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Abstract. Body weight and caloric intake were meas-
ured in a group of heavy and casual marihuana users
prior 1o, during and following 21 days of manhuana
smoking under rescarch ward conditions. A group of
control subjects were studied under identical condi-
tons, but they did not smoke marihuana. Both heavy
and casual marihuana users had a significant increase
incaloric intake and gained weight during the maribua-
pa smoking period. Heavy and casual users gained an
average of 3.7 and 2.8 lbs respectively during the
first $ days of marihuana smoking. In coatrast,
control subjects gained oaly a small amouat of weight
(0.2 lbs) during the same time interval. Water reten-
tion did not appear 10 be a major factor in weight
gain by the marihuana users. These findings are in
agreement with both anecdotal reports and previous
experimental data that marihuana use is associated
with increased caloric intake and weight gain.
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Marihuana is commonly believed 10 enhance food
intake in man. Anecdotal accounts of increased food
ingestion associated with marihuana smoking (Siler
et al,, 1933; Haines and Green, 1970, Snyder, 1971)
have only recently been assessed in clinical studies
(Hollister, 1971, Williams et al.. 1946). Hollister
(1971) found that subjects ingested more of a choco-
late milkshake preparation after 0.5 mg/kg oral d¢lia-9
THC than after placebo. When olfcred the milkshake
3 h postdrug, marihuana subjects consumed 731 ml
vs. 503 ml ingested by the plucebo group. Chronic
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exposure to marihuana (39 days) or pyrahexyl, a
THC eanaloguc. (28 days) was also associated with
weight gain (Willizms et al., 1946).

In a recent study, Regelson ¢t al. (1974) administer-
ed delta-9 THC 1o patients with cancer to determine
if the drug would retard chronic weight loss. In &
preliminary communication. these investigatars report
the delta-9 THC appeared to stimulate appetite and
the patients gained weight. However, no data concern-
ing amount of weight gained or calories ingested was
reported.

The present study was part of a larger group of

" experiments designed to assess the effects of chronic

marihuana use on various biological and behavioral
functions (Mendelson et al., 1974). This report focuses
upon the influence of marihuana smoking on food
intake and body weight.

METHODS

Sub;:ru Male voluntcers were recruiled through advertisemenls
pluced ia local newspapers. Psychiutric nd medical examisations
were carried out. and only those subjecta in good physical and mental
health were sclected for participation in the study. Twelve ‘casual’
and fificen "heuvy” marihuana users were studiod contpared with ten
subjects who served as controls.

Casual users reporied & medn duratipn of 3.3 years murihuana
usc with & monthly smoking frequency of 11.5 times. [{eavy users
reporied 2 meaa duration of marihuuna use of 5.6 yesrs and 4
monthly smoking frequency of 42 umes. Both groups were matched
as closely as possible with regard to saciocconomic backgrouad,
intelligence and level of education. Further background information
about the subjects i» presented in Table 1.

Ten control subjects were exposed (o identics! ward conditians
These subjeets had a pust history of casual slcohol uic and could
work for moncy or gicohol on the research ward. Control subjects
did not have access lo marihuana or other drugs. As Table !
indicates, the buckgrounds of the control subjects were comparable
1o the casual marihuana userr in sll relevant respects Dunng
the study they drank wictully no alcohol (sverage 1:5 oz. per day)
and theretore qualify as drug-fres controls.

Marihuana. All marihuana smoking hud to be done at time of
cigarelte purchase. under the obicrvation of a stall member
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Table !. Background chancteristics und previous drug-taking expericnce: casual and heavy marihuang smokers

Casual users Heavy users Contrals

(N = {2) (N=15) (N = 10)

Mean (SD) Meen (s) Mean D)
Age . 3.3 (1.0 23 (1.6) 23 - (1.3) ‘
Yeurs forma! education 14.5 (1.4) 1).6 (1.8) 15.1 (1.6)
Yea(s used marihusna 53 (1.1 56 (1.9) 6.4 2.3
Marihuans use (Umes/mo) 13.0 6.2) 41.0 (26.3) : 3.4 13)
Alcobol use {times/mo) 9.3 (8.0) 199 (10.0) 6.9

1)

A deuiled repart of the experimental analysis of murihuaas acqui-
sition and use has been presented clsewhere (Mendelson et 3.,
1972). Unused portions of smoked marihuzna cigaretics were
returned 10 the staff 10 insure that “rouches’ were not accumulated
and smoked without stall’ knowledge. Siace studics were carned
oul on an inpaticnt hospital rescarch ward, siaff were able 10 insure
that subjects did not use drugs other than marihuina.

Ciguretles containing approximately | g of marihuena wece

obtained from the National Institute of Meatal Health (NIMED)
in lot standard dosage form. Each cigarette contuined approximately
1.8—2.3*] THC us assayed by the NIMH. Actusl conteal analysis
of the marihuana using cthanol-Soxhict and Modificd Lernce
extraction procedures was as follows: cannabidial, Q.18 + 0.04%.
4*THC. 0.002, A*THC. 206, t 0.08°_ canaabinol, 0.08%,
1 0.012%,.
General Design. The investigalion was carried out on 3 four-bed
clinical research ward of the Alcohol and Drug Abusc Rescarch’
Center ut the Mclean Hospital. Each study consisted of three
consccutive phuses: (1) a pre-drug S-day bascline, (2) a 21-day period
during which marihuana (or akuhol for control subjects) was avail-
able, and (3) a postdrug period of S days duration. All other
conditioas were identical foc the maribuana and for the alcohol
control subjects.

Food was prepared in the cafeteris of McLean Hospital and was
brought to the rescarch ward wod scrved by aurses or mental
health workers. The type and amount of food caten was recorded
and caloric intake calculated. Subjects were wlso permitied o choose
their favonitc snack foods and both the cafcteria and snack foods
were supplicd frec 10 the subjects. Body weight was recorded cach
morning al 8.00 a.m. Urine samples were collecied on 2 A4-h
busis for all the casual and 11 of the 15 heavy marihivana users.

RESULTS

Daily body weight and caloric intake are reported
for the heavy and casual users and the control group.
Changes in body weight and caloric intake during
successive S-day periods of the study were analyzed
with paired r-1ests. Comparisons were made between
the pre-drug control period and the first S drug days
(study days 6 — 10) and also between the last five drug
days (study days 22-26) and the post-drug phase.
Body weights were obtained 11 8:00 a.m. and represent
food consumption during the previous day. Thus,
post-drug body weighta ure plotted for a 4d.day

(days 28—31) rather than a S5-day (days 27-31)
period in Figure 1.

Heavy marihuana users showed a significans
(P < 0.01) increase in caloric intake and body weight
following initiation of drug use (Fig.1). Although
body weight continued to increase during the drup
phase, caloric intake decreased, but remained above
baseline pre-drug levels. Upon termination of the
smoking phase of day 26, both body weight and caloric
intake decreased significantly (P < 0.01). The number
of marihuana cigarettes smoked per day, displayed
across the wp of Figure 1, progressively increased
during the 21-day drug phase; there was no clear
relationship, however, between the number of mari-
huana cigareties smoked by any single subject and the
amount of food consumed. lu fact, as Figurc 1
indicates, the highest weight gains during the first
five drug days corresponded to the least amount of
marihuana use (4.29 cigarettes per day).

The casual user group (Fig.2) also demonstrated
increases in both body weight and caloric intake.
Both measures increased sigaificantly during drug
availability and use (P < 0.05) and caloric intake
decreased significantly following cessation of mari-
huana use (P < 0.01). However, body weight loss
following cessation of marihuana use did not reach
a statistically significant level. As with the heavy
user group, no clear dosc-weight relationship zmerged
for any subject. Once more, the high initial increases
in body weight corresponded with relatively low levels
of drug use (2.02 cigareties per day).

Control subjects (Fig.3) sustained nionotonic
increases in both body weight und caloric intake during
the 30-day study. This pattern is in sharp contrast
to the curvilincar changes secn in both marihuana
groups. Further, the magnitude of weight and caloric
intake changes in the control subjects was well below
that seen in the marihuana groups. Weight gain com-
parisons between either marihuana group and the
contral group were statistically significant. (Casual
users vs. control: ¢ = 4.13, P < 0.005: heavy users
vs control: 1 = 4.00, P < 0.005.) The control suh-
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Jecls continued Lo ingest food in increasingly greater
amounts during the lust five days of the study, while
both marihusna groups had significantly depressed
food ingestion levels during this period of time.

To determine if fluctuations in body-weight might
be duc to water retention, urine volume output was
plotied us a function of time and drug phase (Fig. 4).
If water retention were a function of drug use, urine
volume output should have decreased upon itiation
of marihuana use and should have increased with
cessation of marihuana use. However, the opposite
phecnomena was found 1n the twelve casual and eleven
heuvy users, indiczting that increased fluid intuke
parylicled increased food mtake.

DISCUSSION

Results obtained in this study are in agreement with
the findings of others on acute (Hollister, 1971)
and chronic (Williams et al,, 1946) eflects of mari-
huana use on food ingestion. Hollister (1971) found

thut increased calornic consumption associated with
acute delta-9 THC udminntrution could be meusured

3h following drug administration. Williams et al.
(1946) found that an increase in body weight oc-
curred during a 39 day period of marihuana usc.
Caloric intake, however, only increased in a transient
manner and then fell steadily to below predrug
bascline levels. Cvaluation of these data is difficult
since the type, content and potency of the marihuana
preparation smoked is not specificd. Moreover, con-
trol groups werc not studicd o determine if non-
drug related variables such as experimental setiing,
prison routine, lype of food available, eating schedules,
etc., had any influence on patierns of food ingestion.
In the present study, high caloric intake was recorded
throughout the smoking periad for casual users,
but showed a trend toward a sustained decrease below
tnitial values for the heavy users. Since marihuana
was available in our study (or 21 days (vs. 39 days
as described by Williams ¢t al,, 1946), it is possibic
that a longer period of marihuana availability would
produce an initial increase followed by a depression
of caloric intake.

A possible reason for a relative decrease in caloric
intake after a significant initial increase al the onset
of marihuana siuoking may he related to gradual



Pxychapharmacology 49 (1976)

HEAVY USERS
Nl .
£ PRE- DRUG ] MARINUANA SMOKING PHASE ————— ~POST DRUS
T OGAKETYE/OAY €29 $3 s2¢ 22
400 (~ - e
>—e WOOY WEGHT
<00 F e CALOMC WIAKE d a2 -
4000 - o
3800 r " B
: 5 .
w 3600 I 0 1 §
?‘.— -
2
o Je0o Im -1 ke §
g %
P -
g w00 8 e §
= 8
g <
- 000 r_ Y - »0
z > =
© ¥ 4 ] »
& 28001 oYY
g & B
3 -
2600 |- <4 B¢
L
2400 | - bRt
|
2200 4 150
5 )
O{- [ JL 1 H 1 i 3l A J IG
WEIGAT 2-6 T-U QR.% .2 327 203
CALORIES (-8 &~ tets %-20 -26 TN
L ~d

CONSECUTIVE DaY$

Fig.2. Heavy users (¥ = 13) patterns of body weight (O Q) and caloric inlske (@ @) arc shown [or consecutive S-day blocks
(sce text). All points are group meuns 3 standard cerar of the meun. At 10p of the figure, the mean daily number of marihuanu cigareties
smaked is ixted for each S-day period e -

GONTROL GROWP

3600 N=10 S0
- o0 RODY WEGRTY
ad
- o—=u CALOWK INTaxE
3400
: {8
- . ’ :
v sz00r }' - 6 3
S =
< - 2
< 3000 - - 64 g
;l (=4
z e
z 2800 - 162
© | oy
g 26001 f - + ~ %o =
-l ! m
Z L 2
ot 1 : 1 1 4 1 -TQ
WEIGKT 2-6 71 R-16 17-21 3-28 27-30
CALORIES i-% 6-1Q 118 6-20 22-2% 26:30
[S— CONSECUTIVE DAYS }

Fig.3  Non-smckwgcontrols (N = 10) putierns of bugly weight (O~ Q) sndculoric intake (@ @) are shown for consecutive 3-day blocks
(3¢c teat) All puinia are group meana 1 saudard error of the Mean



1. Greeaberg ct 4l Effects of Masihuana Use on Body Weight and Caloric [ntake in Humans 83

(PRE- DRUG e WaRiNUANA S0e0KING PHASE ————y ~POST DRUE—

1900 ’—
1700 -
4500
1300

110

MEAN URINE VOLUME (mi)

OO CASUAL USERS IN e 2)
&0 HEAVY SERS (e a1} |

CONSECUTIVE DAYS
Fig 4 Heavy (a~~4) (N «~ 10) und casual (O-—0) (N ~ 12) user urinc volume oulput as & function of experimental phusc

development of marihuana tolerance. It is also pos-
sible that the initial increase in food intake at the be-
ginning of the marihuana smoking phase may have
generated aversive consequences (e.g., fear of being
overweight) and induced subjects to reduce food intake
during subsequent marihuana smoking. In fact, sub-
jects often verbalized their concern about gaining
100 much weight, but whea overt dieting was reported,
it began during the S-day post-smoking period.

Control subjects gained very little weight as the
study progressed. Increases averaged just over two
pounds during 30 days and showed a linear trend.
This phenomena might be expected considering re-
stricied ward ¢nvironment and the avaulability of free
food.

Although thece was no cleur evidence that mari.
husna use resulted in marked fluid retention, this
possiblity cannot be entirely ruled out. Benowiwx
and Jones (1975) have recently reported that weight
gain in subjects administered daily 4° THC may have
been due 1o fiuid retention and plasma volume ex-
pansion. Caloric intake was not presented in their
report. The subjects in the present study showed clear
changes i caloric consumplion accounting for at least
part of the significant weight chunges. More detatiled
studies of toral body water conlent are now being
conducted 1o determine how caloric intake and
changes in body water influence the weight of muri-
huana vsers

Following administration of either pyrahexyl or
delta-9 THC, rats show a decrease in food intake and
in body weight (Abel and Schiff, 1969; Manning
et al., 1971, Sjoden et al., 1973, Sofis and Barry,

1974). Why marihuana administration depresses food
intake in laboratory animals but elevates calaric
intake in humans remains unknown. Dosage factors
may be as important as species differences. Human
subjects control the amoun! of marihuana they smoke,
while animals are usually given dosages proportiona-
tely many times greater than those uscd by humans
(Elsmore and Fletcher, 1972). In the single report of
THC- or marihuana-relaied weight gain in animals,
rats were first adapted 1o a deprivation schedula for
150 duys and then given delta-9 THC (Gluck and
Ferraro, 1974). Under these conditions, ruts consumed
food during their daily 1 h access period in contrast to
non-drug conditions. Thus, long-term adaptation to
limited food access may be a necessary prerequisite
for marihuana.related enhanced food intake in ani-
mals. Humans are under no such deprivation schedule,
and the seemingly contradictory results between
humans and laboratory animals may due be 1o
species differences or to variables which, to date,
have not been identified.
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