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Preface

Medical practitioners and health care educators must be continually vigilant of the
growing and ever-changing health issues related to girls and women who lead an active
lifestyle and participate in sports and exercise. There have been landmark legislations
that have changed the social perception that girls and women not only can, but should
be physically active. With any changing social milieu, there are evolving health issues
associated with the journey. Continuing medical education for physicians, nurses, allied
health professionals, health educators, and certified professionals in sports medicine is
vital to the economic and public health care system. Education has been recognized as
the most important tool that we can use to prevent disease and illness.

In 1972, Congress passed Title IX of the Educational Amendments Act, assuring
that girls and women would have equal opportunity to participate in interscholastic and
intercollegiate sports. The effect has been an increase in the participation of women
in interscholastic sports from approximately 300,000 to greater than 2.2 million in
1998 (1).

Participation in recreational exercise for fitness and health, from young girls to
elderly women, has substantially increased in the last four decades and has become
a more prominent part of public life than ever before (2). Physical activity has been
recognized as a therapeutic means to decrease illness and increase health and well-
being for girls and women of all ages and racial groups. In the US Public Health
Services release, “Healthy People 2000,” one of the recommendations was to increase
the physical fitness of all women in an effort to reduce the health disparities between
men and women and among different ethnic and racial groups (3).

What makes women’s health issues unique? Girls and women are different from
boys and men, not only physiologically but also psychologically. Body image issues
are more prominent in young girls than young boys and body dissatisfaction seems to
start very early in life. Collins et al. (4) reported that 42% of a sample of 6-year-old to
7-year-old girls indicated a preference for body figures different and thinner than theirs.
Thompson et al. (5) found that 49% of 4th-grade females indicated that their ideal
figure would be thinner than their current figure. Young girls’ bodies begin changing at
puberty. This may be a hindrance to sport performance. Internal and external pressures
placed on girls and women to achieve or maintain unrealistically low body weight may
affect the normal female life cycle. Menstrual cycling, childbearing and menopause
are experiences that are unique to the female life cycle. Lack of menstrual cycling
caused by energy deficiency may even seem desirable to young females, yet there are
long-term health consequence that are not so obvious to the ill-informed.

In 1992, The Female Athlete Triad was the focus of a consensus conference called
by the Task Force on Women’s Issues of the American College of Sports Medicine (6).
The three components of the Triad are disordered eating, amenorrhea, and osteoporosis.
However, these are not elite disorders, these disorders are not limited to athletes, and
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these disorders are seen in young girls and elderly women who have never participated
in collegiate or intercollegiate sports. These disorders represent a growing health
concern for girls and women of all ages and physical skill levels.

Recognizing the lack of inclusion of women in health research and realizing that
many health issues are unique to women, the US National Institutes of Health (NIH),
established the Office for Research in Women’s Health in September of 1990. The
charge of this office was to improve women’s status across the lifespan through health
biomedical and behavioral research (7). More recently, The Female Athlete Triad
Coalition was formed in 2002 as a group of national and international organizations
dedicated to addressing unhealthy eating behaviors, hormonal irregularities, and bone
health among female athletes and active women. The Female Athlete Triad Coalition
represents key medical, nursing, athletic, health educators, and sports medicine groups,
as well as concerned individuals who come together to promote optimal health and
well-being for female athletes and active women (http://www.femaleathletetriad.org).

INSTRUCTIONAL MATERIALS

The instructional materials that accompany The Active Female: Health Issues
Throughout the Lifespan include a companion CD with PowerPoint lecture notes for
each chapter. These slides are intended to be a resource for lectures, seminars, and other
presentations. Also included on the CD are figures from each chapter. Other instructional
materials are provided at the end of the book and include the appendices and multiple
choice review questions. These enhancements are designed to reinforce and enliven the
richness of the text for the student, the professor, and the professional user of the book.

We believe the instructional materials and the content in this book are ideal for one-
or two-day workshops, focused conferences on women’s health issues, or college and
university classes. Since PowerPoint lecture notes and multiple choice review questions
are provided for each chapter, this textbook is ideal for the development of traditional
and on-line courses in women’s health issues that meet the qualifications for CEC and
CME credits set by licensing and certifying organizations.

Jacalyn J. Robert-McComb
Reid Norman

Mimi Zumwalt

REFERENCES
1. Bunker LK: Psycho-physiological contributions of physical activity and sports for girls. President

Council on Fitness and Sports Res Digest 1998;3:1–8.
2. Garrett W, Lester G, McGowan J, Kirkendall D. Women’s Health in Sports and Exercise. Rosemont,

IL, American Academy of Orthopaedic Surgeons, 2001.
3. Public Health Service: Healthy People 2000: National Health Promotion and Disease Prevention

Objectives. Full Report, With Commentary. Washington, DC, US Department of Health and Human
Services, 1990, DHHS publication (PHS) 91-50212.

4. Collins LR, Lapp W, Helder L, Saltzberg J. Cognitive restraint and impulsive eating: insights from
the Three-Factor Eating Questionnaire. Psychol Addict Behav 1992;6:47–53.

5. Thompson SH, Corwin S, Sargent RG. Ideal body size beliefs and weight concerns of fourth-grade
children. Int J Eat Disord 1992;21:279–284.

6. Yeager K, Agostini K, Nattiv A, Drinkwater B. The female athlete triad. Med Sci Sports Exerc
1993;25:775–777.

7. Klimis-Zacas D, Wolinsky, I. Nutritional Concerns of Women. Boca Raton, FL, CRC Press, 2004.



Acknowledgments

I would like to acknowledge the following people for their technical contribution in
helping me toward completion of my book chapters. Without their dedication and
hard work, the task would have been much more difficult for me: Dr. Herb Janssen,
Ms. Meadow Green, Ms. Sabrina Eckles, Ms. Barbara Ballew, Ms. Tara Vega,
Ms. Jennifer Askew, and Ms. Alicia Niemeyer. I also want to thank Gail Branum,
my nurse; Al Rosen, my friend; Mich Zumwalt, my brother; Francoise Sullivan,
my mother; and most of all Demi and Miko, my children for all their love and undying
moral support for me always!

Mimi Zumwault

vii



Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

List of Contributors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii

List of Appendices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xv

Part I: Focusing on Active Female’s Health Issues:
Unique Gender-Related Psychological
and Physiological Characteristics of Females

1 Body Image Concerns Throughout the Lifespan
Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2 Reproductive Changes in the Female Lifespan
Reid Norman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

3 Considerations of Sex Differences in Musculoskeletal Anatomy
Phillip S. Sizer and C. Roger James . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Part II: Preoccupation with Body Image Issues
and Disordered Eating Issues
in the Active Female

4 Body Image and Eating Disturbances in Children and Adolescents
Marilyn Massey-Stokes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

5 The Female Athlete Triad: Disordered Eating, Amenorrhea,
and Osteoporosis

Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

6 Disordered Eating in Active Middle-Aged Women
Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

7 Eating Disorder and Menstrual Dysfunction Screening Tools
for the Allied Health Professional

Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

8 Education and Intervention Programs for Disordered Eating
in the Active Female

Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

ix



x Contents

Part III: Reproductive Health

9 The Human Menstrual Cycle
Reid Norman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

10 Abnormal Menstrual Cycles
Reid Norman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

11 Psychological Stress and Functional Amenorrhea
Reid Norman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

12 Effects of the Menstrual Cycle on the Acquisition of Peak
Bone Mass

Mimi Zumwalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Part IV: Prevention and Management of Common
Musculoskeletal Injuries in Active Females

13 Prevention and Management of Common Musculoskeletal
Injuries in Preadolescent and Adolescent Female Athletes

Mimi Zumwalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

14 Prevention and Management of Common Musculoskeletal
Injuries in the Adult Female Athlete

Mimi Zumwalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169

15 Prevention and Management of Common Musculoskeletal
Injuries Incurred Through Exercise During Pregnancy

Mimi Zumwalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

16 Prevention and Management of Common Musculoskeletal
Injuries in the Aging Female Athlete

Mimi Zumwalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

17 Osteoporosis and Current Therapeutic Management
Kellie F. Flood-Shaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

Part V: Safe Exercise Guidelines Throughout
the Lifespan

18 Physical Activity Recommendations and Exercise Guidelines
Established by Leading Health Organizations

Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

19 Exercise Guidelines for Children and Adolescence
Jacalyn J. Robert-McComb and Chelsea Barker . . . . . . . . . . . . . . . . 241

20 Exercise Precautions for the Female Athlete: Signs
of Overtraining

Jacalyn J. Robert-McComb and Abigail Schubert . . . . . . . . . . . . . . 247

21 Exercise Guidelines and Recommendations During Pregnancy
Jacalyn J. Robert-McComb and Jessica Stovall . . . . . . . . . . . . . . . . . 253



Contents xi

22 Mindful Exercise, Quality of Life, and Cancer:
A Mindfulness-Based Exercise Rehabilitation Program
for Women with Breast Cancer

Anna M. Tacón . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261

23 Exercise Guidelines for the Postmenopausal Woman
Shawn Anger and Chelsea Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271

Part VI: Nutrition, Energy Balance, andWeight Control

24 Estimating Energy Requirements
Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279

25 Nutritional Guidelines and Energy Needs for Active Children
Karen S. Meaney, Kelcie Kopf, and Megan Simons . . . . . . . . . . . . 287

26 Nutritional Guidelines and Energy Needs for the Female Athlete:
Determining Energy and Nutritional Needs to Alleviate the
Consequences of Functional Amenorrhea Caused by Energy
Imbalance

Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299

27 Ergogenic Aids and the Female Athlete
Jacalyn J. Robert-McComb and Shannon L. Jordan . . . . . . . . . . . . 311

28 Nutritional Guidelines and Energy Needs During Pregnancy
and Lactation

Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

29 Nutritional Guidelines, Energy Balance, and Weight Control:
Issues for the Mature Physically Active Woman

Jacalyn J. Robert-McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335

Appendices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345
Index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439



List of Contributors

PRIMARY AUTHORS

Jacalyn J. Robert-McComb, PhD, FACSM
Professor at Texas Tech University, Department of Health, Exercise, and Sport
Sciences, Texas Tech University, Lubbock, TX, Adjunct professor in the Department
of physiology, Texas Tech University Health Science Center, Certified by the
American College of Sports Medicine as an Exercise Test Technologist, Exercise
Specialist and Clinical Program Director
Reid Norman, PhD
Professor and Chairman, Pharmacology and Neuroscience, Texas Tech University
Health Science Center School of Medicine Lubbock, TX
Mimi Zumwalt, MD
Attending Orthopaedic Surgeon, Associate Professor of Orthopaedic Surgery,
Director of Sports Medicine, Team Physician, Texas Tech University Health Sciences
Center School of Medicine, Clinical Associate Professor of Rehabilitation Sciences,
School of Allied Health, Lubbock, TX, Certified by the American College of Sports
Medicine as an Exercise Leader

INVITED GUEST AUTHORS

Kellie F. Flood-Shaffer, MD, Fellow of the American College of Obstetricians and
Gynecologists, Department of Obstetrics and Gynecology, Texas Tech University
Health Science Center School of Medicine, Lubbock, TX

C. Roger James, PhD, FACSM, Center for Rehabilitation Research, School of Allied
Health Sciences, Texas Tech University Health Science Center, Lubbock, TX.

Phillip S. Sizer Jr, PT, PhD, OCS, FAAOMPT, Professor & Program Director, ScD
Program in Physical Therapy; Director, Clinical Musculoskeletal Research Laboratory;
Department of Rehabilitation Sciences, School of Allied Health Sciences, Texas Tech
University Health Science Center, Lubbock, TX

Marilyn Massey-Stokes, EdD, CHES, Associate Professor in Health, Exercise, & Sport
Sciences, Texas Tech University, Lubbock, TX

Anna M. Tacón, PhD, Associate Professor in the Department of Health, Exercise, &
Sport Sciences, Texas Tech University, Lubbock, TX

Karen S. Meaney, EdD, Associate Professor in the Department of Health, Exercise, &
Sport Sciences, Texas Tech University, Lubbock, TX

Shawn Anger, MS, NSCA-CPT, Physical Therapy Today, Lubbock, TX

xiii



xiv List of Contributors

Chelsea Barker, MS, NASM-CPT, Physical Therapy Today, Lubbock, TX

Shannon L. Jordan, MS, Department of Health, Exercise, & Sport Sciences, Texas
Tech University, Lubbock, TX

Kelcie Kopf, MS, Department of Health, Exercise, & Sport Sciences, Texas Tech
University, Lubbock, TX

Jessica Stovall, BS, Department of Health, Exercise, & Sport Sciences, Texas Tech
University, Lubbock, TX, MS Graduate Student

Abigail Schubert, BS, Department of Health, Exercise, & Sport Sciences, Texas Tech
University, Lubbock, TX

Megan Simons, BS, Department of Health, Exercise, & Sport Sciences, Texas Tech
University, Lubbock, TX



List of Appendices

Appendix 1: Body Image Quality of Life Inventory . . . . . . . . . . . . . . . . . . . . . . 347
Appendix 2: Body Image Concern Inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349
Appendix 3: Physical Appearance State and Trait Anxiety Scale: Trait . . . . 351
Appendix 4: The SCOFF Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352
Appendix 5: Eating Attitudes Test (EAT-26) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353
Appendix 6: Bulimia Test—Revised (BULIT-R) . . . . . . . . . . . . . . . . . . . . . . . . . 358
Appendix 7: Student-Athlete Nutritional Health Questionnaire . . . . . . . . . . . . 364
Appendix 8: Female Athlete Screening Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366
Appendix 9: Eating Disorder Organizations and Resources . . . . . . . . . . . . . . . 369
Appendix 10: Determining Moderate and Vigorous Exercise Intensity Using

the Heart Rate Reserve (HRR) Method . . . . . . . . . . . . . . . . . . . . . 371
Appendix 11: Determining Moderate and Vigorous Exercise Intensity Using

the Borg Rating of Perceived Exertion (RPE) Scale . . . . . . . . . . 372
Appendix 12: The Physical Activity Readiness Questionnaire

(PAR-Q) C. 2002 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373
Appendix 13: General Organizational Guidelines for Exercise in Children

and Adolescents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374
Appendix 14: American College of Sports Medicine Guidelines for

Resistance Training with Children . . . . . . . . . . . . . . . . . . . . . . . . . . 375
Appendix 15: Kraemer’s Age-Specific Exercise Guidelines for Resistance

Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376
Appendix 16: Sample Exercise Resistance Program for Postmenopausal

Women: 4-week, 6-week, 8-week, and 12-Week Programs . . . 377
Appendix 17: Illustrations of Exercises from Sample Resistance Program

for Postmenopausal Women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379
Appendix 18: Physical Activity Level Categories and Walking Equivalence . 385
Appendix 19: Estimated Energy Expenditure Prediction Equations at Four

Physical Activity Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386
Appendix 20: Estimated Calorie Requirements (in Kilocalories) for Specific

Age Groups at Three Levels of Physical Activity Using the
Institute of Medicine (IOM) Equations . . . . . . . . . . . . . . . . . . . . . 389

Appendix 21: Nutrition Questionnaire with 3-Day Recall . . . . . . . . . . . . . . . . . . 390
Appendix 22: Food Frequency Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393
Appendix 23: US Department of Health and Human Services and the US

Department of Agriculture, 2005 Dietary Guidelines for
Americans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395

xv



xvi List of Appendices

Appendix 24: MyPyramid Food Intake Patterns at Varying Calorie Levels
with Discretionary Calories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396

Appendix 25: Dietary Reference Intakes (DRIs): Recommended Intakes for
Individuals, Macronutrients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398

Appendix 26: Dietary Reference Intakes (DRIs): Acceptable Macronutrient
Distribution Ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399

Appendix 27: Dietary Reference Intakes (DRIs): Estimated Average
Requirements for Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400

Appendix 28: Dietary Reference Intakes (DRIs): Recommended Intakes for
Individuals, Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402

Appendix 29: Dietary Reference Intakes (DRIs): Recommended Intakes for
Individuals, Vitamins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403


