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Preface

In THE last decade, the science of autrition has developed rapidly. This
book has been undertaken to present the salient advances in nutrition that
have a direct bearing on the maintenance of optimum health and the pre-
vention and treatment of disease. The object of the book is to present an
authoritative and up-to-date discussion of every aspect of nutrition and
provide the practicing physician and the student of medicine with a sound
knowledge of both current advances in and “the practical application of
that science.

The general organization of the book is similar to Wohl’s Dietotherapy,
but each chapter has been reconsidered and most of them have been re-
written, so that approximately 80 per cent of the text consists of new ma-
terial. The book is divided into three parts: Normal Nutrition, Nutrition
in Disease and Nutrition in Periods of Physiologic Stress, and the approach
throughout has been from the clinical point of view. There are entirely
new chapters on Body Composition, Hormonal Control of Metabolism,
the Physiology and Psychology of Hunger, Antimetabolites, Principles of
Dietotherapy, Nutrition in Ophthalmology, and Emergency Feeding.

The contribuytors are authorities in their fields and the material has been
integrated so that this book represents a co-operative effort. The editors
are most grateful to the contributors for their thoroughness and for their
patience. '

We wish to acknowledge our indebtedness to those who have carefully
read and constructively criticized certain chapters in this volume. Our
thanks are due to Mrs. Clara Wein and Mrs. Rita D. Gilbert for their
faithfulness in the arduous secretarial work entailed in the preparation
of this volume. Finally, we wish to acknowledge our debt to the staff of
Lea & Febiger for unfailing courtesy and valuable assistance in bringing
the book to press.

MicHaeL G. WonL
RoserT S. GocpHART

(3)



itnams wisit-ofbi seodi o sinabin
'M’?HW wi ey

0

3 o
. s

A_‘r’.l ¥
.; e -
] =ey
Al

L S fadi s '-‘ ‘I '_ _J ! _\ 11‘ ‘;;: ~ :.“ 2
DHAE R R ga BRI Ur 1. vy

gt

!



Contributors

CARL ALPER, Pu.D.

Associate Professor in the Division of Biological Chemistry, Hahnemann
Medical College, Philadelphia, Pa.

C. CABELL BAILEY, M.D.

Director, Diabetic Clinic, Peter Bent Brigham Hospital;, Physician N. E.
Deaconess Hospital; Associate in Medicine, Harvard Medical School, Boston,
Mass.

J. ARNOLD BARGEN, M.D.

Consultant, Section of Medicine, Mayo Clinic; Professor of Medicine, Mayo
Foundation, Graduate School, University of Minnesota, Rochester, Minn.

THEODORE B. BAYLES, M.D.,. F.A.C.P.

Clinical Associate in Medicine, Harvard Medical School; Visiting Physician
and Research Director, Robert Breck Brigham Hospital; Associate in Medicine,
Peter Bent Brigham Hospital, Boston, Mass.

MORTON BOGASH, M.D.

Instructor in Urology, School of Medicine, University of Pennsylvania, Phila-
delphia, Pa. :

JESSE L. BOLLMAN, M.D.

Consultant, Section of Biochemistry, Mayo Clinic: Professor of Experimenta, -
Physiology, Mayo Foundation, Graduate School, University of Minnesotal
Rochester, Minn.

JOHN R. BROBECK, M.D.

Professor of Physiology and Chairman of the Department, School of Medicine,
University of Pennsylvania, Philadelphia, Pa.

H. P. BROQUIST, Ps.D.

Lederle Laboratories Divsbio,n, American Cyanamid Company, Pearl River,
N.Y.

HENRY BROSIN, M.D.

Director, Western Psychiatric Institute and Clinic, and Professor and Chair-
man of the Department of Psychiatry of the University of Pittsburgh, School
of Medicine, Pittsburgh, Pa.

(8)



6 Contributors

DOUGLAS G. CAMPBELL, M;D., M.R.C.P. (Lond.)
Assistant Clinical Professor of Psychiatry, University of California Medical
School, San Francisco, Calif.

BACON CHOW, Pu.D. :
Associate Professor, Johns Hopkins University School of Public Health
and Hygiene, Baltimore, Md.

BURRILL B. CROHN, M.D.

Consultant Gastroenterologist, The Mount Sinai Hospital; Consultant Gastro-
enterclogist, Columbia University (Post-graduate Medicine), New York,
N.Y.

H. F. DEUEL, Jr,, B.A., Pu.D.

Dean, Graduate School, University of Southern California; Professor of Bio-
chemistry and Nutrition, University*of Southern California, School of Med-
icine, Los Angeles, Calif.

MARY E. DUMM, Pu.D.

Assistant Professor of Chemistry, New York University College of Medicine,
New York, N. Y.

PAUL J. DOWDELL, A.B.,, M.D.

Instructor in Medicine, New York University Post-graduate Medical School
New York, N. Y.

LUCILLE FALLER
-Research Associate, Department of Pediatric Research, Michael Reese Hos-
pital, Chicago, Ill.

Y

ERNEST GEIGER, M.D., Pa.D.

Professor of Pharmacology and Toxicology, University of Southern California
Medical School, Los Angeles; Director of Research, Van Camp Sea Food
Company, Terminal Island, Calif.

ROBERT 8. GOODHART, M.D.

Scientific Director, The National Vitamin Foundation, Inc.; Physician-in-
charge, Washington Heights Nutrition Clinic, New York City Department of
Health, New York. Lecturer in Nutrition, School of Public Health, Col-
umbia University, New York, N. Y. i

MONTE A. GREER, M.D. ]
Federal Security Agency, National Cancer Institute, Bethesda, Md.



Contributors 7

ROBERT A. HARTE
Sharp & Dohme, Division of Merck & Co., Inc., West Point, Pa.

D. M. HEGSTED, Pu.D.
Associate Professor of Nutrmon Harvard University School of Public Health,
Boston, Mass.

L. EMMETT HOLT, Jr., M.D.
Professor of Pediatrics, New York University. College of Medicine, New York,
N.Y.

M. K. HORWITT, Pu.D.

Director, Biochemical Research Laboratory, Elgin State Hospital, Elgm IlL,;
Assocxate Professor of Biological Chemistry, University of Illinois College of
Medicine, Chicago, Ill.

BOLAND HUGHES, M.D.

Professor of Clinical Urology, School of Medicine, University of Pennsylvania,
Philadelphia, Pa.

HENRY D. JANOWITZ, M.D.
Assistant Attending Physician for Gastroenterology, The Mt. Sinai Hospital,
New York, N.'Y.

T. H. JUKES, Pu.D.
Lederle Laboratories Division, American Cyanamid Company, Pearl River,
N.Y.

B. M. KAGAN, M.D.

Director of Department of Pediatrics, Cedars of Lebanon Hospital, Los An-
geles, California; Formerly Professor of Pediatrics, Northwestern University
Medical School; Chairman, Department of Pediatrics and Director, Depart-
ment of Pediatric Research, Michael Reese Hospital, Chicago, Ill.

ROBERT M. KARK, F.R.C.P.
Professor of Medicine, University of Illinois College of Medicine; Associate
Attending Physician, Presbyterian Hospital, Chicago, Ill.

ANCEL KEYS, Pu.D.
Director, Laboratory of Physiological Hygiene, University of Minnesota,
Minneapolis, Minn.

JOHN A. KOLMER, M8, M.D,, D.P.H,, 8c.D., LL.D., I.H.D.

Professor of Medicine in the School of Medicine and the School of Dentistry of
Temple University; Director of the Institute of Public Health and Preventive
Medicine of Temple University, Philadelphia, Pa.



8 Contributors

R. F. KRAUSE, M.D., Pu.D.

Professor and Head of the Department of Biochemistry, West Virginia Uni-
versity, School of Medicine, Morgantown, West Va.

H. D. KRUSE, M.D,, Sc.D., Dr.CHEM.

Executive Secretary, Committee on Public Health, The New York Academy
of Medicine, New York, N. Y.

R. LEVINE, M.D.
Chairman, Department of Medicine, Michael Reese Hospital, Chicago, Ill.

GUSTAVE J. MARTIN, BS., Sc.D.

Vice-president and Research Director, The National Drug Company, Phila-
delphia, Pa.

CARL V. MOORE, M.D.

Busch Professor of Medicine and Head of Department of Internal Medi-
cine, Washington University School of Medicine, Physician-in-Chief, Barnes
Hospital, St. Louis, Mo.

HOWARD M. ODEL, M.D.

Consultant, Section of Medicine, Mayo Clinic; Associate Professor of Medicine,
Mayo Foundation Graduate School, University of Minnesota, Rochester,
Minn.

ELAINE P. RALLI, M.D.

Associate Professor of Medicine, New York University College of Medicine;
Visiting Physician, Bellevue Hospital, New York, N. Y.

I. 8. RAVDIN, M.D.

John Rhea Barton Professor of Surgery, School of Medicine, University of
. Pennsylvania; Director, Harrison Department of Surgical Research; Surgeon-
in-chief, Hospital of the University of Pennsylvania, Philadelphia, Pa.

HOWARD F. ROOT, M.D., Sc.D., F.A.C.P.

Physician, New England Deaconess Hospital; Director, Joslin Clinic; Asso-
ciate in Medicine, Harvard University Medical School, Boston, Mass.

JAMES H. SHAW, Pu.D.

Associate Professor of Biological Chemistry in the School of Dental Medicine,
Harvard School of Dental Medicine, Boston, Mass.

MAURICE E. SHILS, Sc.D. :

Assistant Professor of Nutrition, School of Public Health, Columbia Uni-
versity, New York, N. Y.



Contributors 9

SAMUEL SOSKIN, M.D.
Associate Clinical Professor of Medicine, University of California at Les
Angeles; Attending Physician and Chief of Diabetic Service, Cedars of Leba-
non Hospital, Los Angeles; Consultant in Metabolism, Wadsworth General
Hospital, Los Angeles, Calif.

W. C. SPAIN, A.B.,, M.D.

Professor of Clinical-Medicine, New York University Post-graduate Medigal
School; Attending Physician and Director, Department of Allergy, Univer§1ty
Hospital; Visiting Physician, Fourth Medical Division; Bellevue Hospital,
New York, N. Y.

JOHN J. STERN, M.D.

Attending Ophthalmologist, St. Luke’s Memorial Hospital Center, and
Utica State Hospital, Utica, N. Y.

EDWARD J. STEIGLITZ, M.D., F.A.C.P.

Consultant in Geriatric Medicine to the Veterans Administration, to St.
Elizabeth’s Hospital and the Washington Home for Incurables, Washington,
D. C.

JAMES M. 8STRANG, B.S., M.D., F.A.C.P.

Chief of Medical Service, Western Pennsylvania Hospital, Assistant Pro-
fessor of Medicine, University of Pittsburgh; Consultant in Metabolic Dis-
orders, Veterans Hospital, Pittsburgh, Pa.

M. B. STRAUSS, A.B., M.S.

Assistant in Medicine (Allergy), New York University Post-graduate Medical
School; Director, Allergy Laboratory, University Hospital, New York, N. Y.

BARNETT SURE, B.S., M.S., Pu.D.

Professor of Agricultural Chemistry and Head of the Department, University
of Arkansas, Fayetteville, Ark,

WINSLOW T. TOMPKINS, M.D.

Senior Obstetrician and Gynecologist, Beckley Memorial Hospital, Beckley,
West Virginia; Formerly Associate Obstetrician and Gynecologist, Pennsyl-

vania Hospital and University of Pennsylvania Graduate School of Medicine,
Philadelphia, Pa.

RICHARD W. VILTER, M.D.

A@oginte Professor of Medicine, University of Cincinnati College of Medicine,
Cincinnati, Ohio.



10 Contributors

BERNARD P. WIDMANN, M.D.
Professor of Radiology and Chairman of the Division of Radiology in the
Graduate School of Medicine of the University of Pennsylvania; Chief of the
Radiological Departments of Philadelphia General Hospital, Philadelphia,
Fitzgerald-Mercy Hospital, Darby, Pa., and Our Lady of Lourdes Hospital,
Camden, N. J.

MICHAEL G. WOHL, M.D.

Chief of Human Nutrition, Division of Biological Chemistry, Hahnemann
Medical College and Hospital; Chief of Nutrition Clinic, Philadelphia General
Hospital; Former Clinical Professor of Medicine (End.), Temple University
School of Medicine; Consultant Physician in Medicine, Albert Einstein Med-
ical Center; Chairman, Commission on Nutrition, Medical Society of the
State of Pennsylvania and Chairman, Committee on Nutriton, Philadelphia
County Medical Society.

E. E. WOLLAEGER, M.D.

Attending Physician, St. Mary’s Hospital; Consultant, Section of Medicine,
Mayo Clinic; Associate Professor of Medicine, Mayo Foundation, Graduate
School, University of Minnesota, Rochester, Minn.

CARROLL S. WRIGHT, B.S.,, M.D.

Professor of Clinical Dermatology and Syphilology, University of Pennsyl-
vania Graduate School of Medicine; Professor of Dermatology and Syphilology,
Temple University School of Medicine, Philadelphia, Pa.

HAROLD A. ZINTEL, M.D.

Clinical Professor of Surgery, College of Physicians and Surgeons, New York;
Surgeon-in-chief, St. Luke’s Hospital, New York, N. Y.



Contents

Parr T
NORMAL NUTRITION

CHAPTER PAGE
1. Body Weight, Body Composition and Calorie Status, by Ancel Keys . 13

2. The Physiology of the Gastro-intestinal Tract and Its Bearing on
Nutrition, by Jesse L. Bollman and Eric E. Wollaeger . . . 32

3. The Hormonal Control of Metabolism, by Elaine P. Ralli and Mary E
Dumm. . 57
4. The Psychology of Appetlte by Hem'y W Brosm .‘ s e L1 T
5. Physiology of Hunger, Appetite and Satiety, by John R. Brobeck o g 00
6. Digestion, Absorption and Metabolism of Protein, by Ernest Geiger . 98
7. The Role of Carbohydrates in the Diet, by Samuel Soskin and B. Levine 143

8. The Absorption, Digestion, and Metabolism of Fats and of Related
Lipids, by Harry J. Deuel, Jr. . . . 163
9. Calcium and Phosphorus, by D. M. Hegsted o e AL 206
10. A. Iron and the Essential Trace Elements, by Carl V. M oore . . . 220
B. Iodme,byMonteA Gréer = vt e ry 2256
11. The Vitamins - : e rp bt A e A e, .' S ikl 270
tha.mmA byB M Kagan £5 40, L i Bede'S 270
Vitamin D, by B. M. Kagan and Lumlle Faller s $l oE RTINS JI84
Vitamin K, by B. M. Kagan and Lucille Faller . . . . . . . 289
Vitamin E, by B. M. Kagan and Lucille Faller . . . 293

The Nature, Distribution, Absorption, and Metabolism of Thxamme,
Riboflavin and Niacin, by M: K. Horwitt . . . . 297
Pantothenic Acid, by Richard W. Vilter . . . . . . . . . 310
The Vitamin Bs Group, by Richard W. Vilter . . . . . . . 314
Folic Acid, by Richard W. Vilter . . . . . . . . . . 321
Vitamin By, by Richard W. Vilter - .- . . . . . . . . . 330
Chohng; byl M apkdayte Sdssis B T e e e 398
Inogibol: GirRaM, Kark * .. 000 o0 che s b il S el e 340
Biotin and Avidin, by B. M. Kark . . . s oRaeRe b 349
Carnitine (Vitamin BT) Metabolism, by R. M. Kark W) of RG34
Vitamin C (Ascorbic Acid), by Richard W. Vilter . . . . . . 346
Bioflavonoids, by Gustav J. Martin . . . . . . . . . . 363
12. Fluid and Electrolyte Balance, by Carl Alper . . . 366

13. Antimetabelites—Effect of Nutrition, by Thomas H. Jukes and Harru
P. Brodguist . . . 379

14. The Relation of Diet to Ox:ldatlve Enzymes, by Robert A Harte and
Bacon F. Chow . . . 399
15. Dietary Interrelationships, by Bamett Sure oty R T

(11)



12 Contents
CHAPTER PAGE
16. Laboratory Aids in the Diagnosis of Malnutrition e o i DG
A. Biochemical, by R. F. Krause . s & e PR IS IR =
B. Roentgen Signs of Nutritional Defiviencies, by Bernard Pierre
Widmann . . M T M S e T s et Sl 458
Part 11
NUTRITION IN DISEASE
17. A. Criteria of an Adequate Diet, by Robert S. Goodhart . . . . 477
B. Deficiency Diseases: Their Cause, Manifestations and Clinical
Recognition, by H. P TINEE L3S0 ROGAL IR T SHIDRY 2 4383
18. Nutrition in Relation to Infection and Immunity, by Jokn A. Kolmer . 498
19. Nutrition in Relation to Dental Medicine, by James H. Shaw . . . 510
20. Principles of Dietotherapy, by Michael G. Wohl . . . r . o653
21. A. Nutrition in Diseases of the Stomach, by Burrill B. Crohn and Henry
D.Janowitz................557
B. Nutrition in Disease of the Intestinal Tract, by J. Arnold Bargen 575
- C. Nutritional Aspects of Liver Disease in Man, by Robert M. Kark 595
22. Dietary Treatment in Diabetes Mellitus, by Howard F. Root and C.
Cabell Bailey L R e e it e Bt St et s AR TS
23. Nutrition in Renal Disease, by Howard M. Odel R BRD:
24. Nutrition in Urologic Diseases, by Boland Hughes and Morton Bogash . 685
25. Nutrition in Cardiovascular Disease, by Howard M. Odel . . .. 699
26. Nutrition in the Allergies, by W. C. Spain, M. B. Strauss, and P. J.
Dowdell.......-‘..........716
27. Nutrition in Rheumatism, Arthritis and Gout, by Theodore B. Bayles . 739
28. Nutrition and Diseases of the Skin, by Carroll 8. Wright . . . . . 748
29. A. Obesity, by Michael G. Wohl . . . 3 s T RETATV NS LT S
B. Undernutrition, by J. M. Blrang.et, L. W, S vl w8 alheiY 0. - 788
30. Nutrition in Diseases of the Nervous System and in the Psychiatric
Patient, by Douglas Gordon Compboll | .o ke toaideioe o 808
31. Nutrition in the Care of the Surgical Patient, by I. 8. Ravdin and Harold
. A.Zintel.'...........,......841
32. Nutrition Ophthalmology, by J. J. Stern . . . . . . 861
Parr IIT
NUTRITION IN PERIODS OF PHYSIOLOGIC STRESS
33. Nutrition in Pregnancy, by W. T. Tomplns. . o o oL u b o GO
34. Nutrition in Infancy and Adolescence, by L. Emmiett Holt,Jr. . .. . 909
35. Nutrition in the Aged, by Edward J. Stieglitz . . . . . 933
36. Food and Nutrition Relating to Work and Environmental Stress, by
Maurice E. Shils . . . o E R R R s, S
37.

Emergency Feeding, by Robert S. Goodhart PR R bl
ADPPETAIX o © i LS 983



- Modern Nutrition in :
Health and Disease

Part I. Normal Nutrition

Chapter 1

C3
Body Weight, Body Composition and Calorie Status
By AnceL Kevs

THE body is, in the most literal sense, the product of its nutrition.
“Man ist was er isst,” wrote Goethe. Though the transformations are
profound, nutrition begins with the foodstuffs and proceeds to the material
end result, the living body. Inquiry is made into the composition of the
foods in order to gauge their potential nutritional value. It is equally
pertinent to inquire into the transformed end result, the composition of
the body. In full detail this would be immensely more difficult than food
analysis for nutrients but some gross aspects ‘are accessible and important.
Besides the mere mass (or size) of the body, it is possible and useful to
differentiate fat, water and “cells” at least.28:30.3

The most obvious nutritional defects are those produced by gross calorie
imbalance. Human society has always had its cases of obesity and of
emaciation, and calorie malnutrition has been, and remains, a major
nutritional problem in all countries. Obesity tends to become a problem
as soon as the age-old threat of starvation is removed. by increases in
available food supplies. “This is particularly true where the specialization
of society puts many people into sedentary occupations; in simpler societies
obesity may be rare, even though there be no chronic food shortage. On
the other hand, even in the midst of plenty, starvation caused by disease,
or economic inequity, is not rare. In the United States every hospital has
its share of starvation cases, though they are not so labelled, because
many illnesses interfere with the appetite or the assimilation of food.

In extreme examples, obesity and emaciation are readily discerned.
More moderate departures from normality present problems of recognition
and, even in the extremes, there is the problem of measuring the degree and
character of the bodily abnormality and its response to treatment. Ele-
mentary considerations demand biochemical and functional definitions
and measurements of obesity, fatness, overweight, underweight, leanness
and emaciation. Metabolic analysis, of course, cannot even begin properly
without consideration of the gross composition, and its changes, of
the body.

(13)



14 Body Weight, Body Composition and Calorie Status

Until recently, besides the impressionistic methods of gross inspection
and digital feel, only gross body weight, sometimes supplemented with a
few measurements of external dimensions, had to suffice for studies on
living man. Fortunately, new methods are now at hand for analysis of the
body mass into metabolically distinct components. = These, together with
the more widespread application of statistical methods and concepts,
are providing us with increasingly useful and precise norms for- guidance
in calorie nutrition.

The Meaning of Body Weight.—The gross body weight, per se, has some
direct metabolic significance in that it affects the metabolic cost of physical
activity. Most of the energy in physical activity is expended in simply
moving the body around. With & fixed amouht of activity —number,
extent, speed and force of movements—energy expenditure tends to be
directly proportional to gross bedy weight.? This not only affects calorie
requirements; there is the integral need to provide digestion, respiration

“and circulation for this metabolism. In the unduly heavy person this
could mean a strain cn one or more vulnerable organs or functions. Such
considerations could explain at least part of the excess mortality rate re-
ported by insurance companies for overweight persons. But this argument
amounts to concluding that total energy metabolism is a measure of
biological strain conducive to illness and death. It suggests that persons
with higher than average energy expenditure have an increased tendency to
die early, regardless of the cause—increased body weight or increased
amount of activity—of the high energy expenditure. Actually, however, it
seems probable that many overweight persons are relatively inactive,
physically, and do not have a particularly high total energy expenditure.
Moreover, there is no evidence that sedentary persons are healthier and
live longer than persons who are relatively active habitually. Only in the
presence of abnormality or disease already established might it be sug-
gested that reduction of the metabolic (and hence circulatory, etc.) load
to a minimum is desirable.

Gross body weight can contribute directly to injury and death in acci-
dents involving motion of the body. The damaging force in a fall is in-
creased with increasing body weight. Moreover, a heavy body is an
impediment in avoiding many accidents because it is harder to move or
change its direction of movement rapidly. It is not surprising that the
insurance companies find overweight people have an excessive mortality
rate from accidents. : :

Nevertheless, there can be little doubt that the major importance of
overweight is its association with obesity. Obesity means excessive fatness
and it is essential to adhere to the classical definition if confusion is to be
avoided.’*** The modern ease and popularity of weighing the body is a
mixed blessing. The middle-aged person who is 30, 40, or more pounds
heavier than the average for his height is almost inevitably overfat as
well. But at lesser departures from the average the relationship between
relative body weight and relative obesity is far less reliable, particularly
in younger adults.® That athletes are often overweight but underfat is

~ well known.* Differentiation between gross weight and fatness in men

discloses differences in circulatory characteristics pertinent to cardiac
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performance and health.” In many physiological respects the man who is
overweight simply because he is fat is at the opposite pole from the man
who is equally overweight because of a large muscle mass in his body. The
emotional and psychological differences between these types are no less
great and may be of greater social significance.

Besides differentiation between fat and muscle in the gross body weight,
variations in the water content of the body must be considered. In
ascites 5 to 10 kg. of fluid in the abdominal cavity may be encountered and
much larger totals of edema fluid are not rare. One of Simonart’s*® starved
patients lost 20 kg. in a week while his nutriture was improving and this
is by no means unique. Extreme edema is readily detected but more
moderate variations in hydration are not clinically recognizable, short of
departures from normality of the order of 5 to 10 per cent of the total body
weight as water. In severe undernutrition, edema tends to be clinically
recognizable only when the relative excess of extracellular fluid, as esti-
mated by the thiocyanate method, approaches 10 per cent of the total
body weight.® The variable- contribution of water to the total body
weight of clinically healthy persons is frequently indicated in the weight
fluctuations seen on reducing diets under controlled conditions.4 Under
ordinary circumstances an uncertainty of as much as 10 pounds of body
weight (in the ordinary adult) may be attributed to hydration variability.

A final contributor to confusion about the meaning of the total body
weight is the bony skeleton. The mineral mass in the skeleton averages
something like 6 per cent of the normal body weight of the adult but it may
be as low as 4 per cent or as high as 9 per cent.® There is no evidence that
these variations are in ahy way related to relative obesity except insofar
as they may be erroneously included in the inference of obesity from gross
body weight.

Perhaps a more important contribution of the skeleton to the body
weight is through its form. Relative body weight and overweight and
underweight are commonly computed on the basis of weight for height. But
a broad and short skeleton automatically means a large body weight per
unit of height and no system has yet been devised to allow for this in a
practical manner. The body “frame” types to be discussed below do not
provide a practical solution.

Body Weight Standards.—Until now almost all evaluations of calorie
status, obesity, emaciation, and gross nutritional health, have been based
simply on the gross body weight as related to height. In the United States
the standard of reference has long been the tables of average weight for
height and age, originally published by the Association of Life Insurance
Medical Directors and the Actuarial Society of America in 1912 under the .
title, ‘“Medico-Actuarial Mortality Investigation” (New York). These
tables are still the most complete available and are summarized in Tables
1 and 2. :

Elsewhere,” 8 we have discussed the limitations of these tables which
merely give the average values for men and women of specified ages who
obtained life insurance policies from 1888 to about 1905, mostly in urban
centers on the eastern seaboard. The heights and weights were recorded
as for “ordinary clothing”; what this means today is questionable. How-
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ever, for nren at least, the same values appear to apply approxima.tely to
the undressed state, that is, in socks and shorts, because the.) heel height
(about 1 inch) roughly counteracts the clothing weight which was cus-
tomary half a century ago. For women the application is more difficult
because of the variability of heel height and the great reduction in female
clothing weight over the intervening years. .

More recently, similar tables for persons of different skeletal type have
' come into use with different body weights for the same height under head-
ings for three types: “light” or “small frame,” “medium frame,” and
“heavy” or “large frame.” The medium frame values correspond to the
averages in the older tables and the “light” and “heavy frame” weight
values are simply some 5 to 8 per cent smaller or larger, respectively. This
is in recognition-of the obvious fact that appropriate weights for the same
height must differ according to the relative skeletal breadth. Unfor-
tunately, however, there is no accepted system for deciding who has a
“light frame,” and so on, and no actual evaluations of frame size were.

TABLE 1.—GRADED AVERAGE WEIGHT IN PoUNDS oF MEN OF
DIFFERENT STATURES AT VARIOUS AGES*

Age, Years

Height, 20 - 25 30 35 40 45 50 55

Inches
60 117 122 126 128 13} 13188 134 135
62 122 126 130 132 135 137 138 139
64 128 133 136 138 141 143 144 145
66 136 141 144 146 149 151 152 153
68 144 149 152 155 158 160 161 163
70 152 157 161 165 168 170 8 b | 173
72 161 167 172 176 180 182 183 184
74 171 179 184 189 193 195 197 198
76 181 189 196 201 206 209 211 212

* Davenport, C. B.: Body Build and Its Inheritance. Publication 329,
Carnegie Institute of Washington, 1923.

TABLE 2.——GRADED AVERAGE WEIGHT IN Pounps or WoMmEN oF
DirrERENT STATUBRES AT VARIOUS AGES*

Age, Years

Height, 20 25 30 35 40 46 50 56

I'nches
56 106 109 112 115 119 122 125 125
58 110 113 116 119 123 126 129 129
60 114 117 120 123 127 130 133 133
62 119 121 124 127 132 135 138 138
64 125 128 131 134 138 141 144 144
66 132 135 138 142 146 149 152 153
68 140 143 146 150 154 157 161 163
70 147 151 154 157 181 164 169 171
72 156 158 161 163 167 171 176 177

* Davenport, C. B.: Body Build and Its Inheritance, Publication 329,
Carnegie Institute of Washington, 1923,



