
ABSTRACT 

MUNDT, Mary P. The e f f e c t s  of vegan and t r a d i t i o n &  
d i e t s  on f i v e  anthropometric measurements i n  chi ld= 
b i r t h  through f i v e  y e a r s  of a  e. M.S. i n  Health 
Education,  1 9 7 7  72p 7 d r ' y  Dilrnore) . 

Height  ( o r  recumbent l e n g t h ) ,  weight,  head circumference,  t r i c e p s  
s k i n f o l d  th ickness ,  and subscapular  s k i n f o l d  th ickness  
measurements were recorded on a  t o t a l  of 52 S s  fol lowing 2 
d i f f e r e n t  d i e t s :  vegan and t r a d i t i o n a l ,  Of the  26 c h i l d r e n  
i n  each d i e t  group, 14 were male and 1 2  were female.  

An a n a l y s i s  of covar iance ,  wi th  age as the  c o v a r i a t e ,  was 
c a l c u l a t e d  on t h e  anthropometric read ings .  No s i g n i f i c a n t  
d i f f e r e n c e  was found between t h e  5 measurements o f  vegan and 
t r a d i t i o n a l  S s .  

A Pearson Product-Moment C o r r e l a t i o n  was c a r r i e d  o u t  on 6 
i n t r a -  roup c o r r e l a t i o n s  among the  measurementsr we igh t / t r i ceps ,  
weigh t$subscapular , weigh t/he i g h t  , t r i ceps / subscapu la r  , 
h e i g h t / t r i c e p s ,  and height /subscapular  . The c o r r e l a t i o n s  
be tween weight/he i g h t  and t r i c  eps/subscapular were s i g n i f i c a n t  
a t  p& .Os i n  a l l  4 d i e t - s e x  groups,  male vegan, female vegan, 
male t r a d i t i o n a l ,  and female t r a d i t i o n a l .  

A F i s h e r ' s  Zf Transformation was c a l c u l a t e d  on the  above 6 
c o r r e l a t i o n s  on an  in te r -g roup  b a s i s .  No s i g n i f i c a n t  d i f f e r e n c e  
was found a t  p  &. 05 

A 24-hour D i e t  Reca l l  and a  D i e t  His to ry  Ques t ionna i re  were 
adminis tered t o  t h e  mothers of the  Ss. Group mean s c o r e s  were 
c a l c u l a t e d  f o r  a11 5 body measurements. I n  a d d i t i o n ,  
anthropometric f i n d i n g s  were d e s c r i p t i v e l y  examined i n  r e l a t i o n  
t o  1976 National Center  f o r  Heal th  S t a t i s t i c s  Growth Norms, 

I t  was concluded from t h i s  s tudy  t h a t  t h e  vegan and t r a d i t i o n a l  
c h i l d r e n  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  i n  5 anthropometric 
measurements. Among o t h e r  v a r i a b l e s ,  d i e t  was shown t o  have 
no s i g n i f i c a n t  impact on these  body measurements when comparing 
vegan and t r a d i t i o n a l  S s .  
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CHAPTER I 

INTRODUCTION 

Background and Need f o r  the S t u d j ~  

Cul tura l  f a m i l i a r i t y ,  a v a i l a b i l i t y  of foods, and economic 

concerns a r e  key f a c t o r s  i n  d i e t  design. Food choices  from 

the  p lan t  and animal worlds a r e  made by people within groups, 

and i n  turn  wi th in  cu l tu re s ,  and these  choices  a r e  handed 

down from one generation t o  the  next .  Cul tura l  and r e l i g i o u s  

a t t i t u d e s  a r e  r e f l ec t ed  i n  any design. Often, it requ i r e s  a 

change i n  values and b e l i e f s  o r  the  passage of time t o  

markedly change the  d i e t  of a cu l tu re .  

D i s t inc t ions  of a r e l i g i o u s  and economic na ture  have 

ex is ted  f o r  cen tu r i e s  between the c u l t u r e s  of the  e a s t  and 

the west. I n  the  west, including the  United S t a t e s ,  foods 

a r e  chosen from both the  p l an t  and animal worlds, Meat and 

r e l a t e d  animal products are r ead i ly  ava i l ab l e  and o f t en  serve 

as the  p r inc ipa l  component of the main meal from day t o  day, 

In  the  f a r  e a s t  a near-vegetarian d i e t  is followed. 

Differences as fundamental as these  a r e  bound t o  s ign i f i can t ly  

a f f e c t  t he  peoples sf these  cu l tu re s ,  

According t o  a publ ica t ion  of the  American Die t e t i c  

Association, The Vegetarian Diet:  Food For U s  A 1 1  (19741, 

there  is  a growing i n t e r e s t  i n  the  various Foms of 

vegetarianism i n  t h i s  country today. Americans of a l l  ages,  

1 



espec ia l ly  young adu l t s ,  a r e  reshaping t h e i r  d i e t s .  S p i r i t u a l ,  

physical ,  and environmental i s sues  a l l  seem t o  play a par t  

i n  t he  decis ion t o  abs t a in  from meat. I t  is  a c u l t u r a l  

challenge t o  some degree a s  well .  These ind iv idua ls  a r e  

choosing t o  a l t e r  f ami l i a r  food pa t t e rns  i n  favor  of a new 

d i e t  design. 

Cer ta in  r e l i g i o u s  groups have pract iced vegetarianism i n  

t h i s  country f o r  a number of reasons. The Trappist  order  

abs t a in  from meat, considering it t o  be a luxury and a t  

variance with t h e i r  philosophy of the  simple l i f e .  A s  

Proctor (1973) r epo r t s ,  the  Seventh Day Adventists encourage 

a meatless d i e t  f o r  hea l th  reasons, a s  wel l  a s  t h e i r  be l i e f  

t h a t  the  Bible  advocates the use of f r u i t s *  vegetables,  and 

nuts .  A s p i r i t u a l  commune, the Farm, which took shape i n  the 

l a t e  1960's and or ig ina ted  i n  Tennessee* follows a s t r i c t  

vegetar ian o r  vegan d i e t .  A magazine published by the Farm 

e n t i t l e d  Hey Beatnik s t a t e s  t h a t  a l l  of t be  approximately 

1500 members of the  commune be l ieve  t h a t  it is wasteful and 

des t ruc t ive  t o  k i l l  animals i n  order  t o  feed people. They 

be l ieve  p l an t  foods could replace meat i n  the  d i e t .  

The f a c t  t h a t  a n t i b i o t i c s ,  hormones, pes t i c ides ,  and 

n i t r i t e s  a r e  used i n  meat is feared by many who abs t a in  from 

it. The g r e a t e r  the  amount of add i t i ves  and preserva t ives ,  

t he  l e a s  appealing the  food becomes t o  many vegstar ians.  In 

keeping with t h i s  a t t i t u d e ,  the  c y c l i c a l  process of producing 

feed t o  f a t t e n  animals i n  order  t o  provide food f o r  man 



could be viewed a s  wasteful i n  terms of land and resources.  

Krause and Hunscher (1972) r epo r t  t h a t  a vegetar ian d i e t  

is  n u t r i t i o n a l l y  adequate provided c e r t a i n  precaut ions and 

planning s k i l l s  a r e  followed. Host vitamins and minerals  can 

be derived from a vegetar ian d i e t  t h a t  is designed t o  include 

many d i f f e r e n t  kinds of f r u i t s ,  vegetables,  legumes and nuts .  

Problems can a r i s e  when the  d i e t  r e l i e s  too heavily on a 

s e l e c t  number of foods. Combining foods is a l s o  a key t o  

n u t r i t i o n a l  adequacy. Krause and Hunscher (1972) f u r t h e r  

suggest t h a t  when ce rea l  and legume pro te ins  a r e  ea ten  

together ,  the  mixture of pro te ins  and the combined amino ac ids  

a r e  of b e t t e r  qua l i t y  than t h a t  provided by e i t h e r  a lone.  I f  

t h i s  mixing is  done judiciously, combinations of complete and 

incomplete pro te ins  give mixtures of about t he  same 

n u t r i t i o n a l  value a s  animal pro te in  according t o  the American 

D i e t e t i c  Association. Vitamins whose primary source a r e  

animal foods requi re  special plmning .  Hare (1971) r e p o r t s  

t h a t  vitamin B 1 2  is found only i n  animal foods. Krause and 

Hunscher (1972) caut ion s t r i c t  vegetar ians o r  vegans t o  

supplement t h e i r  d i e t s  with a synthe t ic  form of t h i s  vitamin. 

An i n t e r e s t  i n  the  physical e f f e c t s  of a meatless d i e t  

has a r i s e n  from the  increased popular i ty  of vegetarianism. 

N u t r i t i o n i s t s  a r e  wondering how the  body adapts  t o  a d i e t  

t h a t  draws i t s  pro te in ,  i ron ,  and fat  from food sources o ther  

than meat. Variables such a s  height ,  weight, and muscle 

s t r eng th  i n  addi t ion  t o  serum l e v e l s  of pro te ins ,  f a t s ,  



carbohydrates,  and c e r t a i n  vitamins, espec ia l ly  B12, have 

been t e s t ed  i n  groups p rac t i c ing  a vegetar ian d i e t  and 

compared t o  those who e a t  meat. The i n t e r e s t  i n  serum l e v e l s  

of f a t  is a s ing le  var iab le  t h a t  has a t t r a c t e d  much research 

due i n  p a r t  t o  its possible  co r r e l a t ion  t o  hea r t  disease.  

Serum l e v e l s  of choles te ro l  have been shown t o  be a f fec ted  by 

a vegetar ian d i e t ,  According t o  s tud ie s  by Hodges, Krehl., 

Stone and Lopez (1967) and West and Hayes (1968) a s  the  

ind iv idua l ' s  d i e t  approaches the pure vegan design, i n  which 

no meat o r  animal by-product is ea ten ,  the lower becomes the 

l e v e l  of choles te ro l .  

Quest ions about growth r a t e  have a l s o  been r a i sed  i n  

r e l a t i o n  t o  a vegetar ian d i e t .  Do vegans grow as t a l l  and 

weigh a s  much as t h e i r  meat-eating counterparts  of matching 

age and sex? The r e s u l t s  of these and o ther  anthropometric 

measures such a s  head circumference, arm circumference, 

skin-fold thickness  and t o t a l  body f a t  have been used t o  

a s s e s s  n u t r i t i o n a l  s t a t u s  of a given population ( J e l l i f f e ,  

1966; Chr is tak is ,  1972t and Keet, 1970).  Thorough n u t r i t i o n a l  

assessment includes anthropometric, biochemical, and d i e t a ry  

information about a population. 

To da te ,  the  g rea t  bulk of the research (Hardinge and 

S t a r e s  19548 Mirone, 1954; West and Hayes, 1968),  has drawn 

its sub jec t s  from adu l t  populations,  A concern has been 

voiced, however, about t he  adequacy of a vegetar ian d i e t  f o r  

ch i ld ren  of a l l  ages. An emphasis is  placed on i n f a n t s  and 



chi ldren  through s i x  years  of age. Watson and Lowrey (1952) 

suggest t h a t  neurological  development and head s i z e  increases  

f a i r l y  rap id ly  during the  first year of l i f e .  During a 

United Nations "Seminar on Education, Nut r i t ion ,  Agricul ture ,  

and Man" held i n  Lima, Peru i n  1972, r e p o r t s  were given 

about t he  n u t r i t i o n a l  s t a t u s  of ch i ldren .  I n  a subsequent 

repor t  the  following opinion was s t a t e d ,  "The e f f e c t s  of 

malnut r i t ion  on an individual ,  while he is i n  h i s  mother's 

womb and through the  age of s ix . .  .are  l i k e l y  t o  be much more 

harmful than malnutr i t ion a t  a succeeding age, p a r t i c u l a r i l y  

i n  connection with the  a b i l i t y  t o  l ea rn ,  remember, perceive 

and act i n  a coordinated manner" ( "Sc ien t i f i c  Study of 

Malnutrit ion as a Limiting Fac tor  i n  t he  Development of 

Education", p.4)  . 
Statement of the Problem 

The problem was the  c ross -sec t iona l  comparison of 

anthro3ometric i nd ica to r s  i n  ch i ldren  ages b i r t h  through f i v e  

-tho follow a vegan d i e t  a s  compared t o  ch i ldren  consuming 
! 
I foods of animal o r ig in .  
i 

Hy~otheSeS 

G ~ O U D  I: Hypotheses Related t o  Difference i n  

Anthropometric Measurements Betwoen Die t  Groups 

1. When using age a s  a covar ia te  t he re  is  no s t a t i s t i c a l l y  

s i g n i f i c a n t  difference between weight values i n  boys 

(ages b i r t h  through f i v e  Following a vegan d i e t )  and boys 



(ages birth through five following a traditional diet). 

2 .  When using age as a covariate there is no statistically 

significant difference between values for girls. 

When using age as a covariate there is no statistically 

significant difference between height values for boys, 

When using height as a covariate there is no statistically 

significant difference between height values for girls, 

When using age as a covariate there is no statistically 

significant difference between head circumference values 

for boys . 
When using age as a covariate there is no statistically 

significant difference between head circumference values 

for girls. 

When using age as a covariate there is no statistically 

significant difference between triceps skinfold values 

for boys. 

When using age as a covariate there is no statistically 

significant difference between triceps skinfold vd.uos 

for girls. 

When using age as a covariate there is no statistically 

significant difference between subscapular skinfofd 

values for boys. 

10. When using age as a covariate there is no statistfcally 

significant difference be tween subscapular skinfcf d values 

for girls. 

Group 111 Hypotheses Related to Intra-Group Correlations 



/ Among Anthropome tric Measurements. 

11. There is no statistically significant positive correlation 

between weight and triceps skinfold in boys (ages birth 

I through five) following a vegan diet;. 

1 12. There is no statistically significant positive correlation 

I between weight and triceps skinfold in girls (ages birth 

through five) following a vegan diet. 

1 13. There is no statistically significant positive correlation 

between weight and triceps in boys (ages birth through 

five) following a traditional diet. 

There is no statistically significant positive correlation 

between weight and triceps in girls (birth through five) 

following a traditional diet. 

There is no statistically significant positive correlation 

between weight and subscapular skinfold in vegan boys. 

There is no statistically significant positive correlation 

between weight and subscapular in vegan girls. 

There is no statistically significant positive correlation 

between weight and subscapular in traditional boys. 

There is no statistically significant positive correlation 

between weight and subscapular in traditional girls. 

There is no statistically significant positive correlation 

between weight and height in vegan boys. 

There is no statistically significant positive correlation 

between weight and height in vegan girls. 

There is no statistically significant positive correlation 



between weight and height in traditional boya. 

22. There is no statistically significant positive correlation 

I between weight and height in traditional girls. 

1 23. There is no statistically significant positive correlation 

between triceps and subscapular in vegan boys. 

There is no statistically significant positive correlation 

between triceps and subacapular in vegan girls. 

There is no statistically significant positive correlation 

between triceps and subscapular in traditional boys, 

There is no statistically significant positive correlation 

between triceps and subscapular in traditional girls. 

There is no statistically significant positive correlation 

between height and triceps in vegan boys, 

There is no statistically significant positive correlation 

between height and triceps in vegan girls. 

There is no statistically significant positive correlation 

between height and triceps in traditional boys, 

There is no statistically significant positive correlation 

between height and triceps in traditional girls. 

There is no statistically significant positive correlation 

between height and subscapular in vegan boys. 

32. There is no statistically significant positive correlation 

between height and subscapular in vegan girls. 

33.  There is no statistically significant positive correlation 

between height and subscapular in traditional boys. 

34. There is no statistically significant positive correlation 



between h e i g h t  and subscapular  i n  t r a d i t i o n a l  g i r l s .  

Group 111: Hypotheses Rela ted t o  Inter-Group C o r r e l a t i o n s  

of Anthropometric Measurements. 

35, There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

the  c o r r e l a t i o n  c o e f f i c i e n t  of weight and t r i c e p s  s k i n f o l d  

i n  boys (ages  b i r t h  through f i v e  fol lowing a  vegan d i e t )  

compared t o  t h e  same c o e f f i c i e n t  i n  boys ( a g e s  b i r t h  

through f i v e  fo l lowing  a  t r a d i t i o n a l  d i e t ) .  

There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

the  c o r r e l a t i o n  c o e f f i c i e n t  o f  weight and t r i c e p s  s k i n f o l d  

i n  g i r l s  from both  groups.  

There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of weight and subscapular  i n  

boys from both groups .  

There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of weight and subscapular  i n  

g i r l s  from both groups.  

There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of weight and h e i g h t  i n  boys 

from both  groups.  

There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of weight and h e i g h t  i n  g i r l s  

from both  groups. 

There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

the  c o r r e l a t i o n  c o e f f i c i e n t  of t r i c e p s  and subscapular  i n  

boys frcm both groups.  



There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of t r i c e p s  and subscapular  i n  

g i r l s  from both  groups.  

. There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of h e i g h t  and t r i c e p s  i n  boys 

I 
I from both  groups,  

' 44. There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of he igh t  and t r i c e p s  i n  g i r l s  

from bo th  groups. 

45. There is no s t a t i s t i c a l l y  s i g n i f i c m t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of he igh t  and subscapular  i n  

boys from both  groups.  

46, There is no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  c o r r e l a t i o n  c o e f f i c i e n t  of he igh t  and subscapular  i n  

g i r l s  from both groups.  

Assumptions 

1. The c h i l d r e n  chosen as vegan and t r a d i t i o n a l  s u b j e c t s  were 

considered equal  i n  terms of t h e  p o s s i b l e  emotional,  

s o c i a l ,  psychological ,  and environmental  f a c t o r s  t h a t  

could a f f e c t  t h e i r  phys io log ica l  make-up and metabolic 

func t ion ing .  

2 .  Normal metabol ic  f u n c t i o n i n g  was assumed on t h e  p a r t  of 

each s u b j e c t .  

3 .  The D i e t  His tory  Ques t ionna i re  was assumed t o  be a v a l i d  

and r e l i a b l e  t o o l  f o r  g a t h e r i n g  r e l a t e d  informat ion from 

t h e  mothers of t h e  s u b j e c t s .  



Delimitat ions 

1. No attempt was made t o  measure the  following: review of 

v i t a l  s t a t i s t i c s ,  c l i n i c a l  appra isa l  (general  v i t a l i t y ,  

skin,  eyes,  h a i r ,  and gums), biochemical t e s t s  (blood 

and u r ine ) ,  and sub jec t ' s  h i s to ry  of disease. 

2. This study was n o t  intended t o  be a  thorough n u t r i t i o n a l  

assessment. I t  was intended t o  provide spec i f i c  

s t a t i s t i c a l  da t a  about one category t h a t  is an ove ra l l  

ind ica t ion  of n u t r i t i o n a l  s t a t u s ,  namely anthropometric 

measurements. 

Limitat ions 

1. A s c a r c i t y  of ch i ldren  following a  vegan d i e t  required 

t h a t  the sub jec t s  be drawn from one communal group t h a t  

exclusively p rac t i ce  a  vegan d i e t .  As a r e s u l t ,  the  food 

choices t h a t  make up the d i e t  of the  vegan sub jec t s  were 

s imi l a r ,  

2. A 24-hour d i e t  r e c a l l  was used t o  compile average pro te in  

and c a l o r i e  intakes.  I t  should be noted t h a t  t h i s  method 

of d i e t  ana lys i s  was somewhat s u p e r f i c i a l  i n  adequately 

represent ing  the n u t r i t i v e  values of the sub jec t s*  

average da i ly  d i e t .  

3 .  A l l  of the  mothers of the vegan sub jec t s  were informed i n  

advance t h a t  they would be asked t o  complete a  24-hour 

d i e t  r e c a l l  f o r  t h e i r  ch i ld ren ,  On t h e  o ther  hand, 

approximately 1/3 of the mothers of the  comparison group 

were informed due t o  the f a c t  t h a t  2/3 of them were asked 



t o  p a r t i c i p a t e  on t h e  day of t h e  measurements. 

/ 4 .  The 24-hour d i e t  r e c a l l  was adminis tered t o  t h e  vegan 

I mothers i n  t h e i r  homes. D i e t  r e c a l l s  f o r  t h e  comparison 

group were adminis tered i n  a c l i n i c  s e t t i n g .  I t  should 

be noted t h a t  t h e  d i f f e r e n c e  i n  environments may have 

a f f e c t e d  t h e  responses .  

5. I n  seven c a s e s ,  t h e r e  was more than one c h i l d  per  vegan 

family  p a r t i c i p a t i n g  i n  t h e  s tudy.  Five o f  t h e s e  

f a m i l i e s  had two c h i l d r e n  p a r t i c i p a t i n g ,  one had t h r e e ,  

and one f o u r .  There were t h r e e  s i m i l a r  c a s e s  i n  t h e  

comparison group each wi th  two c h i l d r e n  who p a r t i c i p a t e d .  

Although an a t tempt  was made t o  c o n t r o l  f o r  t h i s ,  the  

groups were n o t  evenly matched. 

D e f i n i t i o n  of Terms 

m. Food and d r i n k  consumed each day. 

Vegetarian D i e t .  A d i e t  i n  which no meat is e a t e n .  

I Lacto-ovo V e ~ e t a r i a n  Die t .  A d i e t  of p l a n t  foods  that 

) is  supplemented wi th  m i l k  ( l a c t o )  and eggs (ovo) . 
Vegan D i e t .  A d i e t  i n  which only p l a n t  foods are 

e a t e n  exc lus ive  of mimal products  and by-products.  

I T r a d i t i o n a l  D i e t .  A d i e t  i n  which animal products  and 

by-products a r e  e a t e n  as wel l  as p l a n t  foods .  

P r o t e i n .  Any of a group of n i t rogenous  compounds 

syn thes ized  by p l a n t s  and animals t h a t  y i e l d  m i n o  a c i d s  upon 

h y d r o l y s i s  by enzymes and which a r e  requ i red  f o r  a l l  l i f e  

c e s s e s  i n  human metabolism i n c l u d i n g  growth (The Random 



House Dic t ionary  of t h e  Engl ish  Lanmape, 1967, p.1155) . 
Complete P r o t e i n .  A p r o t e i n  c o n t a i n i n g  a l l  of  the  

e s s e n t i a l  amino a c i d s .  

Incomplete P r o t e i n .  A p r o t e i n  l a c k i n g  one o r  more of 

t h e  e s s e n t i a l  amino a c i d s .  

E s s e n t i a l  Amino Acid. An amino a c i d  t h a t  cannot  be 

synthesized by the  body from m a t e r i a l s  r e a d i l y  a v a i l a b l e  a t  

a speed commensurate wi th  the  demands f o r  normal growth. I t  

must, t h e r e f o r e ,  be supp l ied  preformed i n  the  d i e t .  These 

a r e  e i g h t  e s s e n t i a l  amino a c i d s r  i s o l e u c i n e ,  l e u c i n e ,  l y s i n e ,  

methionine,  phenlyalanine ,  th reon ine ,  t ryptophan,  and v a l i n e  

( N u t r i t i o n  and D i e t  Therapy Reference Dic t ionarx ,  1974, p.10) . 
Height o r  Length. (For c h i l d r e n  l e s s  than two y e a r s )  

The d i s t a n c e  of measure between t h e  s o l e s  of the  f e e t  and t h e  

i crown of the  head when pos i t ioned  i n  a  l i n e a r  supine  f a s h i o n  
I 
1 with t h e  a n k l e s  a t  r i g h t  ang les  t o  the  measuring s u r f a c e .  
I 
i (For  c h i l d r e n  two y e a r s  and o l d e r )  
I 
I The d i s t a n c e  of measure between the  s o l e s  o f  the  f e e t  and t h e  

1 crown of t h e  head when s tand ing  e r e c t .  
I 

i t  The measure of heaviness  o r  mass o f  an 

i n d i v i d u a l .  

Head Circumference.  A measure of t h e  outward boundary 

of the  head a t  the  f u l l e s x  p a r t  of t h e  o c c i p u t  around t h e  

1 lower forehead and above the  s u p r a o r b i t a l  r i d g e s .  

Tr iceps  Sk info ld .  The subcutaneous f a t  d e p o s i t  a t  t h e  

p o s t e r i o r  a s p e c t  o f  t h e  upper arm midway between t h e  elbow 



and the acromial process of the scapula. 

Subscapular Skinfold. The s u b c u t ~ ~ e o u s  fat deposit on 

the back immediately below the inferior angle of the scapula, 



CHAPTER I1 

=VIEW OF RELATED LITERATURE 

A l i t e r a t u r e  search and review was undertaken i n  order 

t o  develop a perspect ive on the cu r r en t  and pas t  research 

r e l a t ed  t o  d i e t  and its e f f e c t s  on anthropometric measurements. 

A number of r e l a t e d  t o p i c s  guided the se l ec t ion  of l i t e r a t u r e .  

These were: Growth and Nut r i t iona l  Adequacy from Bi r th  

Throvgh Five Years; The Relat ionship Between Nutr i t iona l  

S t a tus  and Anthropometric Measurements; Choosing Appropriate 

Measurements f o r  Children; Description of t he  Vegan Die t i  

Die t  Recall  a s  a Nut r i t iona l  Assessment Tool; and Studies  

Pertaining t o  Die t  a s  it Ef fec t s  Height, Weight, Head 

Circumference, and Triceps and Subscapular Skinfold 

Thickness. 

Growth and Nut r i t iona l  Adequacy from B i r t h  Throuph Five Years 

A hos t  of var iab les  influence growth. Among these a re :  

sex, i n t r a -u t e r ine  environment, b i r t h  order ,  b i r t h  weight, 

parenta l  s i z e ,  and gene t i c  cons t i t u t ion .  Environmental 

f a c t o r s  such a s  cl imate,  season, and socio-economic l e v e l  

including d i e t  a r e  f a c t o r s  a s  wel l .  J e l l i f f e  (1966) r e p o r t s  

t h a t  n u t r i t i o n  i s  cu r ren t ly  being considered of g rea t e r  

importance i n  determining growth than genet ic  background, 

e spec i a l ly  during the growing period of ea r ly  childhood. 

Pro te ins ,  f a t s ,  and carbohydrates a r e  needed i n  varying 



ounts,  depending on age and s i z e ,  t o  ensure acceptable 

owth. O f  these ,  p ro te in  is the substance most c lose ly  

l inked with the  phenomenon of growth, 

I n  addi t ion ,  c e r t a i n  chemicals a r e  necessary f o r  the 

proaess of metabolism and the  formation and maintenance of 

body t i s s u e s .  Soc ia l  and psychological inf luences play a 

p a r t  as well  i n  every i n f a n t  and c h i l d ' s  growth, In  t h i s  

study, however, the r o l e  of n u t r i t i o n  w i l l  be discussed 

What is n u t r i t i o n ?  Turner (1970 )  explains  it a s  t h a  

combination of processes by which the  l i v i n g  organism rece ives  

and u t i l i z e s  the mater ia l s  (food) necessary f o r  the 

maintenance of its funct ions and f o r  growth and renewal of 

i ts  components (p.3) .  Durihg growing periods,  c e l l s  a r e  

increas ing  i n  s i z e  and i n  number o r  both t o  provide f o r  the 

growth and development of banes, muscles, and various organs 

and body s t r u c t u r e s  . 
W i l l i a m s  (1969) def ines  growth as simply an increase i n  

s i z e  whereas development is the r e l a t e d  process i n  which 

growing t i s s u e s  and organs become more complex (p.369). 

Maturational changes involve both processes.  W i l l i a m s  (:769) 

r e p o r t s  t h a t  by the  age of s i x  months there w i l l  be an 

average Sncrease i n  weight of twice the weight a t  b i r t h .  By 

the  age of one the  weight may have t r i p l e d  the  b i r t h  

e i g h t  (p.370). F i l l i n g  out  and broadening of the body 

urs during infancy. Af te r  the  f i r s t  year ,  the l e g s  begin 



growing f a s t e r  than the trunk. Muscle mass development I 
I 

accounts f o r  about one-half of the t o t a l  weight gain between 1 
I 

the ages of one and three  (p.387). During t h i s  period I I 

s k e l e t a l  growth slows and the  shape of the body undergoes 1 
grea t  change. With the passage of the f i r s t  year and the 

c h i l d ' s  increased mobil i ty ,  the "baby f a t *  slowly disappears  

and the ~ h i l d ,  general ly  speaking, becomes more s lender .  The 

head no longer appears proport ionately l a rge ,  a s  i n  infancy. 

Protein and c a l o r i e s  a r e  needed t o  sus t a in  these  growth 

changes . 
Calories  may be derived from any reasonable combination 

of carbohydrate, f a t ,  and pro te in .  According t o  the National 

Academy of Sciences (1974), carbohydrates and f a t s  are eaten 

i n  nearly equal proportions,  (46% and 42% respec t ive ly)  i n  

the typ ica l  American d i e t  ( p . 3 3 ) .  The pro te in  content  has 

remained f a i r l y  conatant a t  11% t o  12% (p.33) .  Protein is  the  

key element f o r  growth. Protein suppl ies  amino ac ids  e s s e n t i a l  

for the formation and maintenance of muscle, nerve t i s s u e  and 

bone . 
The c h i l d ' s  growth p a t t e r n  determines h i s  o r  her  need 

f o r  p ro te in .  Williams (1969) r epo r t s  t h a t  during the f i r s t  

six months of l i f e  an i n f a n t  r equ i r e s  approximately two grams 

of  p ro t e in  per kilogram of body weight (p.373). This amount 

gradually decreases u n t i l  adulthood when one gram of p ro t e in  

per kilogram of body weight i s  requi red ,  

Calorie  needs a re  r e l a t i v e l y  low from age one t o  t h ree .  

A t  one the toddler  needs approximately 1000 c a l o r i e s  and only 

- --- 



t o  1400 c a l o r i e s  by the time he o r  she i s  t h r e e ,  Pro te i  

uirements a r e ,  however, 

I Table 1 

Recommended Daily Dietary Allowances f o r  
Growth: Age B i r th  Through Six  Years 

(National Research Council-1968) 

/ AGE (years )  WEIGHT ( l b s )  CALORIES PROTEIN ( grams ) 

I 
I r e l a t i v e l y  high f o r  i n f a n t s  and pre-school ch i ldren .  I t  is, 
I 

/ therefore ,  of i n t e r e s t  t o  study the  nature of pro te in  i n  order  
I 

I t o  ensure t h a t  i n f a n t  and childhood requirements a r e  met, 

I *=cording t o  t he  National. Academy of Sciences ( 1974). prote ins  
! 
! can d i f f e r  i n  t h e i r  n u t r i t i v e  value because they d i f f e r  i n  
1 
i t h e i r  amino ac id  composition and d i g e s t i b i l i t y  (p.45) .  

I Nitrogen intake and body l o s s e s  a r e  c lues  t o  the  b io logica l  
I 
I 

/ value of a  pro te in .  A chemical score can a l s o  be ca lcu la ted  

j f o r  t he  amino ac id  composition of a pro te in  using a reference 

: prote in .  Whole egg pro te in  has a  chemical score of 100. The 

amino ac id  showing a  d e f i c i t  is  ca l l ed  a  l i m i t i n g  amino ac id ,  

Limiting amino ac ids  must be combined t o  form complete 

i k:; , - , m 



prote ins  i n  order f o r  the n u t r i t i v e  value t o  be f u l l y  r ea l i zed .  

Animal pro te in ,  such a s  meat, eggs, and cheese, a r e  given 

higher chemical scores  than non-animal pro te ins ,  such as 

legumes, vegetables,  and f r u i t s .  I f  growth is  i n  p a r t  

dependent on the  metabolic funct ioning sf complete pro te ins  

then d i e t  planning becomes a  c r i t i c a l  i s sue  t o  any vegetar ian 

d i e t .  This  is espec ia l ly  t r u e  f o r  the  vegan d i e t  i n  which no 

food of animal o r i g i n  is  consumed, 

The Relat ionship Between Nutr i t iona l  S t a t u s  and Anthro~ometr ic  
Measurements 

Undoubtedly the  most r e l i a b l e  way t o  a s se s s  n u t r i t i o n a l  

s t a t u s  of a group o r  a community i s  through evaluat ion on a  

number of l e v e l s  including: records of v i t a l  s t a t i s t i c s ;  

c l i n i c a l  (general  v i t a l i t y ,  sk in ,  eyes,  h a i r ,  gums, and 

symptoms of malnutr i t ion)  i biochemical (blood and u r ine )  ; 

n u t r i t i o n a l  ana lys i s  ( d i e t  r e c a l l ) :  and anthropometric 

measurements. There a r e  a l s o  me'thods of assess ing  mental, 

soc i a l  and emotional growth. 

I n  growing i n f a n t s  and ch i ldren ,  body measurements a r e  

an e spec i a l ly  s ens i t i ve  t o o l  employed t o  eva lua te  n u t r i t i o n a l  

s t a t u s .  This can be a t t r i b u t e d  t o  the cont inual  and expected 

changes i n  body dimensions t y p i c a l  of oh i ldren  f i v e  years  and 

younger. During t h i s  per iod,  a l t e r a t i o n s  i n  growth pa t t e rns  

a r e  de tec tab le  and o f f e r  a v i s i b l e  c lue  t o  t h e  hea l th  of the 



r e f l e c t s  inadequate in takes  of pro te in  and c a l o r i e s  and 

supports the use of anthropometrio measurements t o  determine 

l e v e l s  o f  malnutr i t ion (p.42) . Chris tak is  (1972) s t a t e s  t h a t  

the  p o s s i b i l i t y  of experiencing n u t r i t i o n a l  deprivat ion 

increases  during periods of rap id  growth espec ia l ly  in i n f a n t s  

two years  and younger (p.42). In  1970, Visweswara Rao and 

Singh concurred i n  s t a t i n g  t h a t  body weight has proved t o  be 

a valuable t o o l  f o r  assess ing  n u t r i t i o n a l  s t a t u s  i n  growing 

ch i ldren  (p.89) .  Owen and Brozek (1966) r e p o r t  t h a t  there  i s  

evidence l i n k i n g  c a l o r i e  reserves ,  a s  measured by body f a t ,  

with l i n e a r  growth, weight gain,  and bone development (p.223). 

Gam (1962) added t h a t  the presence of a c a l o r i e  surp lus  w i l l  

increase  body s i z e  and maturat ional  s t a t u s  during childhood 

growth (p.418) .  

In  a publ icat ion on Recommended Dietary Allowances, the 

National Academy of Sciences (1974), it s t a t e s  t h a t  protein 

allowances f o r  i n f a n t s  a r e  ca lcu la ted  on the amount t h a t  will 

ensure s a t i s f a c t o r y  r a t e s  of growth. Thus, growth r a t e  is 

assumed t o  r e f l e c t  adequate n u t r i t i v e  in takes .  

J e l l i f f e  (1966) def ines  n u t r i t i o n a l  anthropometry a s  the 

measurement of changes i n  body dimensions a t  d i f f e r e n t  ages 

and l e v e l s  of n u t r i t i o n  (p.50). He concurs with Bailey (19661, 

Chr i s t ak i s  ( l 972) ,  Visweswara Rao and Singh (1970), Owen and 

Brozek (1966), and Garn (1962) i n  recognizing n u t r i t i o n  a s  an 

inf luencing f ac to r  on physical  dimensions o f  the human body, 

p a r t i c u l a r i l y  i n  the  growing period of i n f a n t s  and pre-school 



chi ldren  (p .50) .  Working with norms and s tandards is typ ica l  

i n  i n t e rp re t ing  community n u t r i t i o n a l  s t a t u s ,  

Several guidel ines  w i l l  a i d  i n  the i n t e r p r e t a t i o n  of 

norms and standards of growth. Falkner (1966) reminds us  t h a t  

norms descr ibe;  they do not  evaluate .  Anthropometric norms 

and standards describe how many people f a l l  within given 

l i m i t s  i n  terms of c e r t a i n  body measurements. It  is  

important t o  note t h a t  American growth standards a r e  based on 

the  measurements of ch i ldren  who, f o r  the most p a r t ,  consume 

animal pro te in .  

There a r e  no f ixed points  where normality and abnormality 

begin and end, Furthermore, norms do not  evaluate  the  

advantages and disadvantages of f a l l i n g  outs ide the expected 

range, i . e .  weighing l e s s  than the norm. Falkner (1966) 

s t a t e s  t h a t  t he  he ight  of a t en  year old boy m a y  f a l l  i n  an 

overlap "grey" a rea .  The boy may be e i t h e r  a  very, very, 

small healthy boy o r  a very, very t a l l  dwarf (p .11) .  

A range of "normality" could be conceived a s  ranging 

between the f i f t h  and n i n e t y - f i f t h  pe rcen t i l e s .  Individuals  

f a l l i n g  outs ide the range a t  e i t h e r  end would then be 

construed as a source of concern. However, i f  a  c h i l d ,  

desp i te  the  f a c t  t h a t  he o r  she .is i n  a low weight range f o r  

age, grows i n  height  and weight within expected limits he o r  

s h e  may be considered t o  be wi th in  the normal range. I n  1976, 

the  National Center f o r  Health S t a t i s t i c s  published na t iona l  

s tandards f o r  growth, ages b i r t h  t o  18  years .  Measurements 



between the 25th and 75th pe rcen t i l e s  were considered t o  be 

within the  normal range. 

J e l l i f f e  (1966) prefers  t o  r e l a t e  anthropometric f indings 

i n  terms of percentage below "standard". This i s  ca lcu la ted  

by using e x i s t i n g  standards.  The range within these 

standards considered t o  r e f l e c t  normal growth i s  used as a 

reference point .  Each sub jec t ' s  measurements a r e  r e l a t ed  t o  

t h i s  reference i n  terms of 10% ca tegor ies .  A reading of 90% 

o r  higher of the standard is  considered within the normal 

range whi1.e a reading of 60% o r  below the standard i s  

comparable t o  a  measurement below the f i f t h  pe rcen t i l e .  

Bengoa, J e l l i f f e ,  and Perez (1959) defined three ca tegor ies  

o r  degrees of malnutr i t ion.  F i r s t  degree malnutr i t ion was 

indicated by anthsopometric values from 75% t o  90% of the 

average weight. Values f o r  second degree malnut r i t ion  f e l l  

from 60% t o  75% of t h e  average while t h i r d  degree values were 

below 60% of t h e  average. 

C h o o s i n ~  AvpropriaLe Measurements f o r  C h i l d r ~  

According t o  J e l l i f f e  (1966) a thorough anthropometric 

assessment usual ly includes a  measurement of body mass (weight) 

and l i n e a r  dimensions (height  o r  length)  . J e l l i f  f  e  (1966) 

r e p o r t s  t h a t  weight is the key anthropometric measurement lp,64). 

Palkner (19661, Bayer (1959) .  Bailey (1970),  and Williams (1969)  

a l s o  cor:cur that measurements of weight and height  o f f e r  

valuable preliminary information about childhood n u t r i t i o n a l  

s t a t u s .  Chr i s t ak i s  (1972) and J e l l i f r e  (1966) f u r t h e r  suggest 



t h a t  measurements of subcutaneous f a t  be taken t o  evaluate  

pro te in  and c a l o r i e  reserves .  Growth r e t a rda t ion  i n  cases  

of malnutr i t ion a f f e c t s  the  anthropometric parameters of 

weight, he ight ,  subcutaneous fa t ,  and muscle mass. Of these ,  

weight is the most influenced by pro te in  and c a l o r i e  in takes .  

Head circumference is  another  f a i r l y  rout ine  body 

measurement, espec ia l ly  i n  ch i ldren  under two years  of age. 

J e l l i f f e  (1966) r epo r t s  t h a t  bra in  s i z e  may vary with 

n u t r i t i o n a l  s t a t u s  a s  wel l .  Head circumference values taken 

i n  the s e c ~ n d  year of l i f e  may r e f l e c t  e a r l i e r  malnutr i t ion.  

Williams (1969) and Chr i s t ak i s  (1972) concur. Among the 

recommendations f o r  measurements offered a t  the 1968 White 

House Conference on Food, Nut r i t ion  and Health were the  

following: weight, height ,  head circumference, and t r i c e p s  

skinfold thickness .  

Owen and Brozek (1966) and Keet, Hansen, and Truswell (1970 

s t a t e  when c a l o r i e  and pro te in  in takes  are low, skinfold 

thickness  readings have been found t o  be correspondingly low. 

Damon and Goldman (1964) r e p o r t  t h a t  the  t r i c e p s  and 

subscapular s i t e s  a r e  considered t o  p red ic t  body f a t  more 

accurately than o ther  s i t e s .  Se l t ze r  and Mayer (1967) s t a t e  

t h a t  the t r i c e p s  sk info ld ,  i n  p a r t i c u l a r ,  has a high co r re l a t ion  

with body densi ty  values as determined by water weighing. In 

addi t ion ,  the  t r i c e p s  is e a s i l y  access ib le  t o  the  measurer 

and poses minimal inconveniences t o  the subjec t .  



Description of the  Vepan Die t  

The vegan d i e t  followed by the Farm is as much a 

s p i r i t u a l  design a s  a mater ial  choice of foods. Farming, i n  

Wisconuin and Tennessee which produces most of what the 

commune members e a t ,  is an important r e f l e c t i o n  of a 

philosophical s tance of s impl ic i ty  and "voluntary peasantry " . 
The Farm d i e t  is s t r i c t l y  vegetar ian,  o r  vegan, 

excluding a l l  foods of animal o r ig in .  The main elements of 

the vegan d i a t  a r e  legumes, vegetables ,  f r u i t s ,  nu ts ,  and 

seeds, The vegan d i e t ,  a s  dis t inguished from a macrobiotic 

d i e t ,  r e l i e s  heavily on a l t e r n a t i v e  sources of pro te in .  

A l a rge  va r i e ty  of beans a r e  consumed, soybeans i n  

p a r t i c u l a r .  Soy milk, soy cheese, and soy yogurt a r e  made on 

the  Farm. Soy milk i s  a p r inc ip l e  source of pro te in  f o r  the 

young ch i ldren  on the Farm. Other beans frequent ly consumed 

a r e  black beans, broad beans, kidney beans, garbanzo beans, 

navy beans, and p in to  beans. Additional sources of protein 

are:  wheat g e m ,  r i c e ,  peanut b u t t e r ,  sunflower seeds, m i l l e t ,  

sesame seeds and n u t r i t i o n a l  yeas t .  Combining pro te ins  i s  a 

common p rac t i ce  on the Farm, Beans eaten with g ra ins ,  nu ts  

and seeds o r  gra ins  combined with n u t r i t i o n a l  yeas t  a r e  

considered high pro te in  dishes.  

An ar ray  of vegetables,  f r u i t s ,  and nuts  a r e  a l s o  an 

i n t e g r a l  p a r t  of t h e i r  d i e t  design. According t o  the Farm 

publ ica t ion ,  Hey Beatnik spinach, asparagus, b roco l i ,  

caul i f lower,  corn, peas,  potatoes,  okra,  and tomatoes a r e  



r e g u l a r i l y  e a t e n .  Almonds, cashews, pecans,  and walnuts  a r e  

used i n  cooking as w e l l .  F r u i t s ,  i n  season a r e  a v a i l a b l e .  

White f l o u r ,  wheat f l o u r ,  r i c e  and whi te  sugar  a r e  a l l  

commonly used.  I n  summary, t h e  Farm vegan d i e t  is  based 

l a r g e l y  on beans,  e s p e c i a l l y  soy beans  and draws from a  g r e a t  

v a r i e t y  of supplementary p l a n t  foods.  

D i e t  Recal l  as a N u t r i t i o n a l  Assessment Tool 

A v a r i e t y  of d i e t  assessment t o o l s  a r e  a v a i l a b l e  t o  t h e  

r e s e a r c h e r  and t h e  d i e t i t i a n .  The format chosen t o  c o l l e c t  

d a t a  and analyze d i e t s  is dependent on t h e  type o f  assessment 

d e s i r e d  and t h e  p a r t i c u l a r  time and f i n a n c i a l  l i m i t a t i o n s  of 

t h e  s tudy.  

Burke (1947) lists a  number o f  methods o f  s tudy ing  food 

i n t a k e .  Chemical e s t i m a t e s  of t h e  food consumed wid t h e  

corresponding u r i n a r y  and f e c a l  o u t p u t s ,  known a s  ba lance  

s t u d i e s ,  a r e  one method, However, time and c o s t  f a c t o r s  

render  t h i s  i m p r a c t i c a l  i n  many i n s t a n c e s .  Weighing food 

e a t e n  is ano ther  method u s u a l l y  r e q u i r i n g  t h e  s u b j e c t  be i n  

c o n t r o l l e d  c o n d i t i o n s .  I n  a d d i t i o n ,  an  a l i q u o t  sample of t h e  

food e a t e n  can be analyzed f o r  n u t r i t i o n a l  value .  D i e t  

r e c o r d s  and d i e t  r e c a l l s  o r  h i s t o r i e s  a r e  methods o f  s e c u r i n g  

informat ion about  foods ea ten .  An i n d i v i d u a l  can r e c o r d  foods  

he o r  she h a s  e a t e n  over  a per iod  of t ime and s t u d i e s  can be 

ade o f  average d a i l y  i n t a k e s .  

D i e t  r e c a l l s  o r  h i s t o r i e s  r e l y  on t h e  i n d i v i d u a l ' s  

c o l l e c t i o n  o f  foods e a t e n  i n  t h e  p a s t ,  u s u a l l y  t h e  r e c e n t  



pas t .  These can span various lengths  anywhere from 24-hour 

t o  ?-day r e c a l l s  up t o  and including 3-month and 6-month 

h i s t o r i e s  of food in takes .  Burke (1947) and Beal (1967) agree 

t h a t  an accurate  assessment of an ind iv idua l ' s  d i e t  can Lest  

be drawn from a h is tory  based on a t  l e a s t  a number of days. 

I n  t h i s  way, an average can be ca lcu la ted  r a t h e r  than r e ly ing  

on the  f a c t  t h a t  the  foods consumed i n  a one day period a r e  

representa t ive  of average da i ly  in takes .  

Many f a c t o r s ,  including subjec ts '  unwillingness t o  

record food ea ten  f o r  long periods of time, make lengthy d i e t  

h i s t o r i e s  impossible i n  some cases ,  Young, Chalmers, Church, 

Clayton, Tucker, Werts, and Fostera  (1952) r epo r t  t h a t  d i e t  

h i s t o r i e s  o f t en  overestimate the in take  a s  compared with the 

r e s u l t s  of a ?-day record kept by the subject  himself o r  

h e r s e l f .  

I n  a comparison of d i e t a ry  study methods, Young, Hagan, 

Tucker, and Fosterb (1952) found that a 24-hour d i e t  recall 

did  not  give the  same est imatz of intake f o r  an individual  as 

the  d i e t a ry  h i s to ry  (p.219) .  However, it was f u r t h e r  reported 

t h a t  the  24-hour r e c a l l  is  an acceptable method of est imating 

food in takes  when used t o  obta in  group mean scores  a s  opposed 

t o  ind iv idua l  scores .  I n  such cases ,  Young e t  alb (1952) 

found t h a t  the  d i e t a ry  in take  obtained from the 24-hour r e c a l l  

was i n  c lo se r  agreement with the ?-day record than with the 

r e s u l t s  of a more lengthy d i e t a ry  h i s to ry .  The manner i n  

which information i s  secured from the  individual  i s  a l s o  a 



f a c t o r  i n  a d i e t a ry  study. 

Beal (1967) and Burke (1947) d iscuss  a number of interview , 
techniques and c h a r a c t e r i s t i c s  t h a t  can be manipulated i n  the 

interview process. Among the  personal q u a l i t i e s  of t he  

interviewer thought t o  inf luence the  outcome of the study are:  

tone of voice, suggestion of approval, powers of observation, 

and a b i l i t y  t o  give considerat ion t o  economic and s o c i a l  

background of the subjec t .  I n  add i t i on ,  the  a b i l i t y  t o  

recognize cues f o r  addi t iona l  quest ions,  being a l e r t  and 

inqui r ing ,  and having an accuracy f o r  d e t a i l  a r e  inf luencing 

q u a l i t i e s .  One of the more d i f f i c u l t  chal lenges fac ing  the 

interviewer i s  the need t o  separate  h i s  o r  her  food 

preferences from the interview process.  Allowing s u f f i c i e n t  

time i s  a l so  a key ingredien t  of an e f f e c t i v e  interview.  A s  

Burke (1947) r epo r t s  these q u a l i t i e s  a r e  of primary importance 

i n  gaining the  confidence and cooperation of the  subjec t  (p.1042) . 
Studies  Per ta in ing  t o  Diet  a s  I t  E f f e c t s  Height, W e i ~ h t ,  Head 
Circumference. and T r i C e ~ s  and S u b s c a ~ u l a r  Skinfold Thickness 
In  Children B i r t h  Through Five Years of Aae 

One anthropometric study d i r e c t l y  per ta in ing  t o  a vegan 

d i e t  i n  ch i ldren  b i r t h  t o  f i v e  has been conducted t o  da te .  

S tudies  per ta in ing  t o  var ious forms of vegetarianism such as 

lacto-ovo vegetar ian a re  more numerous. S tudies  r e l a t e d  t o  

d i e t ,  espec ia l ly  pro te in  and c a l o r i e  in take ,  have been 

undertaken and a number of these a r e  presented. 

In  a 1975 study by Trahms, Clements, and Worthington, 

weight, height ,  and head circumference were reported on sub jec t s  



fo l lowing  a  vege ta r ian  d i e t .  T h i r t y  pro-school c h i l d r e n  

between one and s i x  y e a r s  who followed a lacto-ovo v e g e t a r i a  

d i e t  were measured. The h e i g h t  of 27% of t h e  c h i l d r e n  was 

between t h e  1 0 t h  and 25th p e r c e n t i l e s  on s tandard S t u a r t  

c h a r t s .  Values f a l l i n g  between t h e  25th  and 75th  p e r c e n t i l e s  

were considered t o  r e f l e c t  normal growth on s tandard  S t u a r t  

c h a r t s .  However, va lues  above and below these  pc-cent i les  

were n o t  n e c e s s a r i l y  i n d i c a t i v e  of subnormal growth. F o r t y  

pe rcen t  were between t h e  25th  and 50 th  p e r c e n t i l e s .  Regarding 

weight,  20% of t h e  c h i l d r e n  f e l l  between t h e  t h i r d  and 1 0 t h  

p e r c e n t i l e s ,  30% were between t h e  1 0 t h  and 25th p e r c e n t i l e s  

and 40% were evenly d i s t r i b u t e d  between t h e  25th  and 75th 

p e r c e n t i l e s .  Head circumference read ings  f o r  a l l  c h i l d r e n  

were normal f o r  age.  

I n  a subsequent study by Trahms and Peeney (1975) growth, 

development, and d i e t a r y  i n t a k e  were assessed  i n  32 vegan, 

32 vege ta r ian ,  and 32 non-vegetarian pre-school c h i l d r e n  

between one y e a r  and 63 months of age.  Height and weight were 

recorded f o r  each s u b j e c t .  The f i n d i n g s  i n d i c a t e d  t h e r e  was 

no s i g n i f i c a n t  d i f f e r e n c e  i n  h e i g h t  and weight measurements, 

a l though t h e  vegan c h i l d r e n  demonstrated a d e f i n i t e  tendency 

t o  weigh l e s s  and be s h o r t e r .  The d i e t  assessm9nt revea led  

t h a t  t h e  vegan c h i l d r e n  consumed s i g n i f i c a n t l y  l e s s  t o t a l  

p r o t e i n ,  f a t ,  ca lc ium,  and r i b o f l a v i n  than  t h e  o t h e r  two 

groups. Trahms (1975)  sugges t s  t h a t  young c h i l d r e n  on vegan 

d i e t s  a r e  e s p e c i a l l y  a t  r i s k  f o r  n u t r i t i o n a l  d e p r i v a t i o n .  



Jelliffe (1966) reports that nutritional status spans a 

wide range from normal to mild and moderate degrees of 

malnutrition to severe protein-calorie deficiencies. Yrotein- 

calorie malnutrition (PC#) is a term used to cover a whole 

range of mild to severe problems including kwashiorkor and 

nutritional marasmus. Nutritional imbalance is the principle 

cause of protein-calorie malnutrition although psychological 

and cultural indices may be related as well. 
I 
i Among the c0nstm.t physical signs of kwashiorkor and 
I 

nutritional marasmus is growth retardation and muscle wasting. 

In both syndromes weight is affected more than height. Body 

weight may fall as low as 60% of "standard* or below, while 

height may remain in the 90% of standard category. 

Despite the level of severity, Jelliffe (1966)  found the 

first clinical indication of protein-calorie malnutrition is 

growth failure as evidenced by a low body weight and 

substandard weight gain. Christakis (1972) and Keet (1970)  

found a significant correlation between weight, height-weight 

index, and skinfold thickness for age with the clinical signs 

of protein-calorie malnutrition. 

Given the following considerations a number of studies 

on protein-calorie malnutrition are included: the documented 

need for relatively high levels of protein in early childhood, 

the effects that severe deficiencies cause in relation to 

growth, the large amounts of complete proteins found in foods 

of animal origin, the strlct abstinence from animal products 

I - -- L 



a vegan d i e t  and the f a c t  t h a t  p ro te in  requirements i n  a  

vegan d i e t  a r e  met only by consuming foods with complimentary 

p ro t e in  composition. 

For  the p a s t  twenty-five years ,  public hea l th  teams have 

maintained an i n t e r e s t  i n  pro te in-ca lor ie  malnutr i t ion i n  

underdeveloped count r ies  where the incidence of kwashiorkor 

and n u t r i t i o n a l  marasmus is high. Within these populations,  

ch i ldren  a r e  t he  most severely a f fec ted .  In  1970, Keet e t  a l .  

measured three groups of ch i ldren  f o r  weight, he ight ,  head 

circumference, and t r i c e p s  and subscapular sk info ld  thickness .  

These values were obtained from well ch i ldren ,  thase su f f e r ing  

from dehydrating g a s t r o e n t e r i t i s ,  and ch i ldren  suf fer ing  from 

severe p r o t e i n - c a l o ~ i e  malnutr i t ion.  The study took place i n  

Capetown, South Africa.  

The f ind ings  showed t h a t  the well  ch i ldren  f e l l  within 

the  normal range f o r  weight, he ight ,  and head circumference. 

On the  other  hand, the weights of ch i ldren  su f f e r ing  from 

pro te in-ca lor ie  malnutr i t ion usua l ly  were below the t h i r d  

pe rcen t i l e .  Their he ights  and head circumference readings 

were a l s o  the  lowest of the  three groups, Values f o r  those 

su f f e r ing  from g a s t r o e n t e r i t i s  f e l l  between the  other  two 

groups. The majority of ch i ldren  diagnosed w i t h  p ro te in-  

c a l o r i e  malnutr i t ion had skinfold readings below the t h i r d  

pe rcen t i l e .  Comparable values f o r  the well ch i ldren  were 

above the  t h i r d  percent i le .  

A study undertaken i n  Hyderbad Ci ty ,  Ind ia  reported 



s imi l a r  f indings.  Visweswara Rao and Singh (1970) recorded 

the weight, he ight ,  and head circumference of 3100 pre-school 

ch i ldren  c l a s s i f i e d  i n  one of two broad groups. One group 

was normal without s igns  of n u t r i t i o n a l  def iciency and the 

o ther  had one o r  more s igns  of def iciency,  The second group 

was f u r t h e r  divided i n t o  those with s igns  of pro te in-ca lor ie  

malnutr i t ion and those with signs of Vitamin A o r  Vitamin 

B-complex def ic ienc ies .  

A comparison of the magnitude of d i f fe rences  i n  the 

average value of each measurement was taken. In t e r r e l a t ionsh ips  

between measurements were estimated by computing co r re l a t ion  

c o e f f i c i e n t s  of a l l  possible  combinations of two measurements. 

The f ind ings  ind ica te  t h a t  measures of normal ch i ldren  

and those with s igns  of vitamin de f i c i enc i e s  were s imi l a r  

I whereas the measures between normal ch i ldren  and those 

su f f e r ing  from protein-calor ie  malnutr i t ion were s i g n i f i c a n t l y  

d i f f e r e n t .  The most s t r i k i n g  d i f fe rences  were found i n  weight, 

weight/height r a t i o ,  c a l f  circumference and arm circumference. 1 

Height and head c i r cmfe rence  were only s l i g h t l y  a f fec ted .  

I n  a 1963 study, Puget, Downs and Budeir measured 324 

Pa le s t in i an  refugee i n f a n t s  between three  months and 23 months 

of age. None of the i n f a n t s  were acute ly  ill o r  i n  need of 

immediate medical treatment.  Measurements of weight and 

length  were recorded and the r e s u l t s  were compared with 

American standards.  

Food r a t i o n s  of 1500 t o  1600 c a l o r i e s  a  day were ava i l ab l  



f o r  a l l  r e fugees  over one year .  Meat, d a i r y  products ,  f r e s h  

f r u i t ,  and vege tab les  were n o t  included i n  t h i s  r a t i o n  and 

t h e s e  foods were purchase.  A survey of 5000 c h a r t s  r evea led  

t t h e  average weight curve was s a t i s f a c t o r y  dur ing t h e  

st  f i v e  t o  s i x  months of l i f e  when compared t o  Western 

s t andards .  A f t e r  t h i s  per iod many of t h e  c h i l d r e n  d i d  no t  

mainta in  expected growth r a t e s .  By age t w o  t h e  average 

weight l e v e l  was below t h e  range considered op t imal .  

Observat ions  i n d i c a t e d  t h a t  t h e  e a r l i e r  the  c h i l d  was weaned 

t h e  slower was h i s  o r  h e r  g a i n  i n  weight. 



CHAPTER 111 

METHODS 

Introduct ion 

The purpose of t h i s  study was t o  compare f i v e  

anthropometric measurements of ch i ldren  following a vegan 

d i e t  with the same measurements of meat-eating ch i ldren  ages 

b i r t h  through f i v e  years .  The f i v e  measurements were: he ight  

( o r  recumbent length  i n  ch i ldren  under two years  of age ) ,  

weight, head circumference, t r i c e p s  skinfold thickness ,  and 

subscapular sk info ld  thickness .  

Subject Select- 

The ch i ldren  p rac t i c ing  a vegan d i e t  were a l l  drawn from 

a s p i r i t u a l  commune, the Farm, loca ted  i n  E t t r i c k ,  Wisconsin. 

I n i t i a l l y ,  the researcher  required t h a t  each subjec t  have 

followed a vegan o r  t r a d i t i o n a l  d i e t  f o r  a t  l e a s t  one year  o r  

s ince b i r t h ,  As it turned ou t ,  all sub jec t s  had followed 

t h e i r  respec t ive  d i e t s  s ince  b i r t h .  

The researcher  was assured of the s t r i c t  adherence t o  the  

vegan d i e t  because it was an i n t e g r a l  p a r t  of the  philosophy 

of the commune, No adu l t  o r  ch i ld  was allowed t o  remain i n  

the commune i f  he o r  she a t e  foods from animal sources.  

The comparison group was randomly se lec ted  from a 

La Crosse c l i n i c ' s  (Gundersen C l in i c )  ped ia t r i c  p a t i e n t s  age 

f i v e  yea r s  and younger, Two methods of r e c r u i t i n g  sub jec t s  

were used, During the th ree  days p r i o r  t o  the  first measur 



session the researcher  asked the guardian o f  c h i l d r e n  who 

entered the c l i n i c  'or n previously scheduled appointment t o  

p a r t i c i p a t e  with t h e i r  ch i ld  i.n the s tudy.  Approximately 1/3 

f the  sub jec t s  were r ec ru i t ed  i n  t h i s  manner. The r e s t  were 

sked t o  pa r t i c ipa t e  on the day of the measurements. The 

number i n  the comparison group equaled those i n  the vegan ! 
I 

group. The term " t r a d i t i o n a l H  was used t o  descr ibe the d i e t  

of the  comparison group. There were four  groups al together8 

wale vegan, female vegan, male t r a d i t i o n a l ,  and female 

t r a d i t i o n a l .  
t 

No ch i ld  who w a s  following any form o f  vegetarianism was 

included i n  the comparison group, The comparison group was 

comprised of the same r a t i o  of boys t o  g i r l s  a s  the research 

group. No exact  age match was attempted between groups 

although a l l  ch i ldren  were aged b i r t h  through f i v e  years .  No 

p a t i e n t  was included i n  the  comparison group who was ill a t  

the time of the measuring. Furthermore, i f  the ch i ld  had been 

i n  t he  hosp i t a l  f o r  any reason except b i r t h ,  he o r  she was not  

considered e l i g i b l e .  A nurse pract ioner  was consulted about 

t h e  hea l th  s t a t u s  of each pa r t i c ipan t .  As a r e s u l t  a l l  of 

the  t r a d i t i o n a l  sub jec t s  had o r ig ina l ly  v i s i t e d  the  c l i n i c  f o r  

a roa t ine  check-up, a follow-up check on a previous heal th  

problem, o r  t o  rece ive  an in j ec t ion .  Children with hea l th  

problems causing any degree of cur ren t  o r  recent  weight l o s s  

were no t  asked t o  p a r t i c i p a t e .  The p a t i e n t s  who agreed t o  

p a r t i c i p a t e  p r io r  t o  t he  study day were asked t o  r e t u r n  t o  the  



c l i n i c  on the  day scheduled f o r  measuring. A t h i r t y  minute 

t ime a l lo tment  was scheduled f o r  each s u b j e c t .  

Vegan and t r a d i t i o n a l  s u b j e c t s  were measured on two 

s e p a r a t e  occasions .  Each s e s s i o n  c o n s i s t e d  of two consecu t ive  

days! one measuring vegan c h i l d r e n  and one measuring 

t r a d i t i o n a l  c h i l d r e n .  During t h e  f i r s t  s e s s i o n  vegan s u b j e c t s  

were measured on t h e  f i r s t  day. During the  second s e s s i o n  

t r a d i t i o n a l  s u b j e c t s  were measured on t h e  f i r s t  day. 

Approximately t h r e e  months in te rvened  between t h e  measuring 

s e s s i o n s .  However, a l l  s c o r e s  were combined i n t o  two groups: 

vegan s u b j e c t s  and t r a d i t i o n a l  s u b j e c t s .  Although t h e  number 

o f  males and females was n o t  equa l  wi th in  each group, they 

were equal  a c r o s s  groups.  

Experimental Treatment o r  Procedures 

The independent v a r i a b l e  w a s  t h e  type of d i e t  being 

f o l l o x e d ,  The r e s e a r c h  group followed a vegan d i e t ;  t h e  

comparison group included foods  of animal o r i g i n  i n  t h e i r  

d i e t .  

The dependent v a r i a b l e s  were: t h e  numerical  va lues  of 

f i v e  anthropometric measurements taken on each c h i l d  i n  b o t h  

d i e t  groups;  t h e  s t a t i s t i c a l  r e s u l t s  o f  s i x  in t ra -g roup  

c o r r e l a t i o n s ;  and t h e  s t a t i s t i c a l  r e s u l t s  of s i x  in te r -g roup  

c o r r e l a t i o n s .  

Development of Ins t rumenta t ion  

Five anthropometric measurements were taken on each 



s u b j e c t  i n  bo th  d i e t  groups.  These measurements were h e i g h t  

( o r  recumbent l e n g t h ) ,  weight,  head c i rcumference,  t r i c e p s  

s k i n f o l d  t h i c k n e s s ,  and subscapular  sk in fo ld  th ickness .  

The s tudy team was made up of f o u r  i n d i v i d u a l s *  t h r e e  

measurers o r  a s s i s t a n t s  and one i n t e r v i e w e r ,  The measurers 

conducted t h e  anthropometric measurements and recorded the  

f i n d i n g s ,  The in te rv iewer  was s o l e l y  involved i n  admin i s te r ing  

t h e  24-hour d i e t  r e c a l l  and t h e  D i e t  His to ry  Ques t ionna i re  t o  

t h e  mothers of the  s u b j e c t s .  

Each of t h e  a s s i s t a n t s  c o n s i s t e n t l y  measured one of the  

v a r i a b l e s  i n  every c h i l d  t h r e e  t imes .  One a s s i s t a n t  measured 

h e i g h t  o r  recumbent l eng th  and weight. One measured head 

circumference.  Both s k i n f o l d  measurements were recorded by 

t h e  same measurer. Three read ings  were noted and t h e  mean 

of t h e s e  was used f o r  s t a t i s t i c a l  purposes,  A l l  i n s t ruments  

and equipment used were c a r e f u l l y  checked f o r  accuracy p r i o r  

t o  t h e  s tudy d a t e s .  The same ins t ruments  and equipment were 

used throughout t h e  s tudy.  

Tra in ing  

A one day t r a i n i n g  s e s s i o n  f o r  t h e  t h r e e  measurers was 

h e l d  one week p r i o r  t o  t h e  first measuring s e s s i o n .  A s  t h e  

i n t e r v i e w e r  was a d i e t e t i c  s t u d e n t ,  she had been t r a i n e d  t o  

admin i s te r  d i e t  h i s t o r y  and informat ion forms. Therefore ,  

she d i d  n o t  a t t e n d  the  t r a i n i n g  s e s s i o n .  

Ten c h i l d r e n ,  male and female,  age b i r t h  through f i v e  

y e a r s  p a r t i c i p a t e d ,  The measurers were given the  oppor tuni ty  



t o  p r a c t i c e  working wi th  t h e  equipment, p o s i t i o n i n g  t h e  

c h i l d r e n  p roper ly ,  and record ing  anthropometric f i n d i n g s .  

An i n d i v i d u a l  t r a i n e d  t o  conduct s k i n f o l d  t h i c k n e s s  t e s t s  was 

present  t o  o f f e r  i n s t r u c t i o n  on t r i c e p s  and subscapular  

measurements, I n  a d d i t i o n ,  one team member was a  n u t r i t i o n i s t .  

As such,  she was a b l e  t o  o f f e r  guidance regard ing  h e i g h t  l o r  

recumbent l e n g t h ) ,  weight and head circumference measurements. 

During t h i s  s e s s i o n ,  t h e  measuring techniques  t o  be used 

throughout t h e  s tudy were d i scussed  and app l ied .  Furthermore, 

s p e c i f i c  d u t i e s  were ass igned t o  each team member. 

One of t h e  most important  l e s s o n s  l ea rned  through t h e  

t r a i n i n g  per ta ined  t o  t h e  hand l ing  of uncooperat ive  and 

f r igh tened  c h i l d r e n .  A d e c i s i o n  was made by t h e  team members 

t o  s e p a r a t e  the  c h i l d  from t h e  mother be fore  beginning the  

measurements. Exceptions were made i n  a few c a s e s  where 

c h i l d r e n  were extremely uncooperative.  The t ime needed t o  

conduct a l l  f i v e  measurements t h r e e  t imes  each was noted t o  

a l low f o r  schedul ing a t  t h e  Pam and a t  t h e  c l i n i c .  

Height 

Recumbent l e n g t h  was recorded i n  a l l  s u b j e c t s  under two 

y e a r s  o f  age.  The s u b j e c t  was s t r e t c h e d  o u t  on a measuring 

board wi th  t h e  crown of the  head touching t h e  f i x e d  headboard. 

One a s s i s t a n t  held  t h e  head, another  s t r a i g h t e n e d  t h e  body 

while holding the  knees t o  t h e  board,  The measurer brought 

a footboard up f i rmly  a g a i n s t  t h e  s o l e s  s f  t h e  c h i l d ' s  f e e t  

t o  c r e a t e  a  r i g h t  angle a t  t h e  ank le .  



Chi ld ren  two y e a r s  of  age and o l d e r  were measured f o r  I 
h e i g h t  on a v e r t i c a l  measuring dev ice ,  A metal measuring 

t ape  was f i x e d  t o  t h i s  s u r f a c e .  The c h i l d  was asked t o  s t and  I 
with h i s  o r  her back t o  t h e  board. Heels ,  bu t tocks .  and 

shou lders  were he ld  a g a i n s t  t h e  v e r t i c a l  s u r f a c e  of the  

measuring dev ice ,  The a s s i s t a n t s  helped t h e  c h i l d  t o  mainta in  

t h i s  p o s i t i o n  while t h e  measurer noted each read ing .  A block,  

squared a t  r i g h t  ang les  a g a i n s t  t h e  board,  was brought t o  t h e  

crown of t h e  head. Between each of t h e  t h r e e  measurements 

t h e  c h i l d  stepped o f f  t h e  pla t form.  Measurements were 

recorded t o  t h e  n e a r e s t  t inch .  I 

S u b j e c t s  under two y e a r s  o f  age were weighed on a baby 

s c a l e  wi th  a balance beam. J u s t  p r i o r  t o  t h e  measurements, 

t h e  s u b j e c t s  were c lo thed  i n  d i sposab le  d i a p e r s  and t h e  weight 

of t h e  garment was noted.  I n  a d d i t i o n ,  when measuring i n f a n t s ,  

a d i a p e r  was placed on t h e  s c a l e  t o  p r o t e c t  t h e  c h i l d .  

The s u b j e c t s  two y e a r s  of age and o l d e r  were weighed 

while s t and ing  on a phys ic ian ' s  balance beam s c a l e .  The 

s u b j e c t s ,  maLe and female, were c l o t h e d  i n  a l i g h t  c o t t o n  

gown and t h e  weight of t h e  garment was noted.  Measurements 

were recorded t o  t h e  n e a r e s t  ounce. 

Head Circumference 

In accordance wi th  C h r i s t a k i s  (1974). a metal  t ape  was 

used t o  measure head circumference.  Head circumference on 



c h i l d r e n  under two y e a r s  of age was taken while t h e  c h i l d  was 

l y i n g  on h i s  o r  h e r  back. The t ape  was passed around t h e  

f u l l e s t  p a r t  of t h e  occ ipu t  and brought around t h e  lower 

forehead above t h e  s u p r a o r b i t a l  r i d g e s .  The t a p e  was pu l led  

snugly.  Two measurers a s s i s t e d  by p o s i t i o n i n g  t h e  t ape  above 

t h e  t o p  of t h e  e a r s .  I n  c h i l d r e n  two y e a r s  of age and o l d e r  

the  same procedure was followed while t h e  c h i l d  was s t a n d i n g  

o r  s i t t i n g .  Measurements were recorded t o  t h e  n e a r e s t  2 i n c h .  

Skinfold  Thickness 

Tr iceps  and subscapular  s k i n f o l d  th ickness  measurements 

were taken on a l l  s u b j e c t s .  A Lange c a l i p e r  was used. The I 
c h i l d  was e i t h e r  s t and ing  o r  being he ld  depending upon age.  I 
Both measurements were taken on t h e  r i g h t  s i d e  of t h e  body. I 

The subject's r i g h t  arm was placed i n  z r e l a x e d  p o s i t i o n  

f o r  t h e  t r i c e p s  measurement. According t o  D E W  P u b l i c a t i o n  

No. (HSM) 73-1602, t h e  t r i c e p s  measurement was t aken  on t h e  1 

p o s t e r i o r  a s p e c t  of t h e  upper arm midway between t h e  elbow 

and t h e  acromial  process  of t h e  scapula  ( p . 3 ) .  P r i o r  t o  the 

s k i n f o l d  read ing  a t ape  was used t o  mark t h e  midpoint  of t h e  

upper arm. Depending on age ,  t h e  s u b j e c t  was s t a n d i n g  o r  

being he ld  f o r  the  subscapular  measurement a s  w e l l .  I t  was 

taken on t h e  back immediately below t h e  i n f e r i o r  angle  of t h e  

scapula  a t  a 45'angle t o  t h e  s p i n a l  cord (p .3)  . 
Brozek (1960), descr ibed t h e  technique of measuring 

sk in fo ld  th ickness  i n  a p u b l i c a t i o n ,  An I n t r o d u c t i o n  t o  

Physical  Anthropol.om. The s k i n  was l i f t e d  by g rasp ing  



f i rmly the fo ld  between the thumb and the fo re f inge r ,  The 

c a l i p e r s  were placed on the fo ld  a t  the point neares t  the 

base of the fo ld  where the sk in  sur facas  were approximately 

p a r a l l e l  t o  each o ther .  Measurements were recorded t o  the 

neares t  0 . 5  mm. Readings f o r  each subjec t  f o r  all f i v e  

anthropometric measurements a r e  found i n  Appendix A .  

Diet  History Quest ionnaire  and 24-Hour Diet Recall 

While the measurers were recording the f ind ings  of f i v e  

anthropometric measurements, the interviewer was speaking 

with the mother of the subjec t .  A Diet  History Quest ionnaire  

and a 24-hour d i e t  r e c a l l  were administered t o  each mother 

by t h i s  individual .  To a i d  i n  the d i e t  r e c a l l  process,  the 

interviewer used empty conta iners  t o  suggest var ious food 

port ion s ixes .  The interviewer asked the mother t o  r e c a l l  

everything her c h i l d  a t e  and drank f o r  the 24-hour period 

preceding the measuring day. Everything eaten a t  home o r  

away from home w a s  included, A l l  information forms used i n  

t h i s  study appear i n  Appendix B.  

S t a t i s t i c a l  Treatment of Data 

A om-way ana lys i s  of covariance was ca lcu la ted  on the  

' numerical r e s u l t s  of f i v e  anthropornetric measurements a t  a 

I $05 l e v e l  of s ign i f icance .  The sub jec t s  were not  matched f o r  
i 
i age although a l l  of them were age b i r t h  through f i v e  years .  
I 

i The ana lys i s  of covariance was chosen i n  order t o  remove the 
I 

! a f f e c t  of age on the f ind ings .  Therefore,  age was the 
I 



covariate. This made it possible to interpret statistically 

significant findings as a reflection of variables other than 

age differences between subjects. 

The analysis of covariance provided three different 

comparisons: vegan subjects vs. traditional subjects, all 

males (from both diet groups) vs. all females, and an 

interaction variable of diet and sex together. An example 

of an interaction comparison was female vegan vs. male 

traditional subjects . 
A Pearson Product-Moment Correlation was carried out on 

the following six intra-group correlations: weight/triceps, 

weight/subscapular , weighthe ight , triceps/subsc apular , 
height/triceps, and height/subscapular. These correlations 

were carried out on the following groups: male vegan, female 

vegan, male traditional, and female traditional. A Pearson 

Product-Moment Correlation was chosen due to the fact that 

the anthropometric data was interval. 

A Fisher's Zf Transformation was then calculated to 

determine inter-group significance between the independent 

r's. Each of the above six correlations was conducted in 

the following manner: male vegan vs. male traditional and 

female vegan vs. female traditional. 



CHAPTER IV 

RESULTS AND DISCUSSION 

S t a t i s t i c a l  r e s u l t s  of the ana lys is  of covariance, the 

Pearson Product-Moment Corre la t ion ,  and the F i she r ' s  Zf 

Transformation a r e  presented i n  t h i s  chapter .  I n  addi t ion ,  

mean scores  f o r  each of the  f i v e  measurements f o r  every age 

group were ca lcu la ted .  Information gathered v i a  the 24-hour I 

d i e t  r e c a l l  is tabulated and discussed along with the r e s u l t s  

04 the Die t  History Quest ionnaire  both of which were 

administered t o  the mothers of the subjec ts .  In  order  t o  

provide supplementary information, the two group" scores  f o r  

weight f o r  age, height  f o r  age and weight f o r  height  a r e  

discussed i n  r e l a t i o n  t o  1976 standards compiled by the 

National Center f o r  Health S t a t i s t i c s .  Graphs depic t ing  

these f ind ings  a re  i n  Appendix C, 

The independent var iab le ,  d i e t ,  had two l e v e l s  I vegan 

and t r a d i t i o n a l .  Vegan subjec ts  were drawn s t r i c t l y  from the 

Farm and consumed no animal pro te in .  Tradi t iona l  was a term 

used t o  descr ibe the  subjec ts  who consumed foods of animal 

origin such as eggs, m i l k ,  cheese and meat. A l l  sub jec ts  had 

followed t h e i r  respec t ive  d i e t s  s ince b i r t h .  The dependent 

var iab le  was the  r e s u l t s  of the f i v e  anthropometric 

measurements. 

Data f o r  the ana lys i s  of covariance and the Pearson 
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Product-Moment Corre la t ion  was entered by d i e t  group and sex.  

The groups were: male vegan, female vegan, male t r a d i t i o n a l ,  

and female t r a d i t i o n a l .  Age f o r  each subjec t  was entered by 

year and month f o r  each ch i ld .  For ins tance ,  3.5 would 

s igni fy  a ch i ld  who was three  years  and f i v e  months old on 

the day of the measuring. Two measuring sess ions  were held 

with three months intervening,  Both vegan and t r a d i t i o n a l  

sub jec t s  were measured a t  each. Resul ts  from both sess ions  

were combined i n  each d i e t  c a t e g o ~ j  and no d i s t i n c t i o n s  were 

made i n  any ca l cu la t ions .  

The independent r 's  were used t o  ca l cu la t e  the  F i she r ' s  

Zf Transformation Test .  

Analysis of Covariance 

The ana lys is  s f  cov&?iance was ca lcu la ted  on each o f  the 

f i v e  measurements: height ,  weight, head circumference, t r i c e p s ,  

and subscapular skinfold.  Age was the covar ia te  i n  each 

insta-qce. Fourteen of the  f i f t e e n  r e s u l t i n g  f  values were 

not  s i g n i f i c a n t  a t  the 4 - 0 5  l e v e l  ( s ee  Table 2 ) .  Thus, a l l  

of the  major n u l l  hypotheses i n  Group I were accepted. I t  

should be noted t h a t ,  although not  s t a t e d  a s  a hypothesis,  the  

t r i c e p s  skinfold was s i g n i f i c a n t l y  d i f f e r e n t  between male and 

female sub jec t s ,  i r r e spec t ive  of d i e t .  
I 

The fourteen in s ign i f i can t  f values ind ica te  t h a t  these 

two groups, vegan and t r a d i t i o n a l ,  do not  s i g n i f i c a n t l y  

d i f f e r  i n  f i v e  spec i f ied  body measurements. It is n o t  a 

statement of n u t r i t i o n a l  s t a t u s  but  r a t h e r  one of comparison. 
1 



Table 2 

Analysis of Covariance Computed F Values (Using Age a s  a Covariate) 
f o r  Five Anthropometric Measurements of Vegan and Tradi t ional  Children 

Age Bir th  Through Five Years 

D E P E N D E N T  V A R I A B L E S  

COMPARISON HEIGHT GROUPS 

A 

Vegan vs . 1.42 0.59 
Tradi t iona l  

* 
Sign i f i can t  at p k . 0 5  

HEAD 
CIRCUMF'ERENC 

33 

BOYS VS. 0.10 0.75 
G i r l s  

AB 

In t e rac t ion  1.73 0.49 
of Diet and 

Sex 

SUBSCAPULA 
SKINFOLD t TRICEPS 

E SKINFOLD 

1.26 0 -11 

1.52 

0.10 

5.02* 

0.01 



In  other  words, the  n e t  e f f e c t  of a l l  t he  d i e t a ry ,  soc io logica l ,  

environmental, hered i ta ry ,  emotional, and psychological f a c t o r s  

t h a t  were a f f e c t i n g  the sub jec t s  i n  both groups d id  not  cause 

a s i g n i f i c a n t  d i f fe rence  i n  anthropometric f ind ings .  Thus, 

i n  t h i s  study, d i e t  did not  appear t o  have a s i g n i f i c a n t  

impact. No assumptions were drawn about the  general  hea l th  

and well being of t he  subjec ts .  Nor was it appropriate  t o  

apply these  r e s u l t s  t o  a l l  ind iv idua ls  who follow a vegan or 

a t r a d i t i o n a l  d i e t .  I t  must be s t r e s sed  t h a t  these r e s u l t s  

pe r t a in  t o  the  subjec ts  measured, 

The d i f fe rence  found i n  the  t r i c e p s  skinfold between 

males and females might be explained by physiologic and 

methodologic f a c t o r s  inf luencing growth and the s t a t i s t i c a l  

r e s u l t s ,  Natural physiological  d i s t i n c t i o n s  i n  male and 

female development may explain the  d i f fe rence  i n  t h e i r  scores .  

' Watson (1952)  and Tanner (1963) both r e p o r t  t h a t  the  growth 
I 
i associated with adolescence occurs a t  widely varying 

I chronological ages.  In  this regard,  d i e t  may be viewed as 

I 
having l i t t l e  o r  no influence on lessening  the d i s t i n c t i o n s  

between sexes,  I t  i s  an accepted physiological  phenomenon 

t h a t  men, general ly  speaking, a r e  t a l l e r  and weigh more than 

women. Females, on the  o ther  hand, a r e  known t o  have g rea t e r  

percentages of body f a t  than men. From a review of the mean 

scores ,  it i s  apparent t h a t  i n  t h i s  s tudy,  the  female sub jec t s  

had g rea t e r  t r i c e p s  skinfold readings than the  males, 

J e l l i f f e  (1966) r epo r t s  t h a t  sex d i f fe rences  i n  sk info lds  



i 

I occur throughout l i f e  wi th  s k i n f o l d s  g r e a t e r  i n  females from 

b i r t h  onwards ( p  ,751 . I 
I A methodological  exp lana t ion  was considered regard ing  

I t h e  r e l a t i v e l y  high p r o b a b i l i t y  of t u r n i n g  up one s i g n i f i c a n t  

f value  o u t  of a  p o s s i b l e  f i f t e e n  being t e s t e d .  Hays (1963) 

r e p o r t s  t h a t  a s  t h e  number of d i f f e r e n t  t e s t s  i n c r e a s e s ,  t h e  

l i k e l i h o o d  of one being spur ious ly  s i g n i f i c a n t  a l s o  i n c r e a s e s .  

I n  view of t h i s ,  it i s  important  t o  i n t e r p r e t  the  one 

s i g n i f i c a n t  f i n d i n g  i n  r e l a t i o n  t o  t h e  f a c t  t h a t  four teen  

were n o t .  

Pearson Product-Moment C o r r e l a t i o n  

A Pearson Product-Moment C o r r e l a t i o n  was c a r r i e d  o u t  on 

s i x  in t ra -g roup  r e l a t i o n s h i p s  among the  measurementsr 

we igh t / t r i ceps ,  weight/subscapular,  we igh t ihe igh t ,  

t r i ceps / subscapu la r ,  h e i g h t / t r i c e p s ,  and height /subscapular .  

O f  t h e s e ,  the  c o r r e l a t i o n  between weight and h e i g h t  and 

t r i c e p s  and subscapular  were found t o  be s i g n i f i c a n t  a t  t h e  

p 4 . 0 5  l e v e l .  These c o r r e l a t i o n s  were significant f o r  rnales 

and females  i n  both  d i e t  groups.  Furthermore, i n  a l l  b u t  one 

case  (vegan females)  the  c o r r e l a t i o n s  were s i g n i f i c a n t  a t  

~ 4 . 0 1  as wel l  ( s e e  Table 3 ) .  T'hus, e i g h t  of t h e  n u l l  hypotheses 

i n  Group I1 were n o t  accepted.  

These c o r r e l a t i o n s  i n d i c a t e  t h a t  as h e i g h t  increased so 

d i d  weight .  S i m i l a r i l y ,  a s  t r i c e p s  s k i n f o l d  inc reased  o r  

decreased so d i d  subscapular  s k i n f o l d .  These two c o r r e l a t i o n s  

r e f l e c t  we l l  known r e l a t i o n s h i p s  between l i n e a r  growth and 



Table 3 

Pearson Product-Moment Corre la t ion  Coeff icients  
f o r  S i x  Corre la t ions  on Vegan and Tradi t iona l  Children 

Age Bi r th  Through Five Years 

*VIM= Vegan Male: V:F= Vegan Female; T:M= Tradi t ional  Male 
T:F= T rad i t i ona l  Female 

**Significant a t  p 6 . 0 5  
***Significant a t  p 6  .01 
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weight ga in  and one subcutaneous f a t  measurement and ano ther  

on t h e  same s u b j e c t ,  p a r t i c u l a r i l y  cubscapular and t1;iceps. 

I A s  r epor ted  i n  t h e  f i n d i n g s  of Damon and Goldman (1964) 

t r i c e p s  

o f  body 

and subscapular  

f a t .  

a r e  both  considered a c c u r a t e  i n d i c e s  

F i s h e r ' s  Zf Transformation T e s t  

A F i s h e r ' s  Zf Transformation t e s t  was c a l c u l a t e d  on t h e  

same s i x  r e l a t i o n s h i p s :  we igh t / t r i ceps ,  weight/subscapular,  

weight/height , t r iceps/subscapular  , height/ tr i .ceps , and 

heigbt /subscapular .  These were c a r r i e d  ou t  on an in te r -g roup  

basis between d i e t  groups by sex .  None o f  t h e  r e s u l t i n g  

z va lues  were s i g n i f i c a n t  a t  p &  .Of j  ( s e e  Table 4) .  Thus, a311 

of t h e  n u l l  hypotheses i n  Group I11 were accepted.  This  

i n d i c a t e d  t h a t  t h e  in t ra -g roup  c o r r e l a t i o n s  between 

anthropometric measurements were n o t  s i g n i f i c a n t l y  d i f f e r e n t  

when compared a c r o s s  groups,  

To analyze mean scores  and d i e t  r e c a l l s  the  s u b j e c t s  

were d iv ided  i n t o  groups according t o  age and sex .  Each 

group had an  average age w i t h i n  two months of t h e  group w i t h  

which it was being compared, For i n s t a n c e ,  male vegans 

between one and t h r e e  ( s e e  Tab les  5 ,  6 ,  and 7) had an average 

ge of one y e a r  and t e n  months o r  1.10. Male t r a d i t i o n a l  

j e c t s  between one and t h r e e  had an average age of 1 - 8 .  

e r t a i n  s u b j e c t s  were n o t  included i n  t h e s e  c a l c u l a t i o n s .  



F i s h e r ' s  Z f  Transformation Computed z Values Between Coeff ic ien ts  
f o r  Six Correlat ions on Vegan and Tradi t ional  Children 

Age Bi r th  Through Five Years* 

+ 

WEIGHT TRICEPS SUBSCAPULAR 

VARIABLES 
CORRELATED Vegan Vegan Vegan Vegan Vegan ' J e w  

Male vs  Female vs  Male v s  Female vs  Male va Female vs  
Trad Trad Trad Trad Wad Wad 
Male Female Male Female Male Female 

TRICEPS - .1126 -16758 

SUBSCAPULAR 0 ,44972 1 .I2805 -.76791 

HEIGHT 1.09287 0 .I4774 -a0700 .22983 .40305 

* 
*NO Pair-wise Sex Differences i n  Level o f  Corre la t ions  Were Found t o  be 

S i g n i f i c a n t  a t  p 4 .05  
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o r  ins tance ,  when two groups being compared had average ages 

t h a t  were more than 2 months apa r t ,  one of the  youngest o r  

one of t he  o ldes t  subjec ts  was removed from one o r  both groups. 

r e l a t i v e l y  small number of i n f a n t  sub jec t s  measured would 

r e s u l t  i n  mean scores  being derived from a s  few a s  two t o  

three  subjec ts .  The researcher  f e l t  t h i s  would jeopardize 

T h i s  brought the averages wi th in  reasonable range f o r  

comparison purposes. No more than one subjec t  was excluded 

from any one group, Furthermore, being excluded from one 

group d id  no t  neces s i t a t e  being excluded from another ,  I f  a 

subjec t  had been removed from the  one t o  three age group, he  

o r  she could s t i l l  be included i n  the one t o  f i v e  age group. 

Mean scores  f o r  i n fan t s ,  b i r t h  t o  one year ,  were not  

ca lcu la ted  due t o  severa l  f a c t o r s .  Growth and development i n  

the  r e l i a b i l i t y  of the r e s u l t i n g  scores .  However, the i n f a n t s '  

measurements were included i n  the  ana lys i s  of covariance 

I 

where age was the covar ia te .  

the f i r s t  twelve months of l i f e  i s  f a i r l y  rapid and would 

requi re  severa l  age breakdowns f o r  comparison purposes. The 

The comparison groups werer 

Male and Female Vegan vs.  Male and Female Tradi t iona l  1-5 
Male Vegan vs.  Male Tradi t iona l  1-5  
Female Vegan vs.  Female Tradi t iona l  1-5 
Male and Female Vegan vs.  Male and Female Tradi t iona l  1-3 
Male Vegan vs.  Male Tradi t iona l  1-3 
Female Vegan vs ,  Female Tradi t iona l  1-3 
Male and Female Vegan vs.  Male and Female Tradi t iona l  3-5 
Male Vegan vs.  Male Tradi t iona l  3-5 
Female Vegan vs. Female Tradi t iona l  3-5 

There were 45 possible  mean score comparisons between 



vegan and t r a d i t i o n a l  s u b j e c t s  ( s e e  Tables  5, 6 ,  and 7 1 ,  O f  

t h e s e ,  mean s c o r e s  f o r  the  t r a d i t i o n a l  p c s g  were l a r g e r  i n  

26 c a s e s ,  vegan s c o r e s  were l a r g e r  i n  18 cases r  and t h e r e  was 

one t i e .  In g e n e r a l ,  however, the  s c o r e s  were r e l a t i v e l y  

c l o s e  and no major d i s t i n c t i o n s  seemed obvious.  

A f u r t h e r  breakdown showed t h a t  i n  age range 1-3,  

t r a d i t i o n a l  s c o r e s  were l a r g e r  i n  1 2  c a s e s  a s  compared wi th  

t h r e e  vegan s c o r e s .  I n  age range 3-5, s i x  t r a d i t i o n a l  s c o r e s  

were l a r g e r  a s  compared with e i g h t  vegan s c o r e s  and one t i e .  

F i n a l l y ,  e i g h t  t r a d i t i o n a l  s c o r e s  were Larger as compared t o  

seven vegan s c o r e s  i n  t h e  1-5 age range.  

I n  a l l  comparisons t h e  t r a d i t i o n a l  s u b j e c t s  had l a r g e r  

mean s c o r e s  f o r  h e i g h t  and weight than the  vegan s u b j e c t s .  

n  regard  t o  h e i g h t ,  the  t r a d i t i o n a l  s u b j e c t s  exceeded t h e  

vegan s u b j e c t s  by an  average of 4.5 cm (age group 1-5)r 

,6 cm (age group 1 - 3 ) ;  and 4 .4  cm (age  group 3-5) .  Weight 

c o r e s  f o r  the  t r a d i t i o n a l  s u b j e c t s  exceeded the  vegan s c o r e s  

y a n  average of .9 kg (age group 1-5)r 1 . 2  kg (age group 1-31: 

nd . 3  kg (age group 3-51. 

On t h e  o t h e r  hand, a  l a r g e r  number of vegan mean s c o r e s  

r head c i rcumference,  t r i c e p s  s k i n f o l d ,  and subscapular  

i n f o l d  exceeded those  of t r a d i t i o n a l  s u b j e c t s  ( s e e  Tables 

6 ,  and 7) . For i n s t a n c e ,  of the  poss ib le  n ine  comparisons 

r head circumference mean s c o r e s ,  s i x  vegan s c o r e s  exceeded 

i o n a l  s c o r e s  a s  compared wi th  two t r a d i t i o n a l  and one t i e ,  

egan t r i c e p s  mean s c o r e s  were l a r g e r  a s  compared t o  f o u r  



t r a d i t i o n a l .  L a s t l y ,  seven vegan subscapular  s c o r e s  exceeded 

t r a d i t i o n a l  s c o r e s  l eav ing  ttio t r a d i t i o n a l  s c o r e s  l a r g e r .  

Although vegan and t r a d i t i o n a l  mean s c o r e s  vary by age 

group and measurement, i t  must be noted t h a t  t h e  s t a t i s t i c a l  

t e s t  of s i g n i f i c a n c e  revea led  no s i g n i f i c a n t  d i f f e r e n c e s  

between d i e t  groups f o r  any of the  f i v e  body measurements. 

Nonetheless,  it is important t o  recognize  t h a t  i n  a l l  d i e t i s e x  

groups compared, t h e  vegan s u b j e c t s  weighed l e s s  and were 

s h o r t e r  than the  t r a d i t i o n a l  s u b j e c t s .  On t h e  o t h e r  hand, 

t h e  vegan s u b j e c t s  showed a tendency t o  have g r e a t e r  head 

circumference and t r i c e p s  and subscapular  s k i n f o l d  read ings  

a s  compared t o  t h e i r  t r a d i t i o n a l  c o u n t e r p a r t s .  I n  summary, 

a 1  though observable  d i s t i n c t i o n s  can be drawn be tween d i e t  

groups regard ing  mean anthropome t r i c  s c o r e s ,  it must be 

concluded t h a t  no major d i f f e r e n c e s  e x i s t  between t h e  two 

groups.  

D i e t  R e c a l l s  

The same age and sex groupings were used f o r  t h e  a n a l y s i s  

of  d i e t  r e c a l l s .  However, s i n c e  t h e r e  were only  two f a c t o r s  

d i scussed ,  namely c a l o r i e s  and p r o t e i n ,  t h e r e  a r e  18 

comparisons (see  Table 8 ) .  Average i n t a k e s  were n o t  

c a l c u l a t e d  f o r  i n f a n t s  b i r t h  t o  one y e a r  o f  age ,  A l l  o f  t h e  

vegan c h i l d r e n  under one year were b r e a s t  f e d  a t  t h e  time of 

t h e  d i e t  r e c a l l .  Due t o  t h e  u n a v a i l a b i l i t y  o f  food va lues  

r e l a t e d  t o  b r e a s t  milk of vegan mothers, t h e  r e s e a r c h e r  d i d  

n o t  inc lude  these  d i e t  e q u i v a l e n t s .  

- -- 



Table 8 

Average Group I n t a k e s  of C a l o r i e s  and P r o t e i n  Based on 
24-Hour Diet Reca l l  by Age Group f o r  

Vegan and T r a d i t i o n a l  Chi ldren 
Age B i r t h  Through 

DIET AND SEX GROUPS 
GROUPINGS AVERAGE 

AGE 

Male & Female Vegan (2.11) 
M a l e k F e m a l e T r a d  (2.10) 

Male Vegan (2.11) 
Male Trad (3.00) 

i 
i 
! Female Vegan (2.11) 
I Female Trad 
I 

(2.11) 

/ Male Female Vegan (1 .91 
: 

Male & Female Trad ( 1 .8) 

Male Vegan (1.10) 
Male Trad (1 $8) 

Female Vegan (1 - 8 )  

Female Trad (1 -7) 

Male & Female Vegan (4.6) 
Male & Female Trad (4.4) 

Male Vegan (4.7) 
Male Trad (4.6) 

Female Vegan (4.3) 
Female Trad (4.2) 

Five 

AGE 
RANGE 

1-5 
1-5 

1-5 
1-5 

1-5 
1-5 

1-3 
1-3 

1-3 
1-3 

1-3 
1 - 3  

3-5 
3-5 

3-5 
3-5 

3-5 
3-5 

Years 

CALORIES 

2286 

1775 

2324 
1822 

2271 
1831 

221 1 

1749 

2433 
1869 

1823 
1630 

2254 
2046 

1886 
2242 

2334 
1850 

PROTEIN 
( grams 

82.3 
75.0 

85.8 
77.2 

76.8 
77'0 

06.1 
63.3 

96.7 
59 s 5 

67.6 
67.1 

75.2 
78.9 

59 e 1 
78.4 

80.8 
79.4 



I n  1 4  of t h e  18 comparisons, t h e  vegan s c o r e s  were l a r g e r  

than the  t r a d i t i o n a l .  With t h e  except ion of males age 3-5, 

t h e  vegans consumed more c a l o r i e s  than t h e  t r a d i t i o n a l  

s u b j e c t s  by an  average of  408 c a l o r i e s .  Regarding p r o t e i n  

i n t a k e s ,  i n  s i x  of the n ine  comparisons the  vegans consumed 

g r e a t e r  amounts of p r o t e i n  than  t h e i r  t r a d i t i o n a l  c o u n t e r p a r t s  

by a n  average of 9 .6  grams. 

The h igher  c a l o r i e  and p r o t e i n  i n t a k e s  f o r  t r a d i t i o n a l  

males age 3-5 was a t t c i b u t e d ,  i n  p a r t ,  t o  t h e  comparatively 

l a r g e  i n t a k e  of one t r a d i t i o n a l  s u b j e c t  i n  p a r t i c u l a r  who 

consumed 3949 c a l o r i e s  and 116.7 grams of p r o t e i n .  The 

remaining t rad i t iona l .  s u b j e c t s  i n  t h i s  age group consuned an  

average 1673 c a l o r i e s  and 65.3 grams of p r o t e i n .  Thus, t h e  

average i n t a k e s  f o r  t r a d i t i o n a l  males age 3-5 were skewed by 

one s u b j e c t '  s d i e t  f o r  t h a t  24-hour p e r i o d ,  When t h i s  

s u b j e c t ' s  s c o r e s  were excluded t h e  average was reduced and 

brought  wi th in  c l o s e r  range of t h e  vegan s c o r e s ,  

I n  genera l ,  t h e  h igher  c a l o r i e  i n t a k e  of vegan s u b j e c t s  

w a s  a t t r i b u t e d  t o  c e r t a i n  foods  i n  t h e i r  d i e t .  For i n s t a n c e ,  

soymilk, a  h igh c a l o r i e  h igh p r o t e i n  food, was consumed by 

t h e  major i ty  of t h e  c h i l d r e n .  Anywhere from one t o  s i x  cups  

were consuined d a i l y .  Other high c a l o r i e  Foods i n  t h e i r  d i e t  

include8 soybeans, kidney beans,  f r i e d  p o t a t o e s ,  and peanut  

b u t t e r .  These foods  a r e  a l s o  p r i n c i p l e  sourcee  o f  p r o t e i n .  

The a d d i t i o n  of sugar  t o  many of t h e i r  foods ,  e s p e c i a l l y  

soymilk, r a i s e d  t h e  c a l o r i e  c o n t e n t .  



The p o s s i b i l i t y  of a  c e r t a i n  degree of inaccuracy i n  

r e p o r t i n g  needs t o  be mentioned a s  w e l l ,  I t  is an accepted 

phenomenon t h a t  24-hour d i e t  r e c a l l s  o f t e n  g ive  a  somewhat 

erroneous  p i c t u r e  of d a i l y  food i n t a k e s ,  Th i s  held  t r u e  f o r  

both  groups and can l e a d  t o  over and underes t imates ,  

Although c a l o r i e  i n t a k e s  were h igher  f o r  vegans than f o r  

t r a d i t i o n a l  s u b j e c t s ,  t h e  r e v e r s e  was t r u e  f o r  weight 

measurements. Severa l  f a c t o r s  should be considered by way 

of p o s s i b l e  exp lana t ion  for. t h i s  d iscrepancy.  The vegan 

s u b j e c t s  may have engaged i n  a  g r e a t e r  amount of e x e r c i s e  

than  t h e  t r a d i t i o n a l  s u b j e c t s .  The dwel l ings  and support  

b u i l d i n g s  on t h e  Farm a r e  spread o u t  over approximately mi le .  

The c h i l d r e n  walk o r  run between t h e  b u i l d i n g s  e s p e c i a l l y  

dur ing  s p r i n g ,  summer and f a l l  months. Travel  by c a r  i s  

l i m i t e d .  Watching t e l e v i s i o n  is n o t  a  f o c a l  a c t i v i t y ,  

a l though a number of the  dwel l ings  have one. For t h e  most 

p a r t ,  t h e  c h i l d r e n  a r e  encouraged t o  keep busy playing w i t h  

one ano ther  outdoors  o r  i n  t h e  game room. 

The f a c t  t h a t  meals a r e  prepared communally a t  t h e  Farm 

may a l s o  be a f a c t o r .  Foods recorded dur ing  t h e  r e c a l l  were 

similar among t h e  vegan c h i l d r e n .  However, t h e  amounts v a r i e d  

according t o  age.  Had t h e  vegan c h i l d r e n  been l i v i n g  i n  

s e p a r a t e  households, t h e i r  d i e t s  may have r e f l e c t e d  a g r e a t e r  

variety of vege ta r ian  des igns  and food cho ices .  I n  t h i s  

egard,  t h e  t r a d i t i o n a l  group d i f f e r e d  i n  t h a t  they were 

ram from s e p a r a t e  households. 



Diet  History Quest ionnaire  

The average age of the vegan mothers was 26.2 years  

compared t o  27.5 years  f o r  the  t r a d i t i o n a l  mothers. The 

vegan mothers were a l so  younger a t  the b i r t h  of t he  c h i l d ,  

23.6 yea r s  as compared with 25.3 years  f o r  the t r a d i t i o n a l  

mothers. Three vegan mothers reported having a c h i l d  under 

5* l b s  a t  b i r t h .  Two t r a d i t i o n a l  mothers reported the same, 

A l l  of the  vegan mothers with ch i ld ren  under one year  of 

age were b reas t  feeding t h e i r  i n f a n t s  a t  the time of the  

study a s  compared t o  25% of the t r a d i t i o n a l  mothers. 

Seventy-five percen-; of the vegan mothers with ch i ldren  one 

year and o lder  b r e a s t  fed t h e i r  ch i ldren  during infancy a s  

compared t o  30% of t he  t r a d i t i o n a l  mothers, Another 20% of 

these vegan mothers combined b reas t  and b o t t l e  feeding. 

Furthermore, the  vegan women b reas t  fed t h e i r  ch i ldren  f o r  

longer per iods of time than the t r a d i t i o n a l  mothers. 

Approximately the same percentage of ch i ldren  i n  both 

groups ( 20% vegan, 19% t r a d i t i o n a l )  were rece iv ing  

supplemental vitamins and i r o n  a t  the time of the  survey. 

Sixty-seven percent of the  vegan mothers with ch i ld ren  one 

year o r  o lder  gave t h e i r  ch i ld ren  vitamins and i r o n  when 

they were i n f a n t s  as compared t o  57% of the  t r a d i t i o n a l  

mothers. 

During pregnancy, 96% of t he  vegan mothers took vitamins 

and i r o n  as compared t o  58% of the t r a d i t i o n a l  mothers. 

Twenty-six percent of the  t r a d i t i o n a l  mothers took only i r o n  



uring pregnancy and 4% of the vegan mothers took only 

vitamins. Twelve percent o f  the t r a d i t i o n a l  mothers took 

e i t h e r  vitamins nor i ron .  

The length of time vitamins o r  i ron  were consumed during 

regnancy varied a s  well .  Eighty percent of the vegan 

mothers took vitamins and i r o n  during the e n t i r e  t o m  of  t h e i r  

regnancy, as compared t o  50% of the t r a d i t i o n a l  mothers, 

h i r ty- four  percent of the t r a d i t i o n a l  mothers took vitamins 

d i ron  f o r  6-9 months of t h e i r  pregnancy a s  compared t o  125 

f the vegan mothers, The remainder took supplements f o r  l e s s  

han s i x  months of the  term. 

A l l  of the t r a d i t i o n a l  mothers and t h e i r  ch i ldren  

consumed foods of animal o r i g i n  s ince b i r t h .  S imi l a r i l y ,  a l l  

of the mothers of the vegan ch i ldren  were vegans themselves. 

Forty-four percent had followed a vegan d i e t  f o r  l e s s  than 

f i v e  years  and 56% f o r  more than f i v e  years ,  A l l  of the vegan 

ch i ldren  had followed t h e i r  d i e t  s ince b i r t h .  

Health S t a t i s t i c s  Growth Chart 8am~ar i son  

Anthropometric values f o r  vegan and t r a d i t i o n a l  subjec ts  

e r e  p lo t t ed  aga ins t  National Center f o r  Health S t a t i s t i c s  

rowth Charts  (1976) ( see  Appendix C) . A s  s t a t e d  i n  D ie t e t i c  

(19761, these pe rcen t i l e  curves a r e  based on l a r g e ,  

a t i o n a l l y  representa t ive  samples of ch i ldren  and r e f l e c t  a 

oad consensus of exper t s  i n  physical growth, ped ia t r i c  s , 
d c l i n i c a l  n u t r i t i o n  (p.1) . 

Vegan and t r a d i t i o n a l  scores  appear by sex i n  two age 



groups (0-36 months and 2 through 18 y e a r s )  i n  the  fo l lowing  

c a t e g o r i e s t  weight by age ,  h e i g h t  ( o r  l e n g t h )  by age,  and 

weight by h e i g h t .  Head circumference va lues  were n o t  p l o t t e d .  

NCH3 growth c h a r t s  r e p r e s e n t  c h i l d r e n  th ree  y e a r s  and younger 

on ly ,  A p o s s i b l e  exp lana t ion  f o r  t h i s  is the  f a c t  t h a t  

neuro log ica l  development is  seen a s  a process  l a r g e l y  conf ined 

t o  infancy and t h e  second y e a r  of l i f e .  However, vegan and 

t r a d i t i o n a l  head circumference va lues  were gathered f o r  

i n f a n t s  and f o r  s u b j e c t s  who were over t h r e e  y e a r s  of age.  As i 

a r e s u l t ,  none of t h e  s u b j e c t s '  s c o r e s  were p l o t t e d .  Na t iona l  

s t andards  f o r  t r i c e p s  and subscapular  s k i n f o l d  were n o t  

r e a d i l y  a v a i l a b l e .  Thus, t h e s e  a r e  n o t  included e i t h e r .  

P l o t t i n g  vegan and t r a d i t i o n a l  s u b j e c t s  on NCHS graphs  

i n d i c a t e d  where each c h i l d  ranked r e l a t i v e  t o  a l l  contemporary 

United S t a t e s  c h i l d r e n  o f  the  sme age and sex.  Thus, i f  a 

f i v e  y e a s  o ld  boy was a t  the  1 0 t h  p e r c e n t i l e  f o r  weight and 

h e i g h t  then  he is smal le r  than  90 o u t  of every 100 United 

S t a t e s  boys h i s  age. 

The Nat ional  Center  f o r  Heal th  S t a t i s t i c s  sugges t s  t h a t  

"normal" growth is represen ted  between t h e  25th and 75th 

p e r c e n t i l e s .  Measurements between the  1 0 t h  and 2 5 t h  and t h e  

75th and 90th may o r  may n o t  be normal, depending on p rev ious  

and subsequent measurements and on g e n e t i c  and environmental  

f a c t o r s  a f f e c t i n g  t h e  c h i l d .  Measurements above t h e  90th  and 

below the  10 th  p e r c e n t i l e s  o r d i n a r i l y  deserve p r i o r i t y  f o r  

checking,  r e f e r r a l  and follow-up. 



Vegan and t r a d i t i o n a l  scores  from the 25th, 50th and up 

o the  75th pe rcen t i l e s  were grouped in to  one category, 25th 

o 74th ( see  Table 9 ) .  I n  addi t ion ,  percent i le  ca tegor ies  

e r e  included for scores  f a l l i n g  below the 5th percent i le  

nd above the  95th. Male and female scores  a r e  presented 

a ra t e ly .  Table 9 was compiled from the growth c h a r t  

nkings of th ree  body measurements, thus each subjec t  is 

epresented three  t imes, 

Fif ty-nine percent of the vegan male scores  were p lo t ted  

n the 25th-74th category a s  compared t o  48% of the t r a d i t i o n a l  

l e s .  Sixteen percent of both the  vegan and t r a d i t i o n a l  

scores  f e l l  between the 10th and 24th pe rcen t i l e s .  A t o t a l  

f 17% of the vegan males were p lo t ted  i n  o r  below the 9th 

e r c e n t i l e ,  with 10% below the 5 th .  On the other  hand, 8% of 

he t r a d i t i o n a l  scores  were i n  the  same category w i t h  no scores  

f a l l i n g  below the 5th. 

A f a i r l y  d i s t i n c t  d i f fe rence  was found i n  scores  p lo t ted  

between the 75th and 89th pe rcen t i l e s  (58 vegan males, 23% 

t r a d i t i o n a l  males).  Two percent of the vegan males f e l l  

above the 90th percent i le  as compared t o  10% of the t r a d i t i o n a l  

males, with 5% of these above the 95th. 

I t  appears the g r e a t e s t  d i s t i n c t i o n s  between males i n  

t h  d i e t  groups is  a t  the two extremes, below the 10th and 

ove the  90th percent i les .  The t r a d i t i o n a l  males have a  

t e r  percentage (10%) above the 90th with very few (2%) 

w the  10th.  while t he  reverse is  t r u e  f o r  the vegans (17% 



National Center f o r  Health Stat i s t i c s  Growth Chart Percentile Distribution for 
Vegan and Traditional Children, Male and Female, Age Birth Through Five Yearsr 

Weight for  Age, Height for Age, and Weight for Height 



I A s i m i l a r  t r e n d  appears  i n  the  female s c o r e s .  A 

I comparable percentage (44% vegan females ,  50% t r a d i t i o n a l  

females)  f a l l  w i t h i n  the  25th t o  74th p e r c e n t i l e  c a t e g o r y ,  

E i g h t  pe rcen t  of the  scores  i n  both groups were p l o t t e d  

between t h e  10 th  t o  24th p e r c e n t i l e s ,  

I Thirty-one percen t  of the  vegan females a s  compared t o  

[ 1s of t h e  t r ad i t iona l  fernales r e r e  p l o t t e d  between t i e  7 5 t h  
5 

and 89th  p e r c e n t i l e s .  

A t o t a l  of 11% of the  vegan females f e l l  i n  o r  below the  

I 9 t h  p e r c e n t i l e ,  wi th  3% below the  5 t h  a s  compared t o  a t o t a l  

/ of 8% f o r  the  t r a d i t i o n a l  females.  S ix teen  percenr: of the  

1 female t r a d i t i o n a l  scores  were p l o t t e d  above the  90 th .  8% o f  

1 those  above the  95 th ,  a s  compared t o  6% of the  vegan females.  

I n  summary, t h e  g r e a t e s t  percentage i n  both  d i e t  groups 

f e l l  i n  the  25th t o  74th p e r c e n t i l e  ca tegory r e p r e s e n t i n g  

"normal" growth. The g r e a t e s t  d i f  f e rencea  between groups 

a r e  t h e  scores  p l o t t e d  above the  89th  and below the  9 t h  

p e r c e n t i l e s .  For males and females b o t h ,  t h e  vegans have a  

g r e a t e r  number of s c o r e s  f a l l i n g  j.n o r  below t h e  9 t h  p e r c e n t i l e  

than  t h e  t r a d i t i o n a l  s u b j e c t s  ( e leven  vegan s c o r e s ,  f o u r  

t r a d i t i o n a l  s c o r e s ) .  The r e v e r s e  ho lds  t r u e  above the  89 th  

p e r c e n t i l e  where t r a d i t i o n a l  s c o r e s  outnumber vegan scores  

( t e n  t r a d i t i o n a l ,  t h r e e  vegan s c o r e s ) .  

Th i s  comparison was n o t  intended t o  provide causa l /  

co r reLa t ion  a n a l y s i s .  I t  was designed t o  be d e s c r i p t i v e .  Rsnkings 



of vegans and traditional subjects in relation to national 

standards are included solely as backdrop information. A 

more in-depth assessment, including biochemical and clinical 

appraisals, would make a sound nutritional evaluation of these 

rankings ~ossible, It is of interest, however. to note that 

I 
- 

a greater percentage of vegan scores are below the 9th 

I percentile when compared to traditional scores, In addition, 

traditional scores appear more frequently above the 89th 

than do vegan scores. 



CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

Summarx 

An anthropometric s tudy of c h i l d r e n  fo l lowing  two 

d i f f e r e n t  d i e t s  was undertaken.  The 26 s u b j e c t s  i n  each 

- diet group were aged b i r t h  through f i v e  y e a r s .  Both groups 

were composed of 14 males and 1 2  females f o r  a  t o t a l  of 28 

males m d  24 females.  Vegan and t r a d i t i o n a l  were terms used 

t o  desc r ibe  t h e  two d i e t s .  Vegan s u b j e c t s  d i d  n o t  e a t  foods 

o f  animal o r i g i n  ( i . e ,  cow's milk ,  eggs,  cheese ,  mea t ) .  

T r a d i t i o n a l  s u b j e c t s  d i d  consume foods o f  animal o r i g i n ,  

A D i e t  His to ry  Q u e s t i o n n a i r e ,  adminis tered t o  t h e  mothers of 

t h e  s u b j e c t s ,  revealed t h a t  a l l  of t h e  c h i l d r e n  had been 

fo l lowing  t h e i r  r e s p e c t i v e  d i e t s  s i n c e  b i r t h .  

Height ( o r  recumbent l e n g t h ) ,  weight ,  head c i rcumference,  

t r i c e p s  s k i n f o l d ,  and subscapular  s k i n f o l d  measurements were 

t aken  on each s u b j e c t .  The mean score  of t h r e e  read ings  was 

used f o r  s t a t i s t i c a l  purposes.  An a n a l y s i s  of covar iance was 

c a l c u l a t e d  on each measurement us ing  age a s  the  c o v a r i a t e .  

The d a t a  w a s  en te red  by d i e t  group and sex  i n  t h e  fo l lowing  

manner t male vegan, female vegan, male t r a d i t i o n a l ,  female 

t r a d i t i a n a l .  A Pearson Product-Moment C o r r e l a t i o n  was c a r r i e d  

o u t  on s i x  in t ra -g roup  r e l a t i o n s h i p s  among t h e  measurements8 



triceps/subscapular , height/triceps, and height/subscapular . 
In addition, a Fisher's Zf Transformation test was calculated 

to determine inter-group significance between correlation 

coefficients for the above six relationships, 

Findinas 

No statistically significant difference was found in 

any of the five body measurements between subjects in the two 

diet groups at p b . 0 5 .  Thus, all of the null hypotheses in 

Group I were accepted. However, the analysis of covariance 

did include a test of significance between males and females, 

irrespective of diet. Although not stated as a hypothesis, 

triceps skinfold values were found to be significantly 

different between boys and girls measured at ~ 6 . 0 5 .  

Two intra-group correlations were found to be significant 

at p k .05, These were weight/height and triceps/subscapular . 
Both of these were significant in all four diet and sex 

groups. As a result, 8 null hypotheses in Group I1 were 

re jec ted . 
No inter-group correlations were significant at p 6 . 0 5 .  

Thus, all of the null hypotheses in Group 111 were accepted. 

Conclusions 

Although an understanding of these two group's nutritional 

dequacy was not a by-product of this study, it was apparent 

hat the subjects did not differ significantly in 5 specific 

body measurements. This lack of significance cannot be 



wholly a t t r i b u t e d  t o  a comparable l e v e l  of n u t r i t i o n a l  

adequacy between the two groups. From a more inc lus ive  

s tandpoint ,  the lack  of s ign i f icance  suggests  no major 

d i e t a ry ,  soc io logica l ,  environmental, hered i ta ry ,  emotional 

o r  psychological inf luences have produced r e s u l t s  t h a t  cause 

anthropometric i nd ica to r s  t o  vary s i g n i f i c a n t l y  between 

groups. Furthermore, s ince d i e t  was a  f ac to r  t h a t  d i d  

d i s t i ngu i sh  the two groups, it was concluded t h a t  d i e t  was 

not  causing the groups t o  d i f f e r  s i g n i f i c a n t l y .  This 

conclusion was applica-ble exclusively a t  t h i s  po in t  i n  the 

ch i ld ren ' s  growth and development. I t  was not  within the 

purvue of t h i s  study t o  extend these f ind ings  t o  o ther  groups 

of ch i ldren  following a  vegan o r  t r a d i t i o n a l  d i e t .  

Two possible  conclusions were drawn about the s i g n i f i c a n t  

d i f fe rence  i n  t r i c e p s  skinfold values between males and 

females i r r e spec t ive  of d i e t .  Physiological ly  , t h i s  f ind ing  

may r e f l e c t  na tu ra l ly  occuring d i f fe rences  between the sexes 

with females having a  g r e a t e r  percentage of body f a t  than 

males. I n  t h i s  study, t he  l a r g e r  female t r i c e p s  group mean 

scores  would support t h i s  conclusion. From a  methodoLogical 

s t ~ n d p o i n t ,  it could be concluded t h a t  t h i s  one f value w a s  

spuriously s i g n i f i c a n t ,  This i s  based on the  f a c t  t h a t  as 

the number of f values being t e s t ed  increases  so does the  

l ike l ihood of one being spuriously s i g n i f i c a n t .  

The two intra-group co r re l a t ions  found t o  be s ignig icant  

no t  only support well-known re l a t ionsh ips  between height  and 



weight and subscapular  and t r i c e p s  b u t  a l s o  a f f i r m  the  

cons i s tency  of the  measuring techniques  employed, 

The f a c t  t h a t  no in te r -g roup  c o r r e l a t i o n s  were found t o  

be s i g n i f i c a n t  sugges t s  t h a t  the  r e l a t i o n s h i p s  between 

measurements were f a i r l y  s i m i l a r  between the  d i e t  groups.  

S u b j e c t s  i n  both  d i e t  groups were consuming wel l  above 

recommended amounts o f  c a l o r i e s  and p r o t e i n  as def ined by t h e  

National Research Counc i l ' s  Recommended Dai ly  Die ta ry  

Allowances ( s e e  Table 1, p .18) .  I n  1 4  of t h e  1 8  d ie t / sex  

g r o w  comparisons, the  vegans consumed more c a l o r i e s  and more 

p r o t e i n  than t h e i r  t r a d i t i o n a l  c o u n t e r p a r t s ,  I t  was concluded 

from the  24-hour d i e t  r e c a l l  t h a t  c a l o r i e  and p r o t e i n  

requirements  were being met s a t i s f a c t o r i l y  by both  d i e t s .  

However, no conc lus ions  can be drawn about  t h e  vi tamin,  

mineral  o r  f a t  c o n t e n t  of e i t h e r  d i e t ,  A s  such the  n u t r i t i o n a l  

assessment is l i m i t e d .  

Recommendations 

Addi t ional  i n s i g h t  r e g a r d i n g  t h e  adequacy o f  v e g e t a r i a n  

d i e t s  , vegan i n  p a r t i c u l a r ,  could be gained through conduct ing 

l o n g i t u d i n a l  s t u d i e s  , Anthropome t r i c  s t u d i e s  of the  same group 

of vegan s u b j e c t s  extending from b i r t h ,  in fancy ,  chi ldhood,  

puber ty ,  adolescence,  and through adulthood would provide 

growth r a t e s  a t  many s t a g e s  of development. Recording 

anthropometric f i n d i n g s  a t  t h r e e  month, s i x  month, and one year  

o r  l o n g e r  i n t e r v a l s  would produce r e l i a b l e  anthropometr ic  d a t a  

on which t o  base  d i e t a r y  assessment.  These f i n d i n g s  could  be 



compared t o  non-vegan ch i ldren  and a more d e f i n i t i v e  

conclusion might be reached about the  adequacy of vegetarian 

d i e t s .  I t  would become important t o  evaluate American 

s tandards which a r e  based on the growth of persons consuming 

animal foods. Anthropometric standards f o r  count r ies  where 

animal foods a r e  not  r egu la r i l y  ava i lab le  could be used a s  a 

supplementary index of comparison. 

A discussion of the r e l a t i onsh ip  between American 

s tandards f o r  growth and des i red  l e v e l s  of hea l th  might be 

he lpfu l  i n  placing American standards i n  perspect ive . 
Generally speaking, Americans have made use of a g rea t  va r i e ty  

of animal foods, To some ex ten t ,  growth r a t e s  r e f l e c t  these  

d i e t  choices.  Drawing from a var ie ty  of l i f e s t y l e  and d i e t  

choices  i n  forming a concept of optimum hea l th  would enable 

researchers  t o  combine the b e s t  from a l l  c u l t u r e s  and 

s o c i e t i e s .  Therefore, it i s  appropriate  t o  recognize t h a t  

the  American d i e t  may not  prove t o  be a standard i n  i t s  

e f f e c t s  on growth and development. Furthermore, it may 

r e l ease  frcn! a t t e n t i o n  the  not ion t h a t  increased body s i z e  

r e f l e c t s  g rea t e r  l e v e l s  of hea l th  ( i . e .  the t a l l  ch i ld  a s  a 

model of exemplary hea l th ) .  

A l a r g e r  sample s i ze  ( n >  30 f o r  males and females) 

would render the r e s u l t s  more representa t ive ,  Vegetarianism 

is  still a f a i r l y  unique d i e t  choice i n  the United S t a t e s .  

Vegans a r e  even more r a r e .  I t  might be d i f f i c u l t ,  therefore ,  

t o  ga ther  l a r g e  numbers of ch i ldren ,  However, a l a r g e r  group 



of sub jec t s  would ensure t h a t  the  s t a t i s t i c a l  firidings were 

appl icable  i n  a broader scope than t h i s  study. I t  would a l s o  

be preferab le  t o  choose sub jec t s  from separate  households 

represent ing  a c ros s  sec t ion  of vegetarianism. The 

anthropometric f indings would then r e f l e c t  t he  e f f e c t s  of the 

d i e t  when pract iced i n  a var ie ty  of circumstances. Matching 

f o r  age might a l s o  be considered. 

The homogeneity of the subjec ts  i n  terms of t h e i r  d i e t  

planning may have a f fec ted  the  outcome of t h i s  study. The 

Farm members comprise a group t h a t  is aware of n u t r i t i o n a l  

planning s k i l l s  perhaps more so than other  vegetar ians.  This 

has y e t  t o  be explored. I n  addi t ion ,  f u r t h e r  research could 

address  the sub jec t s '  exposure t o  sunl ight  and l e v e l  of 

exerc ise  a s  f a c t o r s  inf luencing growth. 

A more thorough combination of n u t r i t i o n a l  i nd ica to r s  

cbuld be employed i n  fu tu re  s tud ie s .  bs a supplement t o  

anthropometric f ind ings ,  laboratory ana lys i s  of ur ine an2 

blood samples, . c l i n i ca l  app ra i sa l s  of general v i t a l i t y ,  

review of hea l th  records,  m.d more extensive d i e t  r e c a l l s  

would provide a f i rm b a s i s  f o r  n u t r i t i o n a l  assessment. 

A pr inc ip l e  recomnendetion emerging from t h i s  study 

pe r t a in s  t o  education. The f ind ings  of t h i s  study and o the r s  

have indicated t h a t  growth i s  sustained under a vegetar ian 

d i e t .  Information per ta in ing  t o  the  c r ea t ive  and hea l th fu l  

use of vegetables,  legumes, f r u i t s ,  and nu t s  i s  key t o  a 

broader understanding of d i e t  a l t e r n a t i v e s .  This is espec ia l ly  



t r ue  i n  the United S t a t e s  where pro te in  i s  primari ly  derived 

from animal foods. 

Educational e f f o r t s  through school systems, medical 

groups, and people i n t e re s t ed  i n  food a l t e r n a t i v e s  would 

enable more ind iv idua ls  t o  evaluate  and redesign present  food 

choices ,  Nut r i t iona l  information including d i e t  a l t e r n a t i v e s  

could be made ava i lab le  through hea l th- re la ted  courses i n  the 

school system. A theme of t h i s  educational experience might 

be t h a t  awareness of food choices  and d i e t  a l t e r n a t i v e s  a r e  

personal decis ions based on f ac tua l  information and, broadly 

speaking, sociological  in f luences  . 
Factual  information regarding n u t r i t i o n a l  needs and food 

values could be designed and presented a t  grammar school 

l eve l s .  Values c l a r i f i c a t i o n  regarding d i e t  would begin i n  

junior high school and continue through senior  high school.  

I n  community in t e rac t ion  n u t r i t i o n i s t s  and d i e t i t i a n s  

could continue t o  f o s t e r  a c l e a r e r  understanding and 

appreciat ion f o r  d i e t  a l t e r n a t i v e s  through open-minded 

counseling, 
I Education may alvo be he lpfu l  i n  promoting a more 

s e n s i t i v e  appreciat ion of foods and t h e i r  preparat ion and 

1 influence on the whole person, Food choices  might become a 
i 
i more s i g n i f i c a n t  r e f l e c t i o n  of the individual  ' s perspect ive 
I 
I 

, on himself o r  herse l f  and one 's  t o t a l  hea l th ,  
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APPENDIX A 



Table 10 

Anthropometric Readings f o r  Height ( o r  recumbent length) , Weight, 
Head Circumference, Triceps Skinfold,  and Subscapular Skinfold: 

Male Vegans Age B i r th  Through Five 

AGE OF HEIGHT ( o r  E I G H T  IiEAD TRICEPS SUBSCAPULAR 
SUBJECT recumbent length)  kg CIRCUMFERENCE SKINFOLD SKINFOLD 

cm cm mm mm 

*1.10 s i g n i f i e s  one year  and ten  months 



b 

Table 11 

Anthropometric Readings f o r  Height ( o r  recumbent length) ,  Weight, 
Head Circumference, Triceps Skinfold,  and Subscapular Skinfold: 

Female Vegans Age B i r th  Through Five 

I AGE OF HEIGHT ( o r  WEIGHT HEAD TRICEPS SUBSCAPULAR 
SUBJECT recumbent length) kg CIRCUWERENCE SKINFOLD SKINFOLD 

cm c m  mm mm 

109.2 51.6 

8.6 43.2 12  8 

*5.6 s i g n i f i e s  f i v e  yea r s  and s i x  months 



Anthropometric Readings f o r  Height ( o r  recumbent length) ,  Weight, 
Head Circumference, Triceps Skinfold,  and Subscapular Skinfold: 

Male Tradi t iona l  Age B i r t h  Through Five Years 

HEIGHT ( o r  WEIGHT HEAD TRICEPS SUBSCAPULAR 
SUBJECT recumbent length)  kg CIRCUMFERENCE SKINFOLD SKINFOLD 

cm cm mm mm 

102.2 14.5 50.8 10 4 
68.2 7 4 44.5 11 5.7 
104.8 15.4 51.4 9 5 

70 97 8.2 46.6 10.3 7 
108.6 16.3 51.4 9 4 

80.2 13.9 47.4 17.3 11.3 

12.4 48.9 10 6.3 
11.1 19.7 52-7 10 6.3 

93.6 s i g n i f i e s  th ree  years  and s i x  months 



Table 13 

i Anthropometric Readings f o r  Height ( o r  recumbent length), Weight, 
Head Circumference, Triceps Skinfold,  and Subscapular Skinfold: 

N 
a3 Female Tradi t ional  Age B i r th  Through Five Years 

AGE OF HEIGHT ( o r  LmIGHT HEAD TRICEPS SUBSCAPULAR 
SUBJECT recumbent length)  kg CIRCUMFERENCE SKINFOLD SKIMFOLD 

c m  c m  mm mm 

-- 

*.9 s i g n i f i e s  nine months 



C a l o r i e  and P r o t e i n  In take  Based 
on 24-Hour D i e t  R e c a l l  of Vegan Chi ld ren  

Age One Through Five Years* 

AGE OF SEX 
SUBJECT 

CALORIE PROTEIN (grams) 

+Calor ie  and p r o t e i n  i n t a k e s  were n o t  c a l c u l a t e d  
f o r  i n f a n t s  under one y e a r  of age.  



C a l o r i e  and P r o t e i n  I n t a k e  Based 
on 24-Hour D i e t  Recall. o f  T rad i t i ona l .  C h i l d r e n  

Age One Through F ive  Years* 

AGE OF SEX 
SUBJ1ECT 

CALORIE PROTEIN (grams) 

"Calor ie  and p r o t e i n  i n t a k e s  were n o t  c a l c u l a t e d  
f o r  i n f a n t s  under one y e a r  o f  age. 



Table 16 

Numbered Responses t o  the  D i e t  His to ry  
Ques t ionna i re  Administered t o  t h e  Mothers o f  

Vegan and T r a d i t i o n a l  Chi ld ren  Age B i r t h  Through Five Years 

1. Re la t ionsh ip  between guardian and c h i l d .  

VEGAN TRADITIONAL 
-- 

25" 2 6 
0 0 
0 0  

2-3-4. Age of c h i l d .  

YEARS VEGAN TRADITIONAL 

41 5 8 

1-1 .11 8 8 
2-2.11 2 2 

3-3.11 4 3 
4-4.11 3 2 

5-5.11 3 3 

6 Age of mother*". 

YEARS VEGAN TRADITIONAL 

*One vegan s u b j e c t  d i d  n o t  r e p l y  t o  the  q u e s t i o n n a i r e  
**Replies a r e  n o t  r epea ted  f o r  mothers wi th  more than one c h i l d  

p a r t i c i p a t i n g .  Seven vegan mothers had more than  one a h i l d  
n  t h e  s tudy  as compared t o  t h r e e  t r a d i t i o n a l  mothers. 



7-8. Age of mother a t  b i r t h  o f  c h i l d .  

YEARS VEGAN TRADITIONAL 

00 2 4 
20-24 12 9 
25-29 11 7 
30-34 0 4 
35-39 0 2 

9-10-11-12, B i r t h  weight of c h i l d .  
- 

LBS/OUNCES VEGAN TRADITIONAL 

7.0; 8.0; 8.6; 6.7; 6.7; 9.9; 4.12; 8.7; 6.10; 6.12s 10.0; 
6.7; 10.10; 8.111 11.4; 6.11; 8.0r 6.4; 8.4; 3.12; 6.6r 6.41 
8.0; 6.3; 7.4; 7.7; 4.0; 8.1; 7.14; 6.13; 6.131 7.6; 8.11; 
7.9; 8.6; 6.1~ 6.15; 8.6 7.14; 8.2; 7.141 8.9; 

6.131 7.12; 9.0; 9.0; 
6.9; 6.7; 9.6; 8.61 6.10 

13-14. Other c h i l d r e n  in fami ly .  

VEGAN TRADITIONAL 

15. Babies weighing 58 l b s  a t  b i r t h .  

VEGAN TRADITIONAL 

N 0 10 20 
Yes 



16-17. How many? 
---- 

VE CAN TRADITIONAL 
- 

0 0 0 

1 3 2 

18.  (For mother) Are you breast feeding now? 

W GAN TRADITIONAL 

Yes 12 2 
No 13 24 

19.  If yes ,  how long? 

LENGTH OF TINE VEGAN TRADITIONAL 

Since birth 3 1 
0-3 months 2 1 

3-6 months 1 0 

6-9 months 0 0 

9-12 months 6 1 

)1 year 0 0 

No Answer 13 23 

20. (For mother with babies 1 year and older) During infancy 
was baby breast fed, bo t t l e  fed or both? 

VE CAN TRADITIONAL 

Breast Fed 15 5 
Bott le  Fed 1 11 

Both 4 3 
Can ' t Remember 0 0 

No Answer 5 7 
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21. I f  yes, f o r  how long? 

LENGTH OF TIME VEGAN TRADITIONAL 

0-3 months 0 4 

3-6 months 0 i 
6-9 months 5 1 

9-12 months 14  9 
)1 year 1 4 
No Answer 5 7 

22. Child now rece ive  supplemental vitamins o r  i ron?  

VEGAN TRADITIONAL 

N o 15 
Yes, vitamin only 4 
Yes, i r o n  only 0 
Yes, both vitamin and 
i ron  5 
Yes, b u t  don't  know 
composition 0 

No answer 1 

23. I f  yes ,  how often? 

LENGTH OF TIME VEGAN TRADITIONAL 

Once a month 2 0 

Once every two weeks 1 0 

Once a week 2 0 

Three times a week 1 1 

Daily 2 14  

Not sure 0 0 

No answer 1 7  11 



24. (Mothers with ch i ldren  one year and o l d e r )  During c h i l d ' s  
f i r s t  year - did he/she receive supplemental vitamins 
o r  i ron? 

VEGAN TRADITIONAL 

Can * t remember 0 0 
Yes, vitamin only 2 

Yes, i ron  only 0 
Yes, both vitamins and 
i r o n  14 
Yes, b u t  don ' t  know 
composition 0 

No answer 6 9 

25. How of ten? 

FREQUENCY VEGAN TRADITIONAL 

Once a month 0 
Once every two weeks , 2 

Once a week . I 
Three times a week 3 
Daily 10 
Not sure 0 

No answer 9 

26. (For mother of c h i l d )  Vitamin or  i ron  during pregnancy: 

VEGAN TRADITIONAL 

No 0 3 
Can't remember 0 0 

Yes, vitamin only 1 0 

Yes, i r o n  only 0 7 

Yes, both vitamin and 
i r o n  24 15 

Yes, but don't know 
composition 0 1 

_ I-.I_IYw__I 



No answer 

27. What length o f  time? 

LENGTH OF TIME VEGAN TRADITIONAL 

Approximately 1 month 0 0 

1-3 months 0 

3-6 months 2 

6-9 months 3 
Whole term 20 

Can't remember 0 

No answer 0 3 

28. Does parent  e a t  foods with animal pro te in?  

VEGAN TRADITIONAL 

Yes 0 2 6 
No 25 0 

29. Length of time parent  followed cu r ren t  d i e t .  

LENGTH OF TIME VEGAN TRADITIONAL 
- 
One year or  less 0 

1-2 years  2 

2-3 years  4 
More than 3 years  5 
More than 5 years  14  

A l l  my l i f e  0 

30. Does c h i l d  e a t  foods with animal pro te in?  

VE CAN TRADITIONAL 

-- .I 

Yes 0 2 6 
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1 year 0 0 

2 years 0 0 

3 years 0 0 

4 years 0 0 

5 years or more 0 0 
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MEASURES 9 3 

Please Print 

M F - 
Child's Last First Name Sex 

u- 
Name 

Parent/Guardian First Name Telephone Number 
Last Name 

Street Address City State Zip Code 



I have given permission f o r  t o  
c h i l d ' s  name 

p a r t i c i p a t e  i n  a study of anthropometric measurements on 

c h i l d r e n ,  These measurements inc lude :  h e i g h t ,  weight,  head 

c i rcumference,  t r i c e p s  s k i n f o l d  th ickness ,  and subscapular  

s k i n f o l d  th ickness .  I t  has  been expla ined t h a t  t h e s e  

measurements are n e i t h e r  p a i n f u l  nor  harmful t o  t h e  c h i l d .  

I understand t h a t  t h i a  s tudy is  be ing  performed t o  compare 

measurements of c h i l d r e n  fo l lowing  two d i f f e r e n t  t y p e s  of d i e t s .  

I understand t h a t  t h i s  s tudy i s  l i m i t e d  t o  t h a t  purpose. My 

name and my c h i l d ' s  name w i l l  n o t  appear anywhere i n  t h e  f i n a l  

r e p o r t .  

I t  has  been expla ined t h a t  I am f r e e  t o  withdraw from 

p a r t i c i p a t i o n  a t  any t ime. I understand t h a t  t h e r e  is  no c o s t  

involved,  

D r .  Cameron Gundersen has  o f f e ~ e d  t o  answer any q u e s t i o n  

I might have about t h e  purpose o r  procedure of t h i s  s tudy.  

I have read  and f u l l y  understand t h e  above informat ion.  

Date - 
~ a r e n t / G u a r d i a n  

Witness Researcher 
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-- 1 What i s  t h e  r e l a t i o n s h i p  between you and t h e  c h i l d  
being measured? 

1. Mother 
2 .  Pa ther  
3 .  Guardian 

.- 2-3-4 How o ld  i s  your c h i l d ?  y e a r s  months 

- 5-6 How o l d  a r e  you? y e a r s  

7-8 How o ld  were you when your c h i l d  was born? 
y e a r s  

9-10 
11-12 B i r t h  weight of c h i l d ?  l b s  oz 

- 13-14 How many o t h e r  c h i l d r e n  do you have? 

1 5 Did any of your b a b i e s ,  inc lud ing  t h e  one being 
measured, weigh l e s s  than 53 l b s  (2500 gms) when 
they were born? 

1. y e s  
2.  no 
3. c a n ' t  remember 

- 16-17 How many? 

- 1 8  (For  mother) Are you b r e a s t  f eed ing  now? 

1. y e s  
2.  no 

- 1  9 If y e s ,  how l o n g  have you been b r e a s t  feeding? 

1. S i n c e b i r t h  4. 6-9months  
2.  0-3months  5. 9-12months  
3. 3-6 months 6.  Over 1 year  

- 2 0 (For  mothers w i t h  bab ies  one y e a r  and o l d e r )  
During infancy,  was t h e  baby b r e a s t  f ed ,  b o t t l e - f e d  
o r  both? 

1. Breas t  f ed  only 3 .  Both 
2 .  B o t t l e  f e d  only  4.  Can ' t  Remember 

If yes, f o r  how long? 

1. 0-3 months 4. 9-12 months 
2 .  3-6months  5 .  O v e r l y e a r  
3 .  6-9 months 



mental vitamins 

1. no 
2. yes ,  vitamins only 
3 .  yes ,  i ron  only 
4, yes,  both vitamins and i ron  
5 yes,  bu t  don't  know composition 

I 2 3 If yes,  how often? 

1. Once a month 4. 3 times a week 
2 ,  Once every two weeks 5. Daily 
3 .  Once a week 6. Not sure 

- 24 (For mothers with ch i ldren  1 year and o lde r )  
During his/her f i r s t  year  did the c h i l d  usual ly 
g e t  supplemental vitamins o r  i ron? 

1, no 
2. cari ' t  remember 
3. yes ,  vitamins only 
4. yes ,  i ron  only 
5. yes ,  both vitamins and i ron  
6. yes ,  but  don ' t  know composition 

If  yes ,  during his/her f i r s t  year ,  how o f t en  
would the  ch i ld  receive vitamins? 

1. Once a month 4. 3 t i m ~ b s  a week 
2.  Once every two weeks 5 .  Daily 
3. Once a week 6 ,  Not sure  

- 2 6 (If mother of c h i l d )  
During your pregnancy w i t h  t h i s  c h i l d ,  did you 
take vitamirls o r  iron? 

1. no 
2.  c an ' t  remember 
3. yes ,  vitamins only 
4. yes ,  i ron  only 
5. yes ,  both vitamins and i r o n  
6. yes ,  bu t  don't  know composition 

-27 If  yes,  f o r  what length  of time? 

1. Approxi-stely 1 month 
2. 1-3 months before b i r t h  
3. 3-6 months before b i r t h  
4, 6-9 months 
5 During the  whole term 
6. Can't remember 



- 

9 7 
- 2 9  How long have you followed t h i s  d ie t?  

1, 1 year or l e s s  
2 .  1-2 years 
3 2-3 years 
4 .  More than 3 years 
5 .  More than 5 years 
6 .  All. my l i f e  

-30 Does your chi ld e a t  eggs, cheese, meat, f i s h ,  o r  
drink milk? 

1 .  yes  2, no 

3 1  How long has your chi ld followed t h i s  d i e t ?  

1 .  Since birth 4 3 years 
2 .  1 year 5 .  4 years 
3 .  2 years 6 ,  5 years or more 
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24 HOUR FOOD RECALL 

DA'FE t 

Te l l  me everything you (your ch i ld )  a t e  and drank from the time 
you (your c h i l d )  got up i n  t he  morning u n t i l  ou (your ch i ld )  
went t o  bed a t  n igh t  and whet you (your c h i l d  'I a t e  during the 
n igh t .  Be sure  t o  mention everythi-ng you (your c h i l d )  a t e  o r  
drank a t  home, a t  work and away from home, Include snacks and 
dr inks  of all kinds and everything e l s e  you (your c h l l d )  put  i n  
mouth and swallow, 

- 
TIME P L A C E  FOOD E A T E N  AMOUNT 

I 
1 
I 

I 

Nutr i t ion  Soc t i o n  
W . T . C ,  Program 
His. Div. Health 
3/76 



APPENDIX C 



7 
-- 

Figure P 
1 

National Center for Health S t a t i s t i c s  Growth Chart 
Comparison With Vegan and Traditional Males: 

Length by Age (0-36 months) 

Vegan 
A Traditional 

I 



h 

National Center for Health Statistics Growth Chart 
Comparison With Vegan and Traditional Maleat 

Stature by Age (2-18 years) 

AGE IN YEARS 

Vegan 
A Traditional 



Figure 3 102 

National Center for Health Statistics Growth Chart 
Comparison With Vegan and Traditional Females: 

Length by Age (0-36 months) 

AGE IN MONTHS 
o 3 6 9 12 15 18 21 24 27 30 33 36 

Vegan 
A Traditional 
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Figure 5 104 

National Center for Health Statistics Growth Chart 
Comparison With Vegan and Traditional Males: 

Weight by Age (0-36 months) 

Vegan 
A Traditional 



F i g u r e  6 

National Center for Health S t a t i s t i c s  Growth Chart 
Comparison With Vegan and Trad i t ion~ l  Males: 

Weight by Age (2-18 years) 

Vegan 
A Traditional 



Figure 7 106 

National Center for Health S t a t i s t i c s  Growth Chart 
Comparison With Vegan and Traditional Fernaleso 

Weight by Age (0-36 months) 

AGE I N  MONTHS 

8 Vegy 
Traditional 



Figure 8 

National Center for Health Statistics Growth Chart 
Comparison With Vegan and Traditional Pemalest 

Weight by Age (2-18 years) 

Vegan 
A Traditional 



National Center for Health S t a t i s t i c s  Growth Chart 
Comparison With Vegan and Traditional Males: 

Weight for  Length (0-36 months) 

LENGTH IN INCHES 

22 24 26 28 30 32 34 36 38 40 

Vegan 
A Traditional 



Figure 10 109 

National Center for Health S t a t i s t i c s  Growth Chart 
Comparison With Vegan and Traditional Males: 

Weight by Stature (Prepubertal) 

Vegan 
A Traditional 



Figure 11 

National Center for Health Statistics Growth Chart 
Comparison With Vegan and Traditional Femalesr 

Weight for Length (0-36 months) 

8 Vegan 
A Traditional 



Figure 1 2  

National Center f o r  Health S t a t i s t i c s  Growth Chart 
Comparison With Vegan and Tradi t iona l  Females: 

Weight by S ta ture  (Prepubertal  ) 

STATURE IN CM 

Vegan 
A Tradi t iona l  


