
in individuals with neuromuscular diseases. A patient with end-stage neuromuscular disease is typically not
able to adequately ventilate the lungs that have become vulnerable not only by weakened muscles of
respiration, but also by recurrent respiratory complications. Neuromuscular diseases are generally described
by the motor unit they affect and can be categorized as (Ringel & Carrol, 1980):

1. Diseases of the anterior horn cell (neuronal disorders), such as spinal muscular atrophies, amyotrophic
lateral sclerosis (Lou Gehrig’s Disease), and poliomyelitis.

2. Neuropathies due to metabolic, endocrine, toxic, hereditary, immunologic causes, and vitamin deficien-
cies.

3. Diseases of the neuromuscular junction, such as myasthenia gravis and botulism.
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4. Muscle diseases (myopathies) such as muscular dystrophy, myotonic disorders, inflammatory
myopathies (polymyositis, dermatomyositis), metabolic myopathies, and toxic myopathies (caused by
alcohol and certain drugs).

5. Spinal cord injuries and related disorders are discussed elsewhere in this book.

Pathophysiology of Respiratory Muscle Weakness

After the severe poliomyelitis epidemics of the 1940s and 1950s, it became necessary to have
objective criteria for starting treatment with a respiratory aid and to guide subsequent weaning from a
respirator. In neuromuscular disease, vital capacity, maximal inspiratory and “sniff” pressures decrease with
disease progression, and are key in assessing respiratory impairment and the need for assisted ventilation.
Weakness of the respiratory muscles commonly occurs and is prevalent in critical illnesses which occur
from a lack of oxygen, malnutrition, and a number of metabolic abnormalities (Baydur, 1988; Esau et al.,
1995). In spinal cord injury, lung function is closely related to the level of injury (Baydur, Adkins, &
Milic-Emili, 2001). Respiratory muscle weakness leads to impaired cough ability, retention of airway
secretions, and increased risk for aspiration pneumonia, a common cause of morbidity and mortality in these
individuals. Muscular weakness in chronic illness, for example, is related to malnutrition and cachexia from
chronic infection and cancer. Kyphoscoliosis and chest wall restriction, often a consequence of chronic
neuromuscular disease, not only impose mechanical disadvantage, but also predispose the person to
respiratory impairment and failure. Pulmonary hypertension occurs as a result of progressive loss of lung
volume and oxygen deficit, leading to right-sided heart failure.

Therapeutic Approaches to Respiratory Failure in
Patients with Chronic Neuromuscular Disease

Resting the Respiratory Muscles: Assisted Ventilation

Rehabilitation counselors need familiarity with home care ventilation products, as thousands of
patients with chronic respiratory failure return to the community needing such services. Assisted ventilation
therapy, popular during the poliomyelitis epidemics, is still the most effective method to allow respiratory
muscles to return to normal functioning levels (Baydur, 1988; Baydur et. al., 2000). While this is a logical
approach during acute respiratory failure, intermittent rest therapy with ventilation for patients with chronic
respiratory failure has only recently regenerated interest, especially for use in people with neuromuscular
disorders. Mechanical ventilation dramatically reduces the oxygen cost of breathing in fatiguing muscles
and dyspnea (Esau et al., 1995). Intermittent rest therapy in patients with chronic respiratory insufficiency
has been successful when measured in terms of patient well-being, improving patients’ sleep, and
eliminating the common problem of morning headaches. Patients using intermittent rest therapy report
feeling more alert during the day and are able to complete daytime tasks with less fatigue (Bach, 1994;
Baydur et. al., 1990). The decline in lung function is often slowed or may even stop.

Researchers (Baydur, et al., 2000; Esau et al., 1995; Hess & Kacmarek, 2002) discussed the criteria
for chronic respiratory muscle rest therapy and described types of ventilators used in this method of
treatment. According to such research, individuals who use these modalities maintain a higher level of
independence and an improved quality of life at home. Assisted ventilation is cost effective when compared
to hospitalization, averaging about one-third the cost of a critical care unit.

Adjunct techniques designed to help eliminate airway secretions in neuromuscular patients include
cough assist methods (both by manual and machine-assisted techniques), chest percussive devices, and
glossopharyngheal breathing. When used consistently by patients and care givers at home, they prevent
pneumonia and avoid the need for tracheostomy (Bach 1993: Baydur et. al., 2000).

Ventilatory Muscle Training

Inspiratory muscles can be trained to increase their endurance and strength. While promising, the
success rate of ventilatory muscle training remains limited. First, there is a need for persistent patient
compliance. Second, for any given disease, it is unclear whether respiratory muscle strength or endurance
should be enhanced. Cessation of respiratory training programs results in a return to pretraining testing
values within about one week. Physicians generally do not recommend exercise of respiratory muscles in
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degenerative neuromuscular conditions such as polio, Guillain-Barré syndrome, and amyotrophic lateral
sclerosis (Celli, 1995a; Faulkner, 1995).

The Role of Nutrition in Respiratory Muscle Fatigue

Increased work of breathing associated with respiratory failure increases caloric demands that
cannot be met, leading to loss of muscle mass, strength, and endurance. While nutrition is a factor in
recovery from respiratory failure and muscle fatigue, consideration must be given to proper ratios of
carbohydrates, proteins, and fats. Several research studies suggested that appropriate nutritional support can
successfully wean some patients from mechanical ventilation (Hess & Kacmarek, 2002; Mahler, 1998).

Functional Limitations in Neuromuscular Disease

There are two levels of concern regarding disability in neuromuscular disease. First is the functional
limitation imposed by the physical impairment and resulting activity substitutions required. The second
concern involves the gap between the person’s functional ability and functional demands of work. Capacity
to function requires consideration of multiple factors, including respiratory impairment, education, age,
gender, economic circumstances, social environment, and energy requirements of a given occupation
(American Thoracic Society, 1986, 1995; Gaensler, & Wright, 1966). Two people with identical respiratory
impairments (based on lung function) are affected differently in their life situations, including ability to
perform specific work tasks.

Those with little or no direct experience with long-term care of ventilator-dependent patients often
raise the question of “quality of life” for these individuals. This problem is most often encountered with
parents of the Duchenne muscular dystrophy patient who is approaching respiratory decompensation
(Baydur et al., 1990; Gilgoff, Prentice, & Baydur, 1989). Yet, these young individuals adapt to a respirator
and wheelchair more readily than older patients. By contrast, older patients with long-standing respiratory
impairment, who are slowly developing respiratory failure and a need for assisted ventilation, require
special sensitivity and tact. For example, post-polio survivors have managed their care over the past 50 years
with independence from health professionals, except when in acute crises (Baydur et al., 2000). When their
margin of reserve has decreased, the specter of a tracheostomy recalls the dark days of the 1940s and 1950s,
when many of these people experienced emergency tracheostomies and iron lungs. Seeing many others
around them dying, they resist the recommendation for a tracheostomy years later, a recommendation that
causes them to relive the experience.

Nasally or orally applied intermittent positive pressure (noninvasive) ventilation is a common
method used to provide a noninvasive means of assisted ventilation (i.e., without a tracheostomy) in those
patients with marginal respiratory function (Bach, 1993; Bach, 1994; Hess & Kacmarek, 2002). Such
modalities are helpful in those patients with associated sleep apnea syndrome. Sleep-disordered breathing
often occurs in patients with symptoms of nocturnal insomnia, daytime somnolence, and elevated daytime
arterial carbon dioxide tension levels. Sleep-disordered breathing can be associated with physical problems
like high blood pressure and psychological disturbances, such as anxiety, irritability, loss of concentration,
and depression.

Vocational Limitations Resulting from Neuromuscular Disease

Depending on the nature and extent of paralysis, respiratory and global muscle involvement results
in a wide spectrum of vocational limitations. For patients with physical impairments, activities such as
ambulation and employment present major challenges. Disability is reflected by fatigue from overuse of
muscles, a noticeable limp, slowness of gait or inability to walk, and dyspnea (shortness of breath).

As with chronic obstructive pulmonary disease, shortness of breath is assessed first by taking a
detailed history. Such a history includes documentation of specific activities leading to shortness of breath;
intensity, type, and duration of exercise causing these episodes; and time required for recovery. The
physician notes the influence of circumstances and emotions, posture, unusual sensations, variations of daily
weather, and seasonal changes. Other influencing factors are recorded, such as degree to which shortness of
breath interferes with employment or recreation, approximate date of onset, progression, or regression in
severity since onset, and whether shortness of breath occurs even during rest (Gaensler & Wright, 1966).
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The distress associated with work experienced by most individuals with severe pulmonary impairment,
including those with neuromuscular disorders, is related to several activities. These include prolonged
duration of low-level activity; no facilities for rest on the job; and the exertion, frustration, and discomfort
experienced in travel to and from work. Other problems are motivation and attitude. People desiring
rehabilitation tend to perform to the best of their abilities when asked to do graded exercise tests. By
contrast, individuals claiming total disability and financial compensation are less motivated to exercise to
maximum potentials.

Among groups studied, polio survivors have the highest rate of employment (Bourke, 2003). They
are highly motivated to raise families and maintain full time employment. Many have attended college and
received advanced degrees. Because of their personal experience, they often function as counselors,
sometimes for other people with neuromuscular disease. Yet, because of the muscle overuse syndrome,
many have curtailed daily activities and reduce employment hours or decrease exertional levels of work,
much to their distress. The situation for individuals with more progressive neuromuscular disorders is more
devastating. An almost complete loss of muscle function and various other disturbances results in severe
limitations.

Rehabilitation Potential for Those with Neuromuscular Disease

Chest rehabilitation in neuromuscular disorders is basically geared to reduce or relieve hypoxemia
and hypercapnia, and to cope effectively with respiratory infections. Individuals use their own resources as
much as possible to achieve these goals. In all conditions, after hospital discharge, patients practice
procedures and techniques learned in the hospital. They are prescribed thoracic expansion breathing
exercises; deep breathing exercises encourage inspiration of air and lung expansion. People who are
hyperventilating require breathing exercises, such as diaphragmatic breathing and pursed lip breathing to
help them achieve slower and deeper breathing patterns. Since this breathing technique may increase the
work of breathing, the goal is to balance improvement in lung expansion against discomfort.

Reconditioning exercises, while important for patients with spinal cord injury, may present a
problem for patients with motor neuron diseases and myopathies. Many physicians feel that muscle fatigue
exacerbates further muscle tissue destruction and should be avoided. Patients with progressively debilitating
muscle disorders, such as poliomyelitis, need to limit their daily activities to what is most comfortable. They
should not push themselves beyond physical limits when engaging in work, leisure activities, and home life.
Ifthey already receive assisted (usually noninvasive) ventilation, particularly at night, they need to add time
on ventilation during the day (Hess & Kacmarek, 2002).

Buchanan, LaBarbera, Roelofs, and Olson (1979) found that 76% of families with children with
Duchenne’s muscular dystrophy identified psychological issues to be the major problem confronting them.
Madorsky, Radford, and Neumann (1984) highlighted psychosocial issues surrounding death and dying in
this population; they found discrepancies in perceived services and needs. Families and patients
overwhelmingly desired more training, education, and support when confronting terminal issues.
Importantly, while only 22% of patients and 17% of parents reported having been offered counseling
services, 74% of clinic staff regarded counseling as readily available.

To address these issues, Gilgoff et al. (1989) suggested having a special clinic available to work
with patients and families at the time of impending respiratory failure. This clinic combines the skills of a
pulmonologist, pediatrician, and respiratory nurse specialist, with the support of physical, occupational,
speech, and respiratory therapists, and a psychologist. This approach has three primary objectives:

1. Educate the patient and family.

2. Institute elective ventilation before onset of acute respiratory failure for those patients who select this
option, and provide ongoing support for these patients and families.
3. Provide psychological support to those patients and family members when they do not wish to receive as-
sisted ventilation.
For patients choosing mechanical assisted ventilation, sequential following of the vital capacity and
carbon dioxide levels provides a useful guide in predicting the need for mechanical ventilation before acute
respiratory failure occurs. This allows respiratory support to be started early, making the transition to a
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respirator less stressful and preventing the occurrence of an emergency situation and lengthy hospitalization.
Sharing information with patients and families allows them to formulate constructive life plans. In this way,
the patient and family can become active members of the health care team, rather than solely relying on a
medical bureaucracy.

Conclusion

Individuals with respiratory conditions will have limitations in stamina due to shortness of breath
and limited respiratory function. Shortness of breath occurs with or without exertion, depending on the
extent of impairment. Environmental conditions such as pollutants, dust, extremes of temperature, and rapid
temperature changes can trigger exacerbations of asthma and COPD and further limit stamina. Problems
with stamina may involve specific activities or be present for a wide range of functions. If full time work is
not possible, the person might consider part-time work or home employment.

The worker may be able to trade more physically demanding activities for less strenuous ones
through reasonable accommodation. Motorized carts or power wheelchairs diminish carrying of objects and
ambulation. If the worker has a rotating work shift, a change to a standard shift lessens energy expenditure.
The counselor can perform a work site assessment to determine what factors of the job need modification for
a worker to continue functioning effectively (Brodwin et al., 2003).

Case Study

Mr. Robert Smith, a 58 year-old supervisor in an automobile parts plant, was referred because of a
complaint of progressive exertional dyspnea. He and his wife have raised a son, 30 years of age, and a
daughter, 28 years old. The son is an assistant hospital administrator and the daughter is an elementary
school teacher for a local school district. Six years ago, Mr. Smith’s medical condition started, following an
episode of pneumonia which was treated with antibiotics. Subsequently, Mr. Smith noted exertional
shortness of breath while walking on level ground. Robert smoked cigarettes (two packs a day for 30 years)
until six months ago. Past medical history includes several previous episodes of bronchitis. He has no
allergies or cardiac disease. For the past 25 years, he worked at his job at an automotive parts plant, starting
initially on the assembly line, and steadily rising up through the ranks to attain a supervisory position in the
production department.

Physical examination and pulmonary function testing showed moderately severe airway obstruction
consistent with emphysema. An exercise test showed moderately severe exercise impairment during which
the testing had to be stopped prematurely because of severe dyspnea.

Questions

Does this person have an identifiable medical condition? Describe the condition.

Discuss possible causes and contributing factors to this condition.

Describe Mr. Smith’s possible functional limitations as related to his job. Explain your response.
Should he attempt to continue working in his present occupation?

If your recommendation is to continue his employment, what advice would you give Mr. Smith and his
employer regarding reasonable accommodation, if any?

6. What alternative rehabilitation possibilities can be considered in his case? Consider the use of transfer-
able skills.
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Introduction

Hematology is the study of diseases of the blood — the body’s transport system. The solid
component of blood contains three types of cells which are formed in the bone marrow: red blood cells
(RBCs), white blood cells (WBCs), and thrombocytes or platelets. The fluid component of blood is called
plasma. Plasma is mainly water, but also contains coagulation and immunological proteins, glucose,
dissolved carbon dioxide, fatty acids, and electrolytes, such as sodium and potassium. RBCs are the most
numerous types of cell circulating in blood; each RBC contains millions of molecules of hemoglobin, an
iron-containing protein that is responsible for transporting oxygen from the lungs to the rest of the body. In
addition to carrying oxygen within the RBCs, blood also carries proteins responsible for coagulation or the
clotting of blood, one of the body’s most important methods of self-repair (Hoffman, Benz, Shattil, Furie, &
Cohen, 2005). The spectrum of hematological disorders is quite broad; this chapter discusses two
hematological disorders - hemophilia and sickle cell anemia. These disorders reflect the range of issues that
a rehabilitation counselor is likely to encounter in providing services to people with hematological
disorders.

Hemophilia

Hemophilia refers to a collection of hereditary, chronic bleeding disorders. The most common types
of hemophilia result from an inherited deficiency of coagulation protein factors VIII and IX. These factors
are particularly crucial for generation of and effective fibrin clot, without which continued bleeding occurs
after the body is traumatized. Deficiency of factor VIII results in the coagulation disorder known as
hemophilia A or “classic hemophilia,” and deficiency of factor IX results in hemophilia B or “Christmas
disease” (Hoffman et al., 2005). The frequency of occurrence of hemophilia A is one in 5,000 male births
and that of hemophilia B is one in 30,000 male births (Greer, Foerster, Rodgers, Paraskevas, & Glader,
2008).

Survival beyond young adulthood of people with severe hemophilia was uncommon before 1960.
By the mid-1980s, many countries with well-organized hemophilia treatment centers reported improvement
in life expectancy that now approaches the average lifespan. Timely treatment of bleeding and judicious
prophylaxis have dramatically reduced severity of joint disease, resulting in enhanced mobility and
decreased disability (Pace, 2007). Increased numbers of persons with hemophilia marry and have greater
involvement in social, educational, and work activities.

Genetics

The genetic defects accounting for deficiency of factors VIII and IX both occur on the X
chromosome. Males have one X and one Y chromosome (XY), whereas females have two X chromosomes
(XX). A mother carrying the defect X" on one of her X chromosomes (X"X) may transmit hemophilia to her
son (X"Y), or pass the defect to a daughter (X"X) who becomes a carrier for hemophilia. The mother may
transmit her normal X chromosome to her son (XY) or daughter (XX), and no genetic transmission of the
mutant gene then takes place. Sons of a carrier mother and a normal father have a 50% chance of having
hemophilia and daughters have a 50% chance of being carriers. Since a father with hemophilia (X"Y)
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contributes only his Y chromosome to his sons, none of his sons will have hemophilia, but all his daughters
will receive his X" chromosome and will be carriers (X"X). This explains why hemophilia is almost
exclusively a disease of males. Usually, a male inherits his mutant gene (X") from his carrier mother (X"X),
but in about 30% of cases of hemophilia, there is no family history of the disease and it is believed to arise
from a spontaneous mutation (Mannucci & Tuddenham, 2001).

Disease Severity

Critical as they are for coagulation, the amounts of factors VIII and IX present in normal plasma are
extremely small, and can be measured only in sophisticated research laboratories. For clinical purposes, one
measures the level of each of these factors by its functional activity. The normal functional level of both
factors, based upon a pool of plasma samples from normal persons, is 1.0 unit/ml of plasma. This is
expressed as 100% activity. Values for factor VIII and factor IX in normal persons range from 50-170%. The
minimum amount of each factor necessary for adequate coagulation is approximately 30%. Physicians
categorize severity of hemophilia into three forms. Mild hemophilia occurs when the plasma coagulation
factor level is 6% to 30%. Moderate hemophilia occurs with plasma coagulation factor levels of 2% to 5%.
Severe disease occurs when only 1% or less of normal plasma coagulation factor is detectable (Greer et al.,
2008; Raphael, 2005).

Clinical Manifestations

The major clinical manifestations of hemophilia are bleeding into a joint (hemarthrosis) or a muscle
(hematoma). Signs of hemarthosis or hematoma include pain, swelling, increased warmth of the joint or
muscle, and some degree of limitation of motion. Hemarthroses occur primarily within the knees, but also in
the elbows, ankles, shoulders, hips, and wrists. In severe cases, despite similar levels of coagulation factor
activity, frequency of hemarthrosis varies widely from patient to patient. Joint bleeds may occur as often as
two to three times a week, especially in the younger years. As the person enters adult life, episodes typically
become less frequent. Some severely affected persons may not have a significant hemarthrosis for months.

Bleeding into the joint capsule initiates development of hemophilic arthropathy (joint disease). The
inner surface of the joint capsule is lined by tissue called synovial membrane. During a joint bleed, various
blood components, together with enzymes released from the synovium cause inflammation of the
membrane. The synovial membrane responds to repetitive bleeds by producing a fibrous, highly vascular
tissue which replaces normal synovium. Chronic synovitis (inflammation of the synovial membrane)
ensues. Frequency and severity of hemarthroses further increases (Rosendaal et al., 1998). This vicious
cycle leads progressively to degeneration of cartilage, destruction of bone, and replacement of joint space
with fibrous (scar) tissue. Bones may fuse (ankylosis) resulting in deformity and a severely impaired range
of motion. The early stage of synovial proliferation and joint destruction resembles the disease process of
rheumatoid arthritis, whereas end-stage hemophilic arthropathy is similar to severe osteoarthritis (McPhee,
Papadakis, & Tierney, 2008).

In addition to joint bleeding, persons with severe hemophilia with a virtual absence of factor VIII or
factor IX are more likely to bleed excessively into any traumatized organ. They are prone to bleed more
readily into structures diseased in such a way as to favor bleeding (e.g., stomach ulcer, bladder tumor,
inflamed pancreas). Intracranial bleeding accounts for about 25% of deaths in hemophilia and usually
follows head trauma. The modestly increased incidence of seizure disorder in people with hemophilia
probably stems from previous head injuries involving intracranial bleeding.

Diagnosis
When there is a known family history of hemophilia on the maternal side of a woman’s family,
testing for hemophilia is recommended to determine carrier status (Greer et al., 2008). If her father has
hemophilia, she is a definitely a carrier. A female carrier of the hemophilia gene can choose not to have
children or she can undergo pre-natal testing to establish the sex of the fetus early in pregnancy. If the fetus is
amale, she may choose to terminate the pregnancy or continue with the pregnancy after being counseled that
medical science has made great strides in managing hemophilia as a chronic condition.
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At birth, diagnosis of hemophilia can be made by analysis of umbilical cord blood. When there is no
family history of hemophilia, prolonged bleeding suggests the presence of severe hemophilia. A
hematologist establishes the diagnosis of hemophilia, its type (deficiency of factor VIII or factor IX), and the
degree of severity (percent level of factor activity); effective care of a person with hemophilia requires a
multidisciplinary health care team of physicians, nurses, and social workers to address the problems as he
progresses from childhood through adolescence and adult life. The professional team concept gave rise to
development of a comprehensive network of hemophilia treatment centers throughout the nation and in
many parts of the world (Kasper & Dietrich, 1985). Studies have confirmed the efficacy of the
comprehensive care paradigm used in Hemophilia Treatment Centers (HTC) (Dietrich, 1991). Persons with
hemophilia who receive care in HTCs have a 60% reduction in mortality compared to those not being seen at
HTCs (Soucie et al., 2000).

Treatment

The mainstay of treatment for hemophilia A and B is periodic replacement of the deficient factor
with human blood protein products (called “factor concentrates™) first extracted from pooled or multiple
donor plasma beginning in the 1960s, now synthesized by newer and safer recombinant technology. By the
1970s, home-administered and self-administered factor concentrates led to prompt control of bleeds and
reduced joint and muscle damage. Self infusion of concentrate is readily done by the individual in about 15
minutes. Studies have shown that a home-based program for self-infusion significantly reduces bleeding
complications and absences from school or work (Soucie et al., 2001). Furthermore, prophylaxis (providing
concentrate in anticipation of trauma, as opposed to treatment when a bleed occurs) reduces medical costs
and minimizes loss of productivity (McPhee et al., 2008). Less than two decades after replacement therapy
through self-infusions became available, data clearly has shown that the number and length of
hospitalizations had decreased; visits to hospital emergency rooms and hemophilia clinics decreased in
inverse relation to the number of infusions given at home, work, or school. The number of individuals with
hemophilia who were employed had increased (Hoffman et al., 2005; Serjeant & Sergeant, 2001).

Concentrate has become increasingly safe from contamination by blood borne infectious agents
because of donor deferral procedures put in place by the American Red Cross, as well as by viral inactivation
techniques used in the laboratory preparation of concentrates from pooled donations (Hoffman et al., 2005).
Both these procedures were begun in the 1980s after substantial numbers of men with hemophilia developed
antibodies to the human immunodeficiency virus (HIV) and many developed AIDS. In addition,
recombinant factors VIII and IX were licensed for the treatment of hemophilia and these preparations
eliminated the risk of transmission of infectious agents (Mannucci & Tuddenham, 2001).

Functional Limitations

The rehabilitation counselor can expect to encounter widely different degrees of functional
limitations among clients with hemophilia. The extent of limitation usually correlates inversely with the
individual’s level of the deficient coagulation factor. Some older clients, or clients with severe disease who
have not had the benefits of modern treatment, have severe, generalized arthropathy. A few need to use
wheelchairs for ambulation. Most young men have minimal or no joint deformities. The ages in between
younger and older include men with a wide spectrum of limitations. Some men who were previously
severely limited due to deformed joints have had surgical correction of the deformities by insertion of
endo-prostheses to restore function (Logan, 1995).

Individuals with hemophilia who grew up during the era of modern treatment have few vocational
limitations. Counselors need to surmount any residual notions that these clients necessarily require
sedentary jobs, must be in protected environments, cannot perform manual labor jobs, and frequently miss
work because of disease. Many individuals work successfully in physically demanding jobs and also in light
and sedentary white-collar and blue-collar vocations. Persons with severe hemophilia, especially those who
bleed more frequently, need to be discouraged from pursuing jobs requiring maneuvers that are potentially
traumatic to joints (e.g., repetitive clutch pedal operation in a man with chronic left knee arthropathy) and
occupations clearly dangerous because of a particular person’s joint limitations. Because the person with
hemophilia can normalize his coagulation mechanism within minutes, many potentially hazardous jobs
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offer little more risk than to other workers. Counselors need to plan vocational rehabilitation efforts
according to the specific limitations of the particular client.

Intellectual Functioning

Persons with hemophilia do not display any inherent intellectual limitations. In fact, some studies
suggest higher than average intelligence. Data collected during the 1960s and early 1970s showed a notable
gap between scores on intelligence tests and achievement tests, the lower achievement attributable to
disrupted school attendance. The average educational level attained was considerably less than by men in
the general population. Within two decades following the advent and implementation of factor replacement
and self-supervised treatment, several countries reported the achievement by people with hemophilia were
attaining educational levels at least equivalent to age-matched, unaffected men (Colegrove & Hurtzinger,
1994; Hoffman et al., 2005).

Psychosocial Factors

Psychosocial dynamics in men with hemophilia have provided focus for considerable investigation.
As a group, these individuals display the same range of psychological variation present in non-affected
persons. There is no general personality pattern for persons with hemophilia. Repeatedly, it is noted that
many men with hemophilia are optimistic and exhibit strong ego strength. These men believe that coping
with their disease has given them a “hardihood” they would not otherwise have developed. Despite these
observations, the rehabilitation counselor needs to be aware of specific psychological limitations that
sometimes occur (Falvo, 2009).

Particularly in previous years, when a boy with hemophilia was born, the mother not infrequently
experienced varying degrees of guilt because of what she perceived as her “genetic responsibility.”
Commonly, these mothers became inappropriately anxious and overprotective. Severe curtailment of her
son’s activities coupled with excessive attention and indulgence sometimes led to development of an overly
dependent, passive, anxious person who experiences feelings of hopelessness, pessimism, and social
isolation. By contrast the boy sometimes responds with denial leading to reckless, “daredevil” activities and
pathologic risk taking. HTCs have been able to do much to provide families with counseling and education.
Better understanding of the disease and awareness of the dramatic effects of modern treatment have helped
mitigate unhealthy parental concerns.

Employment remains a concern for people with hemophilia. Clearly, unemployment diminshes
self-esteem and fosters passivity, pessimism, and depression. A client’s self-concept as being
“unemployable” may be a key reason for reluctance to seek a job and failure to present oneself in the most
positive light when seeking employment. Failure to find a job often reinforces initial self-doubts. If the
rehabilitation counselor can help the client surmount reticence and negativism regarding employability, the
client will be able to take a critical step forward (Raphael, 2005).

Specific Functional Limitations

Physical limitations vary with each person. Arthropathy of a lower extremity weight-bearing joint is
most likely to be physically limiting. For some individuals, elbow or shoulder joint disease may pose the
greatest limitation. The client and a member of the HTC team can provide reliable information about which
joints are disabling and in what manner. A knee with almost no range of motion due to severe arthropathy,
but with only rare hemarthroses is less disabling for many jobs than a right elbow with severe chronic
synovitis and frequent bleeds, in a right-handed person.

Occupational Limitations

Viewed as a group, persons with hemophilia have few vocational limitations. On an individual
basis, the counselor will see a variety of restrictions. Magnitude of the disease correlates closely with the
presence of occupational limitations. There is a strong correlation between successful self-management of
the disease and ability to function in the workplace. Clients with severe hemophilia who are on
self-supervised treatment are best able to cancel the effects of an accident on the job that causes a bleed.
Most clients with mild, and many clients with moderate disease, have almost no vocational limitations. A
characteristic feature of severe disease, especially among those who bleed more frequently, is
unpredictability. Joint bleeds and hematomas often appear to be spontancous. Therefore, persons with
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severe hemophilia may not always optimally perform certain jobs in which unbroken continuity of activity
is essential. A 15-minute break is generally all the individual needs for self-infusion (Falvo, 2009).

The rehabilitation counselor must evaluate the client’s vocational limitations individually
(Brodwin, Parker, & DeLaGarza, 2003). Members of the comprehensive hemophilia treatment team can
provide precise assessment of functionality. Most employees with hemophilia can perform equal to their
peers who do not have hemophilia in a variety of jobs and professions. Inaccurately perceived limitations by
prospective employers because of lack of understanding of this disorder far outweigh actual functional
limitations.

Rehabilitation Potential

To be an effective advocate for individuals with hemophilia, the counselor needs to understand both
the clinical behavior of the disorder and its impact on the person (Falvo, 2009). Contrary to popular
misconception, persons with hemophilia are not fragile individuals only suitable for very specialized jobs
located in protected environments. Often called “bleeders,” many people erroneously believe individuals
with hemophilia are vulnerable to rapid blood loss upon exposure to the slightest trauma. In reality, these
people bleed no more rapidly or excessively from minor cuts and superficial abrasions than do persons who
do not have hemophilia. This is because the earliest phases of clotting are unimpaired in hemophilia. Rather,
the blood fails to clot and the person continues to bleed for a prolonged time. With modern treatment,
individuals can work safely and productively in a variety of jobs.

Rehabilitation potential for individuals with hemophilia is excellent. Effective treatment of
bleeding episodes, prevention or minimization of the disabling complications of joint bleeds, and ability to
correct deformities through surgery has greatly enhanced employability. Because of modern treatment
modalities, many persons have completed high school and, increasingly, have additional education.

Before the advent of modern medical therapy, some clients developed irreparable deformities.
Others received inadequate medical treatment. Appropriate medical treatment can prevent further
progression of existing disabilities and help prevent additional complications. The rehabilitation counselor
may consider the initial status upon first seeing the client as being relatively stable and work jointly toward
selecting a vocation in which the disability will not adversely affect functioning on the job (Taylor, 1976).

For clients who bleed frequently, the opportunity to self-infuse at the worksite effectively reduces
morbidity and loss of work time. Capacity to store concentrate and necessary accessories (needles, syringes,
and gauze pads) is needed.

Individuals self-infuse in their offices or in restrooms. Some self-infuse at a nearby gasoline station
or restaurant to conceal their hemophilia. Many employers have a first aid room where employees can
self-infuse at the worksite. Company (industrial) physicians and nurses should be encouraged to avail
themselves of assistance and guidance through the local HTC. Rehabilitation counselors can educate
employers by providing current information about the medical treatment of this disease. Persons with
hemophilia frequently learn to compensate for their limitations and, therefore, often have fewer injuries than
other workers in similar jobs. In many respects, people with hemophilia may be optimal clients for
vocational rehabilitation because the disease itself can be effectively controlled (Brodwin et al., 2003). If
unexpected deterioration of joint status or other unforeseen medical factors alters the client’s physical
abilities, he may again become a candidate for vocational guidance and rehabilitation.

Rehabilitation counselors need to be knowledgeable in modern methods of hemophilia treatment.
Most employers are unfamiliar with recent medical advances that allow persons with hemophilia to live
near-normal lives. Although common, employers typically do not understand self-supervised infusion.
Counselors need to educate employers in this and other areas of treatment to maximize potential
employment opportunities for these clients (Brodwin et al., 2003; Raphael, 2005).

Sickle Cell Anemia

Sickle cell anemia is characterized by a single amino acid change in a globin (valine for glutamic
acid in the 6th residue) that produces a hemoglobin molecule of reduced solubility, especially in the absence
of oxygen. A red blood cell (RBC) containing sickle hemoglobin forms polymers inside the RBC, thereby
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converting it from its normal biconcave shape to a crescent-shaped, or sickled, RBC. Sickled RBCs block
small blood vessels and sometimes large ones, causing damage to them and eventually death to the cells
supplied by the affected blood vessels (Platt, 2008). The sickled RBCs are responsible for producing all the
clinical manifestations of disease in people who have sickle cell anemia. These present significant
challenges for the person with sickle cell anemia, but medication has made much progress in treating sickle
cell anemia so that now persons with sickle cell anemia live into their fifth and sixth decades (Pace, 2007).

Most cases of this disease occur in people of African or Mediterranean ancestry. In the United
States, about 8% of African-Americans carry an abnormal beta globin gene for Hb S (sickle cell trait), about
2% carry an abnormal beta globin gene for Hb C, and another 4% carry an abnormal gene for beta
thalassemia. Consequently, about one in every 500 African-American children inherits two abnormal beta
globin genes and has sickle cell anemia, the most severe form of sickle cell disease. Considerable scientific
evidence indicates that these abnormal Hb genes arose in Africa, the Mediterranean area, and some
Southeast Asian countries as partial protection against malaria (Bunn, 1997; Serjeant & Serjeant 2001).

The most common and severe form of sickle cell disease is sickle cell anemia (Embury, Hebbel,
Mohandas, & Steinberg, 1994; Serjeant & Serjeant, 2001). Hemolytic anemia is present in a child by the age
of six months, although vascular occlusion symptoms may not appear until one year of age. Persons with
sickle cell anemia have severe anemia. They exhibit frequent painful crises during childhood and loss of
function of the spleen (an organ with multiple blood-cleaning functions), predisposing them to severe
infections. Until recently, bacterial infections were the most common cause of death in children. Now,
prophylactic treatment with penicillin has nearly eradicated this problem (Gaston et al., 1996; Platt,
Brambilla, & Rossi, 1994). During the adolescent years, there is often a lessening in occurrences of crises as
viral infections decline and individuals learn to avoid precipitating factors.

Children frequently have delayed growth and a delay in the onset of puberty. About half of persons
with sickle cell anemia are tall and thin with abnormally long limbs. Delayed growth and sexual maturation
appear to be related to nutritional factors, although the exact mechanism is unknown. Researchers have not
determined a specific treatment for this. As an adult, there is wide variation in disease manifestations and
severity. Approxnnately 10% of individuals have extremely benign disease, whereas 25% have a severe
form requiring frequent hospitalizations for pain control. Most persons have symptoms requiring
hospitalization once a year or less (Platt et al., 1991). The long-term effects of recurrent vascular occlusion,
ischemia, infarction, and fibrosis may cause one or more types of chronic organ damage. As a result, the
management of organ complications becomes a major issue and prognosis is uncertain (Platt et al., 1994).

Clinical Manifestations

Vaso-occlusions (blockage of blood vessels by sickled RBCs) account for most of the severe
complications of sickle cell disease and can present as acute episodes (called “crises”) of severe pain in the
chest, back, abdomen, or extremities. A painful vaso-occlusive crisis has a sudden onset, usually lasts five to
six days, and may be localized to one area of the body or generalized (Francis & Johnson, 1991).

One type of vaso-occlusive crisis, acute chest syndrome, is the leading cause of death and
hospitalization (Castro, Brambilia, & Thorington, 1994; Golden, Styles, & Vinchinsky,1998). The acute
chest syndrome is commonly caused by fat embolism and community-acquired pneumonia and can progress
to respiratory failure if not treated aggressively with transfusions and bronchodilators to improve
oxygenation.

Other organs of the body can be affected by vaso-occlusive complications, such as the kidneys
which can lead to kidney failure. Leg ulcers occur due to infarcts in the skin around the ankles. Prolonged
standing in one position, such as may occur with certain jobs, makes these ulcers worse. Vaso-occlusion of
the bones and joints can lead to severe physical limitations. Bone infarcts (aseptic necrosis) in the lower
extremities and the vertebrae of the spinal cord precipitate collapse of the involved bone and lead to
degenerative osteoarthritis in older individuals. Serious limitations of function then result (Pace, 2007;
Serjeant & Serjeant, 2001). Occlusion of the intracerebral arteries causes thrombosis and can result in a
cerebrovascular accident (stroke). As with other diseases, both intellectual and physical disabilities can
result from central nervous system complications in childhood, leading to limitations in adulthood and are
challenging rehabilitation issues.
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A major cause of illness and death in sickle cell anemia, especially in children, is bacterial infection.
Septicemia (infection in the blood) and meningitis (infection of the membrane of the spinal cord or brain) are
life-threatening and commonly occur in sickle cell disease. Prophylactic treatment with penicillin, and
vaccination against Streptococcus pneumoniae of all children with sickle cell disease by age two, has
substantially reduced infections and markedly decreased childhood mortality (Gaston et al., 1996). After age
10, occurrence of septicemia and meningitis decline, but high incidences of localized infections (i.e.,
pneumonia, pyelonephritis, and osteomyelitis) persist (Serjeant & Serjeant, 2001; Hoffman et al., 2005).

Treatment

In addition to supportive treatment during vaso-occlusive crises, or treatment for complications
associated with sickle cell disease affecting specific organs, hydroxyurea has been used to try to shift
hemoglobin production from sickle hemoglobin to fetal hemoglobin (which does not sickle as readily) by
changing marrow-proliferation kinetics to favor fetal hemoglobin production. In 1995, a landmark study
demonstrated the effectiveness of hydroxyurea in reducing the occurrence of painful crises from 4.5 to 2.5
per year (Charache et al., 1995). Clinical consensus is that persons with moderate-to-severe disease, those
with three or more acute painful crises or episodes of acute chest syndrome in the previous year, should be
given hydroxyurea. Information about the use of hydroxyurea in sickle cell disease has been published by
the National Institutes of Health (National Institutes of Health, 2002). Hydroxyurea is not without side
effects. Suppression of bone marrow function can occur, as well as adverse effects on reproductive function
(Platt, 2008).

Functional Limitations

As in other chronic diseases with childhood onset, the individual with sickle cell disease has
physical as well as psychosocial issues that play a role in the potential for vocational rehabilitation. A full
range of medical, psychiatric, and social services are needed to maximize overall functioning for successful
rehabilitation.

Physical Limitations

Physical limitations are primarily the result of the fatigue and weakness associated with anemia and
sickle cell crises (Raphael, 2005). Although there is great individual variation, sickle cell crises typically
occur on an average of once or twice a year. Not all episodes are severe enough to require hospitalization.
The crisis usually resolves within a week. Yet, there may be an additional 5-10 days during which the
individual has residual symptoms. Some persons maintain work activity throughout sickle cell crises; others
need to take time off work. This amount of time varies from one to several days and occasionally up to two
weeks. This is dependent not only on the individual, but also on the exertional level of an employee’s work
activity. Therefore, counselors need to consider the exertional level of work when providing vocational
rehabilitation (Brodwin et al, 2003).

Employees with sedentary or light jobs are able to continue working through sickle cell crises more
often than persons who have physically demanding jobs. When providing vocational rehabilitation for
individuals who are changing jobs or are entering the labor force for the first time, the counselor is advised to
consider this with the client who has occasional sickle cell crises.

In the presence of lung disease, dyspnea (shortness of breath) becomes the limiting factor for
exertional levels of work (Greer et al., 2008). Analysis of physical demands, both usual and occasional, for a
particular vocation is useful. Job restructuring or accommodation is helpful when a position has occasional
physical demands beyond the person’s capacity.

One can find visual field defects and visual loss in one or both eyes in sickle cell anemia. Functional
limitation is dependent on extent of visual loss and improvement that can occur with use of visual aids.

Leg ulcers produce pain and limitations of motion in the affected extremity. This interferes with
activities such as standing, walking, climbing, and balancing. Prolonged standing is one possible cause of
these ulcers. Counselors need to assess possible complications and resulting functional limitations in
standing and walking (Falvo, 2009).
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Bone and joint disease interfere with physical activity because of pain, deformity, loss of strength,
and decreased endurance. The nature of the impairment depends upon the joints involved. Walking,
standing, bending, climbing, and balancing may be affected. Some limitations are overcome by learning
new techniques for physical activities through physical therapy. Prosthetic implant surgery has been a
successful technique in this area.

Environmental Factors

Several environmental conditions exacerbate symptoms. Extreme cold or intense heat should be
avoided. Jobs involving exposure to cold and damp conditions need to be avoided since these environmental
factors precipitate sickling of RBCs. Exposure to employment environments with noxious fumes, high
levels of dust, and poor ventilation are not tolerated well, especially for individuals with pulmonary
problems. Hot and humid conditions add stress on the heart and precipitate dehydration (Francis & Johnson,
1991). On all jobs, persons with sickle cell disease need easy availability of water and other fluids to prevent
potential dehydration.

Psychosocial Issues

Sickle cell disease is a chronic condition requiring careful attention throughout an individual’s
lifetime. Emotional stress can exacerbate symptoms and make management of the overall disease difficult.
The disease itself, with its inherent uncertainty, causes emotional upheaval. An inability to predict or control
symptoms leads to heightened anxiety and increased frustration. Recurrent painful episodes of sickle cell
crises add to emotional distress (Brodwin et al., 2003). Understandably, emotional difficulties are common
in persons with sickle cell disease and contribute to poor self-esteem, depression, and anxiety. Self-concept
is formed early in childhood; with recurrent episodes of sickle cell crises and repeated hospitalizations,
children with sickle cell disease often develop dependent personalities and passive-aggressive traits (Dell
Orto & Power, 2007; Seeley, 1995).

Depression is the major psychological factor associated with this disease; it affects the ability to
cope with the variable nature of the disease. Consequently, psychiatric consultation may be helpful when
preparing a client for vocational rehabilitation.

Rehabilitation Potential

Most people with sickle cell disease will not need vocational rehabilitation services. Those with
moderate or severe disease may have chronic complications and organ damage and become candidates for
rehabilitation. Individuals with recurrent sickle cell crises that interrupt their work life may benefit from
rehabilitation services. Counselors need to be able to interact with employers to explain sickle cell disease
symptoms. An employee with an otherwise good employment record may be able to use accumulated sick
leave for occasional sickle cell crises. Reasonable accommodation can facilitate a successful return to work
for someone with moderate to severe sickle cell symptoms (Brodwin et al., 2003).

An example of reasonable accommodation for persons with sickle cell disease is an agreement with
the employer that the individual will work through minor illnesses and save or accumulate sick days to be
used for occasional sickle cell crises. Another accommodation is to have the worker put in non-paid
overtime between crises to be used when work is missed during a crisis.

Onsite observation of the job helps the counselor modify physical aspects of the position. When a
worker is having difficulty with physical exertion, the counselor can assist the client and employer in
modifying the amount of lifting and carrying required (Falvo, 2009). One may be able to break down into
lighter loads the amount lifted and carried; if this is not possible, the counselor may want to recommend job
restructuring.

Mental stress present on the job and its effect on potential development of sickle cell crisis needs
careful assessment. Modification of emotional stressors is more difficult than alteration of physical
activities. Often, it is impossible to change emotional stress factors. At times, positive facilitation by the
counselor is effective and results in decreasing emotionally stressful aspects of the job. Employer education
creates a more thorough understanding of the disease, helping diminish work-related stressors.
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When determining rehabilitation potential, the counselor evaluates physical complications the
individual has and whether time off work may be necessary when sickle cell crises occur. With this
information, in conjunction with appropriate medical consultation and an understanding of the provisions of
the Americans with Disabilities Act, the rehabilitation counselor is equipped to provide rehabilitation for
persons who have sickle cell disease.

Case Study

Mr. Leo Jones is a 53 year-old college educated, self-employed machinist with sickle cell disease.
He is married and has two young children. Mr. Jones developed bacterial septicemia (infection in the blood)
and multiple complications of sickle cell disease requiring intermittent hospitalization over several months
time. Both his marriage and business failed. His wife left him and moved to another state, taking their two
children (ages 7 and 10) with her and moving in with her elderly parents. Mr. Jones’ wife is Chinese and is
bicultural, maintaining some of the beliefs of traditional Chinese culture. Her parents always wanted her to
marry within their ethnicity and maintain a traditional Chinese home. This has caused emotional concern,
especially when it comes to raising her children.

Marriage problems and the failed business contributed to Mr. Jones’ anxiety and depression. Dr.
Carla Williams, his treating physician, noted that Leo had severe depression and referred him for
psychological counseling. As a result of his condition, Mr. Jones developed a fatalistic attitude and did not
complete the recommended course of counseling. Consequently, his depression deepened.

Dr. Williams restricted Mr. Jones to light work. There are no limitations in the areas of standing and
walking.

The daily work activities of a machinist (U. S. Department of Labor, Dictionary of Occupational
Titles [DOT] # 600.280-022, 1991) include setting-up and operating machine tools and fitting and
assembling parts to make or repair metal parts, mechanisms, tools, and equipment. One reads blueprints,
diagrams, and mechanical drawings, uses precision-measuring tools, and understands a variety of
machining procedures. Machinists use hand tools and power tools throughout the work shift. Mr. Jones had
been self-employed for 30 years in this line of work.

Due to physical limitations related to bone destruction (avascular necrosis) in both hips, Mr. Jones
was unable to return to his machinist business, which often required 10-hour days, six days a week. Beside
himself, he had two helpers in the business who did general machining. Work in the machine shop involved
occasional lifting up to 80 pounds when shipment orders arrived, and regular lifting of 45 pounds, with
repetitive lifting of 20-25 pounds. Mr. Jones stood or walked 50% of the workday.

After the business failed and for the next 10 years, Leo filled his days with a variety of activities
related to his church and various social clubs. By assuming a demanding schedule of responsibilities
associated with these activities, he kept active. During this period, Dr. Williams needed to hospitalize him as
often as six times a year for acute painful crises, and recurrent bone infections (osteomyelitis). Eventually,
Mr. Jones was reunited with his children when they returned to the city to attend college. With these new
family responsibilities, he gave up many of his outside activities and concentrated on assisting his children
with their studies and making a home for them. Within a few months, Leo noticed a remarkable decrease in
the frequency of hospital admissions, which he related to improved self-care. Proper rest, careful attention to
fluid intake, and monitoring of physical activities has contributed to the improved clinical course of the
disease.

Mr. Jones’ depression cleared. Subsequently, he determined the need for a higher income and
sought vocational rehabilitation services. A counselor from the state department of rehabilitation provided
counseling, guidance, and job placement. These services were successful and Leo was placed as a reader and
driver for people with visual impairments.

Questions
1. Discuss physical, environmental, and psychosocial aspects of sickle cell disease.

2. Outline a vocational profile for Mr. Leo Jones including age category, educational level, work history
(exertion and skill levels), occupationally significant characteristics, and transferable skills.
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3. IfLeo had decided to make further attempts to make his machinist business succeed, how would you as
his rehabilitation counselor approach this decision? Provide supporting arguments.

4. Can you recommend use of transferable skills as another viable vocational rehabilitation option for Mr.
Jones? If so, describe what skills are transferable to other skilled and semiskilled jobs.

5. Discuss the rehabilitation goal pursued in this case and explain why the counselor may have recom-
mended it. Do you agree with this rehabilitation plan?

6. Speculate how Mr. Jones was able to achieve his vocational goal.
7. Evaluate this case from a multicultural prospective.
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Chapter 9

RHEUMATIC DISEASES

Thomas D. Beardmore, M.D.
Penny J. Chong, M.D.

Introduction

Rheumatology is the scientific study and care of rheumatic diseases; a physician who specializes in
rheumatic diseases is a rheumatologist. This specialty has developed within the last 75 years in the United
States and Western Europe. All urban areas in the United States have practicing rheumatologists, and major
urban centers have rheumatology training programs within medical schools and major hospitals. The
American College of Rheumatology (http:www.rheumatology.org/) promotes research and education on
arthritis and is the professional organization for rheumatologists; the Arthritis Foundation
(http://www.arthritis.org/) is the organization that raises funds and conducts arthritis research and patient
education throughout this country. Both these organizations have headquarters in Atlanta, Georgia and are
excellent resources for rehabilitation counselors seeking information about rheumatic disorders (Harris et
al., 2008; Lee & Abramson, 2005).

Definition

Rheumatic diseases are a group of conditions affecting the supporting structures of the body,
including the joints and periarticular tissues, connective tissues of the skin, bones, muscles, and diseases of
the immune system. They include a group of inflammatory diseases affecting connective tissue that are
insidious (develop in a subtle, gradual manner) in onset, characterized by exacerbations and remissions, and
resistant to medical therapy (there are no cures, only palliative treatment). Included in this group are arthritis
and diseases that cause pain, stiffness, and abnormalities of mobility. Fundamental features of rheumatic
diseases are the signs of inflammation: warmth, swelling, redness, pain, and loss of motion. Individuals with
rheumatic disease have complaints of pain, loss of energy, easy fatigability, stiffness, and limitations of joint
motion. Work endurance and capacity are affected by these symptoms; with severe involvement, activities
of daily living and mobility become impaired.

Arthritis and Myositis

The common rheumatic diseases that affect the joints are called “arthritis,” those that affect the
muscles are termed “myositis,” and “soft tissue rheumatism” is present when soft tissues (tendons,
ligaments, bursa, and muscles) are involved accompanied by associated stiffness and pain. There are more
than 100 rheumatic diseases that result in pain, stiffness, and functional impairment. Some of the more
common diseases are osteoarthritis (the most common rheumatic disease), rheumatoid arthritis (the highest
rate of disability), gout, bursitis, tendonitis, fibromyalgia, systemic lupus erythematosis, scleroderma, and
ankylosing spondylitis. Less common types of rheumatic diseases include myositis (polymyositis and
dermatomyositis), scleroderma, and arteritis (Harris et al., 2008; Klippel, Stone, Crofford, & White, 2008;
McPhee, Papadakis, & Tierney, 2008).

Arthritis and Rheumatic Disorders

Musculoskeletal diseases, which include arthritis and rheumatic disorders, are the leading causes of
disability and absence from work (Harris et al., 2008). They are the second most common reason for which
people see physicians, affecting 20% of the adult population. Arthritis and the other rheumatic diseases are
difficult to diagnosis due to the subtlety of physical signs, the tendency for symptoms to overlap with other
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medical problems, and the paucity of diagnostic clinical and laboratory tests. Symptoms tend to develop
gradually, respond to treatment slowly, and require long-term care.

Impact, Prevalence, and Cost

The impact of arthritis in the United States is great. In 2003-2005, 50% of adults 65 years old and
over reported a diagnosis of arthritis. It is estimated that 46 million people have arthritis. Of these, 294,000
are under age 18; this represents one in every 250 children (Hootman, Bolen, Helmick, & Langmaid, 2006;
Hootman & Helmick, 2006).

Currently, over seven million Americans are disabled by arthritis. Annually, arthritis accounts for
500 million days of restricted activities and 68 million days of lost work. It is the leading cause of
absenteeism in business and industry and the second leading cause of disability payments (following heart
disease). In 2003, the total cost attributed to arthritis and other rheumatic conditions in the United States was
$128 billion, up from $86 billion in 1997. Medical expenditures (direct costs) for arthritis and other
rheumatic conditions in 2003 were $47 billion, up from $35 billion in 1997. Earning losses (indirect costs)
for arthritis and other rheumatic conditions in 2003 were $47 billion, compared to $35 billion in 1997.
Rheumatoid arthritis accounts for 2.2 million days of lost work and osteoarthritis accounts for 66 million
days of lost work, annually. In the United States, one in every five people or 20% of the population has an
arthritic condition (Hootman et al., 2006; Hootman & Helmick, 2006).

Categories of Rheumatic Disease

There are three categories of rheumatic diseases that the rehabilitation professional is most likely to
encounter. First, are the diffuse connective tissue diseases (rheumatoid arthritis, systemic lupus
erythematosis, scleroderma, and polymyositis). This category has the most severe and highest prevalence of
disability. Second is osteoarthritis, the most common form of arthritis, accounting for the largest number of
lost work days. The third category is ankylosing spondylitis, which causes severe back pain and often is
confused with other causes of back pain.

Rheumatoid Arthritis

Explanation of Disease State

Rheumatoid arthritis (RA) is a systemic disorder of the connective tissues of the body, characterized
by exacerbations and remissions. Its primary targets are the joints and adjacent supporting structures. The
lining of the joint (synovium) is the site of chronic inflammation. Synovial tissues proliferate and
lymphocytes (white blood cells) and other chronic inflammatory cells invade its interstices (spaces or gaps
in tissues). This inflammatory process produces pain, heat, swelling, and loss of joint motion. The process is
locally invasive and rheumatoid tissue erodes cartilage, bone, and ligaments.

The etiology of rheumatoid arthritis is unknown, and was originally characterized as being of
insidious onset and slow progression. However, there is substantial data that by the end of the second year
from onset of symptoms, 90% of patients show radiographic evidence of damage.

Incidence

RA is a common disorder affecting approximately 1% of the adult population. It has a high
disability rate estimated to be 21 per 1,000 people (Cooper, 2000). This disability rate is higher than the next
three most common conditions: heart disease, back impairment, and hypertension. In addition, people
diagnosed with rheumatoid arthritis utilize more medical services (physicians and hospitals) than patients
with osteoarthritis, back pain, or tendonitis. Rheumatoid arthritis is three times more likely to affect women
than men and has its peak onset between the ages of 20 and 30, although the incidence of RA has declined
over the years. Because of its chronicity and severe consequences, it is a primary focus of arthritis research
(Harris et al., 2008).
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Effects

The primary effects of this type of arthritis are pain, swelling, loss of joint motion, joint deformities,
and subsequent loss of function. The disease is one of exacerbations and remissions, but the overall course is
progressive. Pincus et al. (1984) analyzed a group of individuals diagnosed with rheumatoid arthritis over a
period of nine years and found a steady decline in physical functioning; 92% had significantly lower overall
functioning. Of those under 65 years of age who were working at the commencement of the study, 85%
demonstrated significant work disability. Meenan, Yelin, Nevitt, and Epstein (1981) studied the financial
impact of rheumatoid arthritis on wage earning and found that people earned 50% of what was expected
based on their earning potential, and average individual income dropped, accounting for a 32% decrease in
family income. Most had medical coverage but not adequate disability insurance to cover loss of earnings.
Of the 59% of people with insurance coverage for loss of earnings, the coverage provided income for a
maximum of six months.

People with RA have a symmetrical arthritis affecting multiple joints. Initially, small joints of the
body are affected, but eventually all joints can be impacted. The initial symptoms occur in the small joints of
the hands and feet with symptoms of pain, swelling, and joint stiffness. Individuals commonly experience
fatigue, morning stiffness, and may have weight loss. As the disease progresses, more joints are affected and
the degree of disability increases. Development of characteristic deformities of the hands typically occurs
with rheumatoid arthritis. These deformities limit performance of employment and leisure activities.
Restriction of range of joint motion frequently accompanies the deformities. Additionally, individuals
become self-conscious about the appearance of their hands and feet, restrict their activities, and tend to wear
concealing clothing (Klippel et al., 2008; Pincus et al., 1984).

Diagnosis

Diagnosis is established through clinical features and laboratory testing. To establish a diagnosis,
the arthritis must be polyarticular (i.e., involve more than one joint) and be at least six weeks in duration.
Synovial joints are involved in a symmetrical manner. Initially affected are the small joints of the hands and
feet, although any synovial joint may be involved; rheumatoid arthritis is a systemic (affecting the entire
body) disease. Subcutaneous nodules develop at pressure points. These soft, non-tender nodules vary from a
few millimeters to several centimeters in size and are most common at the elbow. Joints are swollen, tender,
with increased synovial fluid. People with more severe disease may have inflammation of the lining of the
lungs and heart, lung involvement with fibrosis (scar tissue formation) and nodules, and inflammatory
vessel disease of the skin and other organs. Dryness of the eyes and mouth is common as are compression of
peripheral nerves adjacent to joints (e.g., carpal tunnel syndrome).

Laboratory results are sparse but persons may have mild anemia, thrombocytosis, elevation of acute
phase reactants, but normal urinalysis and uric acid levels, and have a serological abnormality, called
rheumatoid factor. Rheumatoid factor, an autoantibody, is present in 75% of people with rheumatoid
arthritis; it is associated with extra articular disease and a prognosis indicative of a more severe condition. In
early disease, x-rays show loss of bone density (osteoporosis) and soft tissue swelling about the joints.
X-rays of individuals with more advanced arthritis show loss of articular cartilage, erosion of bone adjacent
to joints, and associated deformity (Harris et al., 2008).

Treatment

Currently, there is no cure for RA, although there are good palliative measures that can ameliorate
symptoms or induce remission for extended periods. A three-pronged approach to treatment should be
considered with 1) non-steroidal anti-inflammatory drugs (NSAIDS) and/or low dose oral and/or
intra-articular steroids, 2) disease modifying antirheumatic drugs (DMARDS), and 3) biologic agents
(Majithia & Geraci, 2007).

By decreasing inflammation, NSAIDS and steroids reduce pain and swelling and improve range of
motion and strength. NSAIDS (e.g., ibuprofen) are generally preferred because they tend to have fewer side
effects, although steroids are more potent. NSAIDs and steroids can be taken together.
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DMARDS include methotrexate, leflunomide, hydroxychloroquine, sulfasalazine, and
azathioprine. They are slow acting and may require up to six months to achieve a therapeutic response. By
potentially reducing the inflammatory hyperplastic synovium and reversing erosions of bone and nodules,
early use can slow progression of RA and improve overall prognosis (Majithia & Geraci, 2007).

The biological agents are the newest line of treatment and like DMARDS can take weeks to months
to have discernible effects (McPhee et al., 2008). They have very diverse mechanisms of action. These
biological agents are more effective than methotrexate at slowing radiographic progression. The biologic
agents, however, do have significant potential side effects, such as increased susceptibility to serious
infections (Weinblatt, Dremer, & Bankhurst, 1999).

Total joint replacement is a standard treatment for advanced joint disease which is progressive,
symptomatic, and unresponsive to pharmacologic treatments. Through joint replacement, the diseased joint
is surgically replaced with an artificial joint of highly polished metal, which articulates (forms a joint) with a
plastic component. Surgery relieves pain and frequently improves mobility. Resumption of work and
recreational activities may occur after joint replacement (Koopman & Moreland, 2005). Successful joint
replacements have been achieved in the hands, wrists, shoulders, hips, and knees with the greatest level of
satisfaction with hip and knee replacements.

Functional Limitations

Functional limitations for individuals with rheumatoid arthritis are of primary concern. As the
disease progresses and the years pass, functional loss becomes progressive. The American College of
Rheumatology established criteria that physicians use to describe functional status. These criteria are
illustrated in Table 1 and include Functional Class I (normal function) through Functional Class IV (unable
to perform self-care activities). People referred for vocational rehabilitation are usually in Functional
Classes II and III. Functional limitations are stated relating to the stage of the disease and areas of the body
involved (Hochberg et al., 1992).

Table 1
Functional Status In Rheumatoid Arthritis*
CLASS I Able to perform all usual activities of daily living.
CLASS II Able to perform all usual self-care and vocational activities. Limited in avocational
activities.
CLASS I Able to perform all usual self-care activities. Limited in vocational and avocational
activities.
CLASS 1V Unable to perform usual self-care, vocational, and avocational activities.

* American College of Rheumatology Criteria, Revised 1991 (Hochberg et al., 1992).

Chronic Pain

All individuals diagnosed with rheumatoid arthritis have pain that is chronic in nature and
exacerbated by movement of the affected joints. Additionally, many people have stiffness of the entire body,
which is primarily a morning phenomenon and may last from minutes to hours. Specific functional
disabilities occur in each individual, depending on the stage of disease and body areas affected. This
disorder causes loss of motion and pain on motion; there is weakness, decreased strength, and diminished
endurance. If the hands and upper extremities are involved, pain and loss of motion results in decreased
capacity to perform grasping, fine dexterity hand activities, and overhead reaching. With lower extremity
involvement, decreased capability to stand and walk for long distances occurs.
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Emotional and Intellectual Factors

People with rheumatoid arthritis have no emotional limitations except those imposed by a disorder
associated with chronic illness, pain, and loss of motion (Harris et al., 2008). There is an increased incidence
of depression; however, it is not greater than would be expected for any chronic disorder that is progressive
in nature. Intellectual capacity is not affected and ability to interact on a social level is unimpaired.
Occasionally, because of the deforming nature of the disease, embarrassment is experienced concerning
deformities of the hands and feet, as well as use of ambulatory aids such as canes, walkers, and wheelchairs
(Arango & Cano, 1998).

Vocational Considerations

If rheumatoid arthritis is not well controlled or of long duration, there may be chronic pain, stiffness,
fatigue, and weakness, all of which influence an ability to work. Yet, during the first years of the disease,
most people obtain good control with first and second line medications, and vocational limitations are a
consequence of the specific area of the body affected. Because of a reduction in strength and involvement of
articulations effecting movement, most individuals are unable to perform heavy or very heavy work
activities. Employment in the exertional categories of light and sedentary is preferred. If a person, before
acquiring rheumatoid arthritis, was performing medium work, it is likely that employment will need to be
modified to light work (McPhee et al., 2008).

Upper extremity involvement. Hand and wrist involvement results in decreased power grip; most
people with rheumatoid arthritis are assessed below the 5™ percentile for grip strength (Cooper, 2000).
Additionally, pinch, grasp, and manual dexterity are reduced. If there is involvement of the hands, wrists,
elbows, and shoulders, activities involving reaching and rapid movements of the upper extremities are
diminished.

Lower extremity involvement. Disease in the lower extremities results in impaired ability to rise
from a sitting position, stand, and walk for long periods of time. Work activities should accommodate the
specific deformities and symptoms of the individual. If the arthritis affects standing and walking, the person
may be limited to sedentary work activity.

Other factors. Some people with rheumatoid arthritis require special considerations because of
deformities, weakness, and loss of joint range of motion. Adaptations, such as higher chairs, raised toilet
seats, and curb cuts accommodate lower extremity impairments. Occasionally, individuals have other health
problems related to rheumatoid arthritis. For example, multisystem involvement from rheumatoid disease
usually results in generalized fatigue with decreased strength and endurance.

Rehabilitation Potential

Rheumatoid arthritis does not affect intellectual capabilities. Life expectancy for a person with this
disease is shortened by a few years. Therefore, if retraining is required, counselors may consider more
extensive training and educational programs. The disease is progressive; however, it is slowly progressive
and functional impairments increase at a gradual rate. Most people need accommodation or training for work
that requires less exertion, perhaps one or two exertional levels less than prior work activities. Hence, heavy
work activities prior to diagnosis will likely need to be restructured to activities involving medium or light
work, and performance at the light level will need modification to sedentary work. No matter how severe the
disability, the person with rheumatoid arthritis with work modifications should be able to do sedentary work
activity. Many can work at the light level, and a few will be able to perform medium work.

Studies on return to work for people with arthritis indicated that work disability is related to age,
number of involved joints, and a desire to remain gainfully employed. Control of pace and work activities
was shown not to be a significant factor (Reisine, McQuillan, & Fifield, 1995). In a report from a
state-federal rehabilitation agency, restoration of physical health, amount spent by rehabilitation agencies,
and duration the case was open positively correlated with return to work (Straaton, Maisiak, Dortch, &
Lopez-Mendez, 1990). Educational level, severity of disability, and financial status had no relationship to
the outcome of vocational rehabilitation. As a result, rehabilitation counselors should persist with retraining,
re-education, and vocational placement for people with rheumatoid arthritis unable to work at their current
or prior positions.
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Continued consultation with the physician, allied health professionals (i.e., occupational and
physical therapists), and a work environmental specialist can help accommodate needs in the work
environment. Prognosis for work is enhanced for individuals who have higher education levels because, in
general, work environments for employees with higher levels of education require less physical exertion and
mobility. Since intellectual functioning is not affected by RA and the expected lifespan is only a few years
less than normal, rehabilitation counselors need to make every effort to return people diagnosed with this
condition to the workforce.

Osteoarthritis

Explanation of Disease State

Osteoarthritis (OA) is a degenerative disease affecting the articular cartilage lining the surfaces of
joints. It is a localized disease and does not have systemic manifestations. Osteoarthritis is an ancient
disease; there is anthropological evidence of OA involving the weight bearing joints in fossil skeletons of
ancient humankind. This condition refers to a group of overlapping distinct diseases with different
etiologies, but similar biologic and clinical outcomes. OA affects the entire joint, including the subcondral
bone, ligaments, capsule, synovial membrane, and periarticular muscles (Brandt, Dieppe, & Radin, 2008).
Pathophysiologically, there is degeneration of the articular cartilage with fibrillation, fissures, ulceration,
and loss of joint surface (Kuettner & Goldberg, 1995).

Effects

Osteoarthritis is the most common arthritis in the United States, more often affecting women.
Virtually everyone over 65 years of age will have x-ray evidence of osteoarthritis; yet, most people do not
have symptoms. There is a characteristic wearing away of the surface cartilage at the joint, resulting in pain,
swelling, stiffness (particularly with activities), and loss of motion.

The disorder primarily affects the joint cartilage; yet, secondary inflammation involving the joint
lining is common. Surface cartilage is disorganized, lost, and adjacent bony growth at the joint margins
occurs. Marginal bony spurs are characteristic of osteoarthritis. Diagnosis is primarily based upon
symptoms and characteristic x-ray changes, which include loss of cartilage, increased bone density, and
bone overgrowth at the joint margin (Lee & Abramson, 2005).

Treatment

Nonpharmacologic interventions such as exercise, weight loss, modifying activities of daily living,
physiotherapy, braces, and use of a cane and orthotics benefit many people. Pharmacologic therapy includes
topical agents and oral medications. Acetaminophen is the oral analgesic of choice (Hunter & Lo, 2008).
Other patients require the use of narcotic analgesics for pain relief. Joint prostheses (total artificial joints) are
effective for advanced OA when lesser treatments prove ineffective.

Functional Limitations

People with OA do not exhibit systemic features; no other organ systems are involved, and there are
no emotional or intellectual consequences. The disorder is localized and may be symptomatic with severe
functional problems; more commonly, it does not create major physical limitations. Most people with
osteoarthritis are older; many are no longer in the workforce and are not candidates for vocational
rehabilitation. Those who are in the workforce have functional limitations that are specific to the areas of the
body involved.

If the small digits of the hands are affected, there will be stiffness and loss of motion that interfere
with finger dexterity. Pinch and grip may be decreased. Other common areas affected by OA are the cervical
and lumbar spine, resulting in pain and loss of motion with rotation of the body and with bending. The
weight bearing joints of the lower extremities, especially the hips and knees, are commonly involved and
have the highest incidence of disability. People with osteoarthritis of the hips or knees have pain particularly
with standing and walking. Additionally, there is loss of range of motion and stiffness with the initiation of
activities (Klippel et al., 2008).
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Vocational Considerations

Emotional, intellectual, organ systems, and other health factors do not limit the vocational process.
For individuals that have OA of the lumbar spine, ability to bend and lift is reduced by one or more
exertional levels. When the knees and hips are involved, tolerance for bending, squatting, ladder or stair
climbing, long distance ambulation, and lengthy periods of standing are reduced. With OA of the hands, fine
manual dexterity and strength are reduced.

Rehabilitation Potential

Persons with localized osteoarthritis and the lack of systemic features are good candidates for
rehabilitation. Both short-term and long-term training and educational programs are realistic. Movement is
affected, while strength is preserved. Communication skills, social skills, behavioral abilities, the capacity to
learn, comprehend, and other intellectual skills are unchanged. Because of the lack of systemic features of
this illness and involvement of only particular joints, rehabilitation potential usually is strong.

Systemic Lupus Erythematosis

Explanation of Disease State

Systemic lupus erythematosis (SLE), commonly called lupus, is a disorder of the immune system,
resulting in inflammation of the connective tissue. The disease is characterized by the presence of
autoantibodies against the DNA and RNA/protein complexes. Some patients form pathogenic immune
complexes (Oelke & Richardson, 2002).

Incidence

This disorder primarily affects women and has an increased incidence in African-Americans,
Hispanics, and Asian Americans. In this country, the incidence of SLE is 3.5 per 100,000 per year in whites
and 9.2 per 100,000 per year in African-Americans. The prevalence of SLE is 40-50 per 100,000 population
with a total of 239,000 Americans affected. African-American females account for the most prevalent
group. Eighty-six percent of people with lupus are women. The peak onset of this disease is during the most
productive part of a woman’s life, between the ages of 20 to 30 (Harris et al., 2008; Klippel et al., 2008).

Effects

Systemic features of fatigue, fever, weight loss, and joint pain characterize the disease. All
individuals have joint pain as a predominant symptom; yet, major disability is not related to the joints, but
rather to systemic involvement. The characteristic clinical course is one of exacerbation and remission;
remissions may last for many years. Typically, SLE affects multiple organ systems but not all at the same
time. Joint pain is the most common symptom with small joints being most affected. When compared to
rheumatoid arthritis, there is no morning stiffness and joint deformity is rare. Some people have skin rashes,
especially in sun-exposed areas of the body. There may be inflammation of the lining of the heart and lungs,
and acute or chronic renal disease that can progress to renal failure. Central nervous system involvement
manifests itself as stroke, psychosis, or depression for some individuals. Anemia is a common problem (Lee
& Abramson, 2005; McPhee et al., 2008).

Diagnosis

The diagnosis of SLE requires at least four of the eleven criteria (at any point in time, not necessarily
all at once) that the American College of Rheumatology has set forth. These criteria include the presence of a
malar rash, discoid rash, photosensitivity (skin rash from the sun), oral ulcers, non-erosive arthritis, serositis,
renal disorder, neurological disorder (seizures or psychosis), hematologic disorder (hemolytic anemia,
leucopenia, lymphopenia, thrombocytopenia), immunologic disorder, and antinuclear antibody (Harris et.
al., 2008; Koopman & Moreland, 2005). Prognosis depends upon the organs involved and is most guarded
when there is renal and central nervous system involvement.
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Treatment

Treatment is a function of the organ systems involved. Musculoskeletal symptoms (arthralgias,
arthritis, myalgias) are treated with NSAIDS. Corticosteroids are added when symptoms are refractory to
NSAIDS, and are generally reserved as temporizing measures when other organ systems are affected
(Dooley & Ginzler, 2006). When other organs are involved, immunomodulating drug therapy may be
implemented (Harris et. al., 2008). Steroids are often taken concomitantly until other medications take
effect. A small percentage of individuals develop chronic renal failure from the nephritis and require dialysis
or kidney transplantation. Because of the variable nature and intensity of this disease, some people
experience only minor symptoms while others have major symptoms with increased morbidity and even
early death. Careful clinical follow-up is indicated for all patients with SLE (Klippel et al., 2008).

Functional Limitations

Fatigue is a major symptom of SLE and a prominent consideration in job placement. It is
particularly apparent during periods of exacerbation, but not during remissions. In contrast to other forms of
inflammatory arthritis (e.g., rheumatoid arthritis), there are no problems with mobility, motor strength, or
control. Limitations are dependent upon the organ systems affected; pulmonary and cardiac involvement
causing shortness of breath limit exertional activities. Persons who have central nervous system
involvement may be limited by emotional problems and chronic depression. An individual who has had a
stroke may have residual problems of hemiparesis (muscle weakness on one side of the body), which
interferes with ambulation and motor skills in the involved extremities.

Vocational Considerations

Expected lifespan of people with SLE is good unless there is involvement of the central nervous
system or the kidneys; hence, educational and training programs that are longer in duration can be
considered. Special environmental factors involve avoidance of cold environments, as vasospasm of fingers
and toes may occur when exposed to cold objects and environments. Sun intolerance (excessive ultraviolet
light exposure) can worsen the illness; jobs with excessive exposure to sun are inadvisable. Most people are
restricted to light or sedentary exertion because of fatigue (Straaton et al., 1990).

Rehabilitation Potential

When SLE is in remission, either naturally occurring or medication induced, the individual will
have no physical or emotional impairments. This disorder may have years in which it remains in remission;
persons diagnosed with lupus are good candidates for re-training and educational programs. Motor and
physical limitations are not a common consequence of this disease.

Scleroderma

Explanation of Disease State

Scleroderma is a chronic disorder of the connective tissue in which there is inflammation of
multiple organs of the body resulting in increased deposits of collagen. Primary target organs are the skin,
joints, lungs, gastrointestinal tract, and heart. The etiology is unknown.

Effects

There may be extensive fibrosis and tightening, particularly of the hands, face, chest, and feet.
Inflammation may cause sclerosis (scarring) of the lungs, heart, and gastrointestinal tract. People with
scleroderma have great intolerance to cold; cold temperatures cause spasm of the peripheral vessels that may
result in gangrene in the tips of the fingers and even loss of entire digits. Deformities are not a common part
of this disease. General fatigue, weakness, and loss of motion related to fibrosis about the joints and skin are
common consequences.
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Treatment

Treatment is only palliative and symptomatic; non-steroidal anti-inflammatory drugs are given for
inflammation and pain. Second line drugs such as D-penicillamine have beneficial effects on interstitial lung
disease and renal involvement if given over long periods of time. Other treatments are directed at symptoms
associated with specific organs affected by this disease. Pulmonary artery hypertension is the major cause of
death in patients with scleroderma (Chang, Wigley, White, & Wise, 2003).

Functional Limitations and Vocational Considerations

Scleroderma causes impairment of fine motor activities of the hands, as well as manipulations
requiring hand strength. Grip and pinch are markedly reduced and the ranges of motion of the wrists, elbows,
and shoulders may be mildly decreased. There is no intellectual impairment; mobility is usually not a
problem. Individuals with pulmonary involvement have fatigue and restricted activity because of shortness
of breath upon exertion. Because of this, jobs within the light and sedentary exertional categories are
recommended. Preferred work environments for persons diagnosed with scleroderma are ones that are warm
and not subject to extremes or changes in temperature. Job activities should not involve repeated trauma to
the hands, since trauma and cold temperatures can result in vasospasm, gangrene, and even loss of fingers.
Cognitive functioning is not affected by scleroderma.

Rehabilitation Potential

Many individuals with scleroderma have minimal limitations. In more severe cases, there are
problems with manual dexterity, stamina, and working in cold environments. Other than these limitations
and precautions, rehabilitation potential usually is good, with most workers being able to stay on their jobs
with possible minor accommodations.

Polymyositis and Dermatomyositis

Explanation of Disease State

Polymyositis and dermatomyositis are uncommon, having an incidence of 0.9 to 9.3 new cases a
year per million people (about the same incidence as systemic sclerosis and 1/3 the incidence of SLE). This
is an autoimmune disorder of skeletal muscle in which the muscles are inflamed and lose strength. The usual
course of polymyositis is a sudden onset of severe weakness and then recovery. Remissions can last for
many years with few exacerbations. There is a biomodal distribution of the onset of polymyositis — at ages
10 to 15 and then ages 45 to 60 (Harris et al., 2008). Dermatomyositis is a condition similar to polymyositis,
but one in which a skin rash is present in addition to inflammation of the muscles.

Effects

The proximal muscles of the extremities are most involved; hence, patients have major involvement
of the muscles about the shoulder and hip regions. Diagnostically, one sees elevation of serum levels of
enzymes of skeletal muscle, and abnormalities on an electromyogram (EMG). Symptomatically, there
occurs an inability to raise the arms above the head, arise from sitting, and climb stairs. For those who do not
have full return of strength, there is partial return of strength that can be maintained for years. Only a small
percentage of individuals have continued loss of strength.

Treatment

Most individuals diagnosed with polymyositis are treated with corticosteroids at doses of 30 to 60
milligrams per day until the muscle enzymes normalize. Steroids are tapered slowly over a six month period
(Martino & Kagen, 2006). It is estimated that 90% will have a positive response, and 50-75% will go into
remission. Those who do not respond well are treated with second line medications, such as azathioprine and
methotrexate, either alone or in combination. Alternatively, intravenous immune globulin (IVIg) has been
shown to be effective (Dalakas et al., 1993).
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Functional Limitations and Vocational Considerations

When there is not a full recovery, there is either a minor degree of motor weakness (i.e., arising from
a chair) or major motor problems (i.e., inability to stand or walk, and capacity to do only activities involving
the musculature of the forearms and hands). Individuals in this latter group have functional capacities similar
to persons with paraplegia (lower extremity involvement). Those with severe lower and upper extremity
concerns have a functional capacity similar to people with quadriplegia. Fortunately, severe extremity
complication occurs in only a small percentage of individuals who have this condition. People with
polymyositis who have significant weakness of the lower or upper extremities require jobs with the lowest
exertional categories, conducting primarily light and sedentary activities. These persons may require
walking aids or wheelchairs; therefore, workstations need modification to accommodate these assistive
devices. Once the disability is established, it is usually static, providing an opportunity for educational
training and retraining programs. Intellect is not impaired; comprehension and learning are maintained.

Rehabilitation Potential

For the majority of persons with polymyositis, medication effectively controls symptoms. After
treatment with various medications, most are able to return to work. Rehabilitation potential, therefore, is
positive. For the few who do not respond well to medications, potential for rehabilitation may be poor;
alternatively, the individual may have the capacity to do sedentary work activity.

Ankylosing Spondylitis

Explanation of Disease State

Ankylosing spondylitis (AS) is a chronic inflammatory disorder of the synovial joints and entheses
(points at which tendons insert into bones) of the spine. Primarily a disorder affecting men, the incidence is
nine times greater for men than women. Initial onset occurs during the second and third decades of life and
causes pain, stiffness, and loss of motion of the lower back. Frequently, the disorder is mistaken for low back
pain of a mechanical or degenerative nature. AS is the most common inflammatory arthritis of the back.
Prevalence is 197 per 100,000. Other related diseases include Reiter’s syndrome, psoriatic arthritis, and
enteropathic (i.e., bowel associated) arthritis. These disorders have similar symptomatology and disability
patterns and are known collectively as spondyloarthropathies (Ritchlin, 2006).

Effects

This disorder is slowly progressive and, in its full expression, involves the entire spine from the
skull to the pelvis. The sacroiliac joints (posterior pelvic joints) are initially involved. Also affected are the
synovial joints of the back and ligamentous insertions that join the vertebral bodies. These areas become
inflamed resulting in pain, swelling, and loss of motion. Approximately 20% of patients with ankylosing
spondylitis have involvement of the peripheral joints, primarily the hips and shoulders. To a lesser extent,
there is involvement of the more peripheral joints of the lower extremities and hands (Harris et al., 2008).

Symptoms
Pathology of AS involves inflammation of the lining of the posterior joints of the back and
ligamentous connections between vertebral bodies. With progression of the disease, there is fibrous
ankylosis (fusion) and later, bony ankylosis of the affected joints with consequent loss of all motion in the
back. Pain is the main symptom, along with stiffness and gradual progressive loss of motion. When
ankylosis is complete, the pain stops but loss of motion in the spine remains.

Treatment

Treatment of AS is symptomatic, primarily with NSAIDS. Exercise helps retain range of motion
(Ritchlin, 2006). In some cases, sulfasalazine can be useful in reducing the length and severity of morning
stiffness and pain. Physical therapy with maintenance of proper posture is indicated to prevent development
of a bent fixed flexion posture of the spine (Klippel et al., 2008).
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Functional Limitations

Ankylosing spondylitis does not have systemic features; occasionally, patients have involvement of
the aortic valve of the heart and pulmonary fibrosis with resultant symptoms. Systemic features are not
correlated with loss of work capacity. In the majority of people, functional limitations are related to loss of
motion of the spine. Bending, twisting, and rotational motions of the lumbar and cervical spine are impaired.
If the hips and shoulders are affected there will be pain, loss of motion, and development of flexion
contractures in those areas. Involvement of hips, shoulders, and peripheral joints commonly lead to loss of
ability to work.

Vocational Considerations

Intellectual functioning is unimpaired. Aptitudes, interests, and communication skills are similar to
the normal population and life expectancy is unchanged, unless there is cardiac or pulmonary involvement.
There are no special environmental needs.

Early in the disease, most people with AS have chronic pain, but little impairment in range of motion
in the cervical and lumbar spine. Anti-inflammatory medications and analgesics control this; hence, little
modification of the work environment is needed. However, most individuals require reduction of exertion in
work activities. As the disease progresses, the person becomes unable to perform work that is within the
higher exertional categories because of pain and loss of mobility of the lumbar spine, including ability to
bend forward. Individuals with the most severe form of ankylosing spondylitis lack motion of the cervical
and lumbar spine and must bend from the hips; they need to move their entire body to see to the right or left.
Life expectancy is not affected by ankylosing spondylitis and most people have full, productive lives. Social
and behavioral skills are unimpaired, learning comprehension is unchanged and, with the exception of the
few who have cardiac involvement, there are no other health problems associated with this condition (Harris
et al., 2008; Koopman & Moreland, 2005).

Rehabilitation Potential

Rehabilitation potential for persons with this rheumatic disease generally is strong. With work
accommodation for those individuals who have heavier jobs, most maintain productive employment for
many years as long as they stay within the lifting and carrying restrictions recommended, usually within the
light and sedentary levels. Persons with chronic back pain from ankylosing spondylitis may need jobs that
do not involve undue emotional stress. With these factors in mind, the counselor can effectively rehabilitate
the majority of people with this disorder.

Case Study

Susan Valdez is 19 years of age and has had juvenile-onset rheumatoid arthritis for 14 years. During
this time, she has had long periods of illness where she was confined to her home and, as a result, is still in
her last year of high school. Her illness is currently well controlled and Susan has missed no school for the
past six months. She takes oral medication three times daily, self-administers subcutaneous injections of
etanercept twice a week, and visits her physician on a monthly basis to attempt to maintain her disease in
remission.

To maintain ambulation, Ms. Valdez has required surgery for her arthritis. She has had two hip
replacements and a knee replacement. Currently, she is able to walk about the house unassisted but uses a
motorized wheelchair for long distances when out in the community. At the current time, Susan experiences
morning stiffness and has arranged to take classes at school beginning at 10:00 A.M. or later. Occasionally,
she has pain in multiple joints including her feet, shoulders, wrists, and the small joints of her hands. Her
physician has prescribed pool exercise and Susan wears a wrist splint when she experiences pain in that area.
In addition to her limited ambulation, she requires assistance from her mother to shampoo her hair, has a
bilateral grip strength of 20 pounds, and pinch strength of five pounds.

Ms. Valdez is the fifth child of a second generation Hispanic family, and she is bilingual in Spanish
and English. Her father passed away and general relief and contributions from the adult children, including
Susan’s Social Security Insurance (SSI) payments, currently support her mother. Susan’s mother does not

133



Rheumatic Diseases

speak English and has never worked outside the home; she sees her life’s role as caretaker for her daughter.
The relationship between Susan and her mother is close and has been criticized by the health care team as
one that promotes dependence rather than independence.

Psychological testing has shown that the Ms. Valdez has high average intelligence, social
immaturity, and the absence of depression. The health care team feels that Susan has been an underachiever
in school and at home, relying on her mother and siblings rather than taking the initiative. Susan does not
drive and has not started dating. Her primary source of emotional support is her family and one girlfriend
from school.

The school principal referred Susan for vocational counseling. In six months, she will graduate from
high school, and she has no plans after graduation. Ms. Valdez has done well in school and has particularly
enjoyed the sciences, receiving a senior prize in biology. Unsure about attending college, Susan will be the
second in her family to complete high school; there are no finances to support a college education. Her sister
is currently the head cashier at a grocery store and has assured Susan that she can get her a cashiering job at
that store. Susan’s mother is against her working and feels that she should stay home and baby-sit for her
nieces, nephews, and the neighborhood children.

Questions
1. Isthis individual a suitable candidate for vocational rehabilitation counseling services? What additional
medical information is needed from her healthcare team?

2. Ifyou feel Ms. Valdez is a suitable candidate for counseling and rehabilitation, what programs would
give her the greatest opportunities for long-term employment? Is additional education indicated?

3. Discuss whether the job as grocery cashier with her sister is a good choice for employment.

4. How might her counselor handle Susan’s inability to drive and her dependence upon her mother? Is reli-
ance upon public transportation an option? Consider the impact of her motorized wheelchair on further
education, training, and work.

5. How will Susan’s current illness, physical limitations, and psychological status influence a decision
about higher education? Is she a viable candidate for college, or would educational efforts be problem-
atic? Should vocational training, higher education, or on-the-job training be considered?

6. What physical problems need to be considered if job placement is to be conducted? Indicate the impact
upon Susan’s ability to obtain and maintain employment.

7. List Ms. Valdez’ strengths and limitations from a physical and psychosocial perspective that need to be
evaluated when formulating vocational planning.

8. Discuss cultural implications regarding this case.
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Chapter 10

THE ACQUIRED IMMUNODEFICIENCY
SYNDROME

John J. Howard, M.D., M.P.H.

Introduction

This chapter presents a comprehensive overview of the scientific and medical aspects of infection
with the human immunodeficiency virus (HIV) from the standpoint of the rehabilitation professional. First,
the chapter discusses the modes of HIV transmission and the natural history of HIV infection. Next, the
clinical manifestations of HIV disease are reviewed, including the most common infections and tumors
which define the Acquired Immunodeficiency Syndrome (AIDS). The chapter then describes preventive
vaccines as well as treatment strategies used against HIV itself and against the different types of HI'V-related
infections and tumors. Lastly, the chapter focuses on the functional and vocational limitations associated
with HIV infection and AIDS and on the rehabilitation potential for persons affected by HIV.

In 1981, the first five cases of AIDS were described medically (Gottlieb, 1981). Since then, HIV has
infected more than 65 million persons and more than 25 million have died of AIDS. Globally, there are an
estimated 33 million people living with HIV (World Health Organization [WHO], 2008). The countries of
sub-Saharan Africa have been significantly affected by the AIDS epidemic. In 2007, Sub-Saharan Africa
accounted for 67% of all people living with HIV and for 75% of AIDS deaths (WHO, 2008). In the United
States, more a million AIDS cases have been reported to the Centers for Disease Control and Prevention
(CDC) and 500,000 deaths (CDC, 2006a). Using a new system designed to more accurately estimate the
number of new HIV infections in any given year, 56,300 new infections occurred in the United States in
2006 (Hall et al., 2008).

Since its recognition as a new clinical syndrome in 1981, AIDS not only has had a profound impact
on the medical world, but has also affected every social institution in American life. The problems caused by
the AIDS epidemic have touched families, schools, communities, business, industry, courts, religious
institutions, and government at all levels. AIDS has brought many controversial issues to the forefront of
public discussion. These include discrimination against HIV-infected persons in housing, employment, and
health care; the economic cost of providing care to persons with AIDS; the duty of government to protect its
citizens from communicable diseases like AIDS; and the obligation of physicians and nurses to provide care
for persons with AIDS.

The epidemic’s most profound effect has been on those who have become infected with HIV. HIV
causes progressive deterioration of the body’s immune system, increasing an individual’s susceptibility to
life-threatening infections and tumors. Without treatment, the median period for transition from HIV
infection to AIDS is 8-10 years (Brookmeyer & Gail, 1994).

Twenty-five years since the beginning of the AIDS epidemic, important medical advances in
treating HIV infection and AIDS-related conditions are occurring, helping to improve the quality of life for
persons with HIV infection and AIDS. Anti-retroviral therapy was one such medical advance introduced in
1996 (so-called highly active anti-retroviral therapy or “HAART”). Another is the development of more
effective treatments for the specific infections and tumors that occur in persons with AIDS. Between 1994
and 1997, AIDS deaths decreased by 75% and the occurrence of AIDS-defining diseases decreased by 73%
(Palella, Delaney, Moorman, & the HIV Outpatient Study Investigators, 1998).
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Due to medical advances, many persons with HIV/AIDS now function at higher levels for longer
periods of time than they were able to function when the epidemic first began in the 1980s (Dybul et al.,
2002). Living with AIDS, however, still demands a tremendous expenditure of physical and emotional
energy. Frequently, individuals with HIV infection and AIDS can no longer function at their previous levels
of activity, and many stop working.

When AIDS was first recognized as a medical condition in 1981, few thought that persons with
AIDS would ever have rehabilitation potential. At that time, AIDS was medically diagnosed only after the
virus had already destroyed the immune system, and little could be done medically to prolong life. Persons
with AIDS died within a short time following diagnosis. Before the advent of newer classes of anti-HIV
drugs, 95% of persons with HIV infection died of AIDS within 2 to 15 years (Senechek, 1997). Medical
progress has quickly transformed AIDS from a severely activity-limiting condition with a very short
survival time, into a condition with significant rehabilitation potential.

In spite of medical advances, limitations caused by societal discrimination continue to be a
challenge. Negative attitudes of the public and the medical community make rehabilitation of persons with
HIV/AIDS difficult. Fortunately, such negative attitudes are gradually being replaced with more positive
approaches to rehabilitative care due to the discovery of new medical treatments and rehabilitation
approaches. Many HIV-affected persons can benefit from early recognition of rehabilitation potential,
establishment of therapeutic goals, and prompt referral to a rehabilitation counselor.

Origins and Modes of HIV Transmission

Much speculation has centered on the origin of HIV. Only now, some 25 years after its emergence as
a pathogen of staggering proportions in the human population, is solid information emerging about HIV’s
origins. HIV-1, the more virulent strain of HIV, shows a close resemblance to a strain of a simian
immunodeficiency virus (SIV) called SIVcpz which infected several geographically isolated chimpanzee
communities in southern Cameroon (Taylor, Sobieszczyk, McCutchan, & Hanner, 2008). HIV-2
demonstrates a resemblance with an SIV that is found in the sooty mangabey, an animal indigenous to
western Africa (Heeney, Dalgleish, & Weiss, 20006).

Although the precise mechanism of HIV-1 transfer from animal to human is unknown, speculation
centers on butchering of chimpanzees and other animals for food and subsequent human contamination with
SIV-infected blood (so-called “Hunter Theory”). Viral gene studies have shown that HIV actually
originated in central Africa sometime around 1930 (Keele et al., 2006), spread among humans along the
Congo River into Kinshasa, Zaire where the earliest documented case of HIV-1 infection in humans has
been traced to a blood sample from 1959 (Zhu et al., 1998). The virus then moved from Africa to Haiti in
1966 and from there to the United States in 1969 (Gilbert et al., 2007).

HIV is a member of a family of Ribonucleic acid (RNA)-containing viruses, first discovered in the
1970s, called “retroviruses.” Retroviruses are unique from other viruses in that retroviruses initially
replicate in reverse (from RNA to DNA [Deoxyribonucleic acid] instead of DNA to RNA). Their ability to
replicate in reverse is made possible by an enzyme unique to retroviruses called “reverse transcriptase.”
Once HIV converts itself from an RNA to a DNA form, the “translated” HIV viral DNA can then insert itself
into the body’s own genes (which are made of DNA), where it can remain dormant for long periods of time.
The ability of HIV to integrate itself into human genes makes it difficult to completely eradicate from the
body. Consequently, infection with HIV is a lifelong occurrence.

By the end of the 1970s, researchers had discovered that retroviruses cause disease in several animal
species, but no immunosuppressive retroviruses were found to cause disease in human beings. In 1981, the
first cases of an immunosuppressive disease began to appear in young gay males in the United States. The
disease produced similar immunological effects in humans as those seen in animals infected with other types
of retroviruses (Essex & Kanki, 1988). By the time an HIV antibody detection test was developed in 1984,
most researchers had accepted that HIV was the causative agent of AIDS.

HIV infection is established in human beings through the introduction of blood cells or bodily fluids
from an infected individual into the bloodstream of an uninfected person. This occurs either through sexual
or blood-related contact.
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Sexual Contact

Sexual transmission is the most common mode of HIV transmission. Penetrative sexual intercourse
involving the passage of HIV-containing white blood cells and bodily fluids, such as semen or vaginal
secretions, can result in HIV transmission. The efficiency with which sexual contact transmits HIV varies
with the particular type of sexual practice and gender of the sexual partners involved. Epidemiologic data
points to anal intercourse between two males, especially for the receptive partner, as the most efficient
means of sexual transmission. Despite being less efficient, penile-vaginal intercourse is the major means of
sexual transmission in the world today (WHO, 2008).

Blood Contact

The second means of HIV transmission is blood-related contact, which can occur in five separate
ways. The first two major types of blood contact involve transfusion of blood products. First, whole blood
from an HIV-infected blood donor can be transfused to an uninfected person during medical emergency
surgery. Second, a particular blood-clotting factor isolated from the whole blood of an HIV-infected blood
donor can be transfused into an uninfected person who has hemophilia (a blood-clotting disorder). These
two routes of HIV transmission have decreased in the United States due to mandatory HIV screening of all
blood donations. Further, blood used for the preparation of clotting products for persons with hemophilia
now undergoes a heat treatment process to inactivate HIV.

The third type of blood contact, intravenous drug use, accounts for most blood-related HIV
transmissions. Intravenous drug users often share their “equipment” (e.g., needles or syringes) with other
drug users. This equipment can contain minute amounts of HIV-infected blood and, if shared with an
uninfected person, HIV transmission can occur.

HIV is also transmitted from an infected pregnant woman to her fetus. This route of HIV
transmission, called maternal-fetal transmission or “vertical transmission” is preventable. This form of
transmission accounts for most of the cases of pediatric AIDS. Vertical transmission can occur in one of two
ways. The blood-borne, or intrauterine, route involves the fetus becoming HIV-infected because the mother
was infected before giving birth. Mucosal, or intrapartum, transmission occurs when a neonate becomes
infected during passage through the birth canal. Before the advent of more effective medical therapies,
approximately half the infants born to HIV-infected mothers developed clinical AIDS. The use of newer
therapies, however, dramatically decreased the proportion of babies that develop AIDS from HIV-infected
mothers.

Lastly, HIV can be transmitted inadvertently during an accident in a health care setting. The routes
of transmission that occur in these occupational settings are needlestick (sharp object injuries) and direct
skin or mucous membrane contact with blood or other potentially infectious materials. For example, HIV
can be transmitted when an uninfected health care worker is stuck with a needle or cut with a scalpel which
contains blood from an HIV-infected patient (Marcus & CDC, 1988). HIV transmission can also occur when
blood contaminated with HIV comes into direct contact with the broken skin or the mucous membrane of an
uninfected person. The greatest risk in occupational exposure occurs when a healthcare worker sustains a
needlestick injury with a large volume of blood from a patient whose blood contains a high HIV
concentration (Daily, 1997). The mainstay of risk reduction for health care workers has focused on treating
all blood as if it carries HIV (so-called “universal precautions”) and designing “safer” needle devices to
prevent percutaneous exposure.

Prevention of HIV Transmission

The most effective means of preventing HIV infection is avoiding sexual or blood exposure. Much
of AIDS public health education is directed at the interruption of the sexual transmission of HIV by
encouraging people to engage in “safe sex” practices, e.g., using “condoms” during sexual intercourse and
by avoiding shared needle behaviors.

If a healthcare worker sustains occupational exposure to blood or other body fluids that might
contain HIV, post-exposure prophylaxis with anti-retroviral medications is recommended. In addition, for
persons exposed within 72 hours to blood, genital secretions, or other potentially infectious body fluids of a
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person known to be HIV infected, when that exposure represents a substantial risk for transmission, CDC
recommends a 28-day course of HAART (Daily, 1997).

Vaccine Development

Historically, preventive vaccines have achieved enormous success against infectious diseases such
as polio, smallpox, yellow fever, and measles; development of a vaccine against HIV has become a high
priority. However, development of an HIV vaccine has proven to be a challenge for several reasons: (1) the
natural immune response against HIV is inadequate and, once primary infection is established, fails to
eradicate the virus; (2) HIV quickly integrates itself into the DNA of the host cell, where it can “hide,”
remain latent, and essentially invisible to the immune system; (3) latency is established very early after
infection, within days to weeks, making the opportunity to eradicate HIV through an immune response very
short; and (4) the extraordinary ability of HIV to mutate makes it substantially more complex than any other
human virus and potentially making any vaccine obsolete (Johnston & Fauci, 2008). HIV infects some of the
same cells any vaccine would have to activate to be effective. If these cells are activated by a vaccine, the
result may be unrestrained HIV growth. Despite these formidable obstacles, more than 20 AIDS vaccine
formulations have been tested since 1988 with little success (Johnston & Fauci, 2007). Too little safety and
efficacy information is currently available to suggest that an effective vaccine will be discovered any time
soon. Yet, there is no doubt in anyone’s mind that HIV vaccines are the best hope to end this worldwide
pandemic.

The Natural History of HIV Infection

Most people infected with HIV are initially unaware of the infection. A few individuals experience
symptoms of a condition called “acute retroviral syndrome,” but the majority remain asymptomatic. Up to a
decade may pass before an individual infected with HIV experiences symptoms. This long latent period is
considered the most dangerous, as infected individuals may unknowingly transmit HIV to others before they
exhibit any symptoms.

Acute Retroviral Syndrome

The natural history of initial HIV infection is characterized by a very high level of HIV viremia (the
presence of virus in the blood) and a vigorous immune response. During the peak of HIV viremia, the CD4+
helper T-lymphocyte cell count declines precipitously and the CDS8 cytotoxic T-lymphocyte cell count
increases to fight the invading HIV. Within 5 to 30 days of initial HIV infection, during the peak of HIV
viremia and CD4+ and CD8 immunological activity, some individuals become acutely ill with symptoms of
acute retroviral syndrome (Rosenberg, 1997).

Acute retroviral syndrome manifests itself as a flu-like illness characterized by fever, sore throat,
fatigue, weight loss, and myalgias (muscle aches). Common physical findings include fever,
lymphadenopathy (enlarged lymph nodes), and a diffuse body rash. The median duration of acute retroviral
syndrome is 14 days. Many newly infected persons do not experience such an acute illness at all or may
attribute their illness to the “flu.” Whether or not an individual experiences symptoms during the initial HIV
infection, his or her levels of HIV are very high, and as a result, newly-infected individuals are quite
contagious through intimate contact.

H1V Antibody Formation

A prolonged period of well-being follows recovery from acute retroviral syndrome, during which
time the HIV viral load in the blood decreases, the number of CD4+ T-lymphocytes increases, and HIV
antibodies become detectable. Such antibodies usually develop within 9 to 180 days after HIV transmission,
but a minority of infected individuals can remain antibody negative for up to three years following infection
(Brookmeyer & Gail, 1994).

For most individuals, realization of HIV infection does not occur until after the first time they
undergo a blood test for the presence of HIV antibodies and are told they are “HIV positive” or
“seropositive.” HIV antibody testing is usually performed in an outpatient clinic setting. “Home test
collection systems” (where the individual collects the blood at home, sends the sample to a laboratory, and
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then telephones an information line for the result) and “true home tests” (where the individual actually
performs the test at home) are increasingly being utilized. In late 2006, the CDC issued recommendations
that urged all health care providers in the United States to include HIV testing as routine part of their
patients’ healthcare; in this way, more people can learn whether they are HIV-infected, allowing them to
benefit from earlier access to treatment and reducing the risk of infecting their partners (CDC, 2006b).

Development of an antibody response to the presence of HIV in the blood is the body’s way of
attempting to eliminate the invading virus and is called the host immune response. These antibodies are
detectable throughout the course of HIV infection and decline only late in the course of HIV disease when
the person has advanced HIV disease or AIDS. Unlike many of the body’s other antibodies that are
protective against viruses, HI'V antibodies do not protect the individual against progressive destruction of
the body’s immune system. The presence of detectable HIV antibodies in the blood is the most common way
a person is diagnosed as being HIV positive (CDC, 1992).

Progressive Immunodeficiency

Even though a person can remain asymptomatic for long periods after being infected with HIV, the
virus begins to destroy the body’s immune system almost immediately after HIV infection occurs. The virus
spreads throughout the body, infecting the entire immune system (including circulating blood cells like
CD4+ T-lymphocytes and stationary tissues such as the lymph nodes) and many other cells of the body
(Stebbing, Gazzard, & Douek, 2004).

The immunological destructive process begins on the cellular level when the virus attaches itself to
a white blood cell, the CD4+ T-lymphocyte. Once inside the white blood cell, HIV replicates into hundreds
of new HIV particles, a process which kills the CD4+ T-lymphocyte. Since this cell is responsible for
coordinating the body’s immune response to certain invading microorganisms, the destruction of CD4+
cells leaves the person prone to infections and tumors. Destruction of the CD4+ cells which are crucial to the
body’s immune defense is the major cause of the progressive immune dysfunction (immunodeficiency), the
clinical and laboratory hallmark of HIV infection and disease. HIV-infected individuals are often
categorized into three groups based on their number of CD4+ T-lymphocytes: Category 1 (greater than or
equal to 500 cells); Category 2 (200 to 499 cells); and Category 3 (less than 200 cells) (CDC, 1992).

The destruction of CD4+ T-lymphocytes due to continuous low level viral replication is a constant
feature of the infected state. At the time of initial HIV infection, there is a short but intense burst of HIV
replication. The body responds by forming HIV antibodies and producing a surge in the number of CD8
lymphocytes. As a result, viral replication partially subsides. In fact, the laboratory discovery that HIV
replication is very rapid during the clinical latent period (average daily production of 10'° HIV copies) was
the impetus for development of a new approach to treating infection, called “triple drug therapy” (Dybul et
al., 2002). As aresult of the knowledge gained about HIV viral dynamics that occur during the latent period,
earlier and more aggressive antiretroviral treatment of HIV is now widely practiced.

Throughout the latent period, while infected individuals are without symptoms, HIV continues to
replicate, damaging an increasing amount of CD4+ cells. The pace of this destructive process against the
immune system varies. Even though the vast majority of HIV-infected individuals experience several years
of relative immunological and clinical stability (median time period is about 10 years), a small percentage
experience rapid immunological progression to advanced HIV disease and AIDS despite adequate
anti-retroviral therapy (“rapid progressors”). Approximately 5% of HIV-infected persons maintain a normal
CD4+ T-lymphocyte cell count and an undetectable viral load for long periods of time (“long-term
nonprogressors”).

Clinical Manifestations
Asymptomatic HIV Infection

After the acute retroviral syndrome subsides, an infected individual may continue to remain without
symptoms for a prolonged period. This latent period, the period of time from the primary HIV infection to
the development of symptoms (HIV disease), can range from 7 to 14 years in length. During this period, few
clinical events occur to warn the individual that he or she is infected with HIV. The only condition which
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occurs at a higher frequency in asymptomatically infected individuals than in non-infected individuals is a
painful skin eruption called herpes zoster (commonly called shingles), which represents a reactivation of the
previously dormant chickenpox virus (Senechek, 1997). Otherwise, only laboratory tests, can reveal the
effects of HIV infection.

During the long asymptomatic period following primary infection, the virus is not quiescent. HIV
gradually depletes the body’s supply of CD4+ T-lymphocytes, resulting in a progressively worsening
immunodeficiency. Studies have shown that the viral load (measured in number of copies of HIV per
milliliter of blood) correlates with the development of HIV disease and death, i.e., the higher the number of
HIV copies present in the blood, the faster AIDS develops. The goal of high active anti-retroviral therapy or
HAART is to achieve an “undetectable” level of HIV copies in the bloodstream (Dybul et al., 2002). To
assess direct damage to the body’s immune system, physicians also use a surrogate marker of viral activity,
the quantitative CD4+ T-lymphocyte count. During the latent period, a physician can deduce the rate at
which immune system destruction is occurring by serially measuring the number of CD4+ cells. A declining
number indicates evidence of “progression” to a more advanced state of immunodeficiency and the
development of early HIV disease.

Early HIV Disease

When the AIDS epidemic was initially identified, the CDC epidemiologically “defined” AIDS to
facilitate tracking the number of persons who manifested the syndrome. According to the original 1981
CDC surveillance case definition, AIDS existed under two conditions. First, the individual had to be
diagnosed with one of the qualifying types of infection or tumor, which was moderately indicative of the
presence of a cellular immunodeficiency. Second, the individual could not have any known medical reason
to have such an infection or tumor, such as receiving chemotherapy for cancer or receiving medications
associated with the development of immunosuppression (CDC, 1981). In 1986, the AIDS surveillance case
definition was refined to take account of the development, in 1984, of the HIV antibody test (CDC, 1987).

In 1992, the CDC recognized that HIV infection resulted in a spectrum of levels of disease from
asymptomatic to early to advanced. The criteria for HIV infection for persons over 13 years of age include:
(1) apositive HIV antibody screening and confirmatory test; and (2) direct identification of the virus in host
tissues by isolation, HIV antigen detection, or a positive result by any other highly specific licensed test for
HIV. In their 1992 revision, the CDC emphasized the importance of measuring the number or percentage of
CD4+ T-lymphocytes and provided three categories: Category 1, which means greater or equal to 500 CD4+
lymphocytes per microliter; Category 2, which indicates 200 to 499 CD4+ cells per microliter; and Category
3, which means less than 200 CD4+ cells per microliter. Currently, an individual is said to have “AIDS”
when they have laboratory confirmation of HIV infection (e.g., a positive HIV antibody test) and a CD4+
T-lymphocyte count of less than 200 CD4+ cells or a CD4+ T-lymphocyte percentage of total lymphocytes
less than 14 percent (CDC, 1992).

In addition to laboratory testing, CDC has defined three clinical categories of HIV infection (CDC,
1992). Category A consists of asymptomatic HIV infection, persistent generalized swelling of the lymph
nodes, or acute retroviral infection. Category B consists of a variety of symptomatic conditions that meet at
least one of the following criteria: (a) the condition is attributed to HIV infection or is indicative of a defect
in cell-mediated immunity; or (b) the condition is considered by a physician to have a clinical course, or to
require management that is complicated by HIV infection. Examples of Category B conditions include: oral
candidiasis (thrush), persistent vulvovaginal candidiasis, oral hairy leukoplakia, herpes zoster (shingles),
and peripheral neuropathy.

In general, early symptomatic HIV disease (Category B) is characterized by relatively non-specific
signs (what the physician notices) and symptoms (what the patient notices). These include swollen glands or
lymph nodes, mild intermittent fever, and fatigue or low energy. In people with early symptomatic HIV
disease, these signs and symptoms worsen while new symptoms appear. Left untreated, HIV-infected
individuals begin to manifest daily fever, night sweats, fatigue and weakness, weight loss, intermittent
diarrhea, oral thrush or candidiasis (yeast growing on the tongue and along the sides of the mouth), and
experience various immunodeficiency-related skin conditions or rashes.
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Advanced HIV Disease and AIDS

The CDC’s Clinical Category C includes conditions that result in advanced HIV disease or AIDS
and include: candidiasis of the lungs or esophagus; invasive cervical cancer; disseminated or
extrapulmonary coccidiodomycosis; extrapulmonary cryptococcosis; cytomegalovirus eye disease with
loss of vision; encephalopathy; herpes simplex ulcers of over one month in duration or involving the lungs or
esophagus; disseminated or extrapulmonary histoplasmosis; chronic intestinal isosporiasis; Kaposi’s
sarcoma; Burkitt’s, immunoblastic or brain lymphoma; tuberculosis; disseminated or extrapulmonary
mycobacterium avium complex; pneumocystis carinii pneumonia; recurrent pneumonia; progressive
multifocal leukoencephalopathy; salmonella septicemia; toxoplasmosis of the brain; and wasting syndrome.
Once a Category C condition has occurred, the person remains in Category C whether or not their general
condition improves with treatment.

Several different bacterial, viral, fungal, or protozoal organisms in the aforementioned list can cause
severe illness in persons with advanced HIV disease. These organisms share in common an inherently low
level of virulence or ability to harm individuals with competent immune systems. Since these
microorganisms rarely cause disease in immunocompetent individuals, they are called “opportunistic
infections.” Opportunistic infections take advantage of the “opportunity” of the body’s defenseless posture
caused by HIV to produce infection. Before the introduction of HAART in 1996, the most common
“opportunistic” infectious disease that was seen in advanced HIV disease was Pneumocystis carinii
pneumonia or “PCP” (Thomas & Limper, 2004). Recently, though, the number of patients with advanced
HIV disease and AIDS who present with PCP has declined significantly and the most frequent
complications of advanced HIV or AIDS involving the chest have become acute bronchitis, bacterial
pneumonia, and, increasingly, hospitalizations for cardiac conditions (Grubb, Moorman, Baker, Masu, &
the HOPS Investigators, 2006).

The most common tumor seen early on in HIV-infected persons is Kaposi’s sarcoma. It most
commonly affects the skin, resulting in a violet-colored skin tumor (in lightly pigmented individuals), but it
can also occur in lymph nodes and in the lining of the gastrointestinal or respiratory tracts. Unlike
opportunistic infections, the development of Kaposi’s sarcoma is not necessarily related to the level of
immunodeficiency present and HIV-infected persons with minimal immunodeficiency have developed
Kaposi’s sarcoma.

Treatment Strategies

When researchers first discovered HIV as the causative agent of AIDS, many expressed doubt that a
drug capable of successfully controlling HIV infection would be found. Despite this initial pessimism, a
number of classes of antiretroviral medications have been discovered to be effective against HIV. In 1986, a
nucleoside analog called zidovudine (AZT) was the first antiretroviral medication shown to prolong the
lives of persons with AIDS. In the 1990s, significant knowledge about the life cycle of HIV was discovered,
making it possible to design drugs that interrupt specific phases of the life cycle of HIV. As a result, several
new classes of drugs (like protease inhibitors and non-nucleoside reverse transcriptase inhibitors) were
introduced. In 1996, the widespread use of these newer medications, has markedly reduced the mortality rate
associated with AIDS. The AIDS case-fatality rate has dropped from a high 0f 90% in 1981 to a low of 5% in
1997 (CDC, 1998).

All this success in the treatment of AIDS has given rise to the hope that HIV infection can be
completely eradicated from an infected individual after the administration of a sufficiently lengthy period of
antiretroviral suppressive therapy. Two obstacles, however, lie in the path of achieving complete HIV
eradication. First, there are various HIV-infected tissue compartments, such as the germinal centers of
lymph nodes, which cannot be reached by antiretroviral drugs. Unless HIV can be destroyed in these
so-called “sanctuary sites,” complete eradication of the disease is impossible. Second, even after an
undetectable level of HIV is attained following a lengthy period of antiretroviral suppressive therapy, HIV is
still capable of regrowth. This is possible because of the prolonged life span of some “latently infected
cells,” which, after undergoing cell division, can serve as a source of infectious HIV (Wong et al., 1997a,
1997b) As a result, the goal of complete viral eradication of HIV remains elusive.
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Much of HIV treatment is experimental and therefore, subject to rapid medical changes. Treatment
of HIV infection and AIDS is a rapidly evolving field. A particularly promising experimental therapy can
turn out to lack effectiveness or be too toxic for use in humans. With these limitations in mind, a discussion
of treatment strategies for HIV infection and AIDS can be divided into three conceptual categories: primary,
secondary, and preventive treatment. Preventive treatment has already been discussed.

Primary Treatment

Primary treatment can be directed either at interrupting the life cycle of the virus itself (antiretroviral
therapy) or aimed at positively modulating the body’s immune response to the virus (immunomodulator
therapy). Both types of primary treatment are designed to contain HIV growth, one by suppressing viral
growth, the other by boosting the body’s protective immune response against HIV. Anti-retroviral therapy
and immunomodulator therapy both have the goal of preventing the development of secondary infections
and tumors associated with advanced HIV disease or AIDS (see Category C infections and tumors listed
above).

Anti-retroviral therapy can be categorized by which point in the life cycle of the virus-host cell
interaction the particular class of medication intervenes. Currently, there are three major classes of
antiretroviral medications in therapeutic use in HAART regimens: (1) nucleoside analogs (“NRITs”); (2)
non-nucleoside reverse transcriptase inhibitors (“NNRTIs”); and (3) protease inhibitors (“PIs”).

The majority of anti-retroviral agents currently in use, both clinically and experimentally, interfere
with an enzyme called reverse transcriptase, essential to HIV replication after it enters the host cell (usually a
CD4+ T-lymphocyte). The most prominent reverse transcriptase inhibitor is zidovudine (AZT). In 1987, the
United States Food and Drug Administration (FDA) first approved AZT for use in adults with AIDS or in
persons with symptomatic HIV infection who have fewer than 200 CD4+ lymphocytes per microliter (CDC
CD4+ Lymphoctye Category 3). In early 1990, the FDA expanded the use of AZT to include asymptomatic
HIV-infected persons with fewer than 500 CD4+ lymphocytes (Category 2) (Volberding et al., 1990). Its
expanded use in the large population of asymptomatic individuals with HIV infection has been termed
“early intervention therapy.” Early intervention therapy was shown in 1990 to slow the progression from
HIV infection to AIDS (Friedland, 1990). Since then, early intervention with a HAART regimen has
become the standard primary treatment for HIV infection.

Nucleoside analogs are medications that block HIV replication in its early phase by binding to HIV
reverse transcriptase. Nucleoside analogs are the oldest antiretroviral medications in use and include such
drugs as: AZT (Retrovir), ddl (Videx), ddC (Hivid), 3TC (Epivir), and d4T (Zerit or Stavudine).
Non-nucleoside reverse transcriptase inhibitors (NNRTIs) also block HIV replication in the early phase by
binding to reverse transcriptase. Protease inhibitors block HIV replication in the late phase by binding to
HIV protease which stops maturation of newly formed HIV virus, and as a result the capsid of the virus does
not form properly (Stix, 2006).

Anti-retroviral medications of these three major classes are now used in combination. The most
common approach, called “HAART” is the simultaneous administration of three to four effective
antiretroviral medications. The therapeutic aim of combination therapy is complete suppression of HIV
growth as measured by the viral load. An “undetectable” viral load serves as laboratory confirmation that
HIV growth has been suppressed. HAART therapy has been credited for prolonging the life of persons
living with advanced HIV disease or AIDS by an estimated 13 years (Walensky et al., 20006).

Newer classes of anti-retroviral drugs include fusion inhibitors which bind to the human chemokine
receptor CCRS, blocking HIV from binding to the CD4+ T-lymphocyte, and thereby interfering with an
essential early step in viral replication (Poveda, Briz, Quinones-Mateu, & Soriana, 2006). Integrase
inhibitors are another new class of anti-retroviral drugs that inhibit the complex, multi-step process of
integration of HIV provirus into the host genome and are being used clinically to combat drug-resistant HIV
(Havlir, 2008).

HIV’s inherent mutability can make it resistant to even the newest anti-retroviral medication or an
entire class of medications. The phenomenon of viral resistance was demonstrated shortly after the
introduction of the first anti-retroviral, AZT (Larder, Darby, & Richman, 1989). As many as half of HIV
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infected persons under treatment have been found to be infected with viruses that are resistant to at least one
drug in their current combination therapy regimen (Richman et al., 2004). When resistance is identified, the
patient must have their drug regimen changed to continue viral suppression. Even under current HAART
regimens, patients must continue taking medications, and constantly changing them because of residual
replication-competent HI'V hiding in viral reservoirs throughout the body. However, innovative approaches
are being tried to purge HIV from these latent viral reservoirs which would greatly aid in long-term
suppression of the virus (Marsden & Zack, 2009).

Even when viral suppression is achieved, anti-retroviral medications can produce serious side
effects which often necessitate discontinuation of a medication. The most common side effects from
nucleoside analogs like AZT include lowered red cell count (anemia), fatigue, headaches, sore tongue,
nausea, vomiting, muscle aches, liver and pancreas inflammation, and numbness and pain in the arms and
legs (peripheral neuropathy). As each new medication is introduced into practice, new side effects emerge.
Since the introduction of protease inhibitors in 1996, for instance, several new potentially serious side
effects have been noted in patients treated with these drugs. These side effects include: elevated blood sugar
(diabetes mellitus), elevated fats in the blood (hypertriglyceridemia), and fat wasting of face and limbs with
central obesity (peripheral lipodystrophy) (Dube & Sattler, 1998).

Primary treatment also can be directed at “boosting” the function of the body’s immune system
(immunomodulation). Several drugs are available that do not interrupt the life cycle of HIV within the body,
but improve the immune system’s ability to defend itself. For example, chemicals that are naturally
produced by the cells of the body’s immune system to fight infections, such as interferons and interleukins,
are now synthesized in the laboratory. They can be given to HIV-infected individuals to help their immune
system overcome HIV infection. Another form of immunomodulation that shows promise in augmenting the
body’s immune defenses against HIV involves the use of “therapeutic vaccines.” The goal of vaccine
therapy in already infected individuals is to induce the immune system to better recognize and more
effectively fight HIV than it does in response to natural HIV infection. Several therapeutic vaccine trials
have shown that such vaccines are safe and immunogenic (produce an immune response), but little is
currently known about the efficacy of HIV therapeutic vaccines as a primary treatment (Lu, Arraes, Ferreira,
& Andrieu, 2004).

Secondary Treatment

Secondary treatment is directed not against HIV itself, but against the specific infections and tumors
that are indirectly caused by the HIV infection. Secondary therapies are aimed at curing or controlling
conditions like PCP, cryptococcal meningitis, cytomegaloviral retinitis, and tumors associated with AIDS
such as Kaposi’s sarcoma and non-Hodgkin’s lymphoma. Individuals who are already receiving
antiretroviral treatment nearly always receive secondary treatment.

Many specific preventive therapies exist for several AIDS-defining opportunistic infections. These
strategies are designed to prevent a clinical occurrence or recurrence of specific infections. For example, a
medication can be given to a person who is at risk of developing PCP or to someone who has already had an
episode of the pneumonia to prevent its recurrence.

Steady improvement in secondary treatment modalities over the past 15 years has decreased
mortality associated with AIDS-related secondary infections. The introduction of newer antiretroviral
medications, such as protease inhibitors, has had a significant positive impact by reducing the occurrence of
opportunistic infections and the need for life-long prophylaxis against disease reoccurrence. Rates of most
major opportunistic infections have declined significantly since the introduction of protease inhibitors and it
is expected that opportunistic infections in individuals infected with HIV will decrease in patients who
respond favorably to anti-retroviral therapy (Solway, 1998). This has led to an interest in stopping primary
prophylactic medications against specific opportunistic infections, e.g., PCP pneumonia, when a patient’s
immune function improves on HAART. Data suggests that when the risk of PCP becomes small enough with
successful antiretroviral treatment, primary prophylaxis may safely be stopped (Masur & Kaplan, 1999).
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Functional Limitations
Physical

HIV infection and AIDS cause disturbances in the normal functioning of many systems of the body.
These disturbances often progress to both physical and mental functional impairments. Chief among the
body’s systems that can be physically impaired are the respiratory, cardiac, gastrointestinal,
musculoskeletal, neurological, sensory, and metabolic systems.

Respiratory Disorders

Energy-restricting disorders are the most common functional impairments resulting from HIV
infection. The primary manifestation is fatigue, especially in individuals who have a low CD4+
T-lymphocyte cell count. As HIV-related immunodeficiency progresses, persons infected with HIV begin to
experience decreased states of energy that restrict activities of daily living. Employed individuals with HIV
experience frequent exhaustion, and often require midday rest periods. Persons with advanced HIV must
rest after only a few hours of activity.

A major contributor to energy restriction in advanced HIV disease is the presence of respiratory
infection. The single most common AIDS-defining disease is PCP which causes shortness of breath and
fatigue during an acute episode and persists for weeks after recovery. Other potentially disabling respiratory
conditions include respiratory tuberculosis, bacterial pneumonias, cytomegaloviral (CMV) pneumonia, and
respiratory Kaposi’s sarcoma. Since the introduction of protease inhibitors, energy levels in individuals
infected with HIV have been increased.

Cardiac Disorders

HIV can affect the heart, causing an inflammation of the heart muscle itself (myocarditis) or the thin
lining around the heart (pericarditis). Both conditions restrict energy by causing shortness of breath, chest
pain, and fatigue.

Gastrointestinal Disorders

Individuals infected with HIV often have functional impairments caused by gastrointestinal
disorders. Chief among these are infectious and non-infectious diarrheal syndromes that cause prolonged
bouts of profuse diarrhea, impairing a person’s ability to absorb vital nutrients from food. This
malabsorption causes progressive weight loss, profound fatigue, and an aversion to food out of fear of
triggering diarrhea. In addition, painful oral lesions are common in HIV infection and include recurrent and
painful aphthous ulcers (“canker sores”), Kaposi’s sarcoma, and infectious diseases like candidiasis, herpes
simplex, and hairy leukoplakia, which may impair the ability to chew.

Liver Disease

Hepatitis C virus (HCV) and hepatitis B virus (HBV) infections are common in HIV-infected
individuals because of shared routes of viral transmission. Liver disease due to chronic HBV and HCV
infection is becoming a leading cause of death among persons with HIV infection worldwide; risk of death
related to liver disease is inversely related to the CD4 cell count (Koziel & Peters, 2007). Anincrease in the
incidence of hepatocellular carcinoma and hepatotoxic effects associated with antiretroviral drugs in
patients with HCV and HBV coinfection has been observed (Weber et al., 2006).

Musculoskeletal Disorders

In addition to internal organs, HIV affects joint, muscle, and bone tissues. Prevalence of
musculoskeletal disorders in individuals affected with HIV is high (up to 50%) and increases with disease
progression. Arthralgias (painful joints) and frank arthritis (inflammation of the joints) are the most common
forms of musculoskeletal disorders. The following three conditions involve the muscles: (a) AZT myopathy
(found in patients on AZT and manifested by proximal muscle weakness, myalgias, and muscle wasting);
(b) HIV-related polymyositis (muscle weakness in patients not on AZT); and (c) infectious myositis
(tenderness and swelling of a muscle caused by staphylococcal bacteria) (Rodriguez, 1998).
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Management of musculoskeletal pain can includes the use of analgesic medications (some of which
produce drowsiness and impaired judgment). The physician may prescribe physiotherapy, hypnosis,
acupressure, or acupuncture. Sometimes musculoskeletal pain becomes chronic, further restricting
activities. Musculoskeletal disorders associated with HIV can partially or totally impair ambulation because
of pain or muscle weakness in one or both legs.

Neurological disorders

Neurological dysfunction occurs frequently from HIV infection and AIDS. Nearly 20% of patients
with AIDS experience some neurological dysfunction. Often, neurological symptoms occur before other
manifestations of HIV disease. Prior to the era of intensive anti-retroviral therapy, approximately 60% of
persons who present with AIDS displayed neurological symptoms (Snider et al., 1983). Neurological
disorders related to HIV are divided into two major types: (a) those that affect the central nervous system
(brain and spinal cord), and (b) those affecting the peripheral nervous system (nerves to the arms and legs).
Several neurological disorders affecting the peripheral nervous system are additionally seen in individuals
infected with HIV. These include painful sensory neuropathies of the arms and legs that result in pain and
weakness, both of which restrict an individual’s activities.

Central nervous system impairment causes limitations ranging from serious (such as recurrent
seizures due to an opportunistic infection or a tumor) to mild (such as mild dementia or mental slowness due
to an HIV-related cognitive impairment). Opportunistic infections and tumors, which can affect the central
nervous system, include toxoplasmosis (a protozoan infection causing seizures), cryptococcal meningitis (a
fungal infection causing inflammation of the lining of the brain), and various types of brain tumors, such as
lymphoma.

Sub-acute encephalitis (AIDS encephalopathy or “AIDS dementia complex”) is the most insidious
neurological problem and is primarily seen in advanced forms of the disease. Symptoms such as poor
memory, inability to concentrate, verbal and motor slowing, affective and behavioral changes, and social
apathy are the chief manifestations of AIDS dementia (CDC, 2006a). Individuals with AIDS dementia
complex manifest a myriad of cognitive impairments, such as short-term memory deficits and a decrease in
concentration ability. In addition, affective and behavioral disorders occur that range from social withdrawal
and apathy to impatience, irritability, mania, and even psychosis. Any of these dementia-associated mental
impairments can progress, like their physical counterparts, to a stage where the individual is not capable of
living independently.

Sensory Disorders

Sensory organs are affected by HIV. The primary example of this type of impairment is visual loss
due to infection of the retina either by HIV itself or by cytomegalovirus (CMV). CMV retinitis is the most
common type of visual impairment, usually only seen in individuals with severe degrees of
immunodeficiency. A person who loses any degree of vision faces physical challenges, such as loss of
reading and writing, mobility limitations, and other daily living limitations. There are a variety of emotional
and social problems that occur with visual loss.

Metabolic Disorders

A number of metabolic complications occur, such as hypothyroidism (deficiency of thyroid
hormone), hypogonadism (deficiency of sex hormones), and adrenal hormone deficiencies. The most
debilitating metabolic complication is called “HIV wasting syndrome” and its severity correlates with the
level of immunodeficiency. The HIV wasting syndrome is manifested by weight loss (in excess of 10% from
baseline), weakness, chronic diarrhea, and fever.

Wasting is thought to be caused by a combination of factors including: (a) the body’s on-going
immunologic response to HIV, (b) the number and severity of opportunistic infections that an individual has,
(c) inadequate nutrition secondary to poor oral intake or malabsorption of nutrients due to diarrheal
disorders, and (d) androgen deficiency. Successful treatment depends on anti-retroviral therapy, treatment
of secondary infections and tumors, adequate nutrition, and measures to correct underlying androgen
deficiency (Reiter, 1996).
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AIDS therapies employing protease inhibitors have been associated with a range of metabolic
disorders, such as diabetes mellitus and changes in fat metabolism. Disorders of fat metabolism include
subcutaneous fat wasting (lipoatrophy) and abdominal obesity (lipomegaly), but the mechanisms by which
antiretrovirals adversely affect fat metabolism are poorly understood (Lenhard et al., 2000). Loss of fat
stored in the cheeks can be perceived by patients as “disfigurements” that may be socially limiting.

Emotional

The psychological reaction to impairments caused by HIV depends chiefly on: (a) severity and rate
of progression of the particular impairment, (b) underlying personality of the affected individual, including
self-image and coping style, (¢) any neuropsychiatric changes caused by HIV itself, and (d) the reaction of
those around the patient to the condition. The extent of the patient’s social support network and quality of
psychological care available are crucial factors. Emotional disturbances are common, the most common of
which are depression and anxiety. (Basu, Chwastiak, & Bruce, 2005).

Because HIV infection is a progressive condition, those affected by HIV become anxious about the
future. Each measurement of their immune system’s function that reveals further deterioration result in
increased feelings of anxiety, helplessness, and depression. Professional counseling is essential.

Psychological problems increase when a previously stable person infected with HIV develops an
AIDS-defining disease. For young adults with AIDS, the losses associated with advancing disease are
psychologically devastating. Loss of health, earning power, enjoyable activities, and sex life, coupled with
having to experience premature old age and disability produce profound depression and suicidal ideation.
The primary psychological effects of HIV infection and AIDS intensify a person’s physical impairments.
Disturbances of sleep, appetite, and weight are only a few of the physical effects that can be a direct result of
the emotional manifestations associated with HIV disease. Undiagnosed and untreated mental illnesses
already present in an individual is compounded by the knowledge of having to face a life with HIV (Basu et
al., 2005).

Social

Medical and rehabilitation professionals are aware of the influence that social factors exert on the
course of illness. A person’s ethnic and cultural background, marital status, family support system,
educational level, financial capability, and vocational background have an effect on the provision of
rehabilitation services. The more problematic social factors are, the more likely recovery will be difficult.
Understanding the social aspects that influence the daily life of a person with HIV/AIDS is important since
HIV is transmitted mostly through sexual contact and shared needle behaviors, both of which are
fundamentally social phenomena (Friedman, Kippax, Phaswana, Rossi, & Newman, 2006).

A great challenge facing rehabilitation for a person with HIV infection or disease is that of
overcoming the social limitations associated with the names “HIV” and “AIDS.” A person with HIV
infection or AIDS faces many social obstacles in the way of recovery. The HIV epidemic has elicited very
strong responses from society as HIV transmission involves forms of behavior that are either illegal or
socially taboo. The groups at greatest risk for becoming infected with HIV and developing AIDS, gay males
and intravenous drug users, have traditionally been the subject of legal sanctions and social stigma. Further,
AIDS affects a disproportionate number of African-Americans and Latinos, racial and ethnic groups already
the subject of various social limitations and prejudices.

Because of the unique epidemiologic nature of HIV, individuals that are infected are frequently
ostracized by family members and abandoned by society. They face discrimination in employment, housing,
social services, and health care. Many persons with AIDS fear social interaction with family, friends, and
society. Physical and social limitations combine to hinder meaningful social interactions. A sense of
isolation, in some cases, can become so severe that they commit suicide. The situation is not entirely bleak,
however. Many agencies, staffed largely by volunteers, have responded to the social isolation that persons
experience by setting up organizations to meet the patient’s needs for companionship, shopping assistance,
meal preparation, and other activities of daily living.
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Vocational Limitations

Vocational rehabilitation services for persons with HIV infection and AIDS makes an
individualized approach to vocational rehabilitation crucial. Although no single method of evaluation can be
applied universally, three general issues can be stressed:

1. Is the individual able to return to his or her previous job or occupation?
2. Are the skills or abilities of the person transferable to a new job?

3. In conjunction with the medical and emotional factors, what type of rehabilitation training needs to be
conducted to facilitate reemployment? (Matheson, 1984).

The age group most commonly affected by HIV infection is young adults, ranging in age from 20-40
years. Although they may later seek disability benefits, many people are employed at the time of diagnosis.
While some individuals have well developed vocational skills, others are unemployed or employed on a
part-time basis. After developing HIV, many persons cannot continue working at their prior levels of
activity. They may have to quit their jobs because of functional impairments; some resign or are fired after
the employer learns the nature of their condition. These persons are candidates for vocational assessment
and rehabilitation.

During vocational evaluation, the physical, emotional, and social factors associated with HIV
disease need to be kept in mind. Individuals have different levels of medical stability. Unlike impairments
that reach a level of permanence before the process of vocational rehabilitation begins, impairments
associated with HIV disease are progressively and inherently unstable. While some have conditions that are
sufficiently stable and do not interfere with work, others have a disease state that makes occupations difficult
or impossible.

A challenging factor in the vocational environment is the lack of physical endurance to work a full
day. A rehabilitation counselor can assess physical tolerance for work by ascertaining daily energy patterns
and energy requirements expended in the home. Assistance in home management activities may save energy
that can be used for work.

Individuals can develop various cognitive impairments secondary to those which affect the central
nervous system. Moderate to severe degrees of AIDS dementia complex manifested by memory deficits,
lack of coordination, and poor concentration ability create difficulties in the work environment. Cognitive
impairments may exist in any person infected with HIV and neuropsychological testing should be part of
rehabilitation evaluation.

Emotional factors such as depression and anxiety interfere with a successful vocational
rehabilitation outcome. Motivation to work is crucial. The level of emotional adjustment needs assessment
by the rehabilitation counselor. Emotional adjustment to the disease must occur before a person with AIDS
is vocationally placed.

The presence of skin lesions on the face or other exposed surfaces of the body from Kaposi’s
sarcoma are physical sources of embarrassment for patients which may impede rehabilitation. Changes in an
individual’s facial appearance due to fat redistribution secondary to antiretroviral medications can lead to
reluctance to participate in the work environment. The application of cosmetics to cover such lesions may
help a person overcome reluctance to enter the workforce.

Lastly, two social factors are particularly disabling for someone attempting to re-enter the
vocational environment after being diagnosed with HIV. The most important factor relates to the incorrect
belief that individuals infected with HIV pose a communicable disease risk in the workplace. The only
possible risk of HIV transmission in the workplace is if an accident occurs resulting in blood from the
individual infected with HIV coming into direct contact with the non-intact skin of a co-worker who is
uninfected. Another social factor is the prejudicial treatment individuals with HIV infection face based on
others’ judgments or misconceptions about their sexual behavior or drug use. This prejudice may severely
limit vocational rehabilitation.
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Rehabilitation Potential

Rehabilitation potential for persons affected by HIV depends, in large part on the level of their
underlying immunodeficiency, the presence of any physical limitations arising from specific disorders, and
complications from multi-drug treatments. Individuals with greater degrees of immunodeficiency, as
measured by increases in their HIV viral load, or in reductions in their level of CD4+ T-lymphocytes, will
have less residual capacity for rehabilitation. Severity of physical impairments frequently worsens with
increased immunodeficiency. Many persons with HIV disease and severe immunodeficiency, however,
manifest significant capabilities for rehabilitation. The development of effective antiretroviral therapies in
the mid-1990s has greatly enhanced rehabilitation potential.

Most persons diagnosed with HIV disease are young. Since HIV primarily affects previously
healthy young adults, these individuals maintain fairly high rehabilitation potential. A minority are in the
category of limited rehabilitation potential, usually those who remain untreated or who have had the
condition for many years. The vast majority of persons have sufficient physical, mental, emotional, and
educational capabilities to respond favorably to vocational rehabilitation.

An additional positive factor contributing to rehabilitation potential is the absence of severely
disabling neuromuscular impairments such as spinal cord damage, loss of appendages, and reduction in arm
or leg mobility. Most ambulatory individuals with HIV have adequate residual neuromuscular capacity to
engage in sedentary or higher exertional levels of work, and those with energy-restricting disorders usually
maintain sufficient capacity to engage in light to medium work levels.

The rehabilitation counselor needs to conduct a comprehensive assessment of a person’s strengths,
capacities, and skills. As medical science improves the quality and length of life for those with HIV,
rehabilitation professionals will be called upon more frequently to help restore the individual’s ability to live
and work successfully and to the fullest extent.

Case Study

Mr. James Dexter is 29 years of age and works in an oil refinery. Mr. Dexter did not finish high
school, completing most of the 12th grade. His job title of equipment mechanic (petroleum production),
Dictionary of Occupational Titles (D.O.T.) # 629.381-014, puts him in charge of the installation,
maintenance, and repair of oil well drilling machinery and equipment. He uses hand tools and power tools,
and reads diagrams and schematics to repair equipment such as pumps, transmissions, and diesel engines.
Occasionally, an equipment mechanic such as James also performs welding and soldering. All oil refinery
mechanics run tests to insure that the equipment is fully functional. One to two years are required for
proficiency in this field, which requires occasional lifting of 50 pounds and repetitive lifting and carrying of
25 pounds. Mr. Dexter worked as an oil-field equipment mechanic for six years.

Before this job, Mr. Dexter worked in the construction field as a construction Worker II
(construction), D.O.T# 869.687-026, a position which did not involve any skills but required lifting up to
120 pounds occasionally and 50 to 75 pounds repetitively. The job responsibilities included loading and
unloading of building materials, tools, and supplies. Also involved were digging, spreading, and leveling
dirt and gravel using a pick and shovel. Mr. Dexter held this job for four years.

In 2002, Mr. Dexter developed a painful tingling sensation on the left side of his chest, followed the
next day by water blisters in the same area. He was diagnosed with shingles (herpes zoster). His physician
advised him that herpes zoster was a sign of an impaired immune system. He thought no more about it; after
four weeks, the shingles disappeared.

In late 2004, James began to develop feelings of fatigue at work, especially when climbing the
“cracking” towers at the oil refinery. Gradually, his fatigue worsened and his work performance began to
decline. James never felt rested. His boss told him to “shape up” or he would be fired. In January of 2005, his
fatigue became severe and he lost 11 pounds. When he developed shortness of breath, a dry cough, and a
fever of 102 degrees Fahrenheit, Mr. Dexter saw a physician, who diagnosed him with pneumonia. He was
admitted to the hospital.
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A thorough medical and social history revealed that, except for a broken leg in 1996, Mr. Dexter had
been in good health all his life. James has been married for several years and has three young children but he
and his wife have had some marital difficulties. During a period of about two years, when he and his wife
were separated, Mr. Dexter had sexual contacts with other women.

Mr. Dexter’s pneumonia turned out to be caused by Prneumocystis carinii. His doctors became
suspicious that he was infected with HIV and ordered an HIV antibody test which returned positive. He was
found to be severely immunodeficient with a CD4+ T-lymphocyte count of 127 (CDC CD4+ T-Lymphocyte
Category 3) and an HIV viral load 0f 250,000 copies (normal is “undetectable”). His wife tested negative for
the HIV antibody.

During his hospitalization, James experienced intermittent diarrhea with no diagnosed cause. He
lost about 30 pounds and developed CMYV retinitis in the left eye which left him with a 50% visual loss in
that eye, even after treatment with medication; he was hospitalized for a total of six weeks. Upon discharge,
James was sent home on three antiretroviral medications: AZT (Retrovir), Delavirdine (Rescriptor), and
Saquinivir (SQV). After a tumultuous three weeks, his wife moved out with the children and filed for
divorce. After his wife and children left, James considered suicide. His physician recommended emotional
counseling, but Mr. Dexter turned it down.

After six months of convalescence, James began to feel better. His CD4+ T-lymphocyte count rose
from 127 to 487, and his HIV viral load was undetectable. James decided to return to work. Occasionally,
when at home he takes a brief nap during the day. He has been experiencing pain in the muscles of his upper
legs, which his physician thinks may be a myopathy due to AZT. Despite his visual loss, occasional fatigue,
and sore legs, James believes he can work an eight-hour shift. The physician has restricted him to a
maximum of light work activity.

Mr. Dexter wants to return to his previous job because he feels confident and sufficiently physically
fit to do the work. Concerned about his ability to support himself and his family, he desires to return to work
as soon as possible. Recently, the oil company terminated his employment.

Questions
1. What is the nature of James Dexter’s HIV-related disease and what are the possible physical limitations
associated with his medical condition that may influence his rehabilitation potential?
2. What emotional limitations does Mr. Dexter have that need to be addressed during the process of reha-
bilitation?
3. Discuss the social limitations of James’ medical condition.
4. Whatis this client’s rehabilitation potential? Discuss the possibility of him returning to his previous job.

5. Provide a vocational profile including age category, educational level, exertional level of previous
work, occupationally significant characteristics, and work skills. Note if any of Mr. Dexter’s skills are
transferable and, if so, to what jobs.

6. Identify types of rehabilitation training that will facilitate his reemployment.
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Introduction

The ability to hear is a critical sensory function, yet hearing loss is the most common sensory
disability. Although it can be challenging to accurately quantify the number of individuals who have hearing
loss and other auditory disorders, one trend is clear—hearing loss among adults and children is increasing
exponentially (National Research Council, 2005). Estimates suggest that by the year 2015, the number of
people with hearing loss in the United States will reach nearly 13 million. The inability to hear has far
reaching social and health related consequences and negatively impacts speech, language, academic, social,
and vocational development.

This chapter reviews selected medical, psychosocial, and vocational aspects of major disorders of
the auditory and vestibular systems that impact hearing and communication, specifically focusing on
Deafness, hearing loss, and disorders associated with such hearing loss. A brief overview of the anatomy of
the ear is provided, followed by a discussion of basic hearing evaluation and classification techniques. Next,
common disorders of the auditory system are discussed, followed by a description of several related
conditions of the vestibular system. Treatment, management, and aural rehabilitation options are reviewed.
The typical functional limitations and related psychosocial and vocation implications of hearing loss and the
rehabilitation potential of individuals who are Deaf or hard of hearing are explored.

Anatomy of the Ear

To understand hearing disorders, it is helpful to have a basic understanding of anatomy of the human
ear and process through which sound waves are perceived as sound by the brain. The human ear includes two
distinct but interrelated systems that provide important sensory functions — the auditory system (pertaining
to the detection of sound) and the vestibular system (pertaining to balance, proprioception, and the detection
of movement and acceleration).

The Auditory System

The auditory system of the ear consists of three principle sections including the outer ear, middle
ear, and inner ear (as shown in Figure 1). Sounds may consequently be conducted through the air into the
outer, middle, and inner ear structures, or through the bones around the ear. Dysfunction in any one of the
primary areas of the ear can result in difficulty hearing or the inability to hear.

The outer ear consists of the pinna, the externally visible part of the ear which is also called the
auricle, and the ear canal up to the tympanic membrane, also known as the eardrum. Sound energy is
collected by the pinna and then directed into the outer ear canal and onward to the tympanic membrane. The
elastic cartilage of the pinna has an intricate funnel-like shape that facilitates the effective collection and
transmission of sound energy into and through the ear canal (Koga, 2004). Audition, or hearing, begins
when sound waves of various frequencies are created by vibrations in the environment. These vibrations
travel through the atmosphere and reach the pinna.
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Figure 1
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Source: Schwartz, S. (1990), Choice in deafness — A parents guide to communications options (2™ ed.).
Bethesda, MD: Woodbine House. Reprinted with permission.

The middle ear functions to transfer and amplify vibratory energy deeper into the inner ear, where
it can be perceived as sound. It is an air-containing space that includes the inside of the tympanic membrane
and the ossicular chain, made up of three very small bones known collectively as ossicles and individually
as the malleus, incus, and stapes. The ossicles are often referred to as the hammer, anvil, and stirrup. The
tympanic membrane seals the middle ear. In hearing, sound waves vibrate the tympanic membrane which
then presses against and vibrates the ossicles. The incus lies between the malleus (attached to the middle ear)
and the stapes, articulating the two. The middle ear also connects to the back of the nose and throat through
the eustachian tube, which functions to maintain equal pressure between the middle ear and the external
environment.

The inner ear is a complex fluid-filled structure that converts vibratory sound energy into nerve
impulses perceivable by the brain. The inner ear contains a membranous structure, the labyrinth, which is
surrounded by bone and filled with perilymphatic fluid. The inner ear is involved in both auditory and
vestibular functions, and its major structures include the vestibule and semicircular canals, and the cochlea.
The stapes footplate in the middle ear is attached to the base of the cochlea, a critical structure of the inner
ear. The cochlea is a small, spiral structure that includes the organ of Corti to convert sound from
mechanical vibrations into electrical signals through a process known as transduction. Transduction is
performed by specialized sensory cells inside the organ of Corti— the inner and outer hair cells which
include stereocilia, cellular projections that look like fine hairs. The movement of the stapes vibrates the
stereocilia above and is connected to the auditory nerve root. In audition, the inner ear is of little use without
an intact and functional cranial nerve VIII or auditory nerve to pass signals to the brain stem and brain. The
brain plays a key role in the identification, localization, and understanding of sound (Martin & Clark, 2006).
The vestibule contains the utricle and saccule, which help to facilitate balance.

Hearing Assessment

Several considerations are relevant to assessment and categorization of hearing loss, including
degree of severity, configuration, onset, and progression (Tye-Murry, 2004). Accordingly, the assessment
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of hearing ability may encompass a variety of subjective, objective, and alternative methodologies. Severity
is quantified through tests of hearing ability, which have become increasingly accurate and standardized
through use of commercial audiometers, devices for measuring pure tone air and bone conduction of sound
(Wilber, 1999). While a number of methods are available, pure tone audiometry, speech audiometry, and
tympanometry are commonly encountered measures in rehabilitation and related settings.

Pure Tone Audiometry

Pure-tone audiometry is an established standardized method for evaluating hearing loss (American
National Standards Institute, 1996, 1997, 2003). Audiometers are used to assess hearing and are measured in
decibels and hertz. Decibels (dB) measure the intensity or loudness of a sound, while the tone or pitch of a
sound is expressed as hertz (Hz). Using pure-tone audiometry, an audiologist uses an audiometer to
generate and measure the softest pure tone sound a person can hear to establish an auditory sensitivity
threshold (National Research Council, 2005). The American National Standards Institute defines threshold
as “the lowest input level at which responses occur in at least 50% of a series of ascending trials” (American
National Standards Institute, 1996, p. 10).

During a test, the individual responds to high and low pure tones delivered over a wide range of
frequencies. The audiologist repeats each sound at increasing lower volume until no sound can be heard.
This type of testing, termed air conduction testing, relies on the transfer of sound waves to the inner ear
through air. Bone conduction audiometry is an alternative procedure that uses a sound vibrator fitted to the
bone behind each ear. Bone conduction testing covers a wide range of high and low sound frequencies
repeated at decreasing volume (National Research Council, 2005; Plante & Beeson, 1999).

Speech Audiometry and Tympanometry

Speech audiometry is conceptually similar to pure tone audiometry. It is used to determine the
softest speech sounds a person can hear in each ear at approximately 50% accuracy, known as the speech
awareness threshold (SAT) or speech reception threshold (SRT). Audiometric testing results are
documented on an audiogram to provide a visual representation of severity of hearing loss in each ear. An
important aspect of both audiograms and tympanograms is the information they provide about the
configuration of an individual’s hearing loss. Tympanometry is a measure of the stiffness of the eardrum and
is used to evaluate middle ear function. This test is helpful in detecting fluid in the middle ear, negative
middle ear pressure, tympanic membrane perforations, and disruption of the ossicles.

Configuration of Hearing Loss

Hearing configuration refers to the specific location, consistency, and quality of an individual’s
hearing difficulties. Determining the configuration of a person’s hearing loss provides a more holistic view
of hearing ability. Initially, a person may be described as having hearing loss in either one ear, termed a
unilateral hearing loss, or as having a bilateral hearing loss, when both ears are affected. If the degree or
severity of hearing loss is the same in both ears, the person has a symmetrical loss; if the degree differs in
each ear, the loss is asymmetrical (Nicolosi, Harryman, & Kresheck, 1996). Configuration also includes the
amount of hearing loss present at low, mid, and high frequencies (Tye-Murray, 2004). For example, a person
who has difficulty hearing low frequencies, but no difficulties at higher frequency levels has a
low-frequency hearing loss.

Definitions of Hearing Loss and Deafness

As with many health conditions, hearing loss severity may range from a very mild loss to profound
Deafness. Before the field of audiology was developed, differences along the hearing loss continuum were
imprecisely defined. Even today, precise definitions of deafness and hearing loss vary. Not all definitions of
hearing loss rely exclusively on numeric data, using instead functional self-reports or observations of
hearing ability. As a result, both medical and cultural definitions related to hearing loss exist.
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Medical Definitions

Most medical definitions of hearing loss rely on the average of audiometric test results at three
specific frequencies, most often at 500, 1000, and 2000 Hz. Known as the pure tone average (PTA), this
number is a basic indicator of how much hearing a person has in each ear independently without any type of
amplification device (Hull, 2001). In general, six levels of hearing loss are calculated. Normal hearing
ability is typified by sensitivity thresholds of 0 dB to 25 dB. Mild hearing loss is usually diagnosed when
PTA results demonstrate a 26 dB to 40 dB threshold, while mild-to-moderate hearing loss is diagnosed in
individuals who have a sensitivity threshold of 41 dB to 55 dB. An individual with a 56 dB to 70 dB
threshold has a moderate hearing loss; with threshold ranges from 71 to 90 dB, a person has a severe hearing
loss. Persons with a 90 decibel threshold or greater have a profound hearing loss (Tye-Murry, 2004).
Diagnostic weight is given to the results of the better ear. People with hearing in the mild to moderate
categories are considered “hard of hearing” while those with hearing loss assessed in the severe and
profound categories are considered Deaf (Flexer, 1999).

Cultural Definitions

Audiometric and functional definitions focus on severity and functional impact of hearing loss.
Cultural definitions of Deafness, however, are grounded in personal choices about self-identification and
language use. Thus, an individual may be identified as culturally Deaf, although he or she may only have a
mild or moderate hearing loss from an audiological standpoint. The converse may also be true; a person may
have an audiologically profound hearing loss but not be identified with Deaf culture (Padden & Humphries,
2005). The term Deaf is capitalized when referring to people with hearing loss who identify themselves as
part of the Deaf cultural group (Lane, 1992; Lane, Hoffmeister, & Bahan, 1996).

The cultural definition of Deafness represents a life and world view that is manifested by beliefs,
values, and traditions unique to Deaf people and expressed through the use of American Sign Language
(ASL). Within Deaf culture, the term hearing impaired is rejected because it reflects an illness-oriented
medical paradigm that pathologizes Deaf people and negates the cultural component of Deafness. Deaf
culture makes no distinction between person-first language and more Deaf-centric phrases such as Deaf
person, finding either option acceptable (Lane et al., 1996). Throughout this chapter, the terminology and
grammar preferred by the Deaf cultural community is used.

Onset and Progression of Hearing Loss

Onset and progression are important dimensions of hearing loss classification. Onset encompasses
both the rapidity of hearing loss, and the life stage at which onset occurs. Progression refers to the course of
the hearing loss. If a person’s hearing loss occurs quickly and unexpectedly, it is considered a sudden
hearing loss. If hearing status worsens slowly over time, an individual is said to have a progressive loss. A
person may also have a fluctuating hearing loss, one that alternates in severity. When no such variability
exists, the hearing loss is considered stable (Plante & Beeson, 1999).

Hearing loss occurs at any life stage. When a person is Deaf or hard of hearing from birth or in the
first days of life, the person has a congenital hearing loss. This may include pre-lingual hearing loss which
refers to hearing loss occurring prior to development of speech. Pre-lingual hearing loss occurs before the
age of 2 or 3 years. If hearing problems develop later in childhood or adulthood, an individual has an
acquired hearing loss that is post-lingual, because it has occurred after development of speech. Post-lingual
hearing losses may be additionally classified as prevocational, occurring when an individual is school aged
(Tye-Murray, 2004). Late deafened is a term used to describe people whose hearing loss occurs well into
adulthood. Late deafened adults are the largest group within the total population of Deaf individuals in the
United States (Vallaume et al., 1997).

Types of Hearing Loss

Deafness and hearing loss occur due to a wide variety of genetic, obstructive, neural, age-related,
and environmental factors, several of which are discussed later in this chapter. Regardless of exact etiology,
hearing loss is described as sensorineural, conductive, or mixed. Hearing loss stemming from conditions of
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the inner ear or auditory nerve is sensorineural. Most often, sensorineural hearing loss is due to damage to
the pathway for sound impulses from the hair cells of the inner ear to the auditory nerve and the brain (Katz
& White, 2001). Damage may occur as a result of noise exposure, viruses, head trauma, and other causes.

Conductive hearing loss most often originates in the outer and middle portions of the ear. Most
conductive hearing problems result from some form of interference that results in the inability of sound
waves to conduct from the pinna into the ear to vibrate the tympanic membrane and inner ear structures
(Kiessling et al., 2003). Examples of conditions that may result in a conductive hearing loss include
blockage by wax, a punctured eardrum, an ear infection, and congenital or acquired irregularities in the outer
and middle ear. A mixed hearing loss simply results from a combination of both conductive and
sensorineural losses.

Specific Etiologies

The population of people with hearing loss and other auditory disorders is very diverse. Two
accepted etiological categories of hearing loss are acquired and genetic. Acquired hearing loss is sometimes
labeled non-genetic hearing loss and may be sensorineural, conductive, or mixed. Acquired hearing loss is
related to a number of causes such as chronic infections, acoustical injury, occupation hearing loss, and
aging. Other causes may include head injuries, inner ear disorders, and exposure to toxins (Robertson &
Morton, 1999). Genetic hearing loss is caused by differences or changes in genes, may be inherited or occur
as the result of an isolated gene mutation, and may be conductive, sensorineural, or mixed (Nance, 2003).
This chapter section reviews several of the most common causes of acquired hearing loss, followed by an
overview of key genetically linked causes of hearing loss.

Chronic Ear Infection

Infections of the middle ear and middle ear structures are called otitis media (OM). Causes of the
condition include bacterial infection, injury to the eardrum, and presence of fluid in the ear. Symptoms
include a sensation of pressure in the ear, dizziness, and discharge. Ear pain may be present and range from
mild to severe (Anteunis, Engel, Hendriks, & Manni, 1999). Chronically occurring OM is defined as a
perforation of the tympanic membrane that is permanent and occurs with or without permanent changes to
the middle ear.

Injury

Injuries to either the external or internal structures of the ear can result in significant hearing-related
problems. The external ear may be damaged in accidents. If the pinna is no longer able to adequately gather
sound energy, hearing ability can be significantly impacted. Internally, the tympanic membrane may be
punctured by penetrating objects such as cotton swabs, pencils, or other small sharp objects. Sudden
pressure changes, including pressure changes associated with explosions can rupture the eardrum, such as in
swimming and diving accidents. When the tympanic membrane is punctured, dislocation of the ossicular
chain can occur, and the stapes footplate may fracture. Sudden hearing loss usually accompanies perforation
of the eardrum, along with dizziness and ringing sensations in the ear. Most perforations close completely
without medical intervention (National Research Council, 2005).

Noise-induced hearing loss (noise exposure seriously injuring the inner ear) (NIHL) is a common
yet preventable health concern (Koga, 2004). Occupational, recreational, and accidental causes of
noise-related hearing loss may include sound exposure through either continuous or impulse noise exposure.
Continuous exposure occurs when an individual is frequently in environments that include noisy on-going
sounds such as industrial machinery or loud music. It is often associated with employment settings in adults
and with recreational settings in adolescents (Scherich, 1996). Impulse exposure occurs when a person is
exposed to sharp loud bursts of sound, such as gunshots or explosive blasts (Tambs, Hoffman,
Borchgrevink, Holmen, & Engdahl, 2006). While NIHL has been closely linked to the volume, duration,
and type of noise exposure, it is often due to a more complex interaction of factors, including age,
psychological well-being, and lifestyle.

Oftosclerosis is a common cause of hearing loss and can develop in late adolescence and early
adulthood; it may develop rapidly during pregnancy. Primarily, otosclerosis results in a conductive hearing
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loss, but sensorineural loss may occur (Plante & Beeson, 1999). As previously discussed, normal hearing
results when sound enters the ear, vibrates the eardrum, and in turn, the malleus, incus, and stapes.
Movement of the stapes vibrates fluids within the ear to stimulate the auditory nerve for hearing. This
process is impeded by otosclerosis, involving hardening or fixation of the stapes.

Presbycusis refers to age-related hearing loss. It is actually a multidimensional disorder that spans
not only hearing loss but also decreased auditory sensitivity. Presbycusis can result in discrimination and
cause social, psychological, and communication problems (Hull, 2001).

As humans age, both the external and internal structures of the ear undergo changes. During the
aging process, the external ear, or pinna, may become less firm and elastic, while skin may thin and wrinkle,
and hair growth inside the ear may increase. These changes act simultaneously to impact the effectiveness of
the ear as a sound collection mechanism. Middle ear structures, including the tympanic membrane and
ossicular chain, become more rigid with age, thus decreasing vibratory response, while the hair cells and
cochlea of the inner ear may also deteriorate (Hull, 2001; Villaume et al., 1997).

Orotoxicity refers to the negative effects some medications, solvents, and other substances have on
the nerves and organs of the ear. Literally meaning “ear poisoning,” ototoxicity can result in Deafness. A
number of industrial chemicals are classified as ototoxic, including mercury, styrene, and carbon disulfide.
Most individuals do not come into contact with these substances unless they work in occupations where they
are in direct contact with industrial chemicals. More typically, people are exposed through medications
(National Research Council, 2005). A number of non-prescription medications have ototoxic effects, but
those derived from salicylic acid are most common. Aspirin is a popular salicylate; an estimated 50 billion
tons are consumed annually worldwide (Prepageran & Rutka, 2004). In most instances, the ototoxic effects
of salicylates are the result of long-term, high dose use. Usually, these effects are temporary, while in rare
circumstances permanent hearing loss and other complications result, including balance dysfunction.

Prescription medications used in treatment for cancer, severe infection, and following organ
transplantation can have ototoxic properties, especially with prolonged use or at high dosages.
Chemotherapeutic and immunosuppressant medications can damage the hair cells of the inner ear, resulting
in sudden deafness or permanent high frequency hearing loss and tinnitus (Gratton & Smyth, 2004). Some
classes of antibiotics, especially when administered intravenously, may result in profound, irreversible
sensorineural hearing loss

Genetic Hearing Loss

Genetic hearing loss is the result of mutations in an individual’s genes. One in every 1,000 in the
United States is born with severe hearing loss or Deafness, and about one-half of these impairments are
classified as genetic (Luxon et al., 2003). Hereditary genetic hearing losses are generally classified by the
pattern of inheritance. Approximately 77% of individuals who have severe to profound congenital hearing
loss inherited it through an autosomal recessive pattern. This occurs when both parents carry a recessive
gene for hearing loss and the trait is inherited by the child (Smith & Taggart, 2004). In autosomal dominant
hearing loss, which accounts for about 22% of all genetic hearing loss, at least one parent carries a dominant
gene for hearing loss.

Nonsyndromic Deafness (NSD) is associated with abnormalities in the auditory system; about 75%
of genetically-linked Deafness is in this category (Nance, 2003). Although a variety of genes have been
identified as related to genetic deafness, about half of all NSD are related to changes in the gap junction beta
2 (GJB2) gene, which is involved in the production of proteins critical to cochlear functioning (Steel, 1999).

Syndromic hearing loss or Deafness includes both a hearing loss and involvement of one or more
other body systems, resulting in mental and physical differences. Most syndromes associated with Deafness
cause mild hearing difficulties, while other syndromes have more significant manifestations. Pendred,
Branchio-Oto-Renal (BOR), and Usher syndromes are causes of Deafness that have additional serious
complications (Nance, 2003).

Pendred syndrome is an inherited, autosomal recessive disorder accounting for 4% to 10% of all
hereditary hearing loss, characterized by thyroid dysfunction and profound sensorineural hearing loss
occurring prelingually (Luxon et al., 2003). Branchio-Oto-Renal (BOR) Syndrome is hereditary as an
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autosomal dominant trait related to a variety of genes. The manifestations of BOR syndrome differ
according to the specific genes involved. Hearing loss often results from malformations of both the external
and internal structures of the ear. BOR syndrome is closely associated with kidney and ocular abnormalities.
Usher Syndrome, an autosomal recessive disorder, is a leading cause of Deaf-blindness. Usher Syndrome is
a group of disorders characterized by moderate to profound sensorineural hearing loss, vestibular
dysfunctions, and vision loss due to retinitis pigmentosa (RP).

Vestibular Disorders

The vestibular system of the inner ear is responsible for orientation of sound location and balance.
The system works in conjunction with visual images and head movement to send information to the brain
regarding the physical orientation of the individual. Disturbances to this system, even when minor, may
result in a variety of nonspecific sensations. Tinnitus is a condition characterized by the perception of
sounds that originate in the head or ears rather than the environment itself (Sindhusake, Newall, Golding,
Rochtchina, & Rubin, 2003). More severe disruptions of the vestibular system may result in vertigo — the
sensation of movement, usually rotational, when no actual movement is occurring. Méniére’s disease is a
complex disorder that combines symptoms of tinnitus, vertigo, and progressive hearing loss.

Tinnitus

Tinnitus is one of the most prevalent disorders of the vestibular system. It is estimated that 36 to 50
million people in the United States have experienced some form of this disorder. Tinnitus is caused by
damage to the nerve endings in the inner ear and may be symptomatic of other problems of the ear, including
elevated blood pressure, diabetes, thyroid problems, injuries, and infections (Sindhusake et al., 2003).
Symptoms of tinnitus include ringing, buzzing, or whining sounds originating in the head or ears. The
sounds may be intermittent or continuous; intensity may vary from a dull rumble to a high whine or buzz.
Most people do not report being overly disturbed or distressed by these symptoms, and may only be able to
perceive the sounds in very quiet environments. Rarely, people experience severe symptoms that interfere
with all aspects of life.

Vertigo

Vertigo is both a vestibular dysfunction and a symptom of other similar dysfunctions, including
labyrinthitis or inner ear inflammation, tumors, brain hemorrhages or stroke, migraines, and multiple
sclerosis. Imagined sensations of vertigo may be categorized as either subjective or objective. Abnormal eye
movements and vision changes, hearing loss, nausea, tinnitus, imbalance, and gait disturbances are typical
of the disorder. Symptoms may last just minutes or may linger for hours, be either intermittent or continuous,
and range from mild to severe (Ruka, 2004).

Meéniere’s Disease
Meéniere’s disease is a disorder related to volume and pressure changes in the inner ear fluids. The
early course of the condition can be mild and episodic, but over time progresses to a more severe unilateral
hearing loss with worsening vertigo and tinnitus. Generally, a diagnosis is made following two or more clear

episodes of spontaneous vertigo lasting a minimum of 20 minutes with at least one episode of a sensation of
fullness in the affected ear (Pullen, 2006).

Treatment Strategies

Once the underlying causes of auditory or vestibular disturbances are addressed, treatment and
management of residuals may be considered. Treatment and management strategies for hearing loss,
Deafness, and related vestibular disorders are dependent on the type, severity, and etiology of the condition.
In this section, key treatment and management devices and strategies for hearing loss and vestibular
disorders are reviewed.

Treatment and management of hearing loss is vital. The most common hearing management method
involves use of assistive listening devices. Assistive listening devices are beneficial in the social and
emotional areas, and include hearing aids and cochlear implants.
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Hearing Aids

Hearing aids are the most common listening device used to treat and manage hearing disorders.
Simply stated, a hearing aid is a self-contained system used to amplify sound. They use a microphone to
detect sounds, an amplifier to increase the level of sounds, and several filters to modify sound to the needs of
the user and reduce background noise. Hearing aids are generally prescribed for people whose hearing
thresholds are 25 dB or greater in the better ear, and are usually not sought until the person experiences
noticeable difficulties in daily living (National Research Council, 2005). These difficulties become more
pronounced at approximately a 40 dB threshold, or the point at which background noise markedly impacts
hearing ability.

Air conduction or bone conduction hearing aids are available in a wide variety of styles and
shapes, use air or bone conduction to transmit sound, and are either analog or digital (Martin & Clark, 2006).
Air conduction hearing aids use a receiver to amplify sound and direct it into the ear canal using vibratory
sound waves moving through air. Bone conduction hearing aids are suitable for individuals who have
conductive loss related to the middle ear, but have inner ear functioning.

Analog hearing aids generate signals that are analogous, or similar, to the sound energy they
receive and then amplify those signals for use (Martin & Clark, 2006). Modern hearing aids operate by
receiving and modifying sound signals (signal processing). Analog aids amplify all environmental sounds
similarly and are thus appropriate for a variety of types of hearing loss. Programmable analog hearing aids
use a microchip to store different settings; the person changes the level of amplification needed in different
listening environments.

Digital hearing aids use technology that converts sounds waves into binary code to represent the
frequency, intensity, and patterns of the signal, a function termed digitized sound processing. The
processing determines if the signal is useful sound or unwanted noise with extreme speed, providing an
undistorted signal and improved filtering of background sounds. Many digital hearing aids are not
completely digital, but rather combine aspects of analog and digital technology (Martin & Clark, 2006).
Current trends, however, are focused increasingly on completely digital devices.

Hearing Aid Selection and Use. The primarily goal of hearing aid use is to achieve the best
auditory functioning possible. Binaural hearing aids often improve speech clarity and volume, improve
perception of directional sound, and lessen the perception of background noise. Unilateral or monaural
hearing aids are selected when hearing loss exists in only one ear.

Many health-related and psychosocial factors impact the selection of hearing aids, including the
appearance, comfort, and financial considerations. Hearing aid models are tailored to different functional
and aesthetic needs, and range from behind-the-ear devices to aids that fit completely inside the ear canal.
Analog devices are the least costly type of hearing aid, a crucial advantage for many consumers. Digital and
hybrid models are preferred by many consumers due to better performance in managing background noise,
despite their significantly higher cost (Wood & Lutman, 2004).

Cochlear Implants

In the past, hearing aids have been the only available option for sound amplification for people who
are Deaf or hard of hearing. Today however, rehabilitation options have dramatically changed with the
advent of cochlear implant technology. A cochlear implant is a prosthetic device implanted in the inner ear
that bypasses the external, middle, and inner ear hair cells, and uses electrical impulses to stimulate the
auditory nerve directly through electrical impulses. Essentially, a cochlear implant performs the function of
hair cells—stimulating the auditory nerves (Leake, Hradek, & Snyder, 1999).

Cochlear implant systems have both external and internal components and require at least four basic
parts: an external microphone, signal processor, transmitter, and electrodes. The system receives sound
through an external microphone, converts sound to magnetic impulses, and sends them to an audio processor
connected to a transmitter beneath the skin. The transmitter converts the magnetic impulses to electrical
impulses and sends them through the skin to a series of electrodes that have been implanted within the
cochlea. The electrical signals stimulate the auditory nerves and are perceived as sound.
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Surgical Implantation Criteria. Personal traits, including cultural and educational background,
age, and preferred method of communication can play a more influential role in surgery than any physical
factors.

Outcomes. The age at which an individual undergoes cochlear implantation, the length and severity
of Deafness prior to implantation, and whether the person possesses useful speech reading skills are critical
factors that influence cochlear implant outcomes. In general, individuals who are younger with shorter-term
hearing loss and speech reading abilities have more successful outcomes than people with more adverse
profiles, individuals who are prelingually Deaf, and those who have exclusively used manual
communication.

Aural Rehabilitation

Hearing aids and cochlear implants provide auditory feedback that may foster spoken language
development in some consumers who are Deaf or hard of hearing due to improvement in speech perception
(Pantelemidou, Herman, & Thomas, 2003). Aural rehabilitation plays a crucial role in the treatment and
management of Deafness and hearing loss. For adults, aural rehabilitation focuses predominantly on the
impact of hearing loss on communication and the procedures used to improve communication effectiveness
(Hull, 2001).

Several methods of aural rehabilitation are centered on use of residual hearing and visual cueing
with reinforcement for the development of auditory awareness and speech. Auditory methods use residual
hearing abilities, with or without assistive devices, with special attention to development of listening skills.
Techniques that focus on fostering awareness of the physical motion of speech and related sensations are
considered kinesthetic methods. Increasingly, sophisticated computer-assisted systems are being used in
kinesthesis (Pantelemidou et al., 2003). Oral methods combine assistive listening devices, speech reading,
and kinesthesis to develop speaking abilities. Speech reading (inaccurately termed lip reading) allows an
individual to comprehend speech by observing lip and facial movements along with body gestures to
determine what is being spoken and in what context.

Aural rehabilitation includes other types of services, including training in manual communication.
Manual methods of aural rehabilitation exist in contrast to oral strategies, embracing rather than
discouraging the use of non-verbal communication. Manual communication training prepares the individual
to communicate through non-verbal techniques such as finger spelling and signed languages including
American Sign Language (ASL), and Signed English. Total communication is a highly inclusive
rehabilitation option that involves selecting the most effective and appropriate strategies from all methods to
maximize both expressive and receptive communication (Nicolosi et al., 1996).

Functional Limitations

Functional limitations related to Deafness and hearing loss are largely dependent on pre-lingual
versus postlingual occurrence, severity of hearing loss, presence or absence of other complicating factors
such as a vestibular disorder or a secondary disability, and other situational factors. It is clear, however, that
audition and communication difficulties are the primary functional limitation across all categories and
configurations of hearing loss.

If an individual has a mild hearing loss, he or she will likely experience a slight difficulty in
understanding speech when background noise is present. A person who has a mild-to-moderate loss will
have some problems understanding conversation in group settings, and may need face-to-face
communication to comprehend at least half of a conversation. A moderate hearing loss results in significant
difficulty in group settings and in face-to-face verbal conversations. People who have a severe hearing loss
are not likely to recognize voices or environmental noises, while individuals who have a profound hearing
loss may only detect sounds through vibrations and are likely to use manual or visual methods of
communication. Significant hearing limitations may result in marked difficulties in reading, writing, and
comprehending English (Gallaudet Research Institute, 2003).

People who have a prelingual severe or profound hearing loss have considerable functional
limitations in expressive and receptive language. For individuals with sensorineural hearing loss,
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comprehension in noisy environments is more difficult than for people with conductive hearing loss.
Conductive hearing losses do not usually result in functional deficits that are as significant as those
associated with sensorineural hearing loss. People who also have severe tinnitus or vertigo may experience
additional frustration, anxiety, and a notable disturbance of attention and ability to listen.

Psychosocial Implications

Deaf or hard of hearing individuals often face significant isolation and social alienation due to
functional limitations in audition and communication. Speech comprehension problems can result in a
marked inability to participate in reciprocal conversations and social interactions (Villaume et al., 1997).
The major psychosocial implications experienced by people who are Deaf or hard of hearing are social and
familial isolation.

Feelings of isolation due to communication barriers within the family and society are prevalent. The
impact of communication barriers on people who are Deaf and hard of hearing may begin at a very early age,
especially if hearing loss occurred pre-lingually. The vast majority of parents and siblings of Deaf and hard
of hearing children are hearing, resulting in incomplete communication within the family. Nearly a third of
Deaf and hard of hearing children have difficulties with social interaction and behavior (Gallaudet Research
Institute, 2003), probably as a result of communication barriers in the home.

Many people with hearing loss report negative experiences with the hearing world. Such
experiences result in emotional and behavioral problems. Research indicates that nearly half of Deaf and
hard of hearing people experience mental health conditions attributed to difficulties in communication.

Vocational Implications

The broad vocational implications of functional limitations experienced by people who are Deaf or
hard of hearing include unemployment and underemployment. Historically, jobs that require higher levels
of reading, frequent interaction with coworkers, clients, and use of the telephone have not traditionally been
open to people who are Deaf or hard of hearing. They tend to have trade jobs related to transportation,
farming, and machine operation and are less likely to be in more lucrative professional areas. In some
instances, Deaf individuals have faced significant bias from employers, and been shut out of the workforce
completely. The cumulative effect of chronic unemployment and underemployment is markedly negative at
the end of one’s working years; the median net worth of people with hearing losses as they enter retirement is
considerably less than reported for people without hearing loss (Brodwin, Parker, & DeLaGarza, 2003;
Lucas, Schiller, & Benson, 2004). Limited abilities in detecting environmental sounds, difficulties in
communicating with others, and occupational hearing requirements have resulted in limitations in job
placement and have notable vocational implications.

Environmental Sounds

The ability to detect sounds such as warning bells, alarms, and door chimes, locate the source of
sounds, and make distinctions among various sounds are critical in some work settings. Abilities to localize
sounds and discriminate between sounds is especially crucial if an individual is working with or near
machinery, so functional limitations in detecting environmental stimuli may result in work setting safety
concerns (National Research Council, 2005). For example, the inability to hear or localize warning buzzers,
alarms, or bells is a vocational limitation which could, if unnoticed, result in injury to the person or others in
the work environment (Arlinger, 2003). Problems with balance, dizziness, and tinnitus impact a person’s
ability to function effectively in hazardous environments. General vocational precautions include avoidance
of ladders, scaffolds, heights, dangerous machinery, and driving.

Occupational Hearing Requirements

Problems hearing can significantly impede employment in professions with specific job entry
requirements. In some instances, individuals may be completely excluded from certain professions such as
military service and law enforcement. While hearing may be important in many work settings, even severe
or profound hearing loss does not prevent employment. Most young adults who are Deaf or significantly
hard of hearing are employed at some level (Brodwin et al., 2003).
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Accommodations

Accommodations are those modifications, adjustments, auxiliary aids, and services used in home,
work, and recreational settings to reduce barriers and diminish functional limitations. In the absence of
accommodations, people who are Deaf or hard of hearing may be unintentionally excluded from almost all
communicative interactions with the hearing world. A variety of available options for accommodations and
assistive devices are available for use in activities of daily living and in work settings (Brodwin et al., 2003).
Assistive communication technology, modifications of the environment, and use of communication
strategies are particularly beneficial options for reasonable accommodation.

Assistive Technology

Bryant and Bryant (2003) have defined assistive technology (AT) as “the applications of science,
engineering, and other disciplines that results in processes, methods, or inventions that support people with
disabilities” (p. 2). Currently, a wide variety of AT is available. Technologies used by hearing people are
useful to people with hearing loss, such as web-based chat, electronic mail, and text messaging. Additional
communication technologies have been developed for people who are Deaf or hard of hearing including
text-based telephone relay systems and video relay systems.

Telecommunications Devices for the Deaf. As early as 1874, telephone access for Deaf and hard
of hearing users has been an issue. Unfortunately, early communication technologies were rarely efficient,
increasing communication barriers for people who were Deaf or hard of hearing. To increase and facilitate
communication between the Deaf and Hearing populations, the teletypewriter (TTY), also called
telecommunications device for the Deaf (TDD), was developed, allowing people to type and receive
messages over telephone lines. These systems continue to operate as a link between three parties. In such a
system, the person with a hearing loss or speech impairment uses the teletypewriter to type out messages,
while the hearing person uses a telephone and a relay operator conveys the messages to each through the
appropriate voice or text format (Grossman, 2001).

Video Relay Services (VRS). This is an alternative to TTY/TDD relay service communication.
VRS is a visual communication system requiring a minimum of three basic components: a video monitor
such as a television or computer screen, a video camera, and a high-speed broadband line. Like the
TTY/TDD system, VRS uses a third-party relay operator, but in the VRS system, the operator is also a sign
language interpreter. People who communicate with sign language see and are seen by the interpreter
through cameras linked to monitors. Using videophones, VRS is also used among people who use manual
languages without a relay operator (Grossman; 2001; Nelson, 1996). Studies have shown that across all
areas, participants demonstrated preference for the VRS over text-based services, despite the slightly higher
cost of equipment. Participants noted that quality of the service was faster and more professional using the
VRS system and reported greater positive impact on their quality of life.

Environmental Modifications

Across home, work, and leisure settings, individuals who are Deaf or hard of hearing may encounter
situations in which a response to sounds in the environment is compulsory. Modifications to the
environment that promote awareness of such environmental sounds and provide safety measures are
valuable for Deaf and hard of hearing. Telephones, doorbells, and fire alarms may be linked to visual
alerting devices such as flashing lights. Tactile alerting devices, such as vibrating pagers are also useful.

Noisy environments are often difficult. In many settings, individuals who are Deaf or hard of
hearing benefit from noise reduction to promote use of residual hearing in communication. Quiet
surroundings have less hearing interference due to background noise, and individuals may manage
extraneous noises effectively through sound absorbing carpeting, upholstery, or panels. Well-lit
surroundings are beneficial, as are surroundings free of objects or other barriers to visual sight lines,
allowing for clearly visible manual communication or speech-reading (Geyer & Schroedel, 1999).
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Communication Strategies

For successful communication between persons with hearing loss, it is necessary to establish and
maintain attention and eye contact. It is acceptable to wave or gently tap individuals who are Deaf or hard of
hearing to gain their attention (Foster, 1998). One should articulate clearly, although over-articulation
distorts the shape of the speaker’s mouth and hinders speech reading. Speaking quickly or too slowly may
hinder speech reading and distort conversational cues. It is important not to look down or face away from a
person who is Deaf or hard of hearing during communication, and speakers should avoid obstructing the
mouth while talking (Luey, Glass, & Elliott, 1995).

Some people use sign language exclusively, while others may use spoken language or a
combination of both. Those who communicate manually often have difficulty participating in situations
where few or no other people use sign language, and a qualified sign language interpreter may be required to
facilitate communication. Sign language training for family members and friends may significantly reduce
isolation and improve home and community inclusion; sign language classes for employers and co-workers
may serve as an accommodation (Geyer & Schroedel, 1999). When using interpreter services, it is
appropriate for the hearing speaker to address the Deaf or hard of hearing person directly, and not look
instead at the interpreter (Luey et al., 1995).

Job Restructuring

Job restructuring is a critical accommodation that relates to communication strategies, and typically
involves redistribution or exchange of job duties or job assignments, redeveloping of job processes, and
eliminating any non-essential job functions. For example, in work where speech communication is not
essential, individuals may communicate through alternative means such as text messaging, electronic mail,
or written memos (Geyer & Schroedel, 1999). Using support personnel to accomplish non-essential job
functions, such as incidental telephone use, is an element of job restructuring (National Research Council,
2005). Changing the way meetings are conducted or providing transcripts of meetings are examples of
changes to process. The selection of jobs and work environments not requiring an ability to hear is another
possible job structuring strategy.

Issues in Job Accommodations

The Americans with Disabilities Act of 1990 (ADA) mandates collaboration among employees and
employers in determining and providing reasonable job accommodations. A growing body of research
suggests that people who are Deaf or hard of hearing face a number of challenges in obtaining
accommodations. Employers exhibit greater willingness in providing job accommodations to workers in
more prestigious positions, such as managers than to workers in lower status positions. Differences in
hearing status may also account for differences among workplace accommodations provided or authorized
by employers; in general, persons who are Deaf are more likely to request and receive accommodations than
those who are hard of hearing (Geyer & Schroedel, 1999). Size of the company or organization seems to
influence accommodation provision, with larger employers providing accommodations more readily than
smaller companies.

Summary

Understanding the unique needs of a person with hearing loss is a complex and sometimes
challenging rehabilitation task. To serve the needs of these people, rehabilitation professionals must possess
an understanding of critical dimensions of hearing, listening, and communication, and the impact these
factors have on service provision. Although terms such as hearing, listening, and communicating are often
used interchangeably, these concepts are actually unique. Hearing is best described as a passive function
that involves the perception of environmental sound. Hearing includes having an awareness of sound, ability
to locate sounds, as well as the capacity to discern the quality of sound as well as make distinctions related to
pitch and volume. Listening is an active and purposeful process undertaken with the intention of
experiencing sound. Communication is another process, one that requires bi-directional or multi-directional
exchanges of information which includes hearing, listening, and comprehension (Kiessling et al., 2003).
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The primary functional limitation of hearing loss is in the area of communication. Assistive
listening devices, communication technologies, environmental modifications, and reasonable
accommodation are available and may effectively address these limitations. Such options should be
explored as part of comprehensive rehabilitation planning and service provision. Many people who are Deaf
or hard of hearing have useful residual hearing abilities, and successfully use devices such as hearing aids or
cochlear implants; some individuals are skilled in speech reading, while others are fluent in sign language.
Each person has unique strengths on which to build. Despite the many challenges encountered by people
who are Deaf or hard of hearing and by professionals who serve them, the opportunities for rehabilitation are
abundant.

Case Study

Alan Parchman is a 42 year-old married male with three children, ages twelve, fifteen, and sixteen.
He has been working at a chemical plant as a kettle operator and tender (O*NET code 51-9051.00) since
graduating from high school. Mr. Parchman’s job has required frequent exposure to both noise and ototoxic
chemicals.

Three years ago, Mr. Parchman began to notice a decrease in hearing ability and developed
intermittent severe tinnitus. He did not report the symptoms to his employer due to concerns about losing his
position or being placed on unpaid medical leave. About six months ago, Mr. Parchman’s symptoms
worsened significantly, and at his wife’s urging, he sought evaluation by his general practioner.

His physician noted that Mr. Parchman had difficulty understanding speech in the office
environment. She referred him to an audiologist for further evaluation. The audiological results
demonstrated a pure tone average (PTA) in the right ear of 60 dB, and a PTA in the left ear of 55 db. Mr.
Parchman further demonstrated 82% word understanding in the right ear, and 78% word understanding in
the left ear. The tympanogram was within normal limits. Mr. Parchment was diagnosed with sensorineural
hearing loss due to noise and ototoxic chemical exposure and was scheduled for a hearing aid fitting.

Questions
1. Whatlevel of hearing loss does the consumer have? What other characteristics of the hearing loss can be
identified?
2. What transferable skills does this individual have; identify occupations using these skills?

3. Ifthe consumer decided to remain in his current job, how would you as the rehabilitation counselor ap-
proach this decision? Provide supporting arguments.

4. What is this person’s vocational profile?
5. Identify the consumer’s likely functional limitations and recommend accommodations.
6. What are the implications of this type of hearing loss in regard to future functional limitations?
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Introduction

Vision is a complex and wonderful process of the human body. Although vision can be described as
being analogous to a camera, it involves much more. The eyes are a matrix of millions of cells that convert
light information into electrical signals which are processed in the brain. Two-thirds of the brain is involved
in the complex process of vision (Crick & Khaw, 2003). The visual centers of the brain communicate with
the motor, auditory, language, speech, and executive processing areas of the brain to influence reading,
facial recognition, spatial awareness, and problem solving (Wolintz, 1976).

Vision allows us to gather information about the surrounding environment at distances well beyond
the reach of the arms and fingers in a matter of milliseconds. The central visual system allows us to identify
details and enables us to read, identify faces, and perform fine motor tasks. The peripheral visual system
provides the brain with continuous information to assist with independent mobility in familiar and
unfamiliar areas. Integration of both central and peripheral visual information allows adults with normal
vision to perform job tasks efficiently and independently (Kanski, 2007).

Blindness and loss of vision are frightening and emotionally stressful. Vision impairment causes
functional difficulties with reading, driving, walking, and working independently and may cause emotional,
psychological, social, and financial difficulties. In the United States, over 70% of adults between the ages of
20 and 65 who are visually impaired are unemployed (Congdon et al., 2004; Mitchell, 2004). The absence of
employment can exacerbate emotional, psychological, and financial difficulties of patients with vision
impairment and contribute to the development of other problems. Rehabilitation counselors play a pivotal
role in developing treatment plans that may involve ophthalmologists, optometrists, psychologists,
orientation and mobility specialists, and teachers for the visually impaired to provide training and promote
maximum productivity and independence at home and in the workplace. In this chapter, the many different
aspects of vision are described, along with the ways diseases and disorders of the visual system impact the
functional abilities of working age adults.

Vision Impairment and Disability

The rehabilitation counselor must have a thorough understanding of the degree of vision
impairment and functional vision of a client before developing a vocational plan. This can be challenging
because the counselor must rely on medical reports, chart notes, and information provided by the client.
Unfortunately, medical reports and chart records may describe the diagnosis without reflecting the client’s
visual strengths and limitations. Clarity of sight, peripheral vision, depth perception, eye-hand-foot
coordination, color vision, day and night vision, and visual processing skills are some of the visual sub-skills
that affect visual functions. The degree of function of each of these visual skills can range from
non-functional to normal (Windsor & Windsor, 2001). Deficits in a specific skill can have significant
ramifications on the client’s ability to perform one task but may not affect another. It is crucial to define
vision impairment as it relates to specific occupations or job tasks (Brodwin, Parker, & DeLaGarza, 2003).

In the United States, eye care professionals, the Social Security Administration, and other
government agencies have adopted the definitions set forth by the World Health Organization (1994) to
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provide a uniform definition of vision impairment and set standards to determine who qualifies for
government services and benefits.

®  Functionally blind describes individuals who are not able to perceive light.

® Legal blindness is visual ability with a best-corrected acuity of 20/200 or worse in the better eye or the
widest diameter of peripheral vision measuring 20 degrees or less in the better eye.

®  Visually impaired or partially sighted describes those with a best-corrected visual acuity of 20/70 to
20/180 in the better eye or a peripheral field of vision between 21 degrees and 140 degrees.

®  Fully sighted describes people with a best-corrected visual acuity of 20/40 or better in the best eye.

There are 3.7 million adults between the ages of 20 and 65 who are visually impaired, despite
wearing corrective lenses, while 337,000 are legally blind (Brodwin et al., 2003; Vitale, Cotch, & Sperduto,
2006). Although the definitions of functionally blind, legal blindness, and visually impaired or partially
sighted are often used in medical reports, they do not completely describe a client’s functional vision. These
definitions only consider visual acuity and peripheral vision. Thus, the rehabilitation counselor should
encourage the eye doctor to provide additional information regarding color vision, night vision, contrast
sensitivity, depth perception, glare sensitivity, and other visual skills.

Eye Care Professionals

The counselor works with eye care professionals for information regarding the client’s functional
vision. In the United States, optometrists and ophthalmologists are licensed to diagnose and treat eye
diseases and disorders of the visual system. Optometrists are often considered to be the primary eye care
professionals in managed care health systems. If the patient requires surgery or additional medical treatment,
the optometrist refers the patient to an ophthalmologist, while the ophthalmologist may refer the patient to a
low vision specialist if the patient’s vision cannot be fully corrected after medical and surgical treatments
have been implemented (Kanski, 2007).

The Eye Examination

The general eye examination involves a case history, measurement of distance and near clarity of
sight, screening of the neurological function of the visual system, inspection of the health of the eyes, and a
refraction to determine the need for glasses or contact lenses (Crick & Khaw, 2003). The routine eye
examination is usually performed by an optometrist, but may be performed by a general ophthalmologist.
This section describes information obtained and the specific tests performed to quantify various visual skills
and illustrates the functional implications.

Case History

The case history is one of the most informative components of the eye examination. A medical
history and results from prior eye examinations provide clues to explain the patient’s symptoms and
complaints. Questions regarding vision problems of family members help the examiner gain insight
regarding the possible inheritance of genetic eye conditions. The case history provides the doctor with the
opportunity to understand the patient’s specific complaints, difficulties, goals, and psychosocial needs.

Visual Acuity Testing

A Snellen eye chart is the most common test used to measure clarity of sight. It is typically placed 20
feet from the patient, who is then directed to identify letters of varying sizes with each eye. Each letter on the
Snellen chart, called an optotype, has a specific size. The physician records the distance from the chart to the
patient and then writes the smallest optotype the patient is able to identify in the form of a fraction. Thus, a
patient who can identify the 20-size letter from 20 feet has 20/20 visual acuity, whereas the person who can
only read the 200-size letter from 20 feet has 20/200 acuity. Visual acuity is measured for each eye with the
patient’s best correction of glasses and contact lenses to determine visual status. If the patient is not able to
read the 200-size letter from 20 feet with either eye with the best corrected vision, he or she is considered to
be legally blind. The patient with 20/200 acuity has difficulty identifying faces, reading street signs, and
identifying text from a chalkboard (Kanski, 2007).

172



Takeshita et al.

Visual Field Testing

A physician uses a visual field test to estimate level of functional vision. Defects in the central field
affect reading, driving, eye-hand coordination, color vision, and facial recognition, while peripheral field
defects cause difficulties with spatial orientation, mobility, and balance. Retinitis pigmentosa, glaucoma,
and neurological visual disorders often cause loss of peripheral vision (Crick & Khaw, 2003).

The most sophisticated method of testing peripheral vision is through use of computerized
perimetry. In this test, the patient is positioned in front of a large dome in which lights of varying sizes and
intensities flash in different parts of the central and peripheral fields of vision. This form of perimetry detects
a wide array of vision problems including brain tumors, neurological disorders, psychological blindness,
and eye disease. Low vision specialists use the computerized perimeter to map out regions of the eye that
have the strongest sensitivity and use lenses and prisms to deflect images onto the most usable fields of
vision.

Refraction

After the doctor has inspected the health of the eyes, he or she performs refraction. This test
determines the best lens prescription to improve visual acuity. Lenses focus light on the macula of the retina
to achieve the sharpest image; the macula is responsible for detailed sight. When light focuses in front of or
behind the macula, blurred sight occurs. Hyperopia (farsightedness) is the condition where light focuses
behind the macula, reducing the clarity of sight. Patients with uncorrected hyperopia generally have
difficulty reading small print but may also have blurred distance sight. The doctor will prescribe “plus (+)”
lenses to converge the light to focus on the macula to maximize visual acuity. Conversely, myopia
(nearsightedness) is a condition where light focuses in front of the macula and causes blurred distance sight
and sometimes blurred near vision. “Minus (-)” spectacle lenses are prescribed to focus light on the macula
to improve detailed sight (Hoyt, Miller, & Walsh, 2008).

Visual field defects due to eye disease do not necessarily affect functional vision. Cataracts,
glaucoma, diabetic retinopathy, and other eye diseases initially cause areas of reduced sensitivity in one eye;
the progression of the field loss may be slow (Congdon et al., 2004). The brain is able to “fill in” the dimmer
areas and the patient may not have functional problems. However, as the disease progresses, areas of
reduced sensitivity become absolute blind spots, called scotoma. Blind spots that affect the same field of
vision in both eyes create significant functional difficulties.

Parts of the Eye
Orbit

The orbit is the eye socket, housing and protecting the eyeball from direct trauma. It consists of
several bones that are susceptible to fracture during trauma. Six ocular muscles of the eye have tendons that
are attached to the orbit. This provides the foundation which allows eye movement. Brain tumors, thyroid
disease, and trauma to the orbit itself can restrict the movement of the eyes, cause diplopia (double vision),
and affect the positioning of the eyes.

Eyelids
The eyelids, which allow for lubrication, protect the cornea and the front of the eye. A variety of
glands produce tears to lubricate the eyes whenever an individual blinks. Trauma, tumors, and neurological
disorders can affect the function of the eyelids. Incomplete closure of the eyelids causes dry eyes, blurred
vision, sensitivity to light and glare, and eye pain. Abnormal turning-in of the eyelid is called entropion,
while abnormal turning out of the eyelid is called ectropion. As with scarring, both conditions threaten