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ABSTRACT 

It has been  assumed t h a t  malabsorption of f a t  and protein is 
% 

t h e  r a i n  cause of weight loss a f t q r  jejonoilaostomy. T&> 
I 

assumption had not b e a n  tested u n t i l  a+stddy by 

P i l k i n g t o n  et al. (1976). They found t h a t  a reduction of 

c a l o r i c  i n t a k e  was largely r e s p o n s i b l e  f o r  post-operative u e i  ght 

loss* 

T h i s  s t u d y  hypothesized that the reduc t ion  of c a l o r i c  intake 

fo l lowing  je juncileostcmp is a f u n c t i o n  cd unpleasant  side 

effects s u c h  as diarrhea, b l o a t i n g ,  abdominal p a i n  and nausea 

experienced in conjunction with food consumption. It, was assumed ' 

t h a t  u n p l e a s a n t  effects associated with e a t i n q  fol3ouitrq 

jerjtlncileostomy h a v e  avers ive  e'ffects, t h a t  is, act as ~ u n i s h e r s  

which reduce food i n t a h ~ .  If the h y p o t h e s i s  is coxrect there 

should b e  a correlation betueeri f requency  and s e v e r i t y  of , 

avers ive  side effects, c a l o r i c  intake, and amouat of 

past-operat i v e  vsiqht lass .  

t .- To test the above hypothesis eiqhteen candidates f o k  

je junoiheostcap (13 females, 5 males) agreed to coaplete  s i x  t es t  

sessions. The s e s s i o n s  were given a t  pre-op, two reeks post.-op, 

and one, tuo,  three. and four months post-op.  A t  aacb test 

session t h e y  corpleted t h e  f o l l o u i n q :  (1) caloric  i n t a k e  records 

f o r  3 consecutive days; ( 2 )  quest ionnaires  d e s i g n e d  t o  measure 7 

f rtjquency and pleasantness/nnpleasantness  of a list of items, 

iii 



scne of which are pote n t i d  sgdt.. effects of j e  junof leostcay.  

~lexren of the i n i t i a l  e i g h t e e n  p a t i e n t s  completed tb5s iztteasire 

r e p e a t e d  measures d e s i g n ,  

The results  showed t h a t  p a t i e n t s  a t e  s i g n i f i c a a t l p  fever 

ca lor i e s  two weeks and one, two, three and four months 

post-operatively,  compared to pre-operat ively .  Fnrthsraore, it 

was found t h a t  there is a r e l a t i o n s h i p  between frequency  and 

sever i ty  cf same *aversive effsctsr8 and calorfc intake followinq 

je junoileostorrp. These results: (a) confirm recent studies 

{ ~ i l k i n g t o n  e t  a l , ,  1376; Bray, 1976; Condon, 1978) showing t h a t  

ca lor i c  i n t a k e  is reduced af ter  jaj&oilcostowy: and  (b) ars 

cons i s tent  with the h y p o t h e s i s  that certain naversj.re effectsw of 

the o p e r a t i o n  are ccrrelated w i t h  reduced ca lor i c  i n t a k e ,  
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Corinq the last twenty years, intestinal bypass surgery has  
+ 6 I 

been used in some p a t i e n t s  for t h e  t r e a t n e n t  of extreme cbes i ty i '  

Papne and D e v i n d  $ 1  956) Mere the first to i n v e s t i g a , t e  short 

c i r c u i t i n g  t h e  intestine I j e j n n c i l e c s t o ~ y )  for obese pat i entg .  

Since then an e s t i m a t e d  12,000 - 20,000 s u c h  operat ions-have  been 

perforsed in the U n i t e d  Sta tes  (Iber, 1 3 7 1 ) .  Unfortunately, no 

ccmparable data are available for Canada. The t e c h a i g u e  u s e d  in 

t h e  o r i g i n a l  aperation h a s  been  eodffied several tiaes and new 

rev i s ions  are still e v c l v i n g .  The operation r e m a f n ~  

c o n t r o v e r s i a l  f o r  t w c  main reasons: - 

8 )  u n c e r t a i n t y  abcat  r e l a t i v e  b e n e f ~ t s ~ ' ~ e r ~ ~ s  p o s s i b l e  

medica l  and psycho loq ica l  side effects; 

2 )  d i s p u t e s  concerning which factors contr ibute  t o  weight 

loss post-oper a t i v e l y ,  

B o t h  thes3 issnes will be dealt with in subsequent sections. 
-" . 

The Operation 

The two o ~ e r a t i v e  procedures used at p r e s e n t  i n c l u d e :  

1) End-to-side jejunoileostomy. It is referred to as mthe 

fourteen + four cperatfan" w i t h  the proximal 14 i n c h e s  
*.., 

of t h e  jejunum aaastorosed e n d  to side, t o  the terrinal  

--.-l' i l e n s  4 i n c h e s  proximal t o  t h e  ileocecaf v a l v e ,  (See 

24 A m o d i f i c a t i o n  of ( I )  consists of a conversion of tbe 

e n d - t o - s i d e  anastomosis t o  an obi igatory end-to-ens 

r e s t o r a t i o n  of bowel c o n t i n u i t y .  Such a procedare 



Fig 1 End to sida jejunoiteostomy 



reg uires a second aaastoaosis  
,-- 
C 

b p p d s e e d  segment t c  a portion 
i " 

g a s t r o i n t e s t i n a l  tract. (See 

i n t e n t  of the  t w o  anastomoses 

of t h e  d i s t a l  snd of  the 

t h e  f nnct3oning 

pig. 21  he primary 

approach is tc minimize 

, 6 W l o x  intc the b y p a s s e d - i n t e s t i n a l  s e g n e n t  and t h e  

unpredictable ab~orption of c a l o r i e s ,  as w e l l  a s  

cho le s t ero l  arrd t i l e  acids, 'in h y p e r l i  ~ i d e s i c  obese 

p a t i e n t s ,  

In b o t h  t ecbn igoes  a large portion of %Iff smali i n t e s t i n e  is 

t y p a s r c d  rather than r e ~ o r e d  and, accordin&, t h e  cpetat ion  is 
/-,, f 

- 
%f 

r e v e r s i b l e .  I n t e s t i n a l  continuity h a s  been restored in a l ~ o s t  81 

d,f p a t i e n t s  ILte f ,  1 977) . The reasons for a t t e m p t i n g  'je junoileal  

t p ~ a s s  r e v e r s a l  are z a n y  and varied, But improper s e l e c t i o n  of 

p o o r l y  zotivated oa tient s snd severe refractory metabolic 

1berrstic3.s c c n s t i t a t e  f r e q n e n t  reasons for  attemptsaq 

P h y s i c a l  Costs and Benefits 
t 

d e j i c a i  C o a ~ 1 i c a t i o n z :  

af Hartal i ty:  T h e  average operat ive  mrtalitq cf 

inal b y p a s s  is 32,  However, there is much 

arcnq medical centers, ranqfng from 1.4 t o  

failure occur in 3 t o  3% of p a t i e n t s  {Abrarowicz, t W 8 ) ,  

Death r e l a t e d  t c  hepatic d i s e a s e  has  been  fc&anse 

f r o r  0.8% i n  a sample  of 123 p a t i e n t s  to 84 in 2,359 
3 

," 



Fig 2 End to end jejunoileostomy 
Scatt et a1 (1911) 



c) Renal impairaeat: 15 t o  3 0 1  df p a t i e n t s  darc lcp  urinary 1. 
L 

calculi (stones) as a result of increased absorption of 
Q 

-. 
ld ia targ  oralates  and ' d e c r e a s e d  ur ine  volo~e. Oxalate 

Lf. 

crystal d e p o s i t s  w i t h  t h e  reria$ ~arericbpaa have  led to 

focal I n t e r s t i t i a l  nephritis and irreverskble renal 

failure, In some p a t i e n t s  an i d s u n e  type of n e p h r i t i s ,  
1 

w h i c h  can be severe, has been reported {Abrarowicz, 

Diarrhea: Serere diarrhea occurs in most gat ients  

p o s t - o p e r a t i v e l y ,  By sir months t h e  d iarrbea  u s u a l l y  

decreases to less t h a n  four sesi-fcrmed stacls  per day. 

However, some p a t i e n t s  have reported t h a t  they  s t i l l  

h a v e  diarrhea wbfch persists up t c  2 y e a r s  after 
- 

sur qery. Factors c o n t r i b u t i n g  t-c post-operative 

diarrhea include : shor ter  bouel, i r r i t a n t  effects of 

unabsorbed bile a c i d s  and bacterial  overgrcwth In the 

e x c l a d s d  intestinal segment, Fool  saellinq flatus and 

abdoninal distention after meals p e r s i s t  for  years i n  

some p a t i e n t s  (Akranowicz, 1978). 

Halnntri t ion:  Important nutrients such a s  amino acids, 

protein, v i t a s i n s  and u a e ~ a l s  are ~alabsarbed, 

E s p e c i a l l y  severe is t h e  d e p l e t i o n  of calc#um and - 

potassium which can produce tetancy fauscl%s remain in 
F- 

axcited s t a t e )  {Corsa, 1974) and p o t a s s n i n  lass which 

may l e a d  to severe hypokalemia. Sore  pat ieats  show -, 

4 a 
Pi. 



ssccndang effects of  ~ a l n u t r i t i o n ,  h a t  r lass, muscle 

S~ v a s t i n q ,  hy ~ o p r c  teineeia and bone dsmineral ization,  

, f )  Enteritis: According togren ick  (1976) , a tdcminal  pain,  

feyer ,  exacerbat ion  of diarrhea and other s i g n s  of 
C 

inflammatory b o w l  d i s e a s e  suggest the gxesemce of 
1 

bypass enteropathg, which i s  pcssfblp related to 

anaerobic  bacterial  overqtowth i n  the ercloded h a p s  and 
- t h e  f u n c t i o n i n g  small bowel (Corrodi, 3978) . A n o r e c t a l  

I 

disorders, ,  i n c l u d i n g  f issnres, abscesses and 

heaarrhoids, c a n  a l s o  develop,  

Poss ib le  Bedical Benef i t s  

These p o t e n t i a l  c e ~ p l i c a t i o n s  myst be balanced against  t h e  

p o s s i b l e  b e n e f i c i a l  effects of surgery (or of resal  t i n q  weight" 

loss) , These i n c l u d e :  lowering o f  chalestero1 and t r i q l p c e r f  d e  - 
l e v e l s ,  lessened ef f c r t  in breath inq ,  inproreneat of 

variccsi t ies ,  lowered cuf f-measured b l o o d  pressure and 
I 

h y p e r t e n s i o n ,  d i sappearance  of diabetes, improved p c s s i h i l i t  y of  

fertility and lowered risk of heart fa i lure .  OgLearg found t h e  

fo l lowing  beneficial effects i n  a sample of 230 patjcmts up t o  10 

pears after  jejuniolecstomy.  (a) a11 of the 55% of p a t i e n t s  who 

were d i a b e t i c  prs-operatively have shown a post-apenative 

reduc t ion  in their i n s u l i n  requirement. (b) Pre-operat ive ly ,  52% 

of t h e  p a t i & t s  had hypercholesterolemia and 46% had 
- - hppertr ig lycer idea ia .  A 1 1  of the former p a t i e n t s  and 86% of t h e  

l a t t e r  h a v e  had t h e i r  serum l i p i d  ,comzentrations re turned  to 
-- 

n o r s a l  w i t h i n  six month s post-operatively.  Hoverer, the 



long-term ef feet of t h i s  c h a n g e  is unknown. ( c )  Pre-operat ively ,  

39% had h y p e r t e n s i o n  ( d i a s t o l i c  pressures greater t h a n  90  amBq ' 

when measured with a t h i g h  cuff on t h e  u p p e r  arm), 

post-operatively, approximately one-third of the patients have 

required na a n t i h y p e r t e n s i v e  m e d i c a t i o n s .  One-third reen to 

require less m e d i c a t i o n ,  but o n e - t h i d  are c l e a r l y  not improved. 

(d) all of the patients with ~ i c k w i c k i a n  syndrome (111) improved 

past-operati vely. However, 0' Lear y c o n c l u d e d  t h a t  the l a ~ g -  t e r ~  

e f f ec t  o f  j e ) u n o i ~ e o s t o m p  i s  not y e t  knoun. 

Psvcboaacial Costs and Benefits 

In addition to t h e  fcteqoing medical  r i s k s -  and benefits.Jhe 
G 

relative p s y c h o s o c i a l  advantaqes and b e n e f i t s  must  %e weighed 

against corresponding d i s a d v a n t a g e s  when making decirioas.  

P s v c h u l ~ q i a l  d i s g d s x s  

Crisp and Kalucp f 1977) found short-term i r r i t a b i l i t y ,  

- depression, t i r e d n e s s  and anxiety were common p o s t - o p e r a t i v e l y ,  

e s p e c i a l l y  durinq r a p i d  w e i q h t  loss, Abram a t  al. (1976) f o u n d  

in over one-third of their patients a post-operative i n c r e a s e  
6 

in neurotic and interpersonal ~ r o b l s a s  or the emergence cf 

p s y c h o s i s .  Yi nkleman and his col legnes  (1975) found p s y c h i a t r i c  

problems developed in 8 of 26 p a t i e n t s  fo l lowing  i n t e s t i n a l  

b y p a s s  surqary, 

Qsvcholouica3 Benefits 

In sharp contrast to t h e  above s t u d i e s ,  Solow f1917) c l a i a e d  

t h a t  his b y p a s s  p a t i e n t s  shaved an i m p r o v ~ n e n t  in a c t i v i t y  

levels, noad, self-esteem, and interpersonal and vocational 



s f fect ivanesss .  * S e v e r a l  other s t u d i e s  have s u p p c r t e d  ~o lou'@s 

favourable  estimates cf the effects of bypass surgery (Brewer e t  

al., 1974; G a Z g t  et a l .  , 1374; Castelnuoro-Tedesco at al., 1976; 

Salnon ,  1971; Halberg e t  al. ,  1975). Possible reasoas for 
- , 

d f  screpancies. among these and the s t u d i e s  w h i c h  found a 

preponderance of negati  ve effects ( p r e s e n t e d  in the p r s c a d i n q  

section1 w i l l  be d i s c u s s e d  b e l c u .  

Factors Af f e e t i n u  P u s i t i r e  and Hauat - ive Ou@ooes 

Frequency and s e v e r i t y  of medical  and psychosocial 

complications a r e  related to a number of factors, The major ones 

i n c l u d e :  

a) sufgeonrs exper ience  with i n t e s t i n a l  b y p a s s  operations: 

Iher (1977)  found that mor ta l i t y  rate  v a r i e d  between 3% 

in centers whsre intestinal bypass operations were 

performed frequently to 13% i n  centers where these 

opera t ions  were in f requent ;  

b) v a r i a t i o n s  i n  F a t i e n t  selection: the fo l lowing criteria 

were suggested t y  Derind (1963)  for  p a t i e n t  selection 

(Because soae surgeons adhere to this *ru le  af thumbt 

nore p r e c i s e l y  than  others, this s i g h t  c o n % r i b u t e  to the 

v a f i a b i l i t  y of past-operative conpl fca t ions  reported in 
P 

the l i t e r a i k b . ]  : C 

i) Weiqht more than 100 l b s .  over standard far I 
I 

h e i g h t ,  sex and age. r\ 
I 

ii) Failure of conventional forms of f r e a h e n t  

fbehavior  aod i f i ca t ion ,  Weight Vatchers, d i e t s ,  



iii) 

etc.) 

Presence of one or more of t h e  f o & l a u i n b :  

H y p e r t e n s i o n  

P i c k u i c k i a n  syndroma (characterf red 'by 

o k e s l t y ,  excessive dayt ime scmnolence and 

sleep a p n e a )  

Abnormal q lucose  tolerance 

Henstrual dyscrasias 

X n f e r t i l i t y  

Degenerative a r t h i t i s  of h i p s ,  

knees, or feet 

F r a n k  diabetes mel l i ta s  

H y p e r l i p i d e r i a  

S t a b l e  a d u l t  life pattern  (surgeons* or 

psychiatrists' evaluation) , 

A c c e p t a n c e  of expected hazards ( i , e , ,  informed 

consent cf p a t i e n t )  . 
Agreement t o  nnderqo revision ( m o d i f 3 c a t i a n  of 

operation or reversal f f aecessar p) . 
Hechanisros o•’ post-omrative w e i q h t  loss 

She e n d - t o - s i d e  and end-to-end j e  jnaof l e o s t o ~ y  (see pages 2 

and 4 )  were i n i t i a l l y  h e l d  t o  b e  effective because t k e  shortened 

i n t e s t i n e  produced malabsorption of fat and prote iny  r e s a l t i n g  in 

w e i q h t  loss s u b s e q u e n t  to snrg3ry. Several  s t u d i e s  reported 

r a p i d  s e i q h t  loss daring the first four to six aontbs, with a 

decPice  in r a t e  cf loss, r9aching a plateau between *lie s e c o n d  



and t h i r d  year pcs t -operat ive ly  {Deufhnd, 1969; Rershsimer, 1977; 

Dean, 1977; Campbel l ,  1977; Iber, 1977; Castelnuovo-Tedesco, 

1976) 

However, these s t u d i e s  d i d  not- measure or racozd factors - 
t h a t  r i q h t  contr ibute  to the variable  pattern of u e i g h t  f u s s  in 

di f f erent  p a t i e n t s .  Some authors  offered Dogt hat explanations 
I 
3 

for the r a p i d  u e i q h t  loss w i t h i n  t h e  first feu mont%s after 

surgery, bat none  s y s t e m a t i c a l l y  measured var iab les  which bear  

upon these expllaaatarp hypotheses,  
/ -. 

Pi lk inqton et a l e  (1976) were the f i r s t  t o  loak mote 
/" -3 

c l o s e l y  at t h e  pattern o f  w e i g h t  lossrdfter jejunoileostoay. 

T h e i r  f i a d i n q s  brought into q u e s t i o n  ;i;68 h y p o t h e s i s  that 
1 

pcst-operative y s i g h t  1b.s r e s a l t s  f ;hy i n t e s t i n a l  salabacrption.  

They reported measnreaentE of calories  lost in faeces which 

showed t h a t  m-alabsorption d i d  no t  decrease tvo y e a r s  a f t e r  

j~ junoileostomy when ueight vas -no longer being lost, They 

concluded instead that dietary restr ic t ion  was l a t g e l p  

r e s p o n s i b l e  for i n i t i a l  weight lass and increased facd intake for 

w e i g h t  maintenance in t h e  p l a t e a u  period. 

l o o  snbsequen  t s t u d i w  hare supported Pilkiaqtan 's r e s u l t s .  

Bray et a l e  j1976f concluded t h a t  e s s e n t i a l l y  a l l  sf t h e  weight 

loss in the 22 patients studied c o u l d  be accounted for b y  t h e  

redaction i n  calorfc in take .  Condon et a l ,  (1978) reported that 

in 6 5  jejuaoileal bypass patients the e n t i r e  groop a t e  

s i g n i f i c a n t l y  fever calaries 1-9 aonths p o s t - o p e s a t i v e l y  than 

t h e y  had pre-operative1 y. Thus t h e  three s t u d i e s  c c n t r a d i c t  the 



t rad i t i ona l  view stated by Stanstead ( l 9 7 6 ) ,  V e  j u n e i l e o s t o ~ y  is 

e f f e c t i ~ s  for t h e  o b v i o u s  reason that it causes i n t e s t i n a l  
&I 

nalabsorpt ion .  This older v i e w  is incompal ibLid  ritb aeu data 

Sroa those s t u d i e s  u h i c  h have qnarif ied pre- and post-operative 

p a t t e r n s  of e a t i n g  and re ight  lass .  

The aims of t h e s  present  s t u d y ,  then, am: 
4 

Po repl icate  prerions work Sndica t inq  that  p a t i e n t s  

e a t  less post-operatively thad pr&operatively; and, to 

suggadt p o s s i b l e  reasons for tMs I'edactian, 
1 

"i Z 

It is'hypothesized t h a t  i f  c a l o r i c  i n t a k e  is reduced it will 

be ds a functlon of t h e  napleasant s i d e  effects exper,ienced in 

con j n c t i o n  with food consumpt ion ,  ' Hore c o n c i s a l p ,  it f s argued 
1 

t h a t  jejnnoilaosfamy uorlie because it,is a fora of arersite 
- c 

therapy. & n e g a t i t e  correlation between frequency ind s e v e r i t y  

of avers- iva side effects (as p e r c e i v e d  by t h e  ,pa t i en  

post-operative caioric intake i s  p r e d i c t e d .  
9 and 

In avel*e 
c o n d i t i a n i n q ,  -punishment  is d e l i r e r e d  -when the i ~ d i l i d u a l  

9 ' ' .  

performs an undesirable behav iour  such as orereatin'g, Tbe 
C 

i n c i d e n c e  of the nndes f  rable  behavioor: therefore- t ends  t o  be 

r e d u c e d  jualpe and Lazaros, 1966). T h i s  study e x a i h t s  the 

hypothesis t h a t  t h e  unpleasant consequences associaked with 

s a t i n g  after: ~~jrmof~ecsto~y fe.-g,, diarrhea, nausea, np3et 
I , 

stcmt~h, hloat$nq a ~ d  fonf-sself  h q  steels) a c t  as ~nnisiurs - 

which reduce food i n t a k e .  Xm as much as t h e  e tp la lut icn  for why 

these% p a t i e n t s  reduce their  caloric i n t a k e  post&perati.va17 

remains a t o p i c  of debate in the field,' t h f  q foris a s  focal 



p o i n t  of this thes is ,  



ff ESHO D 

S a b i e c t s  

Eiqhtean c a n d i d a t e s  113 fasales,  5 males) for 

je j n n u i l e u s t o n y  agreed to part ic ipate  in the study. They ranged 
- 

in age  frora 19 tc 4 8  pears ( x  = 35.,8) and weiqhed 6.'3-259 lbs. 

over standard f o r  h e i g h t ,  sex.  and aqe. Seventeen  p a t i e n t s  met 

t h e  selection cr i ter ia  fcr jejanoilsostoty o u t l i n e d  in t h e  

~ n t r o d u c t i o n  (Dewind, 1 9 6 9 )  a n d  Mere accepted f o r  srrgery. The 

e i g h t e e n t h  p a t i e n t  who u e i q h e d  only 67 lbs. over h e r  ideal 

w e i g h t  was a l s o  a c c e p t e d  for..snrqery. ~ l l  patients signed 

consent forms a n d  were clearly t o l d  t h a t  the s t n d y  was for 
. I  

research purposes and  w c u l d  not i n f l u e n c e  their treatment a t  the 

Toronto General Hospi ta l .  Eleven of the i n i t i a l  e i g h t e e n  

p a t i e n t s  completed this i t t e n s i v e  repeated measnxeaent study, 

These i n c l u d e d  fcur &en and seven women ranging 5; age fro. 19 t o  
> 

4 5  pears  and u e i q h i n g  t 14-259 lbs, over standard far  b e i g h t ,  age 

and sex (see personal  data ,  Taabfe 2 ) .  O n l y  these e leven  were 

i n c l u d e d  in the s t a t i s t i c a l  a n a l y s i s  and will be d i s c u s s e d  in 

d e t a i l ,  The remaining sewn p a t i e n t s  dropped out  of t h e  study at 

var ious  stages of ccipfet ion.  These patkents  d e c i d e d  n o t  to 

complete the study fcr var ious  personal reasons {e.q., too busy, 

no intersst) . 

In this s t a d 7  jejnaoileostoiy was performed by t u o  

expar ienced surgeons wha ,used different t e c h n i q u e s ,  Surgeon Z 

perf orme3 j e  jnnoi leostorp on 16 p a t i e n t s  w i n g  a sl3gbt 



modification af  t h e  end- tu-s ide  rethod d e s c r i b e d  by Payne and 

Dewind, 1956 fcf,  page 1 0% seg.) , Surgeon 11 ~er.form?d 

jajnncileostcmy oa t h e  r e m i n i n g  2 p a t i e n t s  using the end-to-end 

method  as descr ibed  by Scott, 3371 (sf, page 2 ) .  

Procedure 

After t h e  p a t i a n t  bad baea accepted for surget  

was seen by . t h e  experimenter and asked to p a r t i c i p a  

s t u d g .  At the f o l l o w i n g  s i r  t e s t  sessions they  ue& required .to 

conplete d e t a i l e d  e a t i n g  records a& answer a questionnaire 

cancerning frequency and noxiousness of varions s y m ~ t o m s .  The 

times were: 

2) post operation - 2 weeks f T 2 )  

- - - r i )  p e s t  operat ion - 2 months  (T4) 

5 )  ~ o s t  operation - 3 months (T5) 

' , , 6 )  post  a p t a t i c n  - 4 n a n t h s  (T6) 

Measuf es 

'* . %  a) a d a i l y  record Cf. 24 how food intake for three 

-cansecative week days {chosgn By oxperi~enter)  . The patient 

listed a l l  food consnned  d u r i n g  the qfree day. for each food 

item, patients listed i t s  size or might, time of day eaten, 
e - 

whather it u a s  eaten at here or cut and whether this was w 

t y p i c a l  day (see Appendix S f .  The experimenter then ca lceht iad  

the total number of calor ies  reported bp each s a b j e e  per day 

using B o u e s  and CBurch9s (1970) estfration of caloric content of 



foods. 

f )  an arers lan  qoest ionnaire d e s i g n e d  by the superi~enter 

to measure frequency a n d  degree of ~ l e a s a n t n e s s / a n p l e a s a ~ ~ t n e s s  of 

- -- 4 3  items, some of which are potential side effects  ~f p 

je junoi leostaay.  If t h e  p a t i e n t  had never  exper i enced  an item he 

was asked to rate how h e  t h i n k s  hg would fee l  if he experienced 

t h e  item i n  question,  The quest ionnaire  had three d3ffereet 
\ r' 

forms f o r  use d u r i n g  three independent  spans: 

Para I (History forlr) a s k e d ,  

n80w ~ften'haoe you e x p e r i e n c e d  or done the 

f a l l o v i n q  .,." T h i s  form uas used t o  neasure 

a h i s t o r y  of t h e  ~atient's experience w i t h  the 

- 43 Stems. The h i s t c r y  for. was g i v e n  to the 

p a t i e n t  once b e f a r e  t h e  o p e r a t i a n  - * T I H .  

A copy of this for# Is i n c l n d e d  as Appendix  0 )  

Form I1 a s k e d ,  

"Elow of ten  since the l a s t  questionnaire hare 

you experienced or done the fo l lowing . . , n 
This fora Mas given f tiaes a f t e r  the 

operation, The  tires for use of this fern 

vero test s a s s i c n s  T2 t h r o u g h  Tb {see 

horn 111 asked,  

"How often today have  yon sxper isnced  or done 

t h e  f o l l o u i n q  . . .? P h i s  Ears was g i  wen in 

cot i junctfon u i t h  each dietary lag and 



A 1 1  patients rere ~ailed'\~ues t i o n m i r e s  which t h e y  c c a p l e t a d -  
-.. 

and a a i l e d  back to the experireatur aftes each tast  interval. 

The  e x p s r i n e n t e r  p r o v i d e d  s e l f - a d d r e s s e d  enee lo~es  as an ,) 

i n c s n  t i o a  t o  return the completed goest ionnaires .  Phi le  i a i l i  ng 

q~estiannaires cu 2 t r i b a t e d  t o  aethadolagicaf  prokleas (see 
I 

~ i s c n s s i o n )  it ua4;the best nethod  available as 1 9  of t h e  16 
i ' 

phtients l i p &  o u t s k e  the T o r c o t o  area. 

The aversion quest ionnaire  uas designed by the ex~erireater- - - 
.L 

after  consulting clinical observations of  s y s ~ t o m s  i n  
P- 

'b, 

fejuniolsostamp p a t i e n t s .  Pr ior  to i n i t i a t i n g  this .stody it was 

t s s t e d  for c l a r i t y  in a pilot study on f i f t e en  obese p a t i e n t s  and 

a o d i f i e d  accohdinqlfr ,  Bast of the 13 v a r i a b l e s  vero d ~ r i v e d  from 

a careful  search of the jejunoi leal  b y p a s s  literature. Any 

potential changes in v a r i a b l s s  a s soc ia ted  w i t h  jejnncileostory 

vers fisted and r i a b l e  list of items erentnaf lp  uerr aqreed upon 

b p  Drs. PIarliss, Holdofskp, Wrman and the experirenter. These 
,--- 

consulting doctors felt t h a t  a f e u  i t er s  v h i c h  were never- 

should be added:  b l n r r e d  vi slon, toothache, chest wins, having 

sslf control, constipation, This gas sfrpfp bone to cbserre hou 

-.&oz+-operative p a t i e n t s  would respond t o  ~ o t o n t i a l  p h y s i c a l  aad 
-- 
p ~ ~ ~ h o l o c j i ~ y  p r c b l e a s  t h e  were unrelated to t h e  operation. .- . 

6. \ 
Ll 

-\ 



RESULTS 

Table 1 s a i r a r i z e s  the change in subjectst calcric iataLe 
-1 

/- 
ewer the six t e s t i n g  sessions,  As prewcted, A n a l y t i s  of 

4 

Variance ( i Y 0 V A )  '&owed a sf g a i f f c a n t  decrease' in caloric i n t a k e  

i n d i c a t e d  t h a t  t h e  caloric intake at Tl {pte-operatfon) uas 

s i g n i f i c a n t l y  greater t h a n  t h e  revaining 5 tires 

post -operat ive ly .  B O w t ? V e t  the 5 post-operative times were not 

s i q n i f i c a n t l y  d i f f eren t  f ror each other, S u b j e c t s ,  not . 

s u r p r i s i n g l y ,  differed from each other w i t h  regard to cqoric  
-4' 

\ 

intake (p < , 0 0 1 ) .  There were no s i g n i f i c a n t  diffesences anong 

3ays fD) w i t h i n  t e s t i a g  sessions (T) nor T x D interact ions .  

times post operat ire ly ,  The greatest  mean ~ e i g h t  less was 

r e c o r d &  a t  Y2, X = 2 1 - 2  lbs,; followed by T1, X = A Y  ,4 lbs,; T3, 

x = 11,s f b s , ;  T5, 1 = 30.3 fbs,; and T6, X = 9,1 Us. lioverer. 

the tit8 i n t e r v a l  b ~ t ~ e t r t  T2 and 13 is 2 reeks coaprrad to 1 

ronth between each of T4, ?5 and 16,  Therefore, if re take t h e  

oeri'od b r t v e e n  TI and T 3 together it forms a t .ant* interval and 

LOSS ara p r e s e n t e d  in ?able 2 ,  



Analysi< of Variance and D ~ E ~ S  H ~ l t i p l *  Raagt T e s t .  

Change in Calcric Intake Pre- and Post-operatf rely.  

T i m e  (F) 

pxt Op: 92 - 2 U ~ S .  

93 - 3 no. 

T Q  - 2 mos, 
4 

, T5 - 3 mas, 

T6 - 4 R o s e  

* p *  < 0,000t 

aean Daily Caloric Intake 
, 

2525 ,  27* 

1259.32 

~ote: Weight loss  nay ?ccdr a t  times when there is so 

s i g n i f i c a n t  caloric iatzrke r e d u c t i o n ,  



'Fable 2 

Subjectsr Initial H e i q h t ,  Weight Loss, Age and Sex 

Yt, above standard (4 months 
. A  

C 
L 

Snbiect iit. Ilbs,t for h t ,  aqp, sex (lbs, ~ o s t  opt hpp 



Table 3 displays part ia l  corre la t ions  betreen questionnaire 

items and calcric  i n t a k e  w i t h  subject effect removed b~ m u l k i p l e  

regression, As p r e d i c t e d ,  there is a negative partial 

correlation betweezl the frequency of most unp1easan.t s i d e  effects 

of the operation and caloric intake. A s  symptoms sacb as 

b l o a t i n g ,  soreness of rectal area, d i a r r h e a ,  bowel xoterents 

during the night, nausea, cramps in abdomen, v o m i t i ~ g ,  u p s e t  

stomach, f o u l - s a e i f i n g  s l o o l s ,  l o s i n g  ueight, loss ,tf a p p e t i t e ,  

stoaach runbling arid be l ch ing  increase in f reguencpi the number 

of caiariss  e a t e n  decreases, 

c a l o r i c  i a t a t e  and nnc leasaataess /~ leasantness  ratioas of  

--uuest ionnaire items 

as expected, Table  4 shows for several items a positive 

p a r t i a l  c o r r e l a t i o n  b e t a e e n  c a l o r i c  intake and p o s i t i c n  co the 

n n p l e a s a n t n e s s / ~ l e a s a n t n e ~ ~  cont i~ iuum. '  A ~ c o r d i n g l  y, the less 

u n p l e a s a n t  p a t i e n t s  considered symptcms such as b l o a t i n g ,  stomach 

rurbliag, depres s ion ,  diarrhea, d i s t u r b e d  sleep, taking 

a e d i c a t i o n , -  bcuel norersrts  during the night, nausea, belching, 

fool-s imedinq stools,  f ecl iag o~barrasacd.  c t a ~ p s  i n  abdomen, 

b e l c h i n g  and upset stomach, t h e  Dore calories they fended to 

consnre. The cc to l lary  of this statement is the rcre u n p l e a s a n t  

fawetsire) these v a r i a b l e s  were corsidered t o  b e ,  t h e  less 

c a l c r i e s  were eaten.  Beans for P ~ e q u e n c y  and Pleasantness /  

Onpleasant  B a t i n q s  are presented i n  h p p e n d i r  E. 



'Fable 3 
Partial C o r r e l a t i o n  Between C a l o r i c  Intake 

a n d  Variab le  Frequency 

V a r i a b l e  P a r t i a l  torre lat i  on 1 

Blurred Vision ( I )  
L o s i n g  P e i q h t  (2 )  
Snoring ( 3 )  
Being Compl imented  (4) 
S t i f f  J o i n t s  f 5 )  
B l o a t i n g  (6) 
Loss cf h p p e t i t o  (3) 
Toothachs  (8) 
Drink ing  Alcohol (3) 
Tiredness ( 10 )  
p e e l i a g  Self  tonf i d e d t  ( 1  1) 
Soreness of Rectal hrea (12 )  
D e p r e s s i o n  ( 1 3 )  
S t e r a c h  Runbfing ( I & )  
E a t i n g  S a l a d  I I S )  
Befnq Energetic (16) n- 

Diarrhea (17) 
P e e l i n g  a t t rac t ive  ( 19 )  
D i s t u r b e d  S l e q p  ( 1 9 )  
T a k i n g  H s d i c a t i c n  ( 2 0 )  
Eatinq Sweet Focds ( 2 1 )  
Bowel Hovsrant During B i g h t  ( 2 2 )  
Shortness  of E r e a t h  ( 2 3 )  
Headacbe ( 2 4 )  
S t r e n u o u s  Exercise 125) 
Bansea (26) 
C o l d  Hands a n d  feat (27) 
Cramps in a b d c a e n  (28) 
J o a i t i n q  f 24) 
D a y t i  r e  S l a e p i n e ~ s  ( 3 0 )  
Increased Bunqer ( 3  1) 
B e l c b i n q  1 3 2 )  
E a t i n g  S p i c y  Pocds ( 3 3 )  
~ s v i n g  Salf C c n t r o l  ( 3 4 )  

S t o o l s  /331 
inq Eabarrasmd ( 4 0 )  

2 r i n k i o q  y g k  ( 4 3 )  

2 o 4 9 *  
5 1 , 9 5  
16*96*  
1 5 ,  U2* 
u*t4 

1Je45* 
15.96*  
25.15* 
2 0 , 5 4 *  

2,C0* 
2s65 

I U O O t *  
i , 1 9  
5. so*  
f F 6 *  
7 . 3 4 *  

53e03* 
1 8 . 5 1 *  

0 . 6 3  
9.57*  
a.  15 
6 .71  
C.  10 
C. 16 

15 .17*  
16 .36*  
3.88*  

2 2 .  €6* 
7, t 8 *  
0.41 
0.24 
8 ,85*  
d e Q 2 *  
-Y.07* 
4 .86  

15. t 3 *  
2 . w  
+I. 47 
5*78* *. t 3 *  

1 @ * 2 2 *  
2.37* 
6 . 8 7 *  



Tahls 4 
P a r t i a l  Correlation B e t  yeen  Calor ic  Intake and 

/ '1 
4 P a t i e n t s '  Beports of  Pleasantness/Unpl€asantness 

V a t i a h l e  P a t t i a l  C o f r e l a t i o n  
Blurred Vision (1) 0. 02  
L o s i n g  Ueiqht ( 2 )  -0.17 
Snoring ( 3 )  0.18 
Being C o a p l i r e n t s d  (4) - 0 . 1 1  
Stiff Joints ( 5 )  -0 .21  
Bloating ( 6 )  0 . 2 9  

 loss cf a p p e t i t e  ( 7 )  -0 .02  
Toothache ( 8 )  0 ,  29 p D r i n k i n g  Alcohol ( 7 )  0 .42  
Tiredness  (10 )  0.07 
F e e l i n g  Self C c n f i d e n t  f t I )  -0 .00  
Soreness of  R e c t a l  area (12)  0 . 1 4  
Depression [ 13) 0,18 
S t o ~ a c h  B u m b l i n q  (IS) 0.27 
Eating S a l a d  (15)  0 . 0 8  
Being Enerqetic ( 1 6 )  -0 20 
Diarrhea  (17) 0.46 
F e e l i n g  Attract ire  (18)  0.00 
D i s t u r b e d  S l e e p  f f  9) 0 . 2 1  
T a k i n q  Bedicat ion  f 2 0 )  0.35 
Eating Sweat Foods ( 2 1 )  O B O 1  
Bowel Movement Dorf n g  H iqht ( 2 2 )  0 . 2 7  
S h o r t n e s s  of B r e a t h  ( 2 3 )  0 . 1 1  
9eadacbe (24) 0 0 2 
Strenuons Exerci-ce ( 2 5 )  -0 3 4  
Yausea ( 2 6 )  0.20 
C o l d  Hands and Feet ( 2 7 )  0.42 
Cramps in Abdcmen 1 2 8 )  0 .31  
V o n i t  i n 9  ( 2 3 )  0 . 0 7  
D a y t i a s  S l e e p i n e s s  (30) 0.22 
Increased Hunger ( 3 1 )  - 0 .  10 
B e l c h i o q  (32)  0 . 3 0  
Z a t i n q  S p i c y  roads f 33 )  -0 .06 
i3ar inq S e l f  Ccnt ro l  ( 3 4 )  - 0 , 2 0  
Cbest Pains I 3 5 )  - 0 . 0 5  
g p s g t  Stonach (35) 6. 19 
Constipation ( 3 7 )  -0 .15 
Fisartbnrn f 3 8 )  0.23 
Parlf S ~ c f f i n q  5tmfs ( 3 3 )  8 .65  
Peelinq E ~ b a r r a s s s d  (40)  0 26 
E&tf;ag Pried F o e i t s  W t f  4, $8 
D r i n k i n q  Coffee (42) -0 ,04 
D r i n k i n g  Hilk ( 4 3 )  -0 .02 



~ a ~ a i r e  items. 

S u b j e c t s  were d i v i d e d  i n t o  two qroups accotdinig t o  t h e  

aRonnt of u e i q b t  t h e y  had lost four months after t h e  operation. 

G r o u p  1 (II = 5 )  l o s t  between 75-97 Ibs. w h i l e  Crowg 2 (il = 6) 

l o s t  ketwesn 40-68 lbs. Comparison of the g r o u p s @  reapanses t o  

each o f  t h e  43 qass t ionna ire  i t p a s  was made. Only 5 of 86 A U O V A s  

were s i g n i f i c a n t ,    his ccnld be expected through chance alone. 

s e b j e c t s  who lost  t h e  a o s t  w e i g h t  (GJ) found loss 

of a p p e t i t e  *mildly a n p l e a s a n t n  .hi16 s u b j e c t s  who 

l o s t  l e s s  u e i q h t  (G2) found loss  of a p p e t i t e  

R ~ i l d l y  ~ f e a s a n t m  f p  < 0 . 0 2 ) ;  

G I  ra ted  cold h nds and feet as * ~ o d e r a t e f y  3; 
n n p l e a s a n t *  compared t o  G2.s rat inqs  of a r i l d l y  

n n p l e a s a n t f l  f p  < 0.005)  ; 

drinking cof fee  was m ~ i l d l l  u n p l e a s a n t w  t o  n e u t r a l  

f o r  G I  c o ~ v r e d  to m r i l d l y  p leasantm for  G2 ( p  < 

0 , 0 5 )  . Hoverer, G 1  drank s i q n f f i c a n t t l y  less 

coffee t h a n  G 2  ( p  < 0.03). ?orthermor8, drinking 

coffee s i g n i f i c a n t l y  decreased arer t f n e  (p  C 

0 . 0 0 5 ~ f .  G 1  H r a r e l p  drank caffsc bafota the 

opera t imi  an& *nereru dtana coffee adtrr tEt 

Blccks W s i c p  { I  w i t h i n ,  2 between) 

S t a t i s t i c a l  a n a l y s i s  s y ~ t s r  f S 1 S )  



operation, G 2  drank coffee moftenm  re 

operatively W)-r mneter" at T 2  a n d  33 and rarely  

at T4, T5 and 16; 

d )  as shown in P i q n r e  3, there is no difference in 

pleasantness/unpleasantness rat iaqs  af eat inq 

sweet foods betoeen  groaps or over t ime .  . Figure 4 

shows a  s i q n i f i c a n t  d k r e a s e  i n  f reqoency of 

' e a t i n g  sweet foodse from pre-op  t o  gcst-ap,  
\ 

develop an aversion to sweets f o f l o v i n g  jejanoileosto~f, 

Ueiaht loss as a Sanction &educed caloric  intake 

Using Brayes  (1976)  forrnla fan a v e r a g e  o f  3 ,500 ca l /day  

ara required for weight nainteaance  d u r i n g  t h e  first year af ter  

j e j o p c i l s o s t o r y ) ,  t h i s  s t u d y  foand that approxirateay 5 0  of t h o  

average 67 lbs. v e i g h t  loss (or 75% of weiqht l o s s )  by 4 

a a n t b s  pas t -operat ive ly  c c u l d  be accounted for b y  reduced  

c a l o r i c  intake, .- 

CBanqes in ~~easaa~ncss#us~leasa~tness ~ a t f  s q ~  

JHOVb* found t h a t  the  f o l l o r i n g  v a r i a b l e s  pure rated a s  

s ignf  f i c a n t l p  less  enpLeatant  pre-operat i t s ly  compared t o  

p o s t - o p e r a t i r e l y :  l c r i o g  w e i g h t ,  taking s i d i c a t i o n  J cold hands 
i 

I 

and feet ,  f o ~ l - s m l l i k ~  sf001 8, diarrhea, beus1 rorsments dur iaq  

t h e  nf g a t  aria c r a n p s  .in atdomen. There were no s f g a i f f c a n t  days 



*. - 
Figure 3 
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i H O Y A *  f oond the t h e  t o l l o u i n q  v a r i a b l e s  siqnf f i c a n t l ~  
i 

i n c r e a s e 3  in f r e q u e n c y  fzom  re-op to p o s t - o p :  disturbed sleep, 

c o l d  ban3s a n d  Ye.- , c r a r ~ s  ia aktdonm a h d  v o m i t i n g .  liROVIL and 

Dancan8s t u l t i  p l e  r a n g e  t e s t  f o u n d  t h a t  t h e  f ollcuimq v a r i a b l e s  

s i g n i f i c m t l y  increased i n  f r e q u e n c y  over t i ~ e  i n  t h e  foflouing 
5 

way: s tomach r a m b l i n g ,  f T l  - 45,  T4 - T 3 ,  T 5 ,  T2); diarrhea ,  @ I  
i ,,' - 15, 26. TU. T3 - 73. 1 2 )  ; bowel movement d u r i n q  tbe n i q h t ,  (TI 

i_li 

- 46. TS, T4 - T 5 ,  74, 7 3 ,  - T3, T 2 )  ; and foal-sreffiaq stools, 

( P 1  - T0, 2'6, T2, T3, T5) . There uere no s i g n i f i c a n t  days  by 

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

At sach t e s t  s e s s i o n  s u b j e c t s  were asked if  the^ Mere e a t i n q  

nare, less 3r about tba aare coapared to before tbe c p e r a t f o n .  

In concurrence with the d a i l y  l o g s ,  t h e 7  q e n e r a l l y  s a i d  that  t h e )  

were e a t i n q  less, t h e  o n l y  s x c e p t i c n  b e i n g  at f ~ u r  r o n t h d  t T 6 j .  

A f e u  subjects reporter! e a t i n g  a b o u t  t h e  Ease a s  b e i o r s  t h e  

3p%r3t i33 .  T h e n  t h e  patients were a s k e d  to w r i t s  r b y  t h e 7  usre 

e a t i n g  Bore,  l e s s  o r  about t h e  3a.e flow ccapaced  tc 

~ r ~ 3 - 3 p e r a t i t . e l y .  Them t z a n p f e s  art t y p i c a l  of raspoases qf rea 

or  sgbjects: 

1) lack o f  a p p e t i t e  

2 )  n3t feelisq wel l .  



fs l t  bloated a l l  d a y  

fear of h a r i n g  tc go to t h e  bathroom 

I ar  a t a r ~ e d ,  b u t  do not u a n t  to e a t  

because I g i l l  hare to go to the washroom 

s toaach  g e t s  filled u p  faster  

t h e  siqht aad are1.l of f o o d  makes me sick 

and food is u g l y  

e r e r l t i m  I l o o t  at food X g e t  diarrhea 

w h i c h  is a q a o d  r e a s o n  not to s a t  

lost in teres t  i n  food because  I frrl rct tea  

diarrhea h a r t s  ,_ 

food tothers t~ aturarcb 

I t r y  not t o  e a t  a f t e r  6 p.m. bocaosrr I b e e  

# k Q  t h e  ~&~hr~fll, l? a-mch E Q ~ ~ S ,  I 

?st gas, c a n n o t  a h u p  and I am a l w a y s  hongry 

in the r ~ e n F a g ,  mrmrsa of r r c t a l  area. 

fear of d i a r r h e a  



this s t a d y  has shorn t h a t  t h e  p a t i e n t s  tested a t e  less 

post-operatirely t h a n  pre-opera t f v e l y .  During a l l  testi nq 

periods w i t h i n  t h e  f car rontbs  following surgery, p a t i e n t s  a t e  

s i g n i f i c a n t f ~  l e s s  t h a n  t t e y  d i d  when t h e y  were t e s t e d  before t h e  

oprsratioa. T h i s  f i n d i n g  it c o n s i s t e n t  w i t h  t h e  recent .data on 

caloric restticti cn f o l l o w i n g  je  junoileostory ( ~ i l k i m g t a n ,  t 976; 

Bray, 1976;  Ccndon, 1 9 7 8 ) .  But is t h i s  caloric d e f i c i t  large 

Era7 ( 1  9'16) concluded that reduced caloric; intake corld 

3ccour t  for most of t h e  weight l o s s  in a l l  of their 2 2  i n t e s t i n a l  

b y p a s s  p a t i e n t s  ~ u s t - o p e r a t i r e l y .  I n  an earlier stady (1976) 

these a u t h o r s  established t h a t  an 'averagee  o f  3,504 cal/day are 

required f o r  w e i g h t  ra intsaance  dar fng  t h e  f i r s t  y e a r  a f t e r  

j e  j . t loo i l eos tor~ .  Thus  for the f i rs t  post-oparati  re mar these 

p a t i e a t s  w o u l d  rsqnirim 1.27 r f l f i o n  cal. to .sf r t a i n  their 

weight. 3ra7 s t  a f ,  ( t 3 7 B )  e s t i m a t e d  from d i e t a r y  h i s tor ie s  

t h a t  the arerage wt i+ntSs  ca lor i c  i n t a k a  doring t h a t  per iod  mas 

741,600 c a l ,  T h i s  is a crhr i c  d e f i c i t  of 5 2 8 , 0 0 0 ,  Siaca  each 

poand of f a t  c o n t a i n s  a ~ f r o r i r a t a l y  3,560 CQI., a l caa  of 150 

LBs, -a13 sqoa1 525,8C€ -1. or e n s e r t i a l f y  a l l  the c a l o r i c  

Drfaq B r a ~ ~ e  se thad  of es t i rr t fon ,  t h i s  s t u d y  f o u n d  that 
4 

roughly 50 of t h e  a r e t a q s  67 f b s ,  weight  lass  (or a p p r o x f r a t e l l  



75s)  t y  4 a o n t h s  post-operatively could t e  a c c o u n t e d  for by 

reduced ca lor ic  intake ,  i?h i l e  t h i s  accounts for a rajor  portion 

of re3ght be reminder would s&m t o  be doe to other 

f a c t o r s  such a s  intestinal sa labsorpt ion or changes i n  j 

Cbanuas  in f r e ~ a e 8 c ~  t a t h a  and w c  in- ; 
I 

The f i ~ p o t h e  is t h a t  there is an a s s o c i a t i o n  b e w e e n  J a 
increased frequency of unpleasant e f f e c t s  experienced following 

this t h e s i s .  I t b i l e  each n e q a t f  ve carrelat ioa between t h e  

u n p l e a s a n t  v a r i a b l e  and calories does n o t  account f o r  a large 

v a r i a n c e ,  a o s t  are s t a t i s t i c a l 1 7  h i g h l y .  s i g n i f i c a n t  (cf. T a b l e  

3 ) .  It r i q h t  be wondered a h j  cold hands and f+et and caloric 

intake are  n e g a t i v e l y  corre l i t rd  or related a t  a l l .  P a t i e n t s  

r a p i d l y  L o s i n q  weight f c r  anT reason u s u a l l y  report t h a t  t h e y  are 

a l w a y s  c h d ,  e s p e c i a l l y  in t h e i r  ex tremit i*~ .  ?orthermcrc, Table 
9 

4 shows that as cold hands and feet become sore u n p l e a s a n t  
- 

s u b j e c t s  sat less. 

Patiaqs of a n p l e a s a a e e s s  chreg-sd far  a nerbet of rarfrblet 
4 



e ~ a r e f y ~  or faev+rL experience t h e m ,  cornpard to whta t h e i r  

f r e q u e n c y  iacreases?  &BOtl shoved t h a t  t h e  ileqree 40 which 

p a t i e n t s  r a t e  these s y e ~ t o e s  unpleasant  s i g n i f i c a n t l y  i ncreassd 
L 

over t i a s  j p  < ,0001) .  Losing w i q b t  was rated as signf f i c a n t l y  

.ore onpleasuat post-operatively t h a n  v h a n  rated pra -opera t ive ly .  

B a t  s u b j e c t s  reported t h a t  the f f sqorncy  of Barfag t e s t  am? 

amount o f  v e f q h t  d i d  not cbange between prs-aperatire and 

p o s t - o p u r a t i m  t e s t i n g  times. In o t h e r  words a l l  of tbrase 

p a t i e n t s  had a g r e a t  3 u a l  of ermrfoace w i t h  l o s i n g  reiqit before 

t h e  ope ra tLon .  In f a c t  t h y  uum chronic d i e ters  aad had a l l  

bmen exposed to coatcnt iona l  u a i g b t  r e d u c i n q  programs. But it 

seeas that  l o s i n g  w r i q h t  # a s  nsmr p e r c s i w d  t o  be as u n p l e a s a n t  

in t h e i r  experiences prq-ap, as it now h c a a a  a f t e r  the 

o p e r a t i o n ,  T h i s  d i f  f*rescr is r r t r a m 3 ~  importaat im cicf8ace of 

this t h e s i s *  hyi;c+-larsis: that jejrraoilrosto&y ray f snct ion as  

an a r e r s i v s  t h a r a ~ j ~  L u s i n q  waiqht a f t e r  t h e  agmratioa was 
t 

recortub by t b  s ~ b f a c t s  in t h e  present  s t u 3 y  t o  be a o p l a s s a n t .  

b n d  u h y  is i t  so? Secaasa of diarrhea ,  f o a l - s r + l l i r q  s too l s ,  

~ a n ~ e s ,  r a r i t i n q ,  Scwrl  rcztewats dor iaq  t h s  n i g h t ,  scsraaeslro of 

r e c t a l  ares ,  b l o a t i s q ,  r t o r r c h  r u s t s l i n g ,  cramps i n  * b d ~ m e a ,  and 

3354t  s t o t a t h  w h i c h  rrs  a s s e c i a W  with a d+cr+asr in calor ic  

iakaks, - 

3 + & ~ * 3  u i c  tOfakr f ~ w q  W m a i l ~ o r t o r v  i a  grata 

Tim o n l y  a d - 1  a t o 4 j  t3 date  w h i c h  wasarrd  cwlutic iataks 

fo1 lou i r . i  j * j o s a i l r a s t a r y  is rapartad b y  Sckafirf  e t  11. (2970) .  

Tis9.r msformrd )sf%soflactterp a obese r a t s  srS skar r a r W t 7  on 



lean c m r r a l s ,  Z Y U  gmaps of rats JLB- W t) 

r a t s  made obese w i t h  r e a t t a i e d i a f  h y p o t h a l a r i c  (FMBI k n i f e  cuts; 

2) ferals g e n e t i c a l l y  obese  Zacker rats. 

? o l l a u i n q  sarqerr the VBH rats reduced t h e i r  facd intake and 

l o s t  same weight  but ~ o t  to the same e x t e n t  a s  the obese rats, 

30th bypass g r o u p s  ccasared less stlcrose and silk s c l n t i a ~ s  

w i t h i n  t h e  f i r s t  wnth-tirely but ratnmld t o  u a r  

b a s s l i m  levels w i t h i n  the second post -operat ive  month. The 

r a s a l t s  of S c l a f a n i  e t  81. are  in keepfag u i t h  t i e  iacreas inq 

sr i? ieaca  t h a t  rednmd c a l o r i c  i n t a k e  is tbe l a  jor cause of woight 

1053 produced b y  jef o n t f  l oos tony ,  They  f srther rogqest  a 

c o r ~ a r f s o a  in se lect  i r e  a p p e t f  t e  rednct ioe  between r a t  and man: 

3rsrjar7 h ~ + _  r a t i n q s  for c i t r i c  a c i d  a n d  salt solstfans wro not 



- *rarefy8 or 'naves8 . I f  they artever* a t e  greet fouds 

p o s t - o p e r a t i  r e l y  t h e y  would hare t o  rate them as "how they t h i n k  - 
they ~ u u l d  feel.* Perhaps i f  they had been presented w i t h  sucrose 

and glacose s a l u t i o n e  p o s t - o p e r a t i v e l y  as Bray d i d  r f t h  his 
I - ,  

pat ients ,  we might bare ~ i c E * d  up a change in unpleasantnes~. 

A l t b o ~ g h  it could he argued t h a t  t a s t i n g  and s p i t t i n g  out 

concentrated sucrose s o l u t i o n s  408s n o t  conjure  up images of 

p l e a s a n t n s s s  as does your farour i te  dessert, even t haugh 

sweetness l e v e l s  ray be s imi lar .  

In rats ,  learaf ng about the arersire (as o p p o s e d  t o  

p o s i t i v e )  conseqaences of foods (8. g., p o i a c n s )  occars e s p e c i a l l y  

rapidly. Usually one pairing of a neu food with an arersire 

g a s t r o i n t e s t i n a l  e v e n t ,  e v e n  with d e l a y s  o p  t o  several  hours, is 

over  rany sonths ( R o l f n ,  1 9 6 8 ) .  since many of the side-effects 

reported by hatan bypaas p a t i e a t s  are gastcirtt~stiaal, it is 

~ a s & t l e  t h a t  learned avers ions  to f o o d s  consoned a4t.r t h e  

~peratioo ray be of a s i ~ i l a r  nature .  

9 S g h  ~ a t i s n t  drap o a t  rate and lou p a t i e n t  rot irat ica  t o  retara 
- 

qasstionaaires once the J had agz-d to do 80 are i s s u s s  t h a t  
-- - - 

warrant C O B C ~ I I ~ .  E D  suee cases it took several l o n g  d i s t a n c e  

ahone calls to p a t i e n t s  io order t o  motivate the% to mil back 



t h e  qusstiannaires. Perhaps  t h e  needed m o t i v a t i n g  factor is  to 

integrate t r e a t m e n t  with  research but then we get ieto ethical 
/- 

issues, I n  the p r e s e n t  s t u d y  u 0  were &liga ted  t o  tall  p a t i e n t s  
{ 

t h a t  t b e  study was for research purposes only, Theq rers c l e a r l y  
i 

told that the ir  decisicn to p a r t i c i p a t e  in t h e  stody r o u l d  i n  na 
/ 

way affect the ir  h o s p i t a l  t r e a t w n t ,  So each p a t i e n t  d i d  h i e  or 

her orn private cost-bsnefit analysis, The s t u d y  was an 
'i 

i n t e n s i v e  repeated measures des ign  which r e q u i r e d  their / 
/ 

p a r t i c i p a t i o n  for five ~ o n t h s .  Tho study had little benefit I 2. 
rJ 

the p a t i e n t  except perhaps t h e  satisfaction that he or she 

c o n t r i b u t i n g  t o  r e s e a r c h  which mfght h e l p  others. /' 
/' 

e: sa-t / 
V a l i d i t y  of using se l f - report  of food 

/ 

/ 

exclorirely on the accuracy of the zaports. The ex&r iae*mtd  

stressed t o  a11 patients the fact  t h a t  fox this study t o  be of 

any use t h e y  sere requested to consc i sn t&ous lp  recosd a l l  food 
' 

in take ,  The department of i l u t r i t i o n  a t  the Univers#ty of Toronto 

a s s i g n e d  the d a i l y  f ~ o d  record that was u s e d  in this s tudy ,  ?his 

method was considered to be the most rsliaple,  v a l i d  approacb for 

self estimaticn of c a l o z i c  intake, However, there MS no &&pie 

i way of assessing the r e l i a b i l i t y  of tha p a t i e n t s r  sllf reports, 

s i g n i f i c a n t l y  less up t o  4 months after ~ e j o a o i l ~ o ~ ~ 8 y  tbaa 

before snrqery. It was estimated that a .ajar poztlon of tha 



wight lass after sargery m a 3 d  be accounted for  by their red~ce8 

caloric  f nta ke. Purtheraore,  ue found t h a t  re3aoed caloric 

intake  was correlated wfth an Snctease in ftequency and 

unpleasantness  of most of t h e  unpleasant  s i d e  effects of this 

surgery, T h i s  r e l a t i o n s h i p  uas supported by patienas * s u b j e c t i v e  

rat ings  which t y p i c a l 1 7  stated that they were ea t inq  less Jmcaase 

in keepiaq w i t h  accuralatinq ev idence  that malabsor~t ion  is not 

the major cause of weight loss after jejuaoileostos). Rather, 

reduced caloric intake can account for most of t h e  weight  l o s t ,  
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Appendix A 
I 

I%STBDCTf OMS F O R  3 E C O B D I I G  I O U B  FOOD XITfAKE 

A c o a ~ l e t e  and accurate food record i s  essential i n  a s s e s s i n g  
yoQr food habits. 

1,  DO NOT CflAUGB your established food habits d u r i n g  t h i s  study, 
Eat  a s  you normal ly  do, 

2. As soon as possible after each meal or snack, pilease record 
on t h e  accompanying forms, everythin'g  t h a t  ycn a t e  or drank. 

3 .  Please do t h i s  for three consecutive waek6~ys. (three day 
periods) eq, Monday, -Tuesday and Wednesday 
fednesdag and Thursday; or uednesdap, 

4. USE A NEU FOB8 FOB E A C H  DAY* 

5.  Indicate  where e a c h  seal/snack was eatea, (Borne-R, Oat-0) and 
tbe time t h a t  it was eaten. Packed l u n c h e s  count  a s  home 
meals, 

6 ,  For each food item t h e  following information i s  required:  

211 7ACCURATE DESCRIPTIOII OF THE FOOD ITBa 
eg, a i l k  - whole,  23, skin, r e c o n s t i t u t e d  skim, cream, etc, , 

Fread - white,  whole wheat, r y e ,  french, kaiser, etc. 
F r u i t  - f r e s h ,  frozen, canned, sweetened, 35% ay 1 up, e t c ,  
J u i c e  - canned,  r e c o n s t & t a t e d  f rozea, fresh, b a t P l e d ,  

sweetened, unsweetened,  v i t a m i n i z e d ,  etc, 
Vegetables - rau, fresh, canned,  frozen, baked, boiled, 

fried,  e t c ,  
P r o t e i n  foods - meat, f i s h ,  p o u l t r y ,  egq, cheese 

s t a t e  type, cut, how prepared ego grilled, 
r o a s t e d ,  f r i e d  etc. 

d 

B, T B E  QUAITI'PP - see belaw 

S ~ e c i a l  Instructions for E e c w  tb-unt of Podd Eateg, 

Beasure the s i z e  of t h e  g lasses ,  c u p s ,  and cereal bawls you use 
a t  hose with a s tandard  measuring cup. Measure the spoons ycu 
n s e  with a mdsfd  ~ t z r k n q  spoon set. Them use rthese reasnrss 
to estimate ood eaten,  This way you ho not need t o  measure each 
t ime, 3 
$ b t e v i a t i ~ 9 %  t 

3 

Teaspqon - tsp. Slices - sl, 
Pat - -pa4 Tablespoon - Tbsp. or T 

Ounce - OZ. Small, ~ e d i a m  - ES., med., lg. d 

l a rge  @ 

5 
t 
2 



I I 
aeiehthiaq - i f  yon h a v e  scales seig4 a 1  the iteas t e a 4  are n o t  , 

e a s l l y  measured l i k e  medts ptc., 
1 I : 

oSmedsions - vhen its net PQSSible i  to Leigh or\ meas&, i n d i e a r e  '' 
dimensions, eg ,  hqe ,bake 3nx2"x1". cr r o a s t  

"g beef 2 sl. BHx3"xl /  *, 
I 

/ 
1 

B e s a u r a n t  meals - for meals eaten o u t ,  please t r y  and estimate by 
aye. a s  best you cad.  t h e  portion size. 

Comma m a d i s  and E q u i v a l e n t s  

1 c u p  - 8 f Lwid ounces 1 Tbsp. - 3 tsp 
' 1  fl. 02, - 2 tbsp. 1 l b .  - 16 OZ, . 
7, Indicate brand nares of cosaerc ia l ly  prepared mixed ar 

cumbinaticn foods 

eg.1 L i p t o n s  cup-a-soup  - T a ~ a t o  
KraftSs French d r e s s i n g  I 

I Sarah Lee , c h o c o l a t e  cake  1 
I 

Enclose l a b e l s  if possible, where you t h i n k  t h e  information 
may be h e l p f u l ,  

8, I n c l u d e  recipes for a l l  homemade items. The method is a c t  
reiuired but  the q u a n t i t i e s  of t h e  main i n g r e d i e n t s  are, 
Record the recipes on t h e  form ~ r o v i d e d .  Record the tota 
t h e  p r o t e l n  t h a t  you a te ,  

eg Bqef stew eg. Panr bean s a l a d  

1 , l b  b e e f  
1 lb p0tatoe.s 
112 lb carrots 
9 cup d i c e d  t u r n i p s  
2 med, onions 
114 cup flour 
2 Tbsp. corn o i l  

P o r t i o n  eaten: 1/6 

1 c u p  k i d n e y  beans 
4 c u p  lira beans 
1 cup yealow wax beans 
1 cup qpecn beans  
2 o n i o n ' s  sliced 
1 cap d i c e d  celery 
3/4 cup sugar 
1 cup French 
Total y i e l d :  6 
Portion oaten: 

- For sandwiches list i n g r e d f  ents separate ly  
Bread, who le  wheat 2 sl, 
%am* 2 02.  
~ a t t u c e '  1 lg leaf 
mayonnaise 

\L 1 tsp 
Buttsr 1 t s p  

- also do this f o r  coffee, t e a ,  etc, 
coffee 1 c a p  
sugar 2 level tsg ,  
10% cream 1 creamer 

2 



- 
9, CHECK LIST 

HAVE YOU I ICLt lDED T H E - A H O U I T  AND KIND OF 

Spread on bread, t o a s t ,  ro l l s ,  baked potatoes, e t c ,  
Sugar a n d  creaa/creaner i n  coffee or tea .  

I 
t ~ ! i l k  and sugar in cereal 
Sa lad  dressing, k e t c h u p ,  etc. - \ 
Pats, oil, used in cocking. frying.  sa lads ,  etc) 
Syrups, sauces, g r a v i e s  etc, 
P i c k l e s ,  relish, o l i v e s ,  etc. 
Chips, nuts, popcorn 
Jams, jellies, preserves, candy, etc. 
Blcohb l i c  beverages, scft driags ,  etc. 

4' 
(. 
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