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m primdry concern of this paper vas yith the anorexta (up of .

lppelilu) in clucnr patients receiving lbdulln‘l

fele that this anorexia, and the assocfated weight Joss, vere p-rtly

due to conditioned' food lverllum resulting from lhe ndil:ion- %

treatment. ~Experimental patients were told not to eat hteqkhlt (the

meal prior to 5 ) lo avoid the ol‘ l:ondltlonﬂl

p.ueun were expected to lose less veight chan

food aversions. The
control patients who were not gived specific instructiois regarding
L 8 &

food intake prior to morning irradiation. A food preference

was adindstered at the ng of A at,
two niupou treatgent. No significant differences were found
betweeh ex‘peuunm and control patieats on either the food -
preference edsure or on asount of veight loss at two weeks after

treatment, There is no substantisl dl.limn:inn of nwuxu to’ be

cbtained from not eating prior to X-irradiati

dloth!rlpy. It vas |
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responsible for the anorexia component Gf cancer cachexia.

INTRODUCTION

b \ " . %
[ i 8 [
[ . :
: NI I,

e cachexia is ul,uouriqlment proceeding to vliting of body
f.iuuel, (campbell, 1981; -Kisner & DeWys, 1982) and vas r:parted by
Warren (1932) to be the only identifiable caugg of des¥hetn over 221
of u sample of 500 patients. Cachexia with its :efuugsé malnutrition
18 zed by & ;

anorexis and altered
metabolism (Costa, 1977). |

This paper.is primarily conca‘&ned with part of the cachexia '
problem - ahorexia (loss of ‘appetite resulting in decreased food
’ ~
fritake). A number. of factors (for Axanple, ﬂavour andlor olfactory

al » APY, fcal ‘con ) nay be

Gur main
concern is mh one of these, mamely, radiotherapy. A large .
percentage ‘of paticnts undergoing high doses of radiation experience
.muzu.nt weight loss dusing txelt-unl (Dumld-on, 19775 1982).
The dominant view, as expressed by Donaldson, seems to be ghat this

anorexia is a direct. ph

effect-of-the : However,
the possibility underlying the present work was that' it 1s at least
. # . i
partly die to food 3 dne from the

“Rmh This carries the ¢don that con 1ncipl




may be used to mitigate the anorexia and the consequent weight loss.

5 ‘¢ . L.
o other treatment is known to be as effective at producing

onditioned flavour aversions in animals as X-irradiation whick is

demonstrated . by expasing animals to irradiaticn after théy consume LN
" f1dvoured soluton. h rats f ingle, whole-body, .50 to°100 nd doseé
w  of gamia irradiation w11 produce an averaion fo saccharin or sucrose

.,',.uxunan congimed as mych as 7 to 12 hours elrliar (Revusky, usa- -

Salth & Roll, 1967). Aldo, s aingle 30 rad ot sdnintstersd tngethu‘ @
with lmchlﬂp drinking will cause the rat'to avitd Bacenaets drinking
over a monti-of continuous -v-u-buny of both saccharin solution and

\m‘!lvmn‘ed vater (Gnrl:ll Kimeldorf & hclliu, l955)‘ & -

These poverful flavour aversions depend upon associative -
B - :

learnt Toe (or other u must'be. -

" consumed before. n.. sickness has zeached Lta peak 1f o learned
aversion is to. be obtatned. In the eveat that a flavoured substance .

1s consumed after the peak of apomorphine sickne

, 1t may become more

“highly preferred rather :h.uvénxu because its consumption n

ociated vﬂh !@_Erul!on from the sickness (Creen & an:ll, 197I).

um«p‘ textbooks treat uouxh as a privary syapton of radtation

-ichmll (Hnrphyo 1959) a rat v‘lll relduy consume a lwvel substance

ated at the peak of sickness. This anorexia.is specific to what
wvas consumed prior to the sickness (Revisky & Garcla, 1970),
B s .

indicating’ cqhditioning.

sanciommt B
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o ' »
% It is nearly certain that,all mammals exhibit these cunditioned

CnAdltiuncd flavour

¥ flA‘p\lr aversions (lgmulw & Garcia, 1970).

- aversions in, Illllanl! have been shown through retrospective
qmunmﬂins (Garb'& Stunkard, 1979‘ ; Through experidental grudtes,: ...,
. berhatetn (1978) denanlr.n:ud thae chitldren undergoing chnotherapy

devzloped an aversion to I:he fllvour of a \wvel lc:v:um con umed-

- prior to freatment. . IndegdA “Boland, Helfox & kvulky, (&975) were"

able to exr.rxpolnze fron the- anitmal. 11terature on flavout .vgu ons 6

. i
. devexop mprcveunzs n ehabreat aversion therapy (cm fot L

-1cahouc- CAT 18 the’) d n of

D I.o alcohel -

s by padrtng alcohol cnnl\nlptlon with lickn;s- ihduced by & drng.
P " S ] T — ;
: 3 E 3 .

s T P i . ) i

¢ Dr. K. Hong (personal communication), head of the . . €k i

zadiation/oncology unit at the General Hospital, Health Seiences® - .

’ ’ v
" Complex, st. John’s, Newfoundiand has toted in his cunkcn € i
‘ o experience that radiation to the lbdolinul region pmxucu thel ost Lt
1n:ent$ve sickne: b

This also ‘sceas true in anxuh as reported by . EES

‘Rimeldorf & Hunt (1965).

The nln hyﬂothuu of the

or

nt study rwas

thag)y

(patients xeceivlng radiation to the abdonen who

did not’ edt

|
s

breakfa: t, prior: to nornlng udiutlon treatnent -ould lole less veighc

then control patisnts who vere not given specitic lnltructionl

e regarding food inteke prlor :o morning: radiation treataent. ' By:

extrapolation £rom ptevin y cited animal Hnrk, Bickness p{pducad by foghe et

o radiotherapy may be associited with the foods consumed prior to the”

aickness, but not with foods. consumed affer thie sickness. . If ap,'

i o VU e D e W
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m-utuuw of r-dlo(hgrlpy uhue th.‘pltln: is f-l!i,no Should - . :
distnish the anorexta pxﬁdu:od by radiation sickness. Note that-this e
3 B
sl
s b & |
1% ¢ L <
¢ |
% 2
s “ I addieion, a acasize of food arices vas taken }o tne - b
3 whelhnr the aversions Qméd by zhe control’ lroup vere.- -peuﬂc Ko
L .
4 ‘.
{ bu-quc focdl. It ,vas uw-:ud :h-: cnuol subjec ty would aginlop ,’1
WP " _shecific aversions to what was, um during breakfgst, the'meal i .
B - “tamedt rady while the Jects would .
* . . . R
g ¥ dot. . e A %
e LT 4 ; A, '

©" rapidly (both at :& end of tre
- Qnm were the control group. These £ nge suggested that the




[N ; .
. .
night be " to the 1

subjects. It turned out that this ‘impression was premature, but at ¢

:hu poh\t [0 nw-nmecn were addzd to'thé experiment: The net
re-nlt was :hu tl\eu vere 14 omp-u.ann who recéfved a full-course

L of ‘abdontnal soittotitns l’anenr_n along with
S ndmnnu-py vere excluded. *' * 7 i
T One canncl lubjal:t l:holn to temllﬁte trutmt upen :olpletlun 4

‘of- 63! vf the rel:a-nnded 1rrld1lcion dosage, und was gxcluded frml the

" experinent’.® Bne. expérinental subject” chose to edl

2 l’ElkflSk after she

bad coupleted 80X of her trestments but was includid e analysis.
Prior to the collection of data, it had been decided to-include such

A-lnhju_u‘. o 1 & E Tmaed, ’

There wére six experimental subjects (3 male / 3 female: mean _

age = 60.16; age range = 56 —-65) and seven control subjects (1 male

/ 6 fenale: mey

age = 50.14; age Tange = 32'= 60). Abdominal

T !ldtlﬂ.n for all pntian!u ranged from 4000 - 5250 rads’ (neln\:nnngg -

o . :4280.77) with the m-m_gf treatsents varying from 18 to 25 (mean =

2177, size and location of fleld for the control group and the’
experiunul group are’fndicated fo Tables 1 and'2 respectively!

These tlhlal lllo 1nc1udl pernnll dltl (relev t to this study) onm:
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N o .
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e 3  TABLE 1 .
j sud variable
relevant to each control subject
N d ) ;
25 Fleld  Fo. of °  No. of - § Abdom.
Age  Sex Size (cm) Rads'. Treatments Logat.
8 M . IS 4400 2 Yover
B . BEE 1515, | 4250 ¢ 22 Lover.
N ] 3w F, 16x18 4500+ - 2k Lower
5 W % <L
sy 1w 15x15 23 . lower
‘16 s F o203 ‘2’ ~lover
2 0 F . 15x18 4250 22, lover
1% 8 F 15%20 4000 Tib o tower
1 " iR i : e~ It
: d 1. §

g, = 'f\/
4 e o
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. . " 'TABLE 2 g e
o and % variable
4 : relevant tofeach experimental subject # % S0
= ’ Subj. Fleld  No. of . No. of - Abdom. | ,
No. Age. Sex Size (cm) Rads -Treatments Locat.
2 56 F 15x18 4200 25 Lover
. 4 8 F_.  I5x15° 4000 20 lower
t - : . : ' )
6 65 u 15x18 - 4500 . 21 + Lover i
P . . ) i
: ; : o . |
; 7 61 M 13x16. 4000 ‘20 Tover et |
A GEE I . . . |
i 9 . 6l F 15x15. ° 4000 20 . . lover i
J 1’ 60 M- Jl4x15 5250 25 lover l
! T PR ) : ® |
0 . o T o H
) By ! " i
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Then the patient wa

B ] .
k . -

Procedure = .

Upon arrival ‘at the radfation/oncology unit the patient undervent

the usual hospital routine after which he/she was interviewed by the

experinenter. During this session the patient ‘was asked specific

questions about his/her food preferences. The patient was asked to

list three foods he preferred for each of breakfast, lunch and dinner.

sked fo rate the foods on a scale from one to

five with"1" being "diblike very much", "5" being "like very much"

” - g .
and "2", "3" and "4" determining points in between "I" and "5" ( s

‘
made in

appendix A for further details) . _ The sequence of ratings
a counterbalanced order based on assignment of the foods to random
blocks sich-that one food from each meal was included in each block.
At the two week post irradiation follow-up patients were requested to -
scale the foods in the same’order as .(hi did after treatzent so as to

detect any food preference changes. 2

Upon completion of the'food preference interview the patient vas

agsigaed to one of tvo The two
wvere -based on .Iol:-t!.on ot pathology (category 1: upper 4bdomen;

category 2: lower ann) usin) the umbilicus as the center of

origin, To qualify ag l_lubjnct for this research the patient was to

-
receive between 15 and 25 treatments, was to be 75 years of age or
'




younger (born since Dec. 31, 1906), and hgve had abdominal c\anner to

be treated by radiotherapy.

The patients were paited sequentially and onme in each pair was
andonly assigned to each group. If the patient was assigned to the
experiental group he/she was told not to eat breakfast on treatment
days and not -to eat for (nmh()mta after treatment’(see appendix B for
details). The control group was not given any directions:

3 N A % Vi

Body weights were taken on the day of the first visit, on the
morning of the first cattation teaaciant and on the last day of
treatnent. ‘A two week and an eight week follow-up were algo conducted

on the 13 patients who (for

~information see appendices C and D).

RESULTS

Weight Gain/Loss Results

The histogram in figure 1 indicates the mean body weight in
kilograns before treatment, day 1 of treatment, the last day of
treatment, two weeks after tréhtment and eight weeks after treatment
for the upeti“nnl;lnd the control g-ffl\‘lpl. There was no ulgn‘lﬂ.l:unt
difference in body weights between the tvo groups on day 1 of
" treatment (t (11) = 0.32). Mo significant difference in percentage

¢




’ 0
& -
: Experimental

Mean body. weiqhbln kilograms.

-

- Daylol ) Lastésy 2 weeks 8 woeks
restment treatment of atter | after *
treaiment _ tmatment | “trastment

Time periods’ when weight was recq‘rdod.

[
/

Figure |: Histogram' for mean body wﬁight for ~
each - group.’ /

— - e
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weight lpss was found between either of the two groups on-the last day
of treatment (‘5 (1) = o.u),.t:o weeks after treatment (t (11) =
~1.06) or eight weeks after treatment (t (11) = -0.55).

To point to the sensitivity of our analysis 90% confidence

intervals (CI). based on the 't values for percentage: weight lo
betveen the two groups was calculated for the last day of treatment

117 £ 2.02), two weeks' after treatment (CI = ~1.51 4 2.06) and

ui‘ght veeks after treatment (CI = -1.49 + 3.40). 1t can be stated
from the confidence intervals that if by chance the experimental group
velghed sote thai the coritrol group this difference would be only by
.563.  Couversely, 1f the control group welghed more than the

experimental ‘group, the weight difference would be greater by only

3-75%. Also, if the differesice between the two groups was more then

0.56X, we were victims of a sampling error that would occut less than
S‘oi the :l-e by chance. In practice, this means that we excluded

the po lhnly of a 1 effect in the predtcted direction. In more

doncrete terms, 1f fasting prior to irradiation treatment reduces the

Loss of. body velght, this reduction (unless ve have an unusual N

sampling error) 1s less than 0.561. o . ~
v "

The mean percent loss in body weight for the control .group on the

last day of treatment .|lll ~1.88%, two weeks after treatment was -3.26%

and eight weeks after treatment was -2.50% ' The mean percent loss in

body weight for the experimental ggoup on the last day of treatment

*

A




o 3 ¢ .
wn‘ =-1.72%,.two weeks after treatment was —4.63%1 and eight weeks after

t -4.202. ;
reatnent was b Ry ’\
L4 ) )

The difference in ages between the two groups (Tables 1 and 2),

although not statisfically significant, was worrisome, However, an

' analysis of covarlajce using age as the covariate did not change the

statistical conclusions. . .

.In collating the infornation obtained in the follow-up

patients enced ‘very little nausea and no
vomiting. All patients experienced mild to moderate diarrhea.

Diet Preference Results

. The mean différences in the ratings for the preferred foods for
each meal are shown n Table 3. These negatiye values indicate that,
though the food preference changes are in the right direction, neither
the experimental group mnor the ‘control group experienced a, specifié

food preferenie change.
i ~ o~
s a

. ’
When a repeated measures analysis of variance on the differences
between pre/post food preference changes vas calculated, no ! R
significaht differences were found for the meals (F (2,22) = 0.37) mor

was therd a significant difference between the groups (F (1,11) -

- 1.04). |What was most: important was the groups by meals ipteraction




breakfast foods than did the control group.

e " e
which showed no llgnlflt_:_lnl’. effect on food preference changes (F

(2,22) = 0.11). This indicated, contrary to what was expected, that

. .
the experimental graup did not show a higher specific preference for

o b
DISCUSSION

This study vas based op the assumption that the anorexts suffered
by cancer patients was due in part to conditioned flavour aversions.
This betng the case, an e;;pniméntal procedure separating radiation
frof ingestion 8o as to minimize such dversions ought to be '
beneficial. Patients requested to fast prig to irradiation treatment
were éxpected to lose less weight than the uant\‘rol patients. However,
:m-' expectation was not confirmed as both the e;pzrll:entll group and

the control group exhibited approximately equal weight loss at 2 weeks

* post treatment. It vas established by means of confidence intervals,

that even if we failed to support our hypothesis due to a sampling
error, it would be unlikely that the difference in weight loss in

favour of the experimental group could be more than 0.5 kilogram. It

.18 that our ex| anipulation was not

useful in the of flavour in the

patients we observed. . ’




TABLE |3 R

‘Table 3 indicates ﬂ\:"lnnn differences betveen~pre/post
treatment messures obtained for breakfast, lunch
and dinner on food preference changes for the ' expertaental

and thd control group

Lunch

! Breakfast
Experimental - '=2.500 -2.000
Control -1.571 ~0.571
}

" Dinner

-2.167

-1.571

& g
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In analyzing the diet preference questionnaires no significant

* changes occurred in food preferences tor either group for breakfast, .

lunch ‘or dinn2r.

On the basis of the animal literature our procedure appeared to
be quite pllusihlé because irradiation is known to produce strong
| flavour aversions (Garcia, Kimeldorf & foellig, 1955; Revusky,
1968) . 'Also, the abdoninal site selected for observation is the site
that: results in the most intense averslons produced by radiation
' (Gareia & Kimeldorf, 1960; Kineldorf & hunt, 1965). This is why it
“was felt that, becatise the control group’ate breakfast prior to

food Aversions, exhibited as

treatment, it would forn stronge

. R
anorexia, than would the experimental group. However, these :

lations and were not It is
concedvable that radiation induced anorexta has becods less of o
problem in the last few years due to improvements in the use of
computerized tomography. At pres: :\t, the radiuwm be‘m are directed

destruction of normal body

specifically on the' neoplasm with much le
tissue than in previous years, This, sccording to Dr. Hong and
Dr. Firme (Radiation/Oncology Unit, General Tospital, perlan‘ll
comunications) would minimize abdominal sensitivity and

gastrointestinal upset,
~

B ) It was further suggested by Dr. Firme that the ninimal

1 upset. fenced by the patients in this study could




. L
.be accounted for in large part by the sife hrldht:d-. That s our
patient population ‘received lower abdominal irradiation, vhich

According o Dr, Firme, 1s less susceptible to radiation sickness than

s
the upper abdomen,.the lungs, breasts snd/or lymphona. He also stated

V= S
that the minimal glltmlnceltiml upset could be accounted for b!‘the
amount, the rate and the volume (per body masa) of the irradiation
dosage administered as well as by the precision with which the mapping

of the site to be irradiated vas dome. °

Though flavour dons oceur in 1) animals ( &

Hunt, 1965) it is possible that chemical treatments would produce ¢

stronger aversions in huma

This appears reasonsble as chemotherapy
affects the whole body causing savere mavimed: i voniting in ;etlents
undergoing this P S HEREHARE (LRZY0 . OF 81, 098DY, 1t 2o !
therefore speculated that our negative results may be accounted for,
tn part, by the localization of irradistion which resulted in very

little nausea and no vomiting in our patient sample.

Another posaible factor relpm\lihle for our negative results may
have be;u a minlnll difference in food intake between the two groups
prln! to irradiation treatment. That is, the experimental group did

* not eat breakfast while the wntn:l group ate a very light meal
(usually only tosst with tea or coffee). Furthermore, theae i

foods are highly familisr and relatively bland which may have made

them less amenable to the p of food
«

— v s

A




I’.hll\ the ‘more: £1avourful and wider variety of inods geu:nlly consumed
duﬂng lunch and dlnner.

If so, one might expe:L lelxmd lvauions to

oceur more readily to Lifnch -nq dinner foids -1f they. vere to be

consmed prior.to or. immedistely following afterioon. or evening

Arredtation exposurel, This possibilicyhas not been’ teste
‘e i o
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APPENDIX A

Siw L m:g Interviey ‘ -'- LI X g % *
T 1. ghat three eoqus ‘do you eat most -fuqugn'gly for | % <
Lo * breakfast?. (be specific) . .

o~ .

"2. What three foods dn ipousa n\nlt frequently for llmch? .
(be specttic) -

“.3. What thrée fooda|do yo..'m most frequen‘tly for: dlnner? S A o
(be spectfic) ' \ ) [\ t ;
. r-gi_en: Noi «viv. . Randam'Fo. - ‘Scale L E L, P
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o APPENDIX B
‘3 H ' .
P P] e do not' eﬂ‘. any !olld foods or drink any beverlgea %
; for 6 hnuu before you'cone for treatment. T . R
l . Aho, do ot ‘et any éolid ‘Foods or drink any beverages
f£or 2 hours after your txg‘;ment.‘ .
o 8 Huer, coffee or tea hovever, may be taken at nny time ¢
R before or aftax your, treatment.’ |
. a - T
' * ' ‘ °
\L : !
. X . .
o . . -~
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APPENDIX C N '

Quu!lcns peEERLLeg i e two week follow-up for all
subjects, .
-

1.) How are you feeling since you completed your treatment?

2.) D1d you feel nauseated or experience any vomiting at ¥
any time after your treatment?

3.) Did you suffer from diarrhea any time after your

treatment? . a/
: 0. <

4.) Do you ordinarily eat breakfast? &

5.);Did 'you eat breakfast before you had your treatment?

6.) Before you began your treatments ‘you filled out a food »
preference questionnaire. At that time you listed three
foods you preferred for breakfast, lunch and dinmer. You
were also asked to rate the foods on a scale from one to
". being "dislike very much", 5" bei: 5
"like very much" and "2", "3" and "4" determining points
in between "I" and "S". At this time, I will list the g
foods which you indicated before your treatments and
ym\lrg requested to rate them on the same scalewof

Weight was recorded after the interview. . 1
1 ;
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APPENDIX D

Questions pertaining to the eight week follow-up for all
subjects.

1.) How are you feeling? P H
2.) Any problems with nausea, vomiting and/or diarrhea?
3.) How s your appetite? .

4.) Are there any foods which you prefer not to eat .&.ce €
you completed treatment eight weeks ago?

5.) What foods are they? *

6.) What do you think is the reason for this? *
7.) Did you eat breakfast before your treatmeqt?

8.) What did you ordinarily eat for breakfast before
treatment?

9.) Is there any change in what you eat for breakfast now?
Weight was recorded at the end of the interview.
* Numbers'5 and 6 were only asked if the subject indicated a positive

_ response to mumber 4.
: y -
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