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hould patients with schizophrenia

avoid caffeine? To answer this
question, we reviewed four areas of
research: caffeine intake among per-
sons with schizophrenia, effects of
caffeine on dopamine systems in non-
humans, effects of caffeine on posi-
tive and negative symptoms, and in-
teractions of caffeine with antipsy-
chotic medications.

Caffeine intake among

patients with schizophrenia

About 85 percent of the U.S. popu-
lation uses caffeine daily. The most
common sources are brewed coffee
(100 mg of caffeine per 6-ounce
serving), instant coffee (65 mg), tea
(40 mg), soda (35 mg), and choco-
late (5 mg) (1). The mean caffeine
intake is near 210 mg a day for the
whole population, and 6 percent are
heavy users—more than 500 mg a
day (1).

Several reasons exist for hypothe-
sizing that persons with schizophre-
nia would have high caffeine intakes.
For example, patients may use caf-
feine to combat apathy or boredom or
to offset the sedating effects of an-
tipsychotic medications. Many per-
sons with schizophrenia have polydip-
sia, and caffeine intake might in-
crease as a result. Similarly, many psy-
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chiatric medications produce dry
mouth, which might increase intake.
In addition, as reviewed below, caf-
feine might improve negative symp-
toms of schizophrenia or extrapyra-
midal symptoms from neuroleptics.
Patients taking neuroleptics may have
reduced anxiety, allowing them to im-
bibe more caffeine.

A final possibility is that approxi-
mately 80 percent of persons with
schizophrenia smoke, and many of
them smoke heavily (2). Smoking in-
creases the elimination of caffeine.
Thus persons with schizophrenia may
use more caffeine to make up for in-
creased elimination of caffeine due to
heavy smoking (3).

Several authors have anecdotally
noted high caffeine intake among pa-
tients with schizophrenia (4), includ-
ing cases of eating raw coffee (5). For
example, in one study the 15 lowest
users averaged 4.6 cups of coffee a
day (4). Two empirical surveys of caf-
feine use by persons with schizophre-
nia were published more than 20
years ago, in 1975 and 1976. In a
German study of inpatients, 71 per-
cent used more than 500 mg of caf-
feine a day (6). However, in a Cana-
dian study of both inpatients and out-
patients, only 17 percent used more
than 500 mg a day (7), and this con-
sumption was not different from the
11 percent in the general population
who did so.

The discrepant figures across these
two studies are probably not due to
cultural differences, because coffee
intake in Canada and Germany was
similar in 1976 (8). It is more likely
that the high prevalence rate in the
German study was due to institution-
alization, which appears to increase
caffeine use (9), or because the Ger-
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man study included more severely ill
patients. We could find only one
more recent survey of caffeine use
among persons with schizophrenia.
The mean caffeine intake of 26 pa-
tients was 503 mg a day, and 38 per-
cent reported using more than 555
mg a day (10).

Effects of caffeine

on dopamine systems

Caffeine has well-documented ef-
fects on dopamine, the major neuro-
transmitter of interest in schizophre-
nia. Unlike the nonxanthine psy-
chomotor stimulants amphetamine
and cocaine, caffeine neither releases
dopamine from nerve terminals nor
prevents reuptake of released dopa-
mine. Rather, caffeine and other
methylxanthines, such as theophyl-
line, are competitive antagonists at
the A,, adenosine receptor on the
same postsynaptic neurons as the D,
dopamine receptor (11). Activation
of the A,, receptor makes dopamine
less efficient as a neurotransmitter;
thus, by blocking this receptor, caf-
feine enhances the ability of dopa-
mine to function as a neurotransmit-
ter (112).

Caffeine enhancement of dopa-
mine function appears to explain sev-
eral behavioral effects of caffeine.
For example, caffeine, like ampheta-
mine, increases the locomotor activity
of rats, and this effect is prevented by
neuroleptics (11). Also, rats can be
trained to recognize an injection of
caffeine. Such trained rats identify in-
jections of drugs that activate dopa-
mine receptors, such as ampheta-
mine, as being like caffeine (12).

Caffeine’s effects on dopamine may
also play a role in tardive dyskinesia.
Up-regulation of dopamine receptors
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is thought to be a principal cause of
tardive dyskinesia. This up-regulation
is accompanied by up-regulation of
A,,adenosine receptors (13). Because
caffeine antagonizes the A,, receptor,
caffeine intake might exacerbate and
caffeine abstinence might improve
tardive dyskinesia. To date, no study
has explicitly tested this hypothesis.

Effects of caffeine on positive

and negative symptoms

Several case reports have described
delusions and hallucinations after
large intakes of caffeine by persons
with (4,14) and without (15) schizo-
phrenia. One study of 78 patients
with schizophrenia found that caf-
feine intake was correlated with the
total score on the Brief Psychiatric
Rating Scale (BPRS) and with the
score on a scale measuring positive
symptoms, but not with scales mea-
suring negative symptoms or ex-
trapyramidal symptoms (16). Unfor-
tunately, the magnitude of the effect
on the BPRS score was not reported.
On the other hand, when symptoms
of schizophrenia and caffeine intake
were followed over time in a small
sample of patients (N=14), only a
slight correlation between caffeine
intake and severity of psychosis was
found (17).

Three studies have compared the
symptoms of inpatients using caf-
feinated coffee or decaffeinated cof-
fee (10,18,19). One study used a caf-
feinated-decaffeinated-caffeinated de-
sign in which inpatients alternated
use for three-week periods. Scores on
the anxiety and hostility subscales of
the BPRS (self-reported) and irri-
tability scores on the Nurses Observa-
tion Scale for Inpatient Evaluation
(NOSIE) (nurse rated) were higher
during the caffeinated-coffee periods
(18), indicating a greater level of
symptoms. Actual scores were not re-
ported; thus the clinical significance
of these changes is unknown.

A second study used a caffeinated-
decaffeinated-caffeinated-decafein-
ated design with four to seven weeks
in each period (19). These results
were confounded by a trend for all
scores to improve over time. Never-
theless, scores on subscales for hos-
tility, hallucinations, and unusual
thought content on the BPRS and ir-
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ritability and psychoses scores on the
NOSIE showed the expected high-
low-high-low pattern. Traditional
statistical tests failed to find signifi-
cant differences; however, statistical
tests that test specifically for the
high-low-high-low pattern expected
may very well have shown statistical
significance. On the other hand, the
changes that did occur were small
and may not have been clinically sig-
nificant.

A third study used a decaffeinated-
decaffeinated-caffeinated-caffeinated-
decaffeinated-decaffeinated design
with one week in each period (10).
Inpatient scores for anxiety and de-
pression and total scores on the
BPRS and NOSIE did not change
across periods.

In only one study has caffeine
been experimentally administered
to patients (20). Caffeine, 10 mg per
kg of bodyweight, was administered
intravenously to persons with schizo-
phrenia who had been caffeine free
for six weeks. Caffeine increased the
BPRS total score and the score on
the unusual thoughts subscale as
well as global nurse ratings of psy-
chosis. These results are similar to
those of the previous studies. The
change in the BPRS total score was
large (a 33 percent increase) and oc-
curred for ten of the 13 subjects. In
addition, caffeine improved nega-
tive symptoms; that is, it improved
mood and decreased withdrawal. In-
terestingly, this large dose did not
increase anxiety scores among these
patients.

Although these results are the most
direct evidence that caffeine can
warsen positive symptoms (and might
even improve negative symptoms),
their generalizability may be limited
because this study used a very large
dose of caffeine—the equivalent of
drinking seven cups of brewed coffee
at once. Also, caffeine was adminis-
tered intravenously, and the subjects
had presumably lost any tolerance to
caffeine (1). In addition, this study
did not have a control group of per-
sons without schizophrenia; thus the
specificity of the findings is debat-
able. This lack of specificity is impor-
tant because high doses of intra-
venous caffeine can cause psychotic
symptoms among individuals without

a history of psychosis (21).

Caffeine use and caffeine cessation
produce other effects that, although
not specifically relevant to schizo-
phrenia, could influence the cause
and presentation of the illness or be
confused with medication side ef-
fects. Caffeine use can cause restless-
ness, nervousness, insomnia, ram-
bling speech, and agitation. Whether
chronic heavy caffeine users develop
enough tolerance that these symp-
toms are of little concern is debatable
(2). In addition, cessation of caffeine
causes fatigue and drowsiness (1),
which could be confused with pro-
dromal or postdromal symptoms or
medication side effects.

Interaction of coffee

and tea with antipsychotics

The addition of coffee or tea to phe-
nothiazine or butyrphenone neu-
roleptic elixirs forms a precipitant in
vitro (22). This precipitation is not
due to the caffeine in coffee or tea.
Initially, this finding was of concern
because patients might drink coffee
or tea immediately after receiving
oral medication. However, in hu-
mans, caffeine use was only slightly
related to neuroleptic levels in one
study, and a caffeinated-decaffeinat-
ed-caffeinated protocol showed no
effect of caffeine on neuroleptic lev-
els. A later study concluded that these
negative findings in humans occurred
because stomach acidity reverses any
precipitation (22). Thus whether the
caffeine-neuroleptic precipitation
phenomenon has any clinical signifi-
cance is unclear.

More recent evidence suggests caf-
feine may potentiate side effects from
clozapine. In contrast to traditional
neuroleptics, clozapine is metabo-
lized mostly by the cytochrome P450
CYP1AZ2 isoenzyme, which is also the
enzyme responsible for metabolism
of caffeine; thus caffeine and cloza-
pine may compete for the CYP1A2
isoenzyme (23). One case report sug-
gests caffeine use can increase cloza-
pine levels sufficient to produce clin-
ically significant side effects (23). Un-
fortunately, further empirical studies
of the validity, prevalence, and clini-
cal significance of this possibly impor-
tant interaction have not been pub-
lished.
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Finally, high doses of caffeine can
cause tremor and appear to cause
restless legs (24), both of which could
be mistaken for or could aggravate
neuroleptic-induced extrapyramidal
symptoms. On the other hand, a re-
cent open-label study suggested that
theophylline, a metabolite of caf-
feine, can improve parkinsonian
symptoms (25).

Summary

Although the database is small and
not completely consistent, it appears
that patients with schizophrenia have
high caffeine intakes. The reasons are
unclear. In nonhumans, caffeine en-
hances the effects of dopamine,
which might be expected to worsen
positive symptoms and improve nega-
tive symptoms of schizophrenia and
worsen tardive dyskinesia. Eliminat-
ing caffeine among patients with
schizophrenia does not appear to
make them better or worse. Acute in-
take of large amounts of caffeine may
increase psychoses and hostility.
However, those who chronically use
large amounts of caffeine may devel-
op enough tolerance that these ad-
verse effects do not occur, but wheth-
er this conjecture is true has not been
tested.

Interestingly, persons with schizo-
phrenia do not develop anxiety at
high doses of caffeine. Although
there was initial concern that caffeine
might inactivate liquid doses of neu-
roleptics, the clinical significance of
this concern is unclear. On the other
hand, caffeine might increase the lev-
el of clozapine, and more research in
this area is needed. ¢

Acknowledgments

This work was supported by grant DA-
04843 (to Dr. Hughes), research scientist
development awards DA00109 (to Dr.
Hughes) and DA00008 (to Dr. Holtz-
man), and institutional training grant T32-
DAQ7242 (to Dr. McHugh) from the Na-
tional Institute on Drug Abuse.

References

1. Griffiths RR, Mumford GK: Caffeine: a
drug of abuse? in Psychopharmacology:
The Fourth Generation of Progress. Edited
by Bloom FE, Kupfer DJ. New York,
Raven, 1994

2. Lohr JB, Flynn K: Smoking and schizo-
phrenia. Schizophrenia Research 8:93-102,
1992

3. Swanson JA, Lee JW, Hopp JW: Caffeine
and nicotine: a review of their joint use and
possible interactive effects in tobacco with-
drawal. Addictive Behaviors 19:229-256,
1994

4. Zaslove MO, Russell RL, Ross E: Effect of
caffeine intake on psychotic in-patients.
British Journal of Psychiatry 159:565-567,
1991

[$)]

. Benson JI, David JJ: Coffee eating in
chronic schizophrenic patients. American
Journal of Psychiatry 143:940-941, 1986

(o]

. Winstead DK: Coffee consumption among
psychiatric inpatients. American Journal of
Psychiatry 133:1447-1450, 1976

~

. Furlong FW: Possible psychiatric signifi-
cance of excessive coffee consumption.
Canadian Psychiatric Association Journal
20:577-583, 1975

©

. Gilbert RM: Caffeine consumption, in The
Methylxanthine Beverages and Foods:
Chemistry, Consumption, and Health Ef-
fects. Edited by Spiller GA. New York, Liss,
1984

©

. Hughes GV, Boland FJ: The effects of caf-
feine and nicotine consumption on mood
and somatic variables in a penitentiary in-
mate population. Addictive Behaviors 17:
447-457, 1992

10. Mayo KM, Falkowski W, Jones CAH: Caf-
feine: use and effects in long-stay psychi-
atric patients. British Journal of Psychiatry
162:543-545, 1993

11. Ferre S, Fuxe K, von Euler G, et al: Adeno-
sine-dopamine interactions in the brain.
Neuroscience 51:501-512, 1992

12. Mumford GK, Holtzman SG: Qualitative
differences in the discriminative stimulus
effects of low and high doses of caffeine in
the rat. Journal of Pharmacology and Ex-
perimental Therapeutics 258:857-865,
1991

13. Ferre S, Schwarcz R, Li MS, et al: Chronic
haloperidol treatment leads to an increase
in the intramembrane interaction between
adenosine A, and dopamine D, receptors
in the neostriatum. Psychopharmacology
116:279-284, 1994

14. Mikkelsen EJ: Caffeine and schizophrenia.
Journal of Clinical Psychiatry 39:732-736,
1978

15. McManamy MC, Schube PG: Caffeine in-
toxication: report of a case the symptoms of
which amounted to a psychosis. New Eng-
land Journal of Medicine 215:616-620,
1936

16. Goff DC, Henderson DC, Amico E: Ciga-
rette smoking in schizophrenia: relation-
ship to psychopathology and medication
side effects. American Journal of Psychiatry
149:1189-1194, 1992

17. Hamera E, Schneider JK, Deviney S: Alco-
hol, cannabis, nicotine, and caffeine use
and symptom distress in schizophrenia.
Journal of Nervous and Mental Disease
183:559-565, 1995

18. DeFreitas B, Schwartz G: Effects of caf-

PSYCHIATRIC SERVICES ¢ November 1998 Vol. 49 No. 11

19.

20.

21.

22.

23.

24.

25.

feine in chronic psychiatric patients. Amer-
ican Journal of Psychiatry 136:1337-1338,
1979

Koczapski A, Paredes J, Kogan C, et al: Ef-
fects of caffeine on behavior of schizo-
phrenic inpatients. Schizophrenia Bulletin
15:339-344, 1989

Lucas PB, Pickar D, Kelsoe J, et al: Effects
of the acute administration of caffeine in
patients with schizophrenia. Biological Psy-
chiatry 28:35-40, 1990

Rush CR, Sullivan JT, Griffiths RR: Intra-
venous caffeine in stimulant drug abusers:
subjective reports and physiological effects.
Journal of Pharmacology and Experimental
Therapeutics 272:351-358, 1995

Curry ML: Interaction of phenothiazine
and related drugs and caffeinated bever-
ages. Annals of Pharmacotherapy 25:437,
1991

Odom-White A, deLeon J: Clozapine levels
and caffeine. Journal of Clinical Psychiatry
57:175-176, 1996

Greden JF, Walters A: Caffeine, in Sub-
stance Abuse: A Comprehensive Textbook.
Edited by Lowinson JH, Ruiz P, Millman
RB, et al. Baltimore, Williams & Wilkins,
1992

Mally J, Stone TW: The effect of theo-
phylline on parkinsonian symptoms. Jour-
nal of Pharmacy and Pharmacology 46:
515-517, 1994

1417



