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About Kidney School
Welcome to the print version of Kidney School!
Kidney School will help you learn to take an
active role in your healthcare decision making.
Research suggests that kidney patients who
become active partners in their care are more
likely to live long and live well.

Kidney School is an on-line learning program
designed to help people understand kidney disease
and its treatment, adjust to kidney disease, make
good medical choices, and live as fully as possible.
You decide which modules to read and when—so
what you learn is entirely up to you. 

Kidney School was developed to:

-  Offer free, up-to-date, research-based 
information, at your own pace. 

-  Help you learn what to expect and what 
questions to ask. 

-  Provide the tools you need to self-manage 
your care so you can stay healthier and keep
doing the activities you enjoy. 

Kidney School is a project of the Life Options
Rehabilitation Program.  Sponsored by
Amgen Inc. and administered by the non-profit
Medical Education Institute, Life Options is 
a program of research and research-based 
educational materials to help people with 
kidney disease live long and live well.  

All Life Options programs, including Kidney
School, are guided by the Life Options
Rehabilitation Advisory Council (LORAC), 
a national expert panel of patients, doctors, 
nurses, researchers, social workers, dietitians,
physical therapists, and administrators.

All content for the Life Options program and for
Kidney School is developed by Life Options staff
and reviewed by members of the multidisciplinary
LORAC and by additional patients and kidney
professionals.  Life Options and Kidney School
content is entirely independent of and not 
influenced by its corporate sponsor(s). 

Kidney School reviewers include: 
-  Sally Burrows-Hudson, MSN, RN, CNN 

-  Ann Compton, RN, MSN, CNN 

-  Karren King, MSW, ACSW, LCSW 

-  Jean Kammerer, BSN, RN, CNN 

-  Derrick Latos, MD, FACP 

-  Stephanie McIntyre, RD 

-  Maureen McCarthy, MPH, RD, CS 

-  Jo Reeder, PT, MCSP 

-  Brian O’Moore (patient) 

-  Bruce Schultz (patient) 

-  Nancy Spaeth, RN (patient)

-  Patty Stewart (patient) 

A special thank you is extended to members of the
Dialysis Support mail list at www.yahoogroups.com,
who allowed themselves to be quoted, took the
time to review Kidney School, and who provide
constant inspiration through their compassion,
willingness to share, and ability to live fully with
kidney disease.
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Legal Disclaimer

Your medical condition is unique to you.  If you have questions about your condition and what it will mean for you in the future, please consult your personal doctor.

The information you find on the Life Options website or printed pages, including information in Kidney School, is provided “as is,” and to the extent permitted 
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and icons, are trademarked materials owned or controlled by the Medical Education Institute, Inc. and Amgen Inc.  No permission is granted here for you to
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site hyperlinked to the Life Options website or in which any part of the Life Options website has been, or may have been, hyperlinked. 

Some images used in this module are the property of Hemera Technologies Inc. and are copyrighted.  Any reproduction of these images in whole or in part, or in
any other publication, is strictly prohibited. (Revised October, 2003)



s you make your way through this module
and others, you’ll meet people who are having
good lives in spite of their kidney problems.  One
of them is Nancy.  “While I was growing up, my
father always told me, ‘Nancy, you can do any-
thing if you want it badly enough,’” says Nancy
Spaeth, RN, member of the Life Options
Rehabilitation Advisory Council. 

Four kidney transplants, two children, and two
graduate degrees later, those words still ring 
true for Spaeth, who has had kidney failure since
1959.  The longest living patient of the Northwest
Kidney Centers’ program—the first out-of-
hospital dialysis center in the world—Nancy is
living proof that it is possible to live long and 
live well with kidney failure.

How?  That’s what you’ll start to learn in this
module.  We’ll cover:

How normal kidneys work

What happens when kidneys stop working

Causes of kidney disease 

Common issues about living with kidney 
disease

But Kidney School will do more than just give
you facts.  Besides fun and creative learning, 
we want to empower you to use what you learn.
The three keys to a long life with kidney disease
are a positive attitude, getting answers—and 
taking action.  So, let’s get started.

The first question you might be asking is, 
“why should I learn about normal kidney func-
tion when mine (or my loved one’s) don’t work
normally any more?”  Great question!  Here are 

some ways that knowing what kidneys were
designed to do can help you:

■ You’ll understand what happens in the body
when the kidneys fail. 

■ You’ll be able to ask the
doctor about treatments
that may help slow down
kidney failure. 

■ You’ll be more aware of
how kidney disease and
its treatment can affect
you (or your loved one). 

■ You’ll be able to speak
with your healthcare
team in an informed 
and confident way. 

The more you know about kidney disease and
how the body works, the more control you will
feel over your health! 

How Kidneys Work
Imagine what might happen if your local water
treatment plant stopped removing toxins and waste
from your drinking water.  Surely you and everyone
else drinking city water would be sick in a short time.
Although we give it little thought, our health
depends on the water treatment plant doing its job.
A very similar process must occur in our bodies 
to filter out toxins and waste from our blood. 

Fortunately we have our own built-in treatment
plant.  You guessed it!  Our kidneys.  Far more
complex than any water treatment plant, kidneys
do several vital tasks, including removing toxins
and waste from our blood. 
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Here’s how it works.  As you eat and drink, your
body takes what it needs for energy, nutrients,
and self-repair.  Left-overs and extra water the
body doesn’t need become wastes.  Some of the
wastes end up in the bloodstream and must be
filtered out to keep you healthy.  One job of the 
kidneys is to act as the body’s filtering system 
to clean the blood and remove extra fluid. 

As you probably know, with every heartbeat, 
blood circulates through your body.  This means
healthy kidneys are always working to clean the
blood—24 hours a day, 7 days a week.  Each day,
kidneys filter out about 2 quarts of extra fluid
and wastes (urine).  Drop by drop, urine collects
in the bladder, until... Presto!  Wastes are removed
from the body by urination. 

So, cleaning the blood and removing extra
fluid is the first job of the kidneys.  Once the

“dirty” blood arrives at the kidney, a million
tiny filtering centers called nephrons remove
wastes.  But kidneys also have two other jobs. 

Balancing levels of chemicals in the body 
is the second job of the kidneys.  Inside the
nephrons, sensors keep track of levels of
chemicals in the blood (like sodium, phos-
phorus, and potassium).  This allows the 
kidneys to save what the body needs and
remove what it doesn’t need. 

The third job of the kidneys is to release 
hormones that control blood pressure and
other functions.  One hormone, called 
erythropoietin, tells the body to make red
blood cells.  Another hormone, called 
calcitriol, helps keep bones healthy. 
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Inside each nephron, a special blood vessel
called a glomerulus works like a strainer to
keep in blood cells and needed substances, 
and let out extra fluid and wastes.

Each kidney contains about one million
nephrons—tiny filtering centers that clean 
the blood.

Blood enters the kidney here, through the 
renal artery.

Drop by drop, urine is produced and travels 
to the bladder through this tube, called a ureter.

How Kidneys Work
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Causes of Chronic
Kidney Disease
There are many causes of chronic kidney disease
that can lead to kidney failure.  Some of these
will be covered in more detail later in this module.
But for now, let’s explore the major causes.  

The number one cause of chronic kidney failure is
type 2 diabetes.  Currently about 14.4 million people
in the U.S.—1 in 21—have type 2 diabetes (but
1/3 of them don’t know it).  From 1997–2001, 39%
of people with ESRD lost their kidney function
due to type 2 diabetes.  That number is likely to
increase, as cases of type 2 diabetes are predicted
to double in the next 20 years. 

The second most common cause of kidney 
disease is high blood pressure (hypertension).

Hypertension accounts for almost 25% of all 
kidney failure.  In the U.S., 50 million 
people—about 1 in 6—have high blood 
pressure.  Blood pressure should be kept to less
than 135/80.  Target blood pressure is even 
lower in people with diabetes (less than 120/75).

When Kidneys 
Stop Working
Did you know that each kidney weighs about 5
ounces, which is about the size of your fist?  These
small organs play a big part in keeping you healthy.  

In fact, the kidneys are so good at what they do that
it’s possible to live a healthy lifestyle with only one
kidney.  And many people do.  Some people are
born with only one kidney or choose to donate
one of their kidneys to a family member or friend
who has kidney disease.  Others have varying levels
of kidney disease that reduce their kidney function.

One kind of kidney disease is termed acute renal
failure (ARF).  This is a sudden loss of kidney 
function caused by an illness, injury, or toxin that
stresses the kidneys.  Many cases of acute renal
failure can be treated and reversed. 

Most people with kidney problems have chronic
kidney disease (CKD).  CKD is a long and usually
slow process where the kidneys gradually lose
function.  When the kidneys function at 15% or
less, this is called chronic kidney failure or end-
stage renal disease (ESRD).  But even if kidney
function ends, it doesn’t mean your life does! 

Nancy:  Looking 
for Answers

“You can find answers to your questions.  I know
that doctor time is short, so I make a list of my
questions.  Sometimes I schedule a 20–30 minute
appointment if I have a serious matter to discuss.
You can go to the Internet or library.  There are
books, videotapes, pamphlets, and audiotapes you
can order.  The web is full of good information,
but make sure you are going to a reputable site.  
I also call my dietitian and ask her questions.
Recently, my protein levels were falling.  My dieti-
tian looked at my diet and decided I was eating
enough protein.  It turned out that the lab was
doing something wrong!  But I kept up with it
until I got answers.  The dietitian is probably the
resource I use the most.  Ask someone to refer 
you to a person who can help you.”

What Does 
“Renal” Mean?

Renal is a commonly-used word in the medical
profession for “related to the kidneys.” 



Prioritizing your choices helps you to decide
which option to start with.  But setting a goal for
each is crucial to seeing action.  And when you
write your goal out, it tends to become more real.
Let’s do that now with your first choice.  You have
the best chance of turning your intent into an
action if you make a measurable goal. 

Here’s an example of one:

I will: Begin walking on a regular basis for
exercise. 

I will begin: On Monday morning at 8 a.m. 

And continue: Every Monday, Wednesday, and
Friday at 8 a.m.

For how long: Start with 20 minutes per outing

Accountability: I will tell my spouse or friend
about my plans and invite him/her to join me.  
I will also record the date, time, and distance
walked in an exercise log.

Now, fill in the other areas to make your goal 
as concrete and measurable as possible: 

I will begin: (day and time)

______________________________

And continue: (days and time) ________

______________________________

For how long: (length of activity per time)

______________________________

Accountability: (who I will tell or invite to
join me) ________________________

______________________________

Life Options has a free tool to help you reach
your goal.  Interested?  You’ll find the Goal-
setting Worksheet on the Life Options website at 
www.life options.org, or by calling (800) 468-7777.

You may have life events that keep you from
applying this goal right now, or you may need
more time to work it out.  Either way, the impor-
tant thing is that you move toward taking action. 
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Nancy:  Hope 
and Kidney Disease

“I don’t ever think I lost hope.  I would become
discouraged, I would become very sad.  When I
was young, about 21 or so, I would drive around
for hours, just thinking...trying to get some rap-
port with God so we could talk about this.  It was
especially hard because I was young and wanted
to be going out on dates, and the cannulas in my
arm scared the boys away.  

But after that period of time, I really felt grateful
to have this chance to live again, so I’ve really
tried to pay back, to work and to be a contributing
member of society.  My wish is that my children
will learn something from what I’ve been through,
but also that I can give people hope...help them
feel lucky.  I don’t think of myself as a sick person,
I think of myself of as a healthy person with a
kidney problem.” 

“I think attitude is extremely important.
Everyone has barriers.  You can climb over barriers.
You can go around them.  I come from a pioneer
family who came to the U.S. in the 1600’s...I don’t
think they let too many barriers get in their way!
There are hard days.  I have days when I want 
to lie around all day but I try to make those on
the weekend because I don’t want to miss work!” 



Usually, the longer you wait to act on a goal, the
more likely it becomes that you won’t act on it 
at all.  It becomes one more good intention that
falls short of helping you toward your goal.  It
also reinforces the thought that you can’t make
these kinds of changes the next time you try.
Keep working at it and it will happen. 

By making your goal specific, you greatly increase
the chances that it will happen.  Of course, you
still have to choose to stay with your plan once it
is made.  Only you can do that.  The same steps
can then be repeated for each of your other goals.
But we suggest that you start with one and work
toward completing that one before trying the others.

Achieving a goal has many benefits. 

First, you see that you can do what you set your
mind to, because your choices have a big influence
on your outcomes.  Knowing that your choices
make a big difference builds confidence and
encourages you to try even more new things to
improve your life.  And, as a result, you feel like
you have more control over your life and your
kidney disease!

But you may be saying, “You don’t know how
many times I have tried to change a behavior 
or set a goal, only to fail.” 

There is no doubt that changing long-standing
patterns is tough.  But most goals fail because
they are not specific, measurable, or involve other
people for accountability.  If you follow the format
we’ve suggested, and are willing to stick with it,
you have the best chance of making it happen.

Kidney School is committed to providing creative
learning that is accurate, interesting, and useful
to your life.  We want to help you learn to keep a
positive attitude, get answers, and take action to
get the best possible care. 

We hope this module has been helpful to you and
your loved ones, and invite you to learn from the
many other Kidney School modules we offer. 
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Nancy:  
How to Keep a 
Positive Attitude

“I think people can get a positive attitude by
seeking people out who have them.  Birds of a
feather flock together.  If you hang around with
people who whine and complain and have a 
bad attitude all the time, you’re going to feel 
the same way.   

If you can find people who are coping well, 
you can learn from them and show up at your
doctor’s office with a smile on your face, instead
of a list of complaints.  If you can do that, it
cheers the doctor up a little bit and she’ll have 
a better attitude about helping you.  

I think you can also keep a positive attitude by
feeling well, and you can feel better by following
your diet and doing what you’re supposed to 
do.  If you have a concern about what you’re
supposed to do, sit down with your doctor and
talk about it.  It’s easier if you don’t fight it.”



Kidney functions (3 jobs): 
Kidneys filter out wastes and extra fluid from
the bloodstream

Kidneys balance levels of chemicals in the body

Kidneys produce hormones that control blood
pressure, cause new red blood cells to be
formed, and keep bones healthy

Kidney failure (3 types): 
Acute renal failure (ARF) - A sudden loss of
kidney function caused by illness, injury, or a
toxin that stress the kidneys.  Kidney function
may recover.

Chronic kidney disease (CKD) - A long and
usually slow process where the kidneys lose
their ability to function

End-stage renal disease (ESRD) - When the
kidneys have completely and permanently
shut down.

Leading causes of chronic kidney disease: 

■ Type 2 diabetes

■ Hypertension (high blood pressure)

My Plan 
A positive attitude is one key to successful living
with kidney disease.

To maintain a positive attitude, I am going to
work on: ________________________

______________________________

The ways that I intend to motivate myself toward
being positive and optimistic about living with
kidney disease are:  __________________

______________________________

______________________________

______________________________

And I intend to start with my specific goal of: 

______________________________

______________________________

Getting Answers 
and Taking Action 
I will ask my doctor about how I can preserve 
my kidney function and/or my general health 
by showing a willingness to: 

■ Make eating style changes

■ Take prescribed medications

■ Do regular exercise

■ Check my blood pressure regularly

■ Avoid pain pills that my doctor thinks might
be harmful to my kidneys

■ Make an effort to learn what I can about 
kidney disease 

© 2003, Medical Education Institute, Inc. www.kidneyschool.org

Personal Plan for ____________ 

Kidneys–How They Work, 
How They Fail, What You Can Do
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1. The term “renal” means related to: 
a) Blood sugar
b) Part of the eye
c) Kidneys
d) Cholesterol

2. The three main jobs of the kidneys
are to filter out wastes and fluid, 
balance levels of chemicals in the
body, and ___________. 
a) Regulate the heartbeat
b) Produce hormones
c) Aid digestion
d) Balance blood sugar

3. Healthy kidneys filter out about
______ quarts of waste and excess
fluid per day?
a) 10
b) 2
c) 0.3
d) 48

4. Even small declines in kidney function
can cause major health problems.
__ True __ False

5. Slowing the rate of kidney disease
may involve all of the following
except: 
a) Eating style changes
b) Medications
c) Radiation treatments
d) Avoiding certain pain pills

6. When the kidneys fail, the body fills
with extra fluid and waste products.
This condition is called: 
a) Uremia
b) Hypertension
c) Anemia
d) Diabetes

7. Anemia (a shortage of red blood
cells) starts early in kidney failure,
and treatment is needed to: 
a) Protect the liver
b) Prevent damage to the heart
c) Give the kidneys a needed rest
d) Cleanse the blood of toxins/waste

8. People with kidney failure may notice
swelling of the feet, itching, and a
funny taste in the mouth. 
__ True __ False

9. The number one cause of kidney 
failure is: 
a) Accidents
b) Type 2 diabetes
c) Heart disease
d) Pneumonia

10. People can live a long life with kidney
disease—if they have a positive atti-
tude, get answers, and take action. 
__ True __ False  

© 2003, Medical Education Institute, Inc. www.kidneyschool.org

Take the Kidney Quiz!
You’ll see how much you’re learning if you take our quick kidney quiz.  It’s just 10 questions.  
How about it?

14
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There, you’ve finished the test!  We’ll show you the correct answers so you can see how you did:

1.) c   6.) a   

2.) b   7.) b  

3.) b   8.) True

4.) False 9.) b  

5.) c 10.) True

Thank you for completing Module 1 of Kidney School!  Educating yourself about kidney disease is one
way to help yourself or a loved one live long and live well with kidney disease.  We hope you’ll read all
of the modules:

Module 1—Kidneys: How They Work, How They Fail, What You Can Do

Module 2—Treatment Options for Kidney Disease

Module 3—Working with Your Healthcare Team

Module 4—Following Your Treatment Plan

Module 5—Coping with Kidney Disease

Module 6—Anemia and Kidney Disease

Module 7—Understanding Kidney Lab Tests

Module 8—Vascular Access: A Lifeline for Dialysis

Module 9—Nutrition and Fluids for People on Dialysis

Module 10—Getting Adequate Dialysis

Module 11—Sexuality and Fertility

Module 12—Staying Active with Kidney Disease

Module 13—Heart Health, Blood Pressure, and Fluids

Module 14—Patient Responsibilities and Rights

Module 15—Alternative Remedies

Module 16—Long-term Effects of Kidney Disease

15
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Additional Resources
In addition to the free Life Options materials you can find at www.lifeoptions.org/combined/
materials/indexpa.shtml, the resources below may help you learn more about the topics in this 
module of Kidney School.  

PLEASE NOTE:  Life Options does not endorse these materials.  Rather, we believe you 
are the best person to choose what will meet your needs from these or other resources you find.  
Please check with your local library, bookstore, or the Internet to find these items.

Books:
A Delicate Balance: Living Successfully with Chronic Illness, 
by Susan Milstrey Wells
The author follows 21 people, including herself, who suffer from chronic and largely invisible 
illnesses.  She addresses such questions as finding a diagnosis, choosing a capable and caring
healthcare provider, traditional or alternative treatments, making sense of powerful emotions,
strengthening bonds with family and friends, making career decisions, and thinking about how
illness changes one’s life.  She also presents research on the mind-body connection and practical
advice on topics such as using the Internet for advice and support.

Acute Renal Insufficiency Made Ridiculously Simple (MedMaster Series), 
by Carlos Rotellar
A brief, clear, practical, and funny approach to acute renal insufficiency. 

After the Diagnosis: From Crisis to Personal Renewal for Patients 
with Chronic Illness, by Joann Lemaistre, PhD
Lemaistre, a psychotherapist with multiple sclerosis, identifies six stages in the emotional process 
of dealing with chronic illness:  crisis, isolation, anger, reconstruction, intermittent depression, 
and renewal.  Each chapter focuses on stage, beginning with a story of someone coping with 
chronic illness, followed by the author’s analysis of how the people handled the issues. 

Dialysis: An Unanticipated Journey, by David L. Axtmann
The author was 26 years old, married, the father of two young children and going to college when
he was told his kidneys were failing.  He was given the three choices all people with kidney failure
must make:  dialysis, transplant, or death.  Axtmann shares those days of doubt and fear.  He
explains how he coped with low blood pressure, sleep problems, lack of energy, and even change 
in his sexual needs and desires.  He explains his reason for choosing dialysis over a transplant.  
At the writing of this book, David has been on dialysis for 32 years.  He has seen his two children
make it through their graduation days, and is now a grandfather of three.  
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Everything You Need to Know About Anemia (Need to Know Library), by Allison J. Ross
Provides background information about anemia.   

Good News About High Blood Pressure: Everything You Need to Know 
to Take Control of Hypertension—And Your Life, by Thomas Pickering, MD
A complete and up-to-date book for the 50 million Americans who have high blood pressure.  
Dr. Thomas Pickering is Professor of Medicine at the Hypertension Center at the New York Hospital-
Cornell Medical Center in New York.  He is a leading researcher and educator, and author of over
350 articles and three textbooks.  Reflecting all the latest research, this book explains new 
breakthroughs, the best mainstream treatments for high blood pressure and high cholesterol, 
and the pros and cons of alternative treatments such as vitamins, herbs, and meditation.

Kidney Failure: the Facts, by J. Stewart Cameron
Practical, patient education text on kidney disease, for patients and their families.  Explains in 
layman’s terms the causes and symptoms of kidney failure and the options for treatment, including
dialysis and transplant. 

The Chronic Illness Experience: Embracing the Imperfect Life, by Cheri Register
This book probes the emotional aspects of chronic illness and reveals how those who endure adversi-
ty achieve meaningful lives. 

The Kidney at a Glance, by C. A. O’Callaghan and Barry M. Brenner 
This book covers basic renal science and clinical nephrology, and has the latest molecular and 
physiological developments.  Includes simple diagrams, photographs, figures, and a supported 
website for students. 

The Life of Illness: One Woman’s Journey
(Suny Series, the Body in Culture, History, and Religion), by Carol T. Olson 
A woman’s account of life with kidney disease.  Surviving her siblings who also had kidney disease,
she has lived for 20 years only because of dialysis.  This book is an inspiration for others with long-
term diseases, and an insight for health professionals into the patient’s perspective.  Also includes
her sister’s diary.

Understanding Anemia (Understanding Health and Sickness Series), by Ed Uthman
This book provides the reader with an understanding of the causes of anemia, the methods used 
to diagnose it, and the principles of treatment.

You Are Not Your Illness: Seven Principles for Meeting the Challenge, 
by Linda Noble Topf, Hal Zina Bennett (Contributor), and Bernie S. Siegel
The author, who has lived with multiple sclerosis most of her adult life, delves deeply into her own
experience to reveal the keys to emotional and spiritual wholeness when a serious illness or injury
threatens to destroy one’s sense of self.
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Audiovisual materials:
A Meditation To Help With Dialysis, by Belleruth Naparstek
Guided imagery designed to be listened to before, during and after treatment to promote relaxation,
ease pain, reduce fear of needles, reinforce optimism and motivation, help stabilize blood pressure,
increase energy, counter depression, and support a positive outlook.  Positive affirmations on side B.
(Running time approx. 60 minutes)

Other materials:
What Everyone Should Know About Kidneys and Kidney Disease, 
and Your Kidneys: Master Chemists of the Body, by the National Kidney Foundation.
For more information or to obtain these materials, please call (800) 622-9010, write to the National
Kidney Foundation, 30 East 33rd Street, New York, NY 10016, or visit their website at
www.kidney.org/general/atoz/.
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