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ABSIR AC;I

It has been assumed that malabsorption of fat and protein is
the pain cause of weight loss after je1nnoileostqny.“ Thigb |
assumption had notdbeen tested quahtita}ively until a@stdéy by
Pilkington et al; (1976). They‘féund that a reduction of
caloriq intake was largelyrresponsible for post-opérative veigﬁt
lass.

Thig study hypothesized that the reduction of caloric intakei
following jejuncileostemy is a function og ﬁnpleasant side
effects such as diarrhea, bloating, 5Sdomina1 pain and nausea
sxperienced in conjunction with food c;nsulption.. It was assumed
that unpleasant effects associatgd with gatinq follouing
jejuncileostomy have aversive éffec&s, thaiiis, act as punishefs
which reduce food intake. If the hypothesis is correct there'
should be a correlétion between frequency and severity}of
aversive side effects, caloric intake, and amount of
post-operative weight loss.

To test the above hypothesis eiéhteen»candidates for
jgjunoileostcny (13 females, 5 males) agreed to complefe.six test
sessions, The sessions were qivén at pre-op, tvwo :eeks'post*op,'
and one, two, three, and four months post-op. At each test
session they Conplated ghe following: (1) caloricviutaké records.
for 3 coﬁsecutive days; (2) questionnaires designed tc measure

frequency and pleasantness/unpleasantness of a list of itens,

iii



scme of which are potential side effects of jejunoileostcay.
Eleven of the initial eighteen patients completed this intensive
repeated measures design, |

The results»éhowed tha; patieﬁts ate significantly fewer
calories two weeks and one, tvo, three and fonr’lonthé
post-opsrativaly, conparéd to pre-operafively. Furthersore, it
vas found that there is a ;elationship betveen freguency and
severity cf some "aversive affects" and caloric intake following
iejunoileoStbny. These results: (a) confirm recent studies
(Pilkinqton et al,, 13976; Bray, 1976; Condon, 1978} showing that
caloric intake is reduced after jgj;noileostony; and (b) are
consistent with the hypothesis tﬂat cert;in "a}ersive effects” of

the operation are»ccrrelated with reduced caloric intake,

1
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INTRODUCTION

Turing the last tventy years, intestinal bypass surgery has
bean used»in scre patients for the treatment of ;xttene ;besityl
payne and Dewind (1956) were the first t¢ investigate short
circuiting the intestine (jejuncilecstomy) for obese patients.
Since then an estimated 12,000 - 20,000 such operaticns-have hgen
performed in the Urnited Siates (Iber, 1377). Unfortunately, no 7
ccmpa;able data are available for Canada. fhe technique used in
the original operation has been modified =several times gnd ﬁea
revisions are still evclving, The opefation remains
centroversial for twc main reasoms: R
i) uncertainty abcut relative benefit§?¥ersus pessible

medica; and psycholoqiéal side effects;

2) disputes concerning which factors coptribute to ﬂeiqhti

loss post-operatively.

Both thess issmes will be dealt with im subsegquent sectiomns.

/i The Operation .S

The two operative procedures used at present include:

1} End-to-side jejunoileostomy. It is raferred to as 5thé
féurteeﬁ + fcur cperation" uifb the prozilél 14 inchés
of the jejunum anastomosed end tc side, to the terminal
‘ileur 4 inches proximal to the ileocscal valve, (See
Pig. 1) | |

2y A modification of {1) consists of a conversion of the

end-to-cside anastomosis to an obiiqatOry end-tc-end

‘restoration of bowel continuity., Such a procedare

<N “



Fig 1 End to side jejunoilecstomy
Payne - Dewind (1969) /
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requires a seccnd anastomosis of the disial end cf the
v

bypdgséd segment tc a poaiion %éfthe functioning
qastrcigtestinal trgct.'v(See»fig. Zf The primary
intent of the two gnastonoses apgroach is tc liniliie
;féfluxintc the bypassed—intestinal segrent and the
unpredictable absorption 6f calories, as ueli as
cholesterol arpd tile acids, 'in hypeflipidelic'obese
patients. (\)

In both techkniques a large poftion of ﬁK’ small intestine is‘
typassed rather than resoved ana,’accordiqgﬁf, the cperation is 4 SN
reversible, 1Intestinal continuoity has bgin resiored in almost 8% B
Qf<patients (Iter, 1977). The reasons for attelptipg 19j0noile§i
fypassz raversal are Zany and varied. But isproper celection of
pcorly 2otivated patisnts and severe refractory petatolic
aberraticns cecnstitute frequent,reasons for attempting
restoration {Cean, 1977).

Physical Costs and Bepnefits
Medica] Coaplicatjons:

a) Mortality: The average operative mortality cf
J
intesgtinal bypass is 3% However, there is msuch .

“variability amcng -ediqal centers, ranging froe 1.4 to
14% mcrtality (Iter, %é??).
b} Progressive liver disease: Cirrhosis and kepatic
failure occur in 1 éo 3% of patients (Abramowicz, 1978).
Death related tc hepatic disease has been foﬁ?§2¥5\:ange
tros 0.8f in 2 sample of 123 patients to 8@ in 2,359
¥ //'

-
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TREITZ

’ O 12 Inches

k

~ Fig 2 End to end jejunoileostomy
’ ‘Scott et al (1971)

6 Inches



patients (Hclzbach, 19377).
c) Renal impairment: 15 to 30% 6f patients develcp urinary
calculi (stcres) as a result of increased absorption of

-

dietary oxalates and'decrea§ed utine volune, 0;glate

§

5;.
crystal deposits with ;he‘}enal'parenchyla have led to

focal interstitial nephritis and irtéve:sl&le renal
failure. 1In sore paéients ah in&une type of nephritis;
which can ke severe, has heén reported (Abramowicz, |
1978). ' {f/

d) Diarrhea: Severe diarrhea occurs in most ratients
post-operatively. hy six months the diarrhea usually
deéreases tc less than four seni-férned stecls per day.
However, sope patients have repcrted that they hfill
have diarrhea which persists up tc 2 years‘after
surgery. Factors contributing tc post-operative
diarrhea include? shorter howel, irriténg effectsvof
unabsorbed bile acids and bac;eriél'overgrtﬁth in the
excludéd‘intgstinal seglent;wj?onl smelling flatus>and_
abdoainal distention after néhlsvpersist foer years in
some patients (Alramowicz, ﬁ978).

€) Malnotrition: 1Important nutrients such as alino”aqids.
protein, vitamins and minerals axe,lalabéothed.”
Especially severe is the depletion of calciups and
pota;ggun which can produce tetancy (muscles remain in

axcited state) (Corso, 1374) and potassuim loss which

miy lead to sevefe hypokalemia, Some patients show -

4
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seccndani effects of palnutrition, hair ioss, nuscle
vaétinq, hypoprofeinemia and bone deninetalizatién.

- £f) Enteritis: Acéording tp/Btenick (1§76), akdcminal pain,
fever, exaCerbaEion of diarrhea and other signs qf
inflal;atory bc;el digease suggest the presencé of
bypass enteropathy, which is pcssibly related to
anaerokic bacterial overgrowth in the excllded'100p; and
the functioning éma}l bowel (Corrodi, 1978). Ancrectal
disorders,,}nc;uding fissures, abscesses and ; |
hemorrhoids, can also develop.

Possitle Medical Benefits

These potential complications must be balanced éqainst the

possitle beneficial effects of surgery (or of resulting weight~

lcss). These include: lowering of cholesterol and triglyceride

levels, lessened effort in breathing, improvement of
variccsitiés, lowered cdff-neasured(blood pressure and
hyperteansion, disappearanceﬁdf diabetes, improved pcssibility of
fertility and lowered risk of heart failure. O'Leary found the
following beneficial effects‘in a sample of 230 patients up to 10
years after jejuriolecstomy. (a) All of the 55% of patients who
Were diabetic pre-operatively have shown a post-Operétive
reduction in ;heir insulin requireleﬁt. - {(b) Pre-operatively, 12%

of the patié;ts had hypercholesterolemia and 46% had

f—ﬁype:triquceridenia. A1l of the former patients and 88% of the

latter have had their serua lipid comcentrations returned to

normal within six sonths post-operatively. However, the



léhg-tern effect of this change is unknown, (c) Pre-operatively,
39% had hypertension (diastolid pressures greater than 90 nan‘f
wvhen measured with a thigh cuff on the upper arm). )
Post-operatively, approximately one-third of the éatients have
reguire& no antihypertensive medications, One-third seen to
_requite less medicaticn, but one-third are clearly not improved.
(d) al11 of the patients with Picknickianasyndroae (11%) isproved
post-operatively. However, O'Leary'concluded that the 16nq-terl
affect of jejunéileostony is not yet known,
sychosocjal C and Benefits

In addition to the foregoing medical risks and benefitsiﬁ}ye
relative psychosccial advantages and benefits must bte weighed ‘:7
against corgespondinq disadvantages shen maginq decisions.
‘ Psychglogial discrdexs
| Crisp and Kalucy (1977) fcund short-ters ir;itability,
: depression, tiredness and anxiety were common post-operatively,
especially during rapid weight loss. Abram et al., (1976) found
in over one-thirad of their patients a post-operative increase
in neurotic and interpersonal problenms o} the emergence cof
psychosis.‘ Winkleman and his colleques (1975) found psychiatric
problems daveloped in 8 of 26 patients following intestinal
bypass SUrg2rvye. '
syc c B fits

In sharp contrast to the above studies, Solow {1977) claimed |

that his bypass patientes showed an improveasent inAactivity

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



efféctivénesss. .Several other studies have suppcrted Solo¥'s
favourable estimates ¢f the effacts ofvbypass su:ge:y‘(Breger et
al., 1974; Gazet a2t al., 1974; Castelnuovo~-Tedesco at al., 1976;
Salmon, 1971; Halberq et al., 1975). Possible reasons for
discrepancies.among these and the studies which found)a:
prepcnderance of negative affects (presented in the precading
section) will be discussed belcw,
Pactors Afgecging Positive and Negative Qutcomes
Frequency and severity of medical and psychosocial
complications are related to a number of factors. The major ones
incluade:
a) ‘shrqeon's experience with intestinal bypass operations:
Iber (1977) found that mortality rate varied between 3%
in centers where intestinal bypass operations sere
perforred fraquently t; 13% in centers where these
operations were infrequent;
by variations in pat{ent selection: the following criteria
were suggested ty Dewind (1963) for patient selection
{Because some surgeons adhere to this ‘'rule of thumb*
mOTE preciselyrthan others, this might contributé to the
variability)yf post~-coperative complications reported in
the literatur®.): s
i) wWeight more than 100 1bs. over standard for Z
height, sex and age. "
ii) PFailure of conventional forms of treaf;ent

{behavior modification, Weight Watchers, diets,



etc,)
iii) Presence c¢f one or more of the fol}auind:
| Hypertension |
Pickwickian syndrome {(characterized by
obesity, excessive daytime scmnolence and
sleap apnea) |
Abnormal glucose tolerance
Menstrual dyscrasias
Infertility
Degenerative arthitis of hips,
knees, or feet
Frank diabetes mellitus
Hyperlipidemia
iv) Sfable adult life pattern (surgeons' or
psychiatrists' evaluation),
v) Acceptance of expected hazards (i.e.; informed
consent ¢f patient).
vi) Agreement to underqgo revisioa (modification of
. operation or reversal if necessary).
Mach SBS Q oSt~ ive weight loss
The end-to-side anpd end-to-end jejuncilecstomy (sse rages 2
and 4) were initially held to be affective because ii; shortened
intestine produced malabsorption of fat and protein; resulting in
weight loss subsequent to surgery. Several studies reported
rapid weight loss during the first four to six months, with a

declire in rate cf loss, reaching a plhteau betveen the second



and third yvear pcst-qperativaly {(Devwind, 1969;_uersheiner, 1977;
Dean, 1977;'Camp5e11, 1977; Iber, 1377; Castelnucvo-Tedesco,
1976) .

Howevar, these StuQieé did not measure or recoxd factors
that w»ight contribute to fhe variable pattern of weight lass.in;

different patients. Sone authors cffered pogt hoc explanations

3
7

for the rapid weight loss within the first few months after
surgery, but none systematically measured variables which bear

upon these explanatory hypotheses,

Pilkington et al, (1976) were the first to lock nore
closaly at the pattern of weight losg,!fier71ejunoileostony,
Their findings brought into guestion iﬁo hypothesis that
‘post-operative ?eiqht lcss results fgqg/intestinal zalabsorption.
They réported measurements of calories lost in faeces which
shovwed that malabsorption did not decrease two years after
j2 junoileostomy when weight was-no longér béing lost. They
concluded instead that dieéary restriction was largely ’
responsible fecr initial weight loss and increased focd intake for
weight maintenance in the plateau period.

Tvo subsequent studigqg have éupported Pilkingten?s results,
Bray et al. {1976) concluded that essentially all cf the weight
loss in the 22 patients studied could be accounted for by the
reductioh in caloric intake, Condon et al., {1978) reported that
in 65 jejunoileal bypass paéients the entiré group ate
significantly fewer calcries 1-3 months post-operatively than

they had pre-cperatively. Thus the three studies ccntradict the



game =

traditional vieu”siated by Stanstead (1976), "Jejunsileostomy is

effectiva for the obvious reason that it causes intestinal

malabsorp;ion." This older view is inconpa&iblé?iith new data
grén those studies which have qualified pre- and post-operative
pétte:ns of eatin&’and wveight loss. |

The aims of the present study, then, are:

- To repllcate previou= work indicating that patients

eat less,posteoperatlvely than pre-operativaiy, and, to

squadt pessible reasons ,for this reduction.

It is hypoth651zed that if caloric intake ie reduced it will
be ds a function of the pnpleasant side effects experienced in
conjucfion with food consunption.' Hore concisaly, it_is argued
that gejunolleostony uorke because it.is a form of aversive

therapy, A negative correlation between frequency and severity

"of aversiva side effects {as perceived by the patientf and

post-operatlve caloric intake is predicted. 1In aver

/’cogditioninq,mpunishaent is delivered ‘when the indiyidua;
~perforns an undesiratle behaviour such as overaating. ‘Tie

’1ncidence of the undesirable behaviour therefore tenﬁs to be

reduced (iolpe and Lazarns, 1966), This study exahinqs the
hypothesis that the uppleasant consequenées #ssociaiaﬁ-uith
eating after jejuncilecstomy (e;q., ﬁiarrhea, nausea, upéet
stomach, bloatinq and fcnl;snellinq stools) act as punisiers e
vhich re&uce food intake. In as much as the explanaticn fo; why

these;patiants reduce their caloric intake postﬁoperativaly

remains a topic of debate in the field, this foras the focal



point of this thesis,

-* '_},.
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BMETHOD

Sabijects

Eighteen candidates (13 fesales, 5 males) for ‘
jejuncileostony agreed to participate in the study. ~Th§y ranged
in age from 19 tc 4& years (x = 35.8) and weighed 67-259 1bs.
over standard for height, sex and age. Seventeen patients met
the selection criteriﬁ fcr*jejanoileostony outlined in the
Introduction (Dewind, 1969) and uére accepted for swrqgery. The
eighteenth patient who weighed cnly 67 lbs., over her ideal
weight was aléo accepied for surgery. All patients signed
consent foras and vere clearly tcld that the siudy was for
research purgoses and wquld not influence»their treataent at the
Toronto General Hospital., Eieven of the initial eighteen
patients completed thiskintenéive repeated seasurement study.

These included fcur men and seven wosenr ranging ii age froa 19 to

48 years and weighing 11&-259_1hs. over standard for ieight, age

and sex (see personal data, Table 2), Only these eleven were
included in the statistical analysis and will be discussed in
detail. The remaining seven patients dropped out of the study at
various stages of ccapletion, Thesebpatients decided not té
complete the study fcr various personal reasons (e.é;, toc busy,
" 1o interest),
Surgjical Techpigues

In this Qtndy jejunoileostosy was performed by twc
experienced surgeons vhe used different techniqués. Sﬁrgeon I

performed jejuncileostomy on 156 patients using a slight

N
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modification cf the end-to-side method described by Payne and
Dewind, 1956 {(cf, page ! et seq.). Surgeon II rperformed \
jejuncileostcay on the remaining 2 patients using the end-to-énd
method as described by Scott, 1371 {(cf. page 2).
Procedure
After the patient had been accepted for surger® . he cr she
was seen by .the experimenter and asked to participagelin the
study., A% thg following six test sessions théy uegg required to
conplete detailed eating records and answer a questiounaire
concerning frequency and noxicusness of various symytons. The
times were:
1) pre-operation | (T
2) post operation - 2 weeks (T2)
3 post operation - 1 month (T3)
“4) post operation - 2 months (T#)
5) npost operation - 3 wmonths (T5)
‘ . 6) post operaticn - 4 months (T6)
aegsu;es | _ V
s a) a daily zecordédfTZR hoar food intake for three
‘édnsecutive veek days {chosen by experimenter)., The patient
'}istéd all focd consumed during fhe given day. Por each food
ziten, patients listed its size or weight, time of day eaten,
vhether it’uas eaten at hecame or cu%jand whether this was a
typical day (ses Appendix B). The experisenter then calculat@d'
the total number of calories reported by each subject per day |

using Boweg and Church?s {(1970) estimation of caloric content of
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foods.

k) an aversion questionnaire designed by the sxperimenter
to measure fregquency and degqree ¢f pleasantness/unpleasantness of
43 jitems, some of vhich are potential side effects cf "
jejuncileostory., TIf the patient had never experienced an item he
vas asked to rate hovw he thinks he would feel if he experienced
the item in éuestion. The guesticonnaire had thrée different
foras for use during three independent\%{le spans:

Fora I (History for:)'asked, J

"How oftenqhave yéu experienced or done the

follovwiBig ..." This fora was used to measure

a history of‘the ratient's experience with the

~ 43 items, The histery form vas given to the

<p$tient once before the operation - NT1W,

A copy of this foram is included as Appendix B),

Fora II asked,

"How often sin;e the last gquestionnaira have

you e@xperienced or done the following ..."

This fora was given % times after the

operation, The times for use of this fora

sare taes* sassicns T2 through T6 (see

..dppendix C}.
BormAIII asked,
"Hﬁv often today have you expe:ienced or doﬁe

the following .,.P This fora was giwven in

conjunction with s2ach dietary log and
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consequently it was qiﬁpn\}a %1nes tc aach

patient (sge Appendix 6). “
All patié;is wvere nailed\guestionnaires vhich they cclpletéd,
and mailed back to the experiieﬁter after sach test interval.
The experimentaer provided self-addressed envelores as an
incentive to return the coampleted questiopnaires. #hile wmailing
gquestionnaires comtributed to methcdological protleas (see
Discussion) it H&Q(SPE best method available Qs 11 ¢f the 16
patients 1ivg;,ouggrfe the Toronto area. |
Aversion Questionnajre | , ;)
Thé aversion gquestionnaire was designed by the experimenter—
after consulting clinical observations of syaptoms in
jedunioleostony patients. Priocr to initiétinq éziswsﬁudy it was
tasted for clarity in a pilot study on fifteen obese patients agd
a30dified accordiagly. Most of the 43 variables vers derived from
a careful search of the jeijunocileal bypass literature. Any
potential changes in variables associated withk jejuncilecstonmy

ver2 listed and viable list of iteas eventually were agreed upon

by Drs., Harliss, Moldofsky, Herman and the experilentef; Thesa o

x

consulting doctors felt that a few items which Qere never -
mzentioned in the literature to bglassociated with jejuncileostonay
should be added: blurred vislon, toothache, chest sains, bhaving
self control, constipation., This was simply doﬁcvic cbsezrve how

.Jpogt-operative patients would respond to potential physical amd

pSyéHoloqiEETJprcblens that were unrelated to the oreratiogn.

=~ A}
LA . \
J
-



AT

RBSOLTS S {

Chan n ) c takg ] ¥ a

Table 1 sullarizcsthe change in subjects! caloric intake
over the six testing sessibns. As predggz;d, Analysis of
variance (ANOVA) 2hovwed a siqnifigant decfease'in'calo:ic intake
over tima (p < .0001), The Duncan's Multiple Range,:eit
indicated that the caloric intake at T1 {(pre-operation) was
significantly greater than the remaining S5 times
post-operatively, However the 5 post—&perativa tines vere not
siqnificantlyvdifferent from each other., Subjects, not
csurprisingly, differed from each other vith regard to c&(Pric

-

intake (p < .00%). There were no significant differences among

days (D) within testing sessions (T) nor T x D interactiens.

Rate cf ¥ajght Loss R

The average rate of waight loss varied among the 5 testing
times post operatively, The qreatagt nean seight lcss was
recorded at *2, X = 21,2 1bs,; followed by 78, X = 14.4 lbs.; T3,
I = 11,5 1bs.,; 75, X = 10.9 1lbs,; and 6, X = 3.1 lks, BHovever,
the tise interval between T2 and T3 is 2 weeks compared to 1
aonth tetween each cf I8, TS5 and T6. Therefore, if we take the
period betweer T1 and T3 together it forms a 1 month interval and

we find a clear decrease in the rate of veight loss over tilG.'

(12‘3 = 33 -I leQ,' t“ = 1‘-“ lhB.. TS = 10 9 thQ' ‘nd !6 = 9.1

l1bs.}. Individual pre-operativc -eiqhts and subsequent ueight

10ss are presented in Takble 2.
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Table 1
Analysitﬁof Yariance and Duncanis Multiple Range Test.

Change in Calcric Intake Pre- and Focst-operatively.

-
Time (T) ~ Hean Daily Caloric Intake
, pré;opﬁ T1 :' | . | 2525,27%
post op: = T2 - 2 wks. 1259.92
T3 - 1 mo. - 1301.8%~
Th - % ROS,. o 124,57
’ , T5 - 3 mos. © 119367
T6 - 4 mos. : 1359,.58

*p. < 0.0001

Note: ¥eight loss may pccdr at éiles'when there is no

significant caloric intake reduction,
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Table 2

Subjects' Initial Weight, Weight Loss, Age ard Sex

#t, loss
- ¥t., above standard {4 months
Subject dt, (lbs,)} for ﬁk;ﬁigg, sex (Jbs,} post op) Age Sex
1 360 203 82 19
2 297 127 - 87 30 .|
3 385 , 220 75 40 M
4 380 : 213 75 29 .|
5 264 ‘ 124 47 46 r
6 410 259 | 57 TR
7 265 | 114 80 36 P
8 300 164 60 48 4
3 383 243 83 41 r
10 273 8,// 138 53 . 32 »

11 263 145 68 24 F
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Table 3 displays éartial correlations between guestionnaire
items and calcric intake with subject effect remcved by multiple
regression, As predicted, there is a negative partial

~correlation between the fregquency of most unpleasant side effects
of the operation and caloric intake. As syaptoms such as
bloating, soreness of rectal area, diarrhea, bowel zovements
duriné the -night, nausea, crasps in abdosen, voniting,‘upset'
stomach, foul-seelling stools, losing weight, loss «¢f appefite,
stosach rumbling and belching increase in frequency; the number
of calories eaten decreases,

Caloric intake and unrleasantnesss/pleasantness ratigpgs of

uestionnair tOas -

As expected, Talble 4 shows for several items a positive
partial correlation between caloric intake and positicn co the
unpieasantness/pleasantness continuam. Accordiangly, the less
unpleasant patients considered symptces such as bloating, stomach
rusbling, depression, dgarrhea, disturbed sleep, taking
aedication, bcwel movemests during the night, nausea, belching,
foul-s:eliinq stcols, feeling embarrassed, cramps ir abdosmen,
belching and upset stcmach, the more calories they tended to

consume. The corollary of this statement is the mcre urpleasant
(aversive) these variatles vere corsidered toc be, the less
calcries were eaten, ﬂeans_for Pregquency and Pleasantness/

Unpleasant Ratings are presented in Appendix E.



Table 3
Partial Correlation Between Caloric Intake
acd variable Prequency

variak Part C elaticn F
Blurred Vision (1) -0.,12 2.U49%
Losing wWeight (2) -0.49 52,95
Snoring (3) 0.29 18.56*
Being Comsplimented (u) -0,29 1S. 42
Stiff Joints (5) -0.03 L. 14
Bloating (6) -0.25 11,.45%
Lcss ¢f Appetite (7) -0,32 19.96*
Toothache (8) -0, 36 2€, 15
Drinking alcohol () 0.32 20.,54*
Tiredpess (10) -0 11 2.08%
Feeling Self Confident {(11) 0,12 2.65
Soreness of Rectal Area (12) -0.28 14.01%
Depression {13) -0,08 .19
Stoaach Ruwmbling (1%) -0.18 5.0
Eating Salad (15) ’ ~-0.13 2. 56%
Being Pnergetic {16) " -0.21 7. 34%
Diarrhea (17) -0.49 53.03%
Peeling Attractive (19) -0431 18.51+#
Disturbed Sleep (13) 0.06 0.€3
Taking Madicaticn (20) -0.16 8.57»
Eating Sweet Pocds (21) 0.03 .15
Bowéel Movemant During Night (22) -0.10 3.7
Shortness of Breath (23) 0.02 ¢. 10
Headache {(24) -0.,03 C. 16
Strenuous Exercise {25) -0.29 15.17%
Nausea (26) =04 30 16,36%
Cold Hands and Peet (27) -0,23 5.84%
Cramps in Abdcmen (28) -0.34 22.E6%
Yoaiting (29) -0.,240 7.18%
Daytime Sleeriness (30) 0.05 6,841
Increased Bunger (31} 0,04 .24
Belching (32) 0.23 8,85%*
Eating Spicy Focds (33) -0,19 6.62%
Having Salf Cecntrol (34} -0, 15 4,07»
Chegt Pains (35) / 0.07 €. 66
Jpsqt Stomach {3 0.29 15.13»
Constipation (37) ~0.12 2.81%
Rearkkbara (38) 0.09 1.87
FPou)Y Smelliag Stools (33) ~0.22 E,T71%

7aaling Eabarras=ed (80} -0,21 2.13#
t3ting Pried Focds (&1) 0.24 1C.22%
Zrinking Coffee {42) 0.12 1.37%
Drinking %ilk (43) ~0,20 E.87*




, Table &
A Partial Correlation Between Caloric Inptake and
U Patients! Reports of Pleasantness/Unpléasantness

varjakle Partj cogre ion ¥
Blurred vision (1) 0.02 0.10
Losing #eight (2) -0.17 5.22
Snoring (3) 0.18 5,56%
Being Coaplimented (U4) -0, 11 2.05%
Stiff Joints (5) -0.21 T1.78%
Bloating (6) 0.29 15.32»
r/‘Loss ¢cf Appetite (7) -0.02 0.05
Toothachea (8) 0.29 15,23»
Drinking Alcohol (9) 0.42 37.34#
Tiredness (10) 0.07 Q.86
Peeling Self Ccnfident ({11) -0.00 0.00
Soreness of Rectal Area (12) 0.14 3.65%
Depression (13) 0.18 5.49*
Stomach Rumbling (1%) 0.27 13.55%
Eating Salad (15) 0.08 1.2%
Being Bnergetic (186) -0,20 7,34
Diarrhea (17) 0.46 46,.68*
Feeling Attractive (18) 0.00 0.00
Disturbed Sleep (13) 0.21 8427
Taking Medication (20) 0,35 23.84x%
Eating Sweat Foods {21) 0.01 0.01%
Bowel Movement During ¥Night {(22) 0.27 13.04»
Shortness of Breath (23) 0.11 1.96%
Headache (24} 0.02 0, 10
Strenuous Exercise (25) -0.34 2%t.74%
Mausea (26) : 0.20 F.17*
T0ld Hands and Feet (27) 0.42 37.19%
Cramps ino Abdcmen (28) 0.31 18.31%
Yoriting (293) 0.07 0.82
Davtise Sleepiness (30) 0.22 3.06%
Increased Hunger (31) -0.10 1.60
Belching (32) 0.30 18,28%
Eating Spicy Poods (33) -0.06 0.€3
daving Self Cecntrol (34) -0.,20 7.0u»
Chast Pains (35) -0.05 ’ 0.481
Jpset Stomach (368) 0.19 €E.46%
Constipation {37) -0,15 ~3. 4%
Heartburn {38) 0.23 ~ 3,74
Foul Smelliog Stools (3357 - 0,05 “0.43
Faaling Embarrassed (40) 0.26 ‘ 12, 85%
Pating Pried Pocds {4}) -0.18 5.85%
Drinking Coffee (42) -0.08 0.25
¥ote: on a seven point scale, Mextremsely unpleasant”" = 1;

"extresely pleasant™ = 7,
‘Q(.OS



of gquestionnaire itess.

Subjects were divided into two groups according to the

amount of veight they had lost four months after the operation.
Group 1 (N = 5) lost between 75-97 1lbhs., while Groug 2 (N = 6)
lost Ltetwaean 40-68 lbs. Cosparison of the gronps' responses to
each of the 43 guestionnaire iteas vwas made. Only 5 of 86 ANOVAs
vere significant. This cculd be expected through chance aloné.’
They showed:

a) subjects who lost the most walght (G1) found loss
of appetite "sildly unpleasant” while subjects who
lost lese weight (G2) found loss of appetite
ngildly rleasant" (p < 0.02);

b} GY rated cold hiqu and feet as "acderately
nunpleasant” conp;reg to G2's ratings of "aildly
unpleasant” (p < 0.005);

c) drinking coffee was "sildly unpleasant™ to meutral
for G1 cosrared to "mildly pleasant™ for G2 (p <
0.05). However, G! drank significantly less
coffee than 62 (p < 0.01)., Purthermore, drinking

’ coffee significantly decreased over time (p <
| 0,000%). GY ®"rarely™ drank coffee before the

oparatico and *"never™ drapk coffee after the

- * Treatment X Blccks design (! within, 2 between)

Statistical analysis systam {SAS)



24

operation, G2 drank coffee "often™ fre

~

operatively (TTr;g"never" at T2 and 713 and rarely
at 14, TS and T6; | |

d) as shown in Figure '3, there is no difference in
pleasantness/unpleasantness ratings ¢f eating
sveet foods between groups or over time. Figure 4
sho¥s a significant decrease in frequency of
'‘eating sveaf foods' from pre-op to pc?t-op.

This result does nct support Bray's (1376) report that patients

develcp an aversion to sweets follovinq jejuncileostony. -

-

Weight loss as a fupcticpn of redyced caloric jntake

Using Bray's (1376) foramula (am average of 3,500 cal/day

are required for weight laintenanée during the first year after
jejuncileostomy), this =tudy found that approximately 50 of the
average 67 lbs, weight loss (or 75% of weight loss) by 4

aonths post-operatively cculd be accounted for by reduced
caloric intake. .

han n un aga

ANO0VA* found that the folloving variables were rated as

significantly less unpleasant pre-operatively ccmpaxed to
pcst-gperatively: 1losing weight, taking lfdiqation; cold hands
and feet, foul-sselling stools, diarrhea,;%onel movements durinq?'!

the night and craaps .in atdomen, There tére no gignificant days

by times interactions.



Figure 3"

Pleasanfness/Ung;easantness Ratings for Sweet Poods
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uepc Iepo d sjde e
AROVA* found the the folleowing y}riables significantly
)
increased in frequency from pre-op to post-op: disturbed sleep,
¢c0ld hands and £§et, crapps in abdomen and vomiting., ANOVA and
Duncaa's lultiplé range tast found that the follcwing variables
significantly increased in frequency over time in the fcllowing
vay: stomach rusbling, {(T1 - T6, T4 - T3, 15, T2); diarrhea, ITI

)
6, T4, T3 ~- ?3, 72); bowel movement during the night, (T1

- 16, 15, T4 - I;j/Tu, 73, - T3, 72):; and foul-sselling stools,
(*1 - T4, 76, T2, T3, T5) . There vere no significant days by
time interactions, |
Subia ¥e ings

At 2ach test sessgsion subjects were asked if they were eating
aore, less or about the same compared to before the cperation,
In concurrence with the daily lcgs, they generally said that they
were eating less, the only excepticn being at foar scnthe (T6).
A fev subjects reported eating about the zame as bedore the
cparation, Then the patients waere asked to vrite why they wvere
2ating sore, less or about the same now ccapared tc
pre-operatively, These examples are typical of respcasesz given
DY subjects: /

1) lack of appetite ,

2) 1ot feeling well.:

* ANO7TA {! betwean, ! within} (SAS packagse)



3)
4)

5)

6)
7)

8)

3)

10)

11)

12)

13)

falt bloated all

day

fear of haviag tc go to the bathroos

I an starved, bhut do not want to eat

because I will have ¢t0 go to the washroos

stomach gets filled up faster

the sight and s»ell of food makes me sick

and food is ngly
everytise I lock
vhich is a good

lost interest in

at food I get diarrhea
teason not tc eat

food because I feasl rctten

diarrbkes hurts .

fo0od tothers ay stosach

I try not to eat

after 6 p.n. because I have

t0o go to the waskroos, ay stomach rolls, I

jat gas, cannct sleep and I am always haongry

ia the eveniag,

fesar of diarrhea

sorenass of rectal area.,

27
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» DISCUSSION

This study has showsn fhat the patients tested ate less
post-cperatively than pre-operatively., Durimg all téstinq
periods within the fcur lqgths follovwing surgery, patients ate
significantly less than ttey did vhen thay were tested before the
operation., This finding is consistent with the recent'data,dn
caloric restricticn following 1ejunoileostony {Pilkington, 1376;
Bray, 1976;ACcndon, 1378), But is this caloric deficit large

~"andggk to acccunt for the sxtent of the weight lost following

surgery? ' |
caloric decrease apd weight loss

Eray (1976) concluded that reduced caloric intake could
accournt for most of the weight loss in all of their 22 intestinal
bypase patientz pcst-operatively. 1In an earlier study (197Q)
these authors established that an ‘average’ of 3,50C cal/day are
required for weight maintenance during the first year after
ja4uncileostony., Thus for the first post-operative year these
patients would require 1.27 sillion cal. to mairtain their
weight, 3ray et al., (1374) estimated fros dietary histories
that the average patient's caloric intake during that pericd was
781,600 cal, This is a caloric deficit of 528,000. Since each
poand of fat containms approxisately 3,500 cal., a lcss of 150
1bs., would egual 525,6(C cal. or essemtially all the caloric

™

Jeficit, N

&,

Osiang Bray's method cf estimation, this study found that

roughly 50 o0f the average §7 1bs. veight loss (or approximately
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i v .
Y o
75%) ty 4 months post-operatively could te accounted for by
reduced caloric intake, #hile this accounts fér a major portion
of veiqht,lps;f@he resainder vould seem tc be due to cther

factors such as intestimal malabsorption or changes in )

netabolisn,

W
a 1
T

The hypothesis that there isfan association between

)

increased freqhéncy cf untleasant effects experienced following

}ajqﬁcilaostOiy and a decrease in caloric intake was s&pporttd in

this thesis. While each negative correlatios between the
unpleasant vﬁriable and calories does not account fer a large
variance, most are statistically highly significant (cf. Table
3), It might be vondoredvrhy cold hands and feet and caleric
intake are negatively ccrrelat.dror related at all. Patients
rapidly losing veight fcr any reason usually report that they are
always 92}?, espacially iam their extremities., PFurthermore, Table

4 shows that as cold hands and feet bhecome acre nnpleasant

suobjects aat less, -

iatinqs'pf anpleasantness changed for a nusber of variables
betwoden pre- aii post-op‘tazivo reasures., Pror examgle, subijects

who wers asked tc rate diarrhea, bowsl movesents doring the

aight, and cramps in abdcmen before the operation rated them as

7" leas aaplsasant than at all tismes after the operaticn when the

frequency of these side effects had iacreased. Doss this mean

}hat these variables are not perceived to bhe as uapdeasant if you
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L

‘rarely' or 'Ynever' experience tham, compared to when their
frequency increases? AROVA showed that the degree to which
patiegots rate these symptomss unpleasant significantly increased
over tiasa {p < EOOOI). Losing weight was rated as siqniticantiy
aore unpleasant post-operatively than wvhen rated pre-cperatively.
But subjects reported that the frequency of haviang lcst any
asount of waiqkt did not change between pre-coperatiee and
post-cperative testing times, 1In other lords'all of these
patieants had a2 great 4eal of experience with losing weight before
the operation, 1In fact they were chronic dieters and had all
been exposaed to coaventicnal weight reducing programss. But it
seass that losing veight was never perceived to be as unpleasant
in their experiences pre-op. as it nov becane after the
operation, This difference i3 extresely iaportant ir defence of
this thesis' hypc+thesis: that jejuncileostomy say function as
aniatersiva therasy. Losing weight after the operation vas
recorted by the subfects in the presemnt stuly tc be unpleasant.
And vhy is it s5? Because of diarrhea, foul-saslliag stcols,
nauszea, vomiting, bcwel movements during the night, screaness of
rectal area, blcatimg, stomach ruambling, cramps in msbdomsez, and
apset stomach which are associated with a decrease in caleric
intake, ' , B

The only aaisal stady to date vhich measured culcric intake
follcuing {efuanocilecstony is reported by 3Sclafaani et al. (1378).

They rerforaed jeiumcilecsrtony om obese rats ari shas sargery on



lean controls. 1Téo groups of obese rats were used; 1) female

rats sade obese with vemtromedial hypothalamic (¥YEH) knife cuts:

2) female genetically obese Zucker rats.

rollbvinq surqery the ¥YMH rats reduced their focd intake and

lost some weight but pot %o the same axtent as the cbese rats,
3o0th bypass groups ccnsused lass sucrose and ailk scluticas
within the first ronthf;;;::ED\gatively but returned to mear
baseline lavels within the secon& post-operative moath, The

resalts of Sclafani et al. are in keeping with the ircreasing

avidence that redauced caloric iptake is the major canse of veight

loss groduced by jejuncileostony. They further suggest a
ceaparison in salective appetite reductionm betweer rat and manp:
jejuncilaostcey reduces the appetife for sweet foods in bcth
obege YMH rats and obese homanms although this appotit f;%awets
in h;;ass,ratz,niihin the 2nd aonth and it is not e};az that it
dnes i» bypass humanz (Bray et al., 1376).

Bray a+ al, (1376) fonnd that rost of his 22 patients had

# / .
1islike for mcst svee+ focl follcwing surgery. Preferences for

coacentrated solutions of sucrose amd glucose were reduced after

3azJary ba* ratiags for citric acid ard salt soluticns vere act

xltered,

!bc presan* st:dy Ecnnd that snbjacts dtcreased their intlkc

of sweet foods following squoty but thoiz po:ccivnﬁ

:1tasaltaesa/unplsasantaa:s ratings 414 not chamge duriug thut
tine, %ost patieats found eatiag sveet foods mildly pleamant

bafore the Qparatios as vell as after surgery. Howikver,
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following surgery patients on average reported eating s%get foods
‘rarely’ or 'naver!', If they 'never' ate sweet foods
pest-cperatively they wculd have to rate them as "how they think
they would feel,™ Perharps if\;iey had been presented wvith sucrose
and glucose sclutioAs pcstﬁpﬁeragfvely as Bray did with his
patients, we might have rpickwed upﬂa'change in unpleasantness.
Althoogh it could be arqued that tasting and spitting out
concentrated sucrose solutions dces nét ccenjure up images of
pleasantnass as does your favourite dessert} even thcugh
sveetness levels may be similar,

In rats, learninq~about the aversive (as opposed to
positive) consegquences cf foods (e.g., poiscns) occars especially
rapidly. Usually cne pairing of a nevw food with an aversive
gastrointestinal event, even with delays up to several hours, is
adequate to produce a strong aversion vhich may be remembered
over :ﬁny sobths (Rozin, 1968). Since many of the side-effects
reported by buman bypass patients are gastcintestinal, it is

ooséible that learned averzions to foods consumed after the

oparation may be of a similar mature.

Betkodological Prohless
§igh_gdrop out rate apd lack of motivatiom
diqh patient drop out rayg and lpu pa;{gntﬂlotivgticnrto return
3aestionnaires once they had agnped to dc s0 are issues that
varrant c&ncera. 7Inrs$;;)¢a;§sﬁit took several long distance

vhone calls to patients iz order to motivate them tc mail back

the coapleted guestionnaires., 1Ir three cases the ezperisenter
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had to drive outside the €ity of Toronto ta pe:sonnilg,cnllacfy

the questionnaires, Perhaps the needed motivating fa¢tor is to
‘1utegrate g;eatlent uifh research but then‘ué get into ethical

1ssueé. In the presenf study we aeré(ﬁbgz;ated to tell patieats

that the study was for research purpéséé onlj;, They were clearly

~told that their decisicn to participate in the stnd] tonld in né )
vay affect thgi:Fpoqpita; treatment. So each patient did his or ///‘
her own private cost-benefit analysis. The study was an /// A
i;tenéive repeated -easuies désign vhich required their S/ |
participdtion for five months, The study had little bensfit ér’ f/
the patiant except perhaps the satisfaction that he or she as:

contributing to research vhich might help others. //

Validity of using self—teport of food intJ;; rellis 7

/

exclasivaly on the accuracy of the reports. The exgerilentef/ ,,r,ﬁ
stressed to a11 patients the fact that for this study to be pf

~any use they were :oqdested to conscientiously récosé all food
intake. The departaent of Rutrition at the Uniieratt] of Toronto
designed the daily food record that was used iq.this study. This
method wvas considered to be the lést reli;ple, validfapptoach for

self estimatien of caloxic intake, . Houavet,'there ®as no sisple

uay of assessing the teliahility of the pationts' salf :aports.

Sulnry

In "this study ve have délcnatrated that patients ate
significantly less up to 4 months atter jcjnuoiloostcny thnn

before surgery. It was estilated that a major portion of the -
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veight ioss‘after éurgety coﬁid'ba accounted for by their reduced
caloric intake, Vrurtherlore, we foﬁnd thai‘reduced caloric
intake was correlated with an increase in”freqnency anQ "
anpleasantness of most of the unpleasant sidereffects‘of this
surgery. This relationship vas supported by patients® subjective
ratings which typically stated that they vere eating less because
of dnpleasaat side effects follosinq surgery. These results are
in keaginq with accumunlating evidence that ialahscrption is not
ihe major éanse of weight loss aftef jejuncileostomy. Rather,

reduced caloric intake can account for most of the :eight'iost.
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Appendix A
INSTRUCTICNS FOR RECORBRDING YOUR FOOb INTAKE

A conmplete and accurate food record is essential in assessing
yoar food habits. :

1. DG NOT CHANGE your established food habits during this study.
Eat as you normally do. ’ ‘

2. AS soon as possible after each ameal or snack, please record
on the accompanying forss, everything that ycu ate or drank.

3. Please do this for three consecutive weekdays. (three day
periods) eg. Monday, -Tuesday and Wednesdayj Tuesday,
Wednesday and Thursday; or Wednesday, Thursday and Friday.

4, USE A NEW FORM PCE EACH DAY, '

5. 1Indicate where each meal/snack was eaten, (Home-H, Oui—O) and
the time that it was eaten, Packed lunches count as honme
meals, '

6. For =2ach food item the following information is required:

AN ACCURATE DESCRIPTION OF THE FOOD ITEM

‘eg. Milk - whole, 2%, skim, reconstituted skim, . creaa, etc. .

Bread - white, whole wheat, rye, french, kaisex, etc,
Fruit - fresh, frozem, canned, sweetened, 35% syrup, etc.
Juice - canned, reconstituted frozen, fresh, bottled,
svweetened, unsveetened, vitaminized, etc..
‘'Yegatables - raw, fresh, canned, frozen, baked, btoiled,
, - fried, etc.
Protein foods =~ meat, fish, poultry, eqq, cheese
state type, cut, how prepared eg. grilled,
roasted, fried etc. .

B. THE QUANTITY - see below

Measure the size of the glasses, cups, and cereal bowls you use
at houme uite a standard measuring cup. Measure the spoons you
use with a standard measuring spoon set. Then use these peasures
to estimate food eaten. This way you do not need to measure sach
ti‘ac - - . - . i N B

Abrevjatjons /

Teaspgon - tsp. ' Slices - 81,

Tablespoon - Tbsp. or 7T Pat - pat ‘
Ounce - 0Z. Small, medium - £8.,, med., lqg.

® large

B T v B
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\

Weighing - if you have scales weigh al the iteus thaﬁ are nct f
- ea31ly measured like ne#ts Ftc., % e

! Y

Dimepsions - when its nct p0531b1efto Leigh or\neasure, indicate \§

hqe cake Inx2"x1", cr roast ;

‘dimensions. eg.
:beeffz sl. ﬂ"x3"xl/ 5 \ j

. f / . .
Besaurant meals - for meals eaten out, please try and estimate by
/ eye, as hest .you can, the portion size.

C;ino

1 cup “5- 8 fluid ounces 1 Tbsp. - 3 tsp
"1 fll OZQ ;- 2 tbsp. ‘ 1b. - 16 OZ .

7. Indicate brand names cf counetc1ally prepared mixed or
ccwbinatlcn food= ,

eq. Liptons cup~a=-soup - Tomato
‘Kraft's French dressing
Sarah Lee chocolate cake

Enclose labels if poSsible, vhere you think the infornation
may be helpful,

required but the quantities of the main ingredients are.
Rer;ord the tota

8. 1Include recipes for ali hoaenade itels; The method is nct
ot

Record the recipes con the fora ptovided.
the protein that you ate, ,

2qg Beef stew eg, Four teap salad
cup kidney beans
cup lima beans
cup yedlow wax beans
cup gree€n beans
onions sliced
cup diced celery
- 1/4 cup sugar
1 cup Prench dress ng
Total yield: 6 PS
Portion eaten: 1 cup

1.1b beef

1 1b potatoes

172 1b carrots

1 cup diced' turnips
2 med, onions

1/4 cup flour

2 Tbsp. corn oil

b ) D wd b

Portion eaten: 1/6

For sandwiches list ingredients separately

.Bread, whole wvheat 2 sl,

Hanm, ) 2 oz.

Lettuce’ 1 1g leaf

Mayonnaise \\ 1 tsp

Buttar i 1 tsp

- also do this for coffee, tea, etc,

cecffae _ 1 cup

sugar 2 level tsg.
Y creamer

10% crean

&

%

e g
..

e e ot .
RS e



9.

———

CHECK LIST

HAVE YOU INCLUDED THE-~AMOUNT AND KIND CF

Spread on bread, toast, rolls, baked ﬁotatoes, etc,

(

Sugar and cream/creaser in coffee or tea. .
Milk and sugar in cersal

Salad dressing, ketchup, etc. - »

Fats, oil, used in cocking, frylng, salads, etc)
Syrups, sauces, gravies etc,

Pickles, relish, oclives, etc.

Chips, nuts, popcorn

Janms, jellies, preserves, candy, etc.

Alcohblic beveraqges,

scft drinks, etc.
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