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PREFACE 

The Committee on Maternal Nutrition of the Food and 

Nutrition Board of the National Research Council was appointed 

in 1966 with the purpose of reviewing and interpreting the cur-

rent state of knowledge of the relat ionships between nutrition 

in pregnancy and the outcome of pregnancy for mother and infant. 

Such an undertaking is particularly pertinent at this time in 

the United States since public health statistics indicate that 

neonatal and infant mortality experience in this country has 

not been as favorable in the most recent two decades as in some 

countries of Western Europe. The Children's Bureau of the • 

Department of Health, Education, and Welfare has developed new 

programs in maternal and infant care and services for "Children 

and Youth" to which nutrition services must contribute. There-

fore, the Committee accepted as its first responsibility the 

development of a report based on current nutrition concepts 

which may serve as a basis for the development of authoritative 

guidelines for the nutrition component of mat ernal and child 

health programs. This report has been prepared without the 

advantage of a complet e  review and synthesis of the world 

i 
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literature on the subject, a t ask t o  be undertaken by the 

Committee in a later monograph. 

This report represents t he views of t he Committee drawn 

from its experience in the fields of o.bstetrics, pediat rics, 

and nutrition. It is submitt ed t o  the Children's Bureau with 

the hope that it may assist the staff of that agency in develop

ing nutrition service in it s programs concerned with mat ernal 

and infant health. The Committee considers the recommendat ions 

contained in this report as tent ative and anticipates that cer

tain of these will be modified when a more detailed evaluation 

of the world literature is made. An eventual object ive of the 

Committee is to designate fields of research which should 

receive increased at tention in order to gain the knowledge 

necessary to make nutrition service more fully effective in 

the management of pregnancy, thus offering the greatest 

opportunity to the new-born for healt h, without impediment to 

physical and ment al development. 

ii 
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CHAPTER I 

THE ROLE OF NUTRITION IN 

REPRODUCTIVE EFFICIENCY 

Reproductive efficiency is a term referring to all 

aspects of the process and out come of pregnancy in a quali

tative sense. It means productivity without waste. In the 

United States the majority of babies are born healthy and at 

full term to healthy young women after normal pregnancies. 

There is a high degree of reproduct ive efficiency among 

women who themselves were born and reared in an environment 

which favored normal growth and development and provided for 

their nutritional, emotional, and educational needs. 

The children of families in these favorable environ-

ments have adequate diets, develop good eat ing and he&th 

habits which carry over into their adult lives, have few 

serious illnesses, obtain good medical care, have a good 

educat ion, tend to marry and bear and rear their children under 

under similar favorable conditions. Good health and nut rition 

favor growth and development to full genetic potential. In 

general the resultant tallness is accompanied by a high level 

of biological efficiency and is associated with successful 

1 
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reproductive performance . 

There are, however, many women in the United States whose 

pregnancies are complicated or tend to repeatedly result in 

weak, poorly developed, or defective infants unable to survive 

the full term of pregnancy or the first days after birth . Fetal 

and neonatal death rates, the incidence of prematurity, low 

birth weight, and congenital defects are measures of reproductive 

inefficiency . This pregnancy wastage is great . Each year in 

this country at least 65, 000 babies die during the last half 

of pregnancy. Of the approximately four million born alive, 

67 , 000 fail to survive as long as one week. In a large pro

portion of deaths occurring in the first month, a contributing 

factor is low birth weight. O f  the approximately 350,000 small, 

weak, and premature infants born each year, there are many 

whose survival depends upon special skilled care after birth, 

and many of the survivors continue to have health problems and 

retarded physical and mental development . Nearly 250, 00 0 babies 

are porn annually with congenital malformations . It is neces

sary to consider, in a�dition to infant morbidity and mortality, 

the maternal depletion and ill health which may be produced 

because of pregnancy. 

Eight developed countries currently report significantly 

lower late fetal and neonat al mortality rates than does the 
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Uni ted S tate s, indica ti ng tha t our losses are n eedlessl y high, 

and our rece nt rate o f  im proveme nt i s  the sma lles t o f  any com

parable cou ntr y. Po s sible rea so ns may b e  the increase i n  the 

pro por tion o f  bir ths to low income, no n-white familie s i n  

large ci t y  pu blic hos pitals; the increased i ncid ence o f  low 

birth -weight infant s; a nd a slow rate o f  decli ne i n  mort ali t y  

ra tes among non-white i nfant s. 

The wome n who se preg na ncie s co ntri bute mo st to these 

poor pregna nc y ou tcome s have characteri stics o p posite to t hose 

o f  re productivel y e f ficient wome n. They te nd to be wome n o f  

lower family income who have grow n u p  in large familie s w ith 

inadequa te mean s to provide good medical ca re, educatio n, a nd 

nutritio n .  Duri ng pregnanc y, the se wo me n have more ch ro nic 

illne sse s, more nutri tio nal de ficit s, a nd more ob stetric a l  

com plicatio ns. Toxemia of preg na nc y  i s  o ne o f  the mos t_ preva

le nt o f  these com plicatio ns. Al though a numb er o f  factors h ave 

been im plicated in toxemia, an im port ant o ne ma y be poor 

nutritio n .  I n  the Uni ted States, re produc tivel y i ne f ficie nt 

women are l ik�ly to be o f  Negro, America n India n, o r  S pa nish 

America n origin, e thnic grou ps which make u p  a su bstan tia l 

pro por tio n o f  the lower socio-eco nom ic stra ta. But also 

i ncluded are ma ny women w ho h ave no t g ro,� n u p  i n  pover ty who, 

for var ious re aso ns, a rrive at ch ildbe ar i ng age with poo r 

heal th ha b its and w ith assoc iated hea l th, nut ritio nal, a nd 
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Defi nit io ns of.Diet � put rition 

5 

Diet is the dail y fare of food a nd drink. I t  is some

times defi ned as a ma nner of living w�th s pec ial re fere nce to 

ea ti ng practices. The die t furn ishes nut rie nts which may or 

ma y not be suf ficie nt to adequate ly meet the nutritive needs 

of the individual de pe ndi ng on age, size, activit y ,  state of 

health , enviro nme nt, and ge netic patter n. U nfortu nately the 

word is ofte n used to mean somethi ng res trictive such as 

weight co ntrol regimen. Actuall y ever yo ne is on a 11die t11 o f  

some ki nd whether he lives in a develo ping cou ntr y, a s lum, 

or an elite suburb. 

Human Nutritio n is t he sum of the processes by which 

an organism absorbs and utilizes essential nutrients for the 

su p por t of me tabolism within the cell, stores for future use , 

or uses immedia tel y for e nerg y. It is also the sum of the 

influe nces which the i ntri nsic a nd extri nsic envi ro nmen t 

exerts u pon these processes. 

Nutri tio nal S ta tus of the individual reflects both 

pas t and prese nt die tary i ntake a nd its utilization b y  the 

bod y. 

Nutrit io na l  Cou ns el i ng is a tech nique of commu nication 

and educ�tion by which d ietary practices may b e  eva luated a nd 

cha nges for nu t ri t ive i mprovem ent ind ic ated. D ietary couns el i ng 
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necessita tes know ledge o f  nu tri tio n science a nd food v alue s as 

well as o f  those ps ychological, socio-eco nomic, a nd cul tur al 

f actors wh ich a f fec t die tar y prac tices. 
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CHAPTER II 

RECOMMENDED NUTRIENT A LLOWANCES FOR 

P REGNANCY AND LACTATION 

The ob jec tives o f  e f fec tive progr ams o f  prena tal care 

are to crea te co ndi tions mos t favor able for a normal, health y 

pregna nc y  for the mo ther a nd bir th at te rm o f  a he al th y, full y

develo ped i n fan t. The nu tri t ion al componen ts co ncer ned with 

t he ou tcome o f  pregnanc y { both m ate rnal and fe t al) mus t aim 

a t  provisio n o f  die ts which provide c alories and essential 

nu trie nts i n  amou nts su f ficie nt to mee t all the needs for 

forma tio n, growth, and development of the fetus as well as the 

ex tra- fe tal tissues a nd the me t abolic and ph ysiologic require

me nts o f  the mo ther , which ma y i nclude re ple tion o f  matern al 

s to res. 

The time co nti nuum for adequa te nu tri tio n ex tends 

throughou t all o f  li fe, bu t i t  is o f  u tmos t im po rtance through

ou t all o f  preg nanc y a nd lac ta tion in order to mee t the di f fere nt 

demands du ring this period. It begins wi th the need s dur ing the 

firs t trimes ter, the critic al period o f  ini tial cellular g rowth, 

multi pl ica t ion , and diffe rent i a tion and con tinue s th rough the 

second and third trimesters. During the f i r st t ri mes t er, the 

7 
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formation of definitive emb ryonic struc ture i s  mo st susce pti ble 

to the teratogenic e f fect s of intrin s ic a nd extrinsic environ

mental factor s and to potentia tion o f  ge netic tende ncie s tha t 

may produce irrever si ble a bnormalitie s. Thi s i s  al so the 

period of nau sea and vomiting a nd bizarre a p petites which, i f  

not corrected, ma y lead to irrever si ble com plication s in the 

l a st two trimester s of pregnanc y. Since the fir st trime ster 

is the formative per iod for the emb ryo a nd the .time whe n 

definitive ma ternal pattern s are esta bli shed, every effort 

should be made to correct the pro blems o f  early preg nanc y a nd 

e sta bli sh a sati sfacto ry nutri tio nal intake . Thi s w ill provide 

for the molecular integrit y of develo ping embr yo nic structures, 

including the placenta, and their su bseque nt growth, for the 

nutrient store s in the newl y-born infant, a nd for adequate 

l actatio n. 

To achieve ef fective nutritional manageme nt duri ng 

pregnanc y, it i s  nece ssary to individualize food plan s to 

meet the needs of each patient. Ph ysicia ns plan ning a die t 

fo r a pregna nt woma n mu st make d ietar y ad ju stme nts afte r 

considering the patie nt' s nut rit io nal status, age, body size, 

genetic patter n, ph ysical activity, eco nomic status, cultura l 

and env ironme ntal backg round, food pre fe re nces, a nd ex is t i ng 

medical com plicat ions. It i s  also necessa ry to determ i ne the 
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.Calories 

Recommen ded allowances for a woman with a pre preg nant 

weight of 58 kg· (128 lb). 

Prepregnancy 
Preg nancy 
Lactation 

21 00 Calories 
2 3 00 Calories 
3 1 00 Calories 

10 

An increased intake of calories are needed to meet the 

energ y costs of th e pregna nt woman. These include calories for 

the building of new tissue in the fetus and placenta, the 

increased physical work load associated with normal activities 

of the mother, and the increased basal energ y requirements dur-

ing pregnanc y. The increase in weight associated with pregnanc y  

accelerates, beginning with small increments during the early 

weeks and i ncre asi ng in t he latter months before term, with 

an average gain between 0 . 5-0 .8 poun ds per week over the entire 

period. ( Figure I, Ap pendix page 5 5) The intake should allow 

a gain in weight totaling appro ximatel y 24 pounds. Weight 

gain is one measure of the adequacy of caloric intake . Rapid 

gain in weight which is not related to caloric intake ma y 

indicate water retention . (27) 

The usual caloric intakes of some preg nant \170m e n  may 

require little change. Other wome n ma y need either more or 

less than the 200 additional calories per d ay recommended on 

the average during 
.
pregnanc y. Adjustm ents i n  calo ric allow-

ances need to be ma de after consid er ing wei ght, he ight, age, 
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1 1  

and activit y level. Some women ma y so re duce physical activity 

during the thir d trimester that the extra demands for calories 

may be largel y met without ad ditional caloric intake. 

Allowances for \tlOmen of bod y-size and age different 

from that of the re ference woman may be estimate d from data 

recor de d  in Table I, page 12. 

The diets of som e women \'lith poor eating habits commonl y 

inclu de large quantities of sweets, so das, and starch y foods 

which are pro portionatel y hig h i n  calories, but w hich ma y lack 

essential nutrients . An im portant function o f  nutritional 

management in these cas es is to help suc h wom en a djust th eir 

eating habits to inclu de the essential nutrients within the 

calories al lowe d. 

The a dditional energ y requirements o f  lactation are 

pro portional to the quantit y  of milk pro duce d. The basic diet 

must be su pplemente d b y  appro ximately 12 0 calories for ever y 

1 0 0 ml of milk pro duced. An a p pro priate caloric intake for 

the lactating woman is one on which t he wom an's weight 

remains. constant. 

A diet which pro vi des generous amounts of all of the 

essential nutrients, to be desc rib ed, along wit h the ad ditional 

items ccrru'Tionly used in preparing meals \'lill usually pro vi de 

a d equate calories necessary for successful pregnancy. 
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Body Weight 

58 kg (Reference) 

40 

45 

50 

55 

60 

65 

70 

TABLE I 

Calorie Allowances for Pregnant Women* 
AGE 

13 Yrs. 16 Yrs. 25 Yrs. 35 Yrs. 

3100 2700 2300 2200 

2400 2100 1800 1725 

2600 2250 1950 1875 
. 

2800 2400 2100 2000 

3000 2600 2200 2100 

3200 2800 2350 2250 
I 

3400 2950 2500 2375 

3600 3100 2600 2500 

45 Yrs. 

2100 

1650 

1800 

1900 

2000 

2150 

2250 
. 
2400 

*Activity is an important determinant of caloric need. Calorie allowances, 
therefore, should be adjusted to meet varying levels of energy expenditure. 
Calorie allowances for women who are lactating may be derived by the 
addition of approximately 800 calories to the allowances in the Table. 
However, calorie allowances during lactation sho uld be adapted to the 
quantities of milk produced. 

1-' 
1\.) 
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Protein 

Rec onunended allowances for a \'loman wit h a prepregnant 

weight of 58 k g  (128 lb) . 

Pregnancy 
Lactatio n 

78 gra ms daily 
98 grams daily 

During pregnanc y t he growt h of the fetus a nd 

accessory tissues increases protein needs . Adequate protein 

13 

is required t hroughout pregnancy, but large additi onal dem ands 

are made during the last two trimesters . T hese requirem ents 

are greatest if the woman entered pregnancy in poor nutritive 

s ·t a t u s and for the pregnant adolescent . Protein allowances 

for women who are lactating ma y be derived by addition of 20 

grams protein daily to pregnancy allowances, on t he assumption 

that 8 50 ml breast milk is produced daily. However, pr otein 

allowances during lactation must be adapted to t he quantities 

o f  milk produced . 

Meats , milk products , eggs , and fish sup ply t he 

essential amino acids in proportions similar to body needs and 

I 

have high nutritive value . Proteins from fruits, ve getables, 

grains, and nuts supply importa nt amounts of many amino acids, 

but do not supply as complete an assortment as anim al proteins, 

so the nutritive value is l ower . Therefore, to insure a die t 

wit h a hig h  nutritive value of protein, s ome port ion o f  the 

protei n i ntake shou1d c ome from anim al sources . Some anim al 
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protein should be included in each meal since it is necessary 

to have both essential and non-ess ential amino acids available 

simultaneousl y for efficie nt protein bio-s ynthesis . Nitrogen 

balance studi es {24) have shown that when the diet of the 

pregnant woman does not co ntain su fficient calories from 

car bohydrates and fats, protein is used for energ y, and the 

bod y bec omes depleted in the protein reserve necessar y for the 

building of new tissu e .  

Milk and milk products are protein-rich foods and are 

also good sources of calcium, phos phate, B vitamins and 

minerals . Meats and eggs a re also protein-rich and good sources 

of iron and B vitamins . I f  the protein content of the diet is 

low, these other nutrients are also a pt to be inadequate . 

Ta ble I I  shows representative e xamples of food 

selections which su p ply the recommended amounts of protein . 

Many other food combinations will yield a similar amount of 

protein . 

� 

I 
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GOOD AND FAIR SOURCES OF' PROTEIN (3, 33) 

GOOD SOURCES 

Food Amount Prote in Calories 
(grams) 

Pork , cooked lean 3 oz . 25 220 
Chicken, drumsticks 2 me dium 24 180 
Beef, stewed 3 oz . 23 245 
Liver 3 oz . 22 195 
Hamburger , cooked � lb . 21 245 
Cheese, cheddar type 3 21 315 '\ 

oz. 
Fish, canned � cup 19 160 
Chile con carne 1 cup 19 335 

(with beans ) 
Cottage cheese � cup 19 100 
Milk , nonfat dry 3/4 cup 19 190 
Chicken, stewed 3 oz. 18 170 
Milk , nonfat or whole 2 cups 18 180-320 
Eggs 3 18 240 
Pork and beans, canne d 1 cup 16 320 
Frankfurters 2� 15 390 

FAI R  SOURCES 

Food Amount Protein Calories 
(grams) 

Beans , dried, cooked 1 cup 15 230 
Peas , blackeye d, cooked 1 cup 13 190 
Peanut butter 3 tbsp . 12 285 
Tortillas, corn 6 9 380 
Bread, enr iched whole 4 slices 8 240 

grain 
Rice , cooked 1 cup 4 185 
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Calcium 

Recommended all owances f or a w oman with a prepregnant 

weight of 58 kg (128 lb). 

Pre gna ncy 
Lactation 

1.3 grams (1300 mg) dail y 
1.3 grams (1300 mg) daily 

For the adolescent girl who is pregnant or lactating, the 

calcium allo wance is 1.8 gra ms daily . 

17 

During pregnanc y and lactation, the demand for calcium 

is increased to provide for th e skeletal structures o f  the fetus 

and for the producti on o f  milk during the lactation peri od . 

Calcium is also important to mai ntain systems of blood coa gul a-

tion, neuromuscular conduction, and muscle contractilit y. \Vhe n 

dietar y calcium is insu f ficient, the most readil y mobilized 

calcium is found in the trabecu lar portion o f  bones of the 

m other . 

Milk and milk products are the richest food sources of 

calcium. To provide enough calcium f or the infant's bone and 

tooth devel opment without depleting the expec tant mother's 

su ppl y ,  three cups of milk daily or its equivalent a re reco m-

mended . One quar t or more daily is advised during lactati on. 

Par t o f  th e milk may be offered as cheese or in pre pared 

dishes . Skim milk is as acceptable a source o f  calcium, p ro-

tein, and ribo flavin as is wh ole milk, a nd pr ovides ab out hal f 

of the cal ori es . 
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Calc ium t ablets a r e  not accept ab le substitutes for 

food sou rces of c alc ium b ecause they do not supply the p rote in 

and vitam ins found in food, may no t be as readily utilized, 

and are a more e xp ens ive source of c alcium th an that found in 

foods . The use of non-food calc ium is n ot recommended. 

Ap pro ximate Contribution to Recomm ended Da ily Dietary 
Allo\'Ta nces for a Pregnant Woman 18-35 Ye ars 

Calories 

Protein 

Calcium 

R ibo flav in 

o f  WHOLE MILK, 3 cups (1� pints) 

____ ...::;:2:-::..0i], 
35% 

-------- -----� . . . . ... . . • -' - - . §_5� .I 
aorL] 

Copyright © National Academy of Sciences. All rights reserved.

Nutrition in Pregnancy and Lactation: A Report to the Children'S Bureau
http://www.nap.edu/catalog.php?record_id=18460

http://www.nap.edu/catalog.php?record_id=18460


Copyright © National Academy of Sciences. All rights reserved.

Nutrition in Pregnancy and Lactation: A Report to the Children'S Bureau
http://www.nap.edu/catalog.php?record_id=18460

http://www.nap.edu/catalog.php?record_id=18460


Iron 

Recommended allowances for a woman with a pr epregnant 

weight o f  58 kg (128 l b). 

·Pregnanc y 
Lactatio n 

20 mg dail y 
20 mg daily 

20 

Similar al lowa nces are reco1nmended for adolescent gi rls 

who are pregnant or lactating . 

During pregna ncy there is an i ncreas ed nee d for iron 

in the d iet in order to: maintain the mother's stores o f  iro n 

and he r hemoglobin level, furnish iron for fete- place ntal 

develo pment , and furnish the i nfant with iron stores nee de d  fo r 

blood form ation duri ng the neonatal period be fore iron-r ich 

foods are a dded to the diet. 

Iron bala nce i n  women o f  child bear ing age is a pt to be 

precarious because o f  the regular loss o f  menstrual blood and 

because of poor food practices. Wome n entering pr egnanc y with 

iron deficie ncy anemia nee d prescribe d me dici nal iron i n  

addition to food sources o f  iron. I n  fact, it is not 

unreasonable to provide supplemental iron to all pregnant 

women. ( See page 47 for recomme nded dosage.) 

To i nsure intake of the recomm end ed amounts o f  iron 

careful foo d pla nning is necessary . The iron in m eat, eggs, 

and poultry is abso rbe d more re adil y  than that fro m ve ge table 

sources. ( 9) 
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GOOD AND FAIR SOURCES OF IRON {], 33) 

GOOD SOURCES 

Food Amount Iron Calories 
(rng ) 

Liver, pork 3 oz. 19 .0 210 
Kidney 3 oz. 9. 5  170 

Liver, beef 3 oz. 7. 5 19 5 
Liverwurst 3 oz. 5.1 240 
Heart 3 oz. 5.0 160 
Beans (cook ed , 1 cup 4 . 6 230 

dried) 
Pork, lean 3 oz. 3.2 22(1 
Beef, lean 3 oz. 3.2 170 

FAIR SOURCES 

Food Amoun t Iron Calories 
(mg ) 

Raisins 1/2 cup 2.8 230 
Prunes 1/2 cup 2 .2 190 
Greens, cooked 3/4 cu p 2.0 30 
Sardines 2 oz. 1.8 120 
Bread, enriched 3 slices 1 .8 180 

whole grain 

• 
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Ascorb ic Acid, (Vi tam in C) 

Recommended allowances fo r a woman w ith a prepreg nant 

weight of 58 kg (128 lb). 

Pregnanc y 
Lactat io n 

100 mg da ily 
.100 mg da ily 

Ascorbic ac id is 'essenti al for the m a intenance of 

normal connective t issue ; it is impo rtant fo r the health of 

gums and teeth; a nd it fac ilitates the absorption of iron. 

Food sources of asco rbic ac id include f ruits, espec ially 

c itrus fru its, vegetables, and live r. 

Vitam in A 

Recommended allow ances for a wom an with a prepreg nant 

weight of 58 kg (128 lb). 

Preg nancy 
Lactation 

6000 IU da ily 
8000 IU dail y 

Vitam in A is esse nt ial in cell develop ment, in toot h 

format io n, in norm al bone g rowth, and for healt hy sk in. It 

22 

also has an import ant role in the c he mistr y of v ision, enabl ing 

the e ye to adapt to d ark and l ig ht .  The most abundant food sources 

of vitami n A are m ilk, butter, eg g yolk, l iver and the caroteno id 

pigme nts of green leafy veget ables, tube rs, and fru its. V itam in 

A i n  lar ge amou nts ma y produce to x ic e ffects, howeve r, th is is 

not a haza rd at usual leve ls o f  intake. 

Vitamin D 

Recommended allo'.vances for a \'loman 'l,·li th a prepregn ant 
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wei ght o f  58 kg ( 128 lb) . 

Preg nanc y 
Lactation 

400 IU dail y 
400 IU dail y 

Vitamin D pro vi des for the absorption and retentio n 

23 

of calcium a nd phosphorus and is require d for skeletal gro\rt h. 

F ood sources of vitamin D i nclu de whole milk forti fied with 

400 IU per quart, butter, fish oil, e gg yolk, and liver . 

Other foo ds ma y have vitamin D a dde d. 

Excessive quantities o f  vitamin D are toxic. I n  the 

adult, doses in the or der o f  2000 to 3000 IU pe r da y m ay lea d 

to min imal to xicit y .  A newl y reco gnize d infantile hypercalcem ia 

s yndrome with developme ntal car di ac abnormali ties suggests th at 

s mall er excesses in pre gnanc y ma y be to xic to the fetus. 
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GOOD AND FAIR SOURCE S OF A SCORBIC ACID (3, 33) 

GOOD SOURCES 

Food Amount Ascorbic Acid Calories 
(mg) 

Orange 1 medium 75 60 
Strawberries, raw 3/4 cup 66 40 
Green pepper, cooked 1 whole 64 20 
Cantalou pe 1 /2 (5 in- 63 60 

ches dia.) 
Brussel s prouts 1/2 cup 57 20 
Orange juice 1/2 cup 56 55 

(frozen, diluted) 
Gra pefruit, raw 1/2 52 55 
Gra pe fruit juice 3/4 cup 50 60 

(canned) 
Greens, cooked 3/4 cup 50 30 

turnip, mustard, 
collard* 

FAIR SOURCES 

Food Amount Ascorbic Acid Calories 
(mg) 

Spinach, cooked 3/4 cup 40 30 
Pep per, green and 

red, raw 1/2 40 10 
Tomato, fresh 1 wedge 34 50 

211 x 711 
Cauli flower, cooked 1/2 cu p 33 12 
Sweet potato, baked 1 medium 24 80 
Cabbage, raw 1/2 cup 24 24 
Tomato (canned, 1/2 cup 23 23 

cooked or juice) 
As paragus, cooked 1/2 cup 23 2 0 
Whi te potato 1 medium 22 90 

(boiled in jacket 
or baked) 

Liver 3 oz. 22 195 

*Servings o f  greens are given as 3/4 cup since this is an amount 
apt to be ea ten by persons who like cooked greens. 
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FOOD SOURCES OF VITAMIN A (3, 33) 

Food 

Liver 
Greens, cooked 
Potato, sweet 
Carrots 
Pumpkin 
Cantaloupe 
Winter squash 
Apricots 
Egg yolk 
Butter or forti

fied margarine 
Milk, whole 
Milk, half & half 

Amount 

3 oz. 
3/4 cup 
1' 
1/2 cup 
1/2 cup 
1/2 
1/2 cup 
3 
1 
1 tbsp. 

1 cup 
1/4 cup 

Vitamin A 
(International Units) 

45,420 
6, 000 - 11, 0('0 

8, 9 10 
7 , 610 
7 , 29 5 
6, 540 
4, 305 
2, 8 90 

580 
460 

350 
29 0 

Calories 

195 
20 - 40 

155 
20 
40 
60 
65 
5 5  
60 

100 

160 
8 0 

25 
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Thiamine 

Recommended allowances for a woman with a prepregnant 

weight o f  58 kg (128 lb } . 

Pregnancy 
Lactation 

1.0 mg daily 
1.2 mg daily 

26 

Thiamine helps to maintain appetite and normal cardiac 

and neurologic functions a.nd is necessary .in s ystems of c.ar)?ohy-

drate metabolis m. 

Thiamine is sparingly s tored in the body. Although 

widely dis tributed in plant and animal foods, thiamine occurs 

in s mall amounts. A varied diet helps to insure an adequate 

thiamine intake. Good sources include organ meats , milk , 

lean pork , dried beans, nuts , whole grain and enriched breads, 

and cereals . 

Riboflavin 

Recommended allowances for a woman with a prepregnant 

weight of 58 k g (128 lb) . 

Pregnancy 
Lactation 

1.6 mg daily 
1.9 mg daily 

Riboflavin functions in a number of important enzyme 

s ystems in tiss ues and respiration. It assists in the metabolism 

of carbohydrate and amino acids. Good sources of riboflavin are 

milk, milk products, and organ meats. Fair sources include 

meats, poultry, dark green leafy vegetables, and enriched or 
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whole grain bread and cereal. Eighty percent of the recommended 

riboflavin allowance for pregnancy is supplied by 3 cups of 

milk per day. 

Niacin 

·Recommended allowances for a woman with a prepregnant 

weight of 58 kg (128 lb). 

Pregnancy 
Lactation 

17 mg equivalents daily 
21 mg equivalents daily 

Niacin is needed for the vital processes of translating 

sources of energy into usable form. If the protein in the 

diet is of good quality and of sufficient amount, niacin 

intake will be adequate. 

Folacin 

Pregnancy approximately 400 pg 

Folacin (folic acid) requirements are increased during 

pregnancy, particularly during the 2nd and 3rd trimesters because 

of the demands of the growing fetus. The normal adult require-

ment is approximately 50 micrograms daily. Although precise 

information is not available, the minim�m requirement during 

pregnancy is probably 400 micrograms. 

Folacin deficiency results in megaloblastic maturation 

arrest of the bone marrow and anemia. Ascorbic acid is necessary 

for the maintenance of folacin in its active form. Folacin 

occurs in a wide variety of foods of animal and vegetable origin. 
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and cyst ic fibrosis: and of sickle cell anemia, and hemophilia. 

c. Past Hist ory of Patient: 

1. Feeding practices and problems during woman's infancy 

childhood, and adolescence. 

2. The patient's recollect ion of her growt h and development 

in relation to ot her family members and to peers. 

3. Past history of illnesses or defects. 

4. Weight hist ory. 

D. Present Pregnancy: 

1. Immediate prepregnant weight and patient's concept of 

her desirable weight. 

2. Change in weight during present pregnancy. 

3. Pica 

4. Maj or food likes and dislikes including maj or categories 

of foods rarely or never eaten. 

5. Use of pharmaceutical preparat ions including vit amins 

and/or minerals. 

6. Medically prescribed or self- imposed dietary restrictions. 

This dietary information may be obtained by the physician 

or by a nutrit ionist , nurse, or midwife. To further det ermine 

general eating pat t erns, including food preparation and buying 

habits, a questionnaire such as t hat outlined in the Appendix 

(page 56) may be helpful, and may serve as a basis for meaningful 

diet ary inst ruct ion. 
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E. Physical Examination: 

1. Height is probably the most important single indicator 

of lifetime nutritional experience and should be 

accurately determined. Readings should be made without 

·shoes to the nearest quarter- inch (or one centimeter). 

2. Weight should be recorded in the nude, or with an 

appropriate correction if clothing is worn. This 

correction should be made at the time of the measure-

{ 
ment. Weight should be recorded to the nearest pound 

(or 0.5 kilogram), then should be compared to a 

standard to give a general idea of the individual's 

weight to height status. (See Appendix, page 58 ) 

3. Physical signs frequently as�ocidted with nutritional 

deficiencies are: 

a. General b. Gums 
ap�thy swollen 
pallor bleeding on pressure 
irritability 
chronic fatigue 

c. · Teeth d. Tongue 
number decayed, red 

missing or fissured 
filled swollen 

papillary atrophy 

e. Thyroid f. Skin 
visible enlargement unusual dryness of 

skin and hair 
petechiae 
dermatit is 
brittle nails 
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g. Abdomen h. Lower Extremities 
edema 

31 

enlarged liver 
enlarged spleen absence of ankle jerks 

i. Skeletal 
enlarged joints 
costochondral beading 

F. Laboratory: 

1. Hemoglobin. If the level is below the standard for 

pregnant women , a hematocrit should be done and a 

thin blood film studied for cell morphology. If these 

ar�not sufficient to establish a diagnosis, special 

investigations such as determination of serum levels of 

iron1, folic acid2 , vitamin B12
3 or bone marrow biopsy 

may be indicated. 

2. There is not sufficient information on which to base 

a nutritional profile in pregnancy. Ordinary adult 

standards must be used for laboratory determinations 

which may be made. 

3. PKU screen on mother's blood. A recommendation that all 

pregnant women be tested routinely for elevated serum 

phenylalanine levels to identify progeny presumably at 

risk of mental retardation may be premature at this 

time. It is,however ,  reasonable to perform such tests 

on blood taken from retarded women who are pregnant. 

For those who wish to assess nutritional status in 
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greater detail, the following biochemical tests are 

suggested: 

32 

Total protein4, albumin5, iron-binding capacity1, 

ascorbic acid6, vitamin A +  b�ta-carotene7, and 

transketolase8• Urine determinations
9 

include 

creatininea), total nitrogen or ureab), and th iamined) •· 
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The major identifiable components of the weight gained 

by term are in Table III. 

TABLE III 

IDENTIFIABLE COMPONENTS OF WEIGHT GAINED 
AT 40 WEEKS GESTATION 

Tissues or Fluid 

Fetus 
Placenta 
Amniotic fluid 
Uterus 
Breasts 
Blood 
Interstitial fluid 

TOTAL 

Tb:al we ight gained 
during pregnancy 

Weight gain not 
accounted for 

Weight Weight 
{grams) (pounds) 

3, 5 00 7.7 
65 0 1. 4  
800 1. 8 
900 2. 0 
405 0. 9 

1, 800 4. 0 
1,200 2. 7 

9, 25 5 20. 5 

10, 896 24. 0 

1, 641 3. 5  

Reference 

10 
15 
15 
15 
15 

27 
15 

In these averaged figures, shown in Table III, about 

3. 5  pounds of the total are unaccounted for. This discrepancy 

can be taken as a measure of maternal storage of nutrients, 

principally fat. (15) 

Planning a weight control program aimed at limiting 

gain to less than 24 pounds assumes knowledge of a woman's 

body stores and dietary intake which is generally not available. 

The danger exists of interfering with the normal physiological 

processes of both the mother and the fetus. Thus, a rational 

program for a healthy pre gnant woman should provide a diet 
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which contains all of the required nutrients with sufficient 

calories to support a steady gain in weight of 0.5 to 0.8 

pounds per week to a total of approximately 24 pounds. A gain 

of less than this amount is likely to be at th e expense of 

either the mother or the fetus or both. 

It is important, h owever, to emphasize that normal gain 

in weight and rate of gain by themselves give no assurance that 

the patient's nutrition is necessarily optimal. For such 

assurance, the dietary intake of the patient must frequently be 

assessed and evaluated in the context of her "total status'!. 

� Furth ermore, every effort must be made to distinguish between 

the normal steady gain in weight of 0.5 to 0.8 pounds per 

week and that due to edema, usually evidenced by the sudden 

gains characteristic of water retentio�. 

The Underweight Pregnant Woman: Although it was 

pointed out by Tompkins, et. al. (31) that patients who were 

15 per cent or more underweight at the onset of pregnancy had 

an increased incidence of severe toxemia and an increased num-

her of low birth weight infants, this subject has received 

relatively little attention in recent years. (29) Burke 

(5) noted th at underweight women made the largest average 

gains in weight during pregnancy: they retained the most 

weight post partum: and they had the smallest babies. It 
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would seem justifiable, therefore, to design a weight control 

program for underweight women to include sufficient nutrients, 

particularly protein, to provide for the needs of the fetus and 

. 
to support the gain in weight characteristic of a normal preg-

nancy • .  (Figure 1, Appendix page 55) 

The Overweight Pregnant Woman: Obese women tend to 

have more complications during pregnancy (toxemia, diabetes), 

labor (uterine inertia), and delivery (dystocia, cesarean 

section), and give birth to large babies. On the other hand, 

they tend to have a low incidence of low birth weight infants. 

( 17) 

In the management of the obese pregnant woman, it is 

necessary to bear in mind that the existing body-weight 

usually represents a weight accumulation of many years and 

does not.necessarily reflect her current caloric intake. 

During pregnancy the optimum management is an adjustment of 

food intake, if required, to improve the quality of the diet. 

Whether an obese woman should attempt to lose weight 

during pregnancy depends on her individual circumstances. 

Under close supervision, weight reduction programs have been 

successful, but the question remains whether weight reduction 

during pregnancy is either necessary or desirable. 

The emphasis in nutritional management of obese 

women, as in all women, must be placed on provision of the 
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recommended daily allowances of all nutrients. Weight reduc-

tion per se should be handled as a separate problem post partum. 

The most important aspect of a weight control program for obese 

pregnant women may well be that of developing attitudes, know-

ledge, self-understanding, and improved dietary habits that 

will make her post partum weight control program more satis-

fying and effective. 

Maternal Nutrition and Toxemia of Pregnancy 

Perhaps no aspect of maternal nutrition has e xcited so 

much interest or aroused so much controversy as the role of 

nutrition in the etiology and management of toxemia (pre-

eclampsia and eclampsia) of pregnancy. The recent report of 

a WHO Expert Committee on Nutrition in Pregnancy and Lactation, 

1965 (28) commented: 

The incidence of pre-eclampsia and eclampsia is 
so intimately affected by standards of antenatal 
care that it is difficult on the evidence available 
to define the precise role of nutrition in toxemia, 
except to state the nutritional status of the patient 
may possibly modify the course of the disease. 

On the other hand, many authorities believe that nutritional 

factors are of prime importance, although the mechanisms through 

which poor nutrition operates in the development of pregnancy 

toxemia remain obscure. 

It is commonly accepted that when two of three "cardinal" 

findings are present simultaneously in a patient, the existence 
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of the toxemia syndrome is established. The three are: 1) 

39 

a persistent rise in diastolic blood pressure to 90 mm Hg or 

higher after the 24th week of pregnancy, 2) the presence of non

dependent edema, and 3) two or more episodes of proteinuria not 

attributable to infection. Reid (27) pointed out that the 

earliest sign of mild toxemia may be found several weeks prior 

to the later phase when the cardinal signs appear. This 

earliest phase is characterized by sudden gain in weight which 

is unexplainable on the basis of caloric intake alone. It 

should be emphasized that although sudden gain in weight is 

not necessarily considered to be a precursor of toxemia or 

pre-eclampsia, nevertheless, in practice, patients with 

sudden or rapid gain in weight are often treated vigorously on 

this assumption. The importance of toxemia can be illus trated 

by several observations. Toxemia of pregnancy is a leading 

cause of maternal deaths in this country, (22) accounting for 

about one- sixth of all maternal deaths, and is undoubtedly 

responsible for large number of stillbirths and neonatal 

deaths each year in the United States. The harmful effects of 

pregnancy toxemia on the fetus and on the later development of 

the child appear to be closely related to the deleterious effects 

of the disease on the fetus in utero. That is, toxemia appears 

to be a causative factor in producing low birth-weight, but 

gestationally mature infants (dysmature or small-for-date 
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infants) perhaps by alter ing the fetal-placental exchange whi ch 

-

results  in inadequate nutrition o f  the fetus and fetal growth 

retardat ion. (12) (23) Toxemia a l s o  contr ibutes t o  the 

number s  of low birth-weight infants becau s e  it ne ces s itate s  

therapeutic early terminat ion o f  pregnancy. 

The incidence of es tabl ished t oxemia has be en repor t ed 

to be 1.5 per cent in pr ivate patient s and 10 to 12 per cent 

in pat ients s erved by teaching hospital s. (27) Thes e  

inc idence figures, however, may g ive unr e l iab l e  e s t imates 

of th e magnitude of the problem. C l i nic pat ients have a higher 

�ncidence of al l compl icat i ons and figur es bas ed on such groups 

are not r epres entat ive o f  al l pr egnant women. In the Kauai 

Pregnancy Study, which included al l pregnant women i n  a 

community, the overa l l inc idence o f  toxemia was 6.6 per cent. (2) 

Many clinics have e s t abl ished pol icies wh ich i n  effe ct 

resu l t  in routine tr eatment o f  a l l  pat ients as though they 

potential ly might develop toxemia. I n  these cl ini cs routine 

management o ften includes sal t  restrict ion , a ctivity r estric-

tion , and the l iberal us e of diuretics,  particu l a r l y  for 

pat ients who show any sugges t ive incr e a s e  in rate of gain in 

we ight. Such management make s it difficult to even appr oximat e 

the t rue incidence o f  toxemia . Present evidence does not support 

the r out ine restrict ion o f  s odium in manag ement o f  normal 

pregnancy. 
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Prevention o f  Pregnancy Toxemia� Mos t obs tetr ic ians 

believe that eclamps ia can be a lmos t  tota l ly pr evented and that 

the i ncidence of pre-e clamps i a  can be mater i a l ly r educ ed . 

Tompkins a nd as sociates (31 ) , under car e fu l ly contro lled 

circumstances,  found that in cl inic pat i ents r eceiv ing a dequate 

prote in and vitamin suppl ementat ion the incidence o f  diagnosab l e  

toxemia coul d  be reduced to 0.6 per cent i n  contrast to an 

incidence of 4.7 per cent in a non-supp lemented control group. 

All of thes e  patient s  wer e  s e e n  at r egular i nt ervals , by the 

same obs t etr icians in the r esearch cl inic . 

Becaus e o f  the many var iab le s  in the management of 

toxemic pat ient s, including support and activity r estr ictions, 

it is-near ly impos s ib l e  to dis entangl e the precis e role of 

a nutr ient or o f  nutrition from other important therapeutic 

measures  employed . Neverthel es s , nutrit iona l manipul at ion d id 

di fferent iate the groups in Tompkin's s tudies , indica ting that 

the incidence of toxemia in a popu l at ion may be sharply reduced 

by thes e  means. The s tudies of other.; , Ebbs , Tis da l l, and 

Scott, 1941, 1942, (8} Burke and Kirkwood , 1950, (6} Haml in , 

1952, (13} and Cork il l ,  1961, (7) lend suppor t  to Tompk in's 

obs ervations . 

Corki l l  {7} in commenti ng on the reas ons for the 

striking improvements in toxemia contr o l  in Austra l i a  and New 
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Zealand c ited in pa r t i cular the clos er attent ion g iven to early 

signs of edema as an important advance. In commenting on the 

role of nutrit ion, he states: 

I n  fact , ins tead of sear ching for the cause of 
toxemia in nut r ient de ficiencies or excesses we 
were beg inning to under st and the nutritional needs 
o f  pregnancy mor e  c l ear ly and \'!er e coming to 
appre ciate the fact that the true place of dietary 
factors in r el a t ion to the toxemias was in the 
ma intenance of physiological effi c i ency. 

Nutrit ional Components in the Treatment of Established 

Toxemia: The treatment of estab lished toxemia wi l l  vary depending 

on the degre e  of proteinuria and hypert ens ion and the presence 

_/ 
or absence of other sympt oms . If the diseas e  i s  seve r e  or the 

fetus is b e l i eved to b e  mature e nough to be del ivered safely , 

the b est tre atment may b e  termination of the pregnancy. Tf 

the disease is r e latively mil d  a nd the dur at ion of pr egnancy 

is less than 35 weeks , the pat ient can be treate d ,  with the 

hope that the pregnancy may be car r ied to near term . 

It is in this latter situation that nutr it ion service 

is important . The basic dietary pr inciples employed in pr e-

vention apply her e  a nd consist of a nutr itiona l ly adequate 

diet including a high l evel of protein (100 g ) , avoidance of 

excessive salt , and suffic ient calor ies to meet e nergy require-

ment s .  It should be emphas ized that toxemic women may require 

more food than they have been eating . However , they are often 
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treated wi th sharp rest r i ct ions in the ir ca lor ic intakes 

as though excess calor ic intake is the only cause  of the 

exces s ive gain in we ight. I n  fact , a car e fu l  dietary history 

and apprais a l  of nutrit iona l s t atus ar e l ikely to dis close a 

general ized s tate o f  poor nutr i t ion . Further · s tudy i s  neces-

sa�y to determine if ther e i s  a ne ed for s al t  r e s t r iction 

once th e des ir ed intake of nutri ent s  has been a ch i eved. 

Mus c l e  Cramps 

Mus c l e  cramps , caused by s us t a ined involuntary and 

painful mus c l e  contractions , wh ile not pecul iar to pregnancy , 

\ 
ar e a common comp l a int dur ing pregnancy . Usua l ly a s ing l e  

mus cl e  group is  involved and th e ca lf mus cles  are mainly 

affe cted dur i ng pregnancy. Thes e  spasms commonly occur at niqht 

although they may fo l low unus ual mus cul a r  ac t iv ity. 

Mus c l e  cramps have been attribute d  to sodium dep l e t ion , 

per ipheral vas cu l a r  insuffic i ency, or l owered s erum c a l c ium 

l eve l s , ( 1 8 )  but ava i l ab l e  evidence is insuffi c ient to permit 

any f irm c onclus ion about either et iology or t r eatment. ( 1 1) 

There i s  EQ evidence that � r e s t ricted milk intake favorab ly 

a ffects the inc idence o f � cramps. Ca l c ium lactate ( 18 )  and 

thiamine s our ces ( 16 ,  32) have been adminis tered to r e l ieve 

th i s  condition. 

Vitamin and Miner a l  Supp l ementa t ion 

The idea l s our ce of v i tamins a nd miner a l s  is the foods 
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Amounts of nutrients g r eat er than the NRC Recommended Dietary 

Allowances prov ide no further prot e ct iv e  bene fits in pregnancy , 

as shown by the Vanderb i l t  s t udy . ( 2 0 )  However , s ome exp e ctant 

mothers , e spe cial ly thos e who e nte r ed pr egnancy in poor nutr i t ive 

s tatus , or ar e s t i l l  growing , or ar e unab l e  to obtain or tol er

ate a l l  foods r ecommended may r equ ire addit iona l nutr ients 

beyond thos e normal ly furn ished by the diet . In  s u ch cas es , 

the phys ician may find it neces s ary to pre s c r ibe s upplementary 

or therapeutic amountsof minera l s  and/or vitamins . 

The relat ion o f  newborn r i cke·t s  to mat erna l  de fici ency 

of c a l c ium and vitamin D is wel l  known .  In the United Sta·tes  

r ickets is virtua l l y  u nknown today largely becau s e  o f  vitamin 

D s uppl ement a t ion of milk . Vitamin D i n  exces s has been 

imp l icated r ecent ly in caus ing congeni ta l mal format ions and 

menta l  r etardation . ( s ee Chapter I I , pag e 2 3 )  The syndrome 

o f  hemorrhag ic dis eas e o f  the newborn i s  not c l ear ly de fined 

cl ini ca l ent ity,  but the prolonged prothrombin t ime demons trable  

in such newborns has been a s cr ibed to a vitamin K defici ency . 

It i s  common medi ca l  practice t o  administer a vitamin K pr epara

tion to  th e woman in l abor or to the neonat e . 

Ther e i s  no e s tabl ished evidence that diets  o f  pregnant 

women r equire  " rout ine " vitamin suppl ementat ion , part icu l a r ly 
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i f  the wo man is e at ing a w e l l  balanced diet. It is, howev er, 

custo m ar y  pr acti ce to prescr ibe v it amin su ppl ements fo r t hose 

wom en w hose diets a re or have b een suns tand ar d, and for thos e 

wo men with c hronic gastr oi nt e stinal d is orde rs for w hom absor p

tion of vitamins m ay be imp a ired. 

When prescr ibing v it am in and mineral s upplemen ts it 

is ess ent ia l to guard ag a inst t he p ossibi l it y  t hat s ome wome n 

beca use of their expenditu re s for sup p lem ents , may be forced 

to deprive themse lves o f  t he other es sent ia l nutr ients found 

on ly in foo ds. 

Ane mia in Pr egnanc y  

Iron deficienc y anemi a is considered to be the most 

co mmon comp lic ation of pre gnanc y in A meric an w omen. Fo lic 

a cid deficienc y, c hr onic infection, and hem og lo binop athies are 

on l y  rare ly responsible. The pre va lence o f  a ne mia in pre gnanc y  

in t he Un ited States v aries wide ly in di fferent grou ps of 

wo m en and accord ing to t he cr iteri a u ti liz ed for dia gnosis. 

Rates of from 1 5  to 58 per c ent are repor ted ( 1 , 1 4 , 1 9 ,  25 ) .  

Th e  menst ru a t ing wom an has a l arger req uirement for iron t han 

t he adu lt m ale or post -me no paus al fema le. A lt houg h me ns tru al 

losses d isconti nue d ur ing preg nanc y, add it ional i ron is requ ired 

to meet t he incre a s ing needs of fetus and pl acent a and for 

r ep lac ement o f  b lood loss dur i ng d e livery . The ne t iron los s 
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dur ing a pregnancy is approximately 3 00- 4 00 mg . I n  norma l  

pregnancy there i s  a decrea s ed concentrat ion o f  blood hemoglobin 

and o f  s er um iron a nd an incr ea s e  in unbound iron binding capacity . 

The t ot a l  circulat ing hemogl obin and s erum iron may be l i t t l e  

chang ed , however , becaus e o f  the phys iolog i c  increas e i n  total 

blood volume which accompanie s pregnancy . Relat ively l ittle  

information is  ava ilab l e  concerning the changes wh ich occur in 

iron s t or es in bone marrow . 

Cons ideration o f  a l l  o f  the s e  factor s make s it exceed

ingly difficu l t  to as s e s s  the true incidence o f  iro n de f i c i ency 

anemia in pregnancy . Nevertheles s , it cannot be denied th at 

large demands are  made on the iron stores of a pregnant woma n , 

a.nu .i. £  Lhe ::; e  ::; LoL" e8 a :c e low a s  a woma n e nter s pr egnancy , i r on 

deficiency is  l ikely to r es u l t . Provis ion o f  suppl ement a l  iron 

has been found to incre a s e  bl ood h emog lobin and s er um iron l eve l s  

o f  normal pr egnant women . 

The r ecommended di etary a l l owance for iron in preg nancy 

is 2 0 mg dai ly . This qua nt ity may not be readily consumed in 

a da i ly diet with usual Ame r ican food patterns . Car e ful 

planning of iron in take is ther e for e needed . Moreover , the 

allowance its el f may provide but a s ma l l  margin of s a fety , 

pa r t i cu l ar l y  for the pr egnant a d o l e s cent who may s t i l l b e  grow

ing o r  for a woman with previou s l y  r educed iron s t or es  r e s u l t ing 
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from me nor rhag i a  or r ep e a t e d  p r e g na nc i e s . 

Th ere for e , pr ov i s io n  o f  s upp l eme nt a l  i r o n  shou l d  be 

cons i d e r e d  for a l l  pr eg na nt wome n . An iron s uppl eme nt a f fo rd i ng 

1 0 0  t o  1 5 0  mg s da i l y  o f  e l eme n t a l i r o n  may b e  r e comme n d ed , w i th 

the i r o n  p r ov id e d i n  the fe r r ou s  form and i n  d iv id ed do s e s 

thr e e  t o  four t imes a da y . 

Hyper ernes is 

Naus ea a nd t o  a l e s s e r ext e n t  vomi t i ng o ccur fr equ e n t l y  

i n  a s s o c i a t io n  w i th pr egna n cy . P r ob ab l y  5 0  per c e nt o f  a l l  

pr e g n a nt women expe r i e n c e  s o me degr e e  o f  nau s e a a nd m i n i ma l 

vomi t i ng . Th e caus e i s  unknovm , but phys io l o g i c a l  a n d  ps ycho l o

g i c a l  fact or s ar e thought t o  p l a y  a p a r t . Hyp e r e me s i s  g r av i darum 

or p e r n i c ious vomi t i ng i s  uncommon , o c cu r ing i n  1 in 3 0 0  

pr egnanci e s a nd i s  u s ua l l y c o n f i n e d  t o  the f i r s t  t r imes t e r . 

P e r n i c i ou s  vomit i ng o ccur s i n fr e qu e n t l y  among p a t i e n t s  i n  

l ower s o c i o- e conomic gr oups . 

For mo s t  pat i e nt s  th e nau s e a  a n d  vomit ing u s ua l l y do e s  

not int e r f e r e  with the i r  nut r i t io n a l  s t a t u s . Mi l d  s ed a t i on or 

ph en o th ia z ine u s ua l ly keep sympt oms at a m i n imum . Sp e c i fi c 

t r e a t me n t  wi th v i t am i n  pr epar at i ons ( v it amin B comp l ex and 

a s c o rb i c  a c i d , s ep a r a t e  o r  i n  c omb in a t i on ) h a s  been a dvo c a t e d . 

Th e s e  med i c a t ions a l ong with ho r mon e s ,  Lugo l ' s  s o l u t i o n , a nd 

oth er drugs , a r e  probab l y  e f fe c t iv e  by v i r tu e o f  the i r  ps ych o l o

g i ca l impa c t . 
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Dietary adj u s tment s corr�onl y  us ed to r e l ieve naus e a  

include feeding smal l amount s o f  " dry foods every two hour s " 

or an a l t er nat e " dry and l iqu id " feeding patt er n . ( 4 )  I f  

4 8  

thes e d i etary adj us tment s  a r e  not e f fe ctive i n  r e l ieving the 

naus ea , the pat ient may dis cover by trial and error thos e 

foods which are tol erated a nd those whi ch are not . S impl e  

measur e s  such a s  th e s e  a long with cont i nued r e a s s urance by the 

phys i c i an wi l l  usua l l y  control the naus ea o f  early pr egnancy . 

As a word o f  caut ion , it is  not u nco�mon for women 

exper ienc ing the naus ea o f  ear l y  pr egnancy to los e we ight . 

We ight r ecorded dur ing thi s  per iod o f  fluctuat ion i s  apt t o  

b e  mis l eading a nd may r e s u l t  in the des ign o f  a we ight control 

program \'lh ich s e r ious ly under e s t imat es the total d e s irab l e  gain 

in we ight dur ing . pregnancy . Ther e fo r e , when des ig ning a we ight 

co ntrol program , the pati ent • s  prepr egnant and/or des irab l e  

we ight shou l d  be u s ed , r ather than we ight recorded dur i ng the 

per iod o f  nau s e a . 

Pernicious vomit i ng on the other hand may produce 

starvat ion and may requ i r e  hospita l izat ion . D i s turbance s  o f  

body fluids and e l e ctrolytes  may resul t a n d  l a r g e  los s es i n  

weight tak e  p l a ce . Corr ect i on o f  dehydrat ion a nd e l ectrolyte 

imba l ance by int r avenous feedings , s edat ion , a nd emot ion a l  

re i n forcement h e l p  t o  r e l ieve s ymptoms a n d  res tor e norma l 
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eating habits . It  is c us to mary to add vi t amin B c omp l ex and 

vitamin C to t he i nt rav eno us so lut io ns. Bec aus e the s yndro me 

is usua ll y limited , th e ov er -a ll e f fect on nu t r ition i n  pre gnancy 

may be mi nima l . 
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QUES TI ONNAIRE AND PROCEDURE FOR A DI ETARY I NTERVI EW 

WI TH A PRENATAL PATI ENT 

1 .  How are you fee l i ng tod ay? 

5 6  

2 .  S inc e you knew you were pr e gnant have you mad e  any c hanges 
in your e at i ng habit s ? 

3 .  What c hang es have you made? 

3a ) Do you skip mea l s ?  
What meal?  
Why? 
How o ft en? 

4 .  Why did you make the chang e s ? ( Prob e for reas o n )  

5. Do you th i nk that wome n shou l d eat d i f fe r e nt ly whe n  they 
are pr eg na nt? 

6 .  

7 • .  

Why? 

How? 

What kinds o f  food do you l ike mo s t ?  

6 a ) Do you l ik e  foods S'll Ch as : 

candy pop 
co l as ton i c 
hot dogs koo l a i d  
po t a t o  ch ips past r i e s 
c arbonat ed b ever age s  p i e  
co f f e e  and t e a  with dough nu ts 

s ug ar a nd cr eam 

What kinds o f  food do you l ike l e as t? 

7a ) Do you l ik e  s a l ty foo ds , s u ch a s  bacon , cor n e d  b ee f ,  ham? 

8 .  vlh a t  k inds o f  food do yo u t h i nk peopl e g ener a l l y shou l d  e a t ?  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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9 . l� OW 
9a ) 

t e l l me s ometh ing about h ow you eat in your home . 
When do you c a t  f i r s t ?  ( Ge t  a n a c count o f  th e me a l  
a n d  s n a ck i ng p at t e r ns a n d  a s ummary o f  i n t ake . )  

9b) ��a t  kinds o f  s ea s o ni ng s do you u s e i n  cooking? a t  
t h e  tab l e? Examp l e : s a l t , t aba s co , ch i l e  s auc e ,  

· and cat sup . 

9c } Do you dr i nk mi lk? I f  s o ,  h ow mu ch? What k i nd o f  
mi lk do you p r e fe r ?  Who l e , skim , cho c o l at e , e t c . 
Do you eat cus t ar ds , pudding s , i ce c r e a m , cr e amed 
s oups , a nd cr e amed foo d s ? Do you e at ch e e s e? I f  
s o , wha t  kind? How much? 

5 7  

9d) Who p r epar e s  the mea l s  in you r  fami l y  a nd how a r e  they 
pr epa r e d? Examp l e :  fry ,  br o i l , b ak e , e t c . 

1 0. Do you t ak e  a ny me d i c in e  o r  p i l l s ?  ( I f ye s , who t o l d  you 
to t ake i L  ( OL Lhem) and what ar e thE;:!y·? ) 

1 1. S in c e  you hav e known you wer e go ing to have a b aby , h a v e  
you c r a v e d  a nyth i ng i n  par t i c u l a r? 

What? 

How much? 

12 . Evaluat e the p a t i ent ' s  d i e t  a nd d i s cu s s  th e eva l u a t i o n , th e 
cor r e c t ions wh i ch might b e  mad e , i f  any . 

13. Ask th e pat i ent wh i c.h o f  the cha ng e s  ,.,ou l d  be pos s ib l e  i n  
in h er hous eho l d  a nd wh i ch s h e  wou l d  l ike t o  mak e f i r s t . 
Then h e lp her t o  p l a n  for mak i ng t h e  chang e , i . e . , inc l u d i ng 
mor e  mi l k , e t c . S e t  a g o a l wh i ch sh e  a c c ep t s  a nd a t ime 
with i n  wh i ch s h e  wou l d  propo s e to make it . 
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5 8  

MATER IAL O N  HEI GHT AND WEIGHT 

Body we ight is made up o f  a numb e r  o f  compo nent s .  Tho s e  

wh ich cau s e  g r e a t e s t  var i a t i.on i n  we ight a t  a g iv e n  a g e , s ex ,  

and he ight i n  mo s t  no rma l i nd iv idu a l s  a r e  fat , mu s c l e , and 

bone . Be caus e a numb e r  o f  compone n t s  c o n t r ibut e to tota l we ight , 

an i nd i v i d ua l  may b e  ov e rwe ight r e l a t iv e  t o  s ome arbit r a r i ly 

chos e n  s ta n d a r d  on th e b a s i s  o f  e ith e r  h i s  bony s tr u ctur e or 

mus cu l atur e a nd yet not b e  obe s e  or ex c e s s i v e l y  fat . I t  i s  

a l s o  t r u e  that a n  indiv i du a l may b e  o f  a v e r a g e  we ight and y e t  

exc e s s i v e l y  f a t  i f  h e  h a s  r e l at iv e l y  s ma l l  mu s cu l ature o r  bony 

s t r u ct ur e . 

l' .. nyonc \'lho h u. s  hu.d o c c a s ion t o  examine many ind i v id
ua l s  o f  th e s ame s ex and

.
o f  appr ox ima t e ly the s ame a g e  

i s  impr e s s e d with th e n e e d  t o  con s ider_ e a ch p e r s on ' s  
body s t ru ctur e on AN I ND IVIDUAL BA S I S . Th e  r at i o  o f  bony 
s tructur e ,  mu s cul a tu r e  and fat a nd the d i s t r ibu t .:i. o n  o f  
th e fat a r e  o f  fa r MORE IMPORTANC E  i n  a r r iv i ng a t  a n  
a s s e s sment o f  we igh t  s t a t u s  TR�N THE BLi hm A P P L I CAT I ON 

o f  e v e n  th e B E S T  HEIGHT-1-·miGHT TABLE . Th er e i s  no s ub
s t i t u t e  for g o o d  c l i n i c a l  j u dgment in t h e  d e t e r mina t i o n  
o f  th e d e s i r ab l e  we i gh t  f o r  a n  i nd i v i du a l  b a s e d  o n  h i s  
a c tu a l  we ight , h i s  app e a r a n c e , and s ome idea o f  h i s  
s ub cutaneous fa t pads . ( 2 6 )  

A t ab l e i s  p r e s ented wh i ch compar e s  v a r ious t ab l e s  o f  

de s i r ab l e  we i ght s for women a t  ag e 2 5 . Th e t ab l e s  u s e d  for 

th e
-

compar i s o n  a r e :  

1 .  Het r opo l i t a n L i fe I ns u r 2. n c c  C omp a ny Tab l e  o f  
D e s i r abl e We i g h t s  for Wome n . 
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5 9  

2. D e s irab l e  We ight s for Women fr om the 1 9 6 4  ed i t ion 

o f  Recommended D i et a ry A l lowa nces (adapt ed fr om 
He ight. s  a nd l'Ve ights of Adu l t s  in U . S . , Horr.e 
Economic s  Res earch Repor t No . 1 0 ,  ARS , USDA ) . 

3. Ave r ag e Weights for Women .Age s 2 0- 2 4  from the 
Bu i l d  a nd B l ood Pr es su re Study , 1 9 5 9 . 

4. Smooth ed Aver a g e  and 2 5 th and 7 5 th P er ce nt i l e  

from We ight b y  He ight and A g e  o f  Adu l t s . 

5 .  The B a l dw i n-Wo o d  Tab l e o f  He ight for We ight 
at Ag e 1 8 . 

C l inical j udgment i s  o f  fir s t  importance in a s s e s s ing 

we ight s t at u s . The u s e o f  we ight s tandards and t ab l e s , without 

int e l l igent c l in ica l j udgment , i s  o ften only an a cademic exer c i s e .  
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,.--- - - -'ftn.� 
Fe e t  Inc he s 

Jtfo�ro�"ln
Life-Des irab1e wts . 

F & rm 

Desirable wts . 
B & BP Study 

1959 
. Average 1�eights 

20-24 

u . s .  1960-62 
Smoothed quartile 
�ieights - 18-24 

Dnld· .. ,in-;·;c-oc 
A�c rs 

p r  25 Average P 1  75 

4 8 89 - 116 - -
- - �--�- - -- - --- - - - --�------- -

!� 9 91 - 112 - - ---�--- -----"96-1�":".t�.;::..1 _________ _ 

4_ 10 93 - 122 99 98-116-133 

4 11 .9..9_-:-_1li_ --- ---------- l01-118-\26 _ --- -----

5.. 0 99 _ - 128 _ 
. 100 - 118 �---1..Qi_ 1.Q).-12.Q-J.J.S 199 __ 

2 . 1  - _ 102-=..].]1 105-1.?]-JdtO __ 1)J.r.___ 
.::;.._ ____ ..;:.1�05 - 125 106 - 12_4 112 1..9_8-l2.5.=.V�2__ �� _ _ _ . )_2 

_____ 1.Q�L.::. 1:39 , __ _JJ.0.::127-1N� _ ___ J)._S _ _ _ _ _ _ _ � 5___). 

,2 _ _  I. 
____:r. 111 - 11� 112 - 1)2 118 _tl2-13.2.::J.b1 �3): --- .. 

5___2 ____ ---:;115-=.. .lli ________ _ 114.�1.3.?-J,l�9 J.??�----

5 __ 6 119 - 151 119 - 1�9._ 126 --�l�6-1.2l�-1.5L _ _ _ _  _].�_? _____ _ 

5 7 --�-----------J,2)-=-�5-�---- ------------ -------------------------��9���-�3 ----�) __ __ 

5. 8 l/.7 - 160 126 - :1,!!..6_ 1.:1.3 121:-J.J.�-:1-JL _ _ _ _  ).;§. _ _ _  _ 

-----=1:3.,�1:;....----:;;1,_,_65. - - -�------ ..J,4.9 ___ _ .5__2 
I 

5 1 n  --- - 1)_5 - 110 13)_:-__15.5. ]. !:.+ - --- - ---�-}J:�--- \ 
5 11 

6 0 11�0 - 164 151 

____ _____ _JA'3. __ 

FaThnc r ,  F .  
5 ' h . 4 " 
126 . 2  pounds . 

0'\ � 
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Height 

Feet Inche s 

4 8 

4 9 

4 10 

4 11 

5 0 

5 1 

5 2 

5 3 

5 4 

5 ·  5 

5 6 

5 7 

5 8 

5 9 

5 10 

DZS L�DLS �·TEIGET Fo::t 1-/0�·iliN 

AGED 25 AND ov-..-;R 

l:Je il!ht 

Sr,la11 1·�edium 
Frame Fra."":'le 

89 - 9 5  9.3 - 104 

91 - 98 9 5  - 107 

93 - 101 98 - 110 

96 - 104 101 - 113 

99 - 107 104 - 116 

102 - 110 107 - 119 

105 - 113 110 - 123 

108 - 116 113 - 127 

111 - 120 117 - 13 2 

115 - 124 1 2J - JJ 6 

119 - 127 125 - 140 

12.3 - 132 129 - 144 

127 - 13 7 13.3· - 148 

131 - 141 13 7 - 152 

1.35 - 1h5 141 - 156 

Large 
Frame 

101 - 116 

103 - 119 . 

106 - 122 

109 - 125 

112 - 128 

115 - 131 

118 - 13 5 

122 - 139 

126 - 143 

1 '1 ()  - 1 /. ? _, . - · · · 

134 - 151 

13 8 - 155 

142 - . 160 � 
146 - 165 

150 - 170 

Adjusted to baro-foot height by su':::>traction of 2 ir.c he s 
for he els and. to nude '\ J0 it;ht by deduction of .3 pound s for 
c1othin�; fl�o:-.1 ta':::>le s of 1-:ctropolitan I,ii'a Insuranc e Co;;t
par.y . Derived prmzrily frc"'n. dc.ta. of the Build and Blood 
Pres sure Study, 19 59 , Soc iety of A ctuarie s .  · 

6 1  
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S�{OOTHED AVEaAGE �·EIGHT FOR �·m:-3N BY AGE AND t�IGi-iT : U . S . 1960-62 

He:!.>-:� 

. � Inches 

4 9 

4 10 

·4 11 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

5 6 

5 7 

5 8 

A �e 

J)3 - 2/.,. 22 - 2'+ 
114 110 . 

116 114 

118 11£3 

120 . 122 

123 126 

125 13 0 

127 13 1� 

129 13 8 

132 142 

134 146 

136 150 

138 154 

22. - .M 
129 

132 

134 
13 6 

13 8 

141 

143 

145 
147 

150 

152 

154 

AC.justed fror,l �'!�tiona1 Ccnte:::- Ecalth Statistic � :  
. !'Ieight by Heig:'lt c:.r:.d A[!.c of Adults , United States 
1960-62 Vital :-�� .:�::.;:.:-: 5�2.-;:,istic � .  P .  H . S . Publication 
No . 1000-5erias 11-��o . 14,  D&ta from 1\ational Health 
Survey . Adjusted by deduc tinz 2 po;.mds for clothing . 
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1-SDIA!\ �·.'EIG!-IT FO� \·JC:·3:'J BY AG3 AKD r!2IGET : U . S . , 1960-62 

Hei o:�'t 

Feet Inci1s s 18 

4 9 
4 10 

4 11 

5 0 

5 1 

5 2 

. 5 3 

5 4 

5 5 

5 6 

5 7 
5 8 

P .. r�e 

- 2!.:. li.� 
114 110 
105 108 

110 116 
115 121 

119 118 

123 125 

121 126 

124 ,131 

130 132 

13 5 134 
132 145 

127 145 

)5 - 44 
123 

116 

' 126 

13 0 

128 

133 

136 

138 

13 5  
ll;.O 

148 

146 

Adjusted f::-om :�atio:1al Ce:1te1" for Hea1t!1. Statistic s :  
Weight by He ight and Age of Adults , United Stat e s  
1960-62 Vital Health Statis·(.ic s .  P .  H . S  • .  Publication 
No . lCOO-Series 11-No . 14 .  Data fro:n i�atior.al Health 
Surv�y . Adj usted by deducting 2 pounds for clothir� . 
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AVEP..AGE i·lEIGHT FOR �·10!-:!E!,l BY AGE A!W lBIGHT : U . S . , 1960-62 

Height 

Feet Inche s 

4 9 

4 10 

4 11 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

5 6 

5 7 

5 8 

A r., e  

18 - 24 25 - 34 25 - 44 
115 126 120 

ll9 ll9 ll5 

ll9 116 13 6 

120 122 136 

122 125 13 5 

126 131 141 

124 133 1h4 
124 ' 138 145 

133 140 13 8 

140 13 7 146 

13 8  152 152 

129 148 158 

Adjusted fro:n National Center fo:" Health St.:1.tistics :  
�·Ieight by Height and A?,e of Adults , United Stat e s  
1960-62 Vital Health Statistic s  P . H . S .  Public ation 
No . 1000-S eries ll No . 14 .  Data fro:::t 1\ational Health 
Survey, A�sted by deducting 2 pounds for clothing . 
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AVERAGE \·!EIGHT FOR HEIGHT OF GIRLS FRO:·I 9 - 18 YEARS 

Hei;zht 

Feet Ir..ches 

4 8 

4 9 

4 10 

4 11 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

5 6 

5 7 

5 8 

5 9 

5 10 

5 11 

6 0 

Bal<h·Tin-f! ood, 

l'lei�� 
Years 

.2 10 11 12 1.1 ll 1i 16 u 
74 76 76 77 79 81 

78 80 80 80 82 86 90 

82 84 84 86 91 ' 94 99 
85 88 88 90 94 98 101 10.'2 

89 93 93 9 5 99 103 106 107 

97 98 99 103 106 110 111 

102 103 104 107 111 113 115 

108 ·. 108 110 114 115 117 

112 113 115 117 118 120 

116 118 119 120 121 123 

122 122 123 126 127 

126 128 129 131 131 

129 131 '133 13h 136 

133 13 5  136 138 

134 13 6 13 8 11.;.0 

13 6 138 140 142 

adjusted to nude 1:ei.:;ht by deducti.""lg 2 pou..""lds ·  for c1othir.g . 

_l_A 

109 

114 

D.6 

118 

121 

12L:-

128 

132 

136 

140 

142 

1.43 
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6 7  

�·EIGHT FO� EEIG!-1T OF GI:US AT 50t� ?2::c:::;;,;TIT2 9-18 YELlS 

Heizh-;;. �:,re i .·�:-:t 
�-y-;2_!.� 

Feet Inch0 s .2. 10 11 12 ll ll 12 l6 11 
., ,.., 
..!.C'• 

4 4 . 2 63 . 6  

4 6 . 2  71 . 0  

4 9 . 0 82 . 0  

4 11 . 5 94 . 4 

5 2 . 2  105 . 5  

5 3 . 1  113 . 0  

5 3 . 8 120. 0 

5 4 . 1 123 . 0  
' 

5 4 . 2 125 . 8  

t:; 4 . 4  126 . �  ., 

Ad.:.pted fro:n Fill<::ler · , F . ,  Pediatric s 29 : 467-474, 1962 · in Ob0 sity ar.d Hcal-�h P . E . S .  

Publication No . 1485 , 1966 . 
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