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Abstract

Several studies suggest that caffeine intake is high in
patients with schizophrenia and a few of them suggest
that caffeine may contribute to schizophrenia sympto-
matology. None of these studies control for the effect of
tobacco smoking, which is associated with induction of
caffeine metabolism. Therefore, the high amount of
caffeine intake among patients with schizophrenia
may be due to their high prevalence of smoking. This
is the first large study to explore whether caffeine
intake in patients with schizophrenia is related to
tobacco (or alcohol) use or to the severity of schizo-
phrenia symptomatology. The sample included 250
consecutive consenting outpatients with a diagnosis of
DSM-IV schizophrenia from Granada, Spain. Fifty-
nine percent (147/250) of patients consumed caffeine.
Current caffeine intake was associated with current
smoking and alcohol use. As none of the females used
alcohol, the association with alcohol was only present
in males with schizophrenia. Among caffeine con-
sumers, smoking was associated with the amount of
caffeine intake. Cross-sectional schizophrenia sympto-
matology was not associated with caffeine intake.

Keywords: Caffeine, coffee, schizophrenia,
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Caffeine is potentially addictive and is the most widely
used psychoactive substance in the world. Caffeine is a
competitive adenosin receptor antagonist. Adenosin is a
modulator of intracellular signaling that reduces cell
excitability. In the central nervous system (CNS), adeno-
sine inhibits the release of acetylcholine, gamma-
aminobutyric acid (GABA), glutamate, dopamine, norepi-
nephrine, and serotonin. Adenosine Al receptors mediate
inhibition of the adenylate cyclase. Adenosine A2 recep-
tors stimulate the adenylate cyclase. Caffeine is an
equipotent and nonselective Al and A2 adenosine recep-
tor antagonist. Caffeine releases dopamine (and other

amines) in the brain (Benowitz 1990; Donovan and
DeVane 2001). Some articles have suggested that selec-
tive adenosin agonists may have a role as adjunct therapy
in schizophrenia (Ferre 1997; Dixon et al. 1999). Missak
(1991) proposed that an endogenous caffeine-like sub-
stance may be deficient in schizophrenia.

Caffeine and Schizophrenia

An early review suggested that schizophrenia may be
associated with increased use of caffeine (Schneier and
Siris 1987). Some early anecdotal reports in institutional-
ized patients with schizophrenia suggested that some
patients were prone to unusual behaviors such as coffee
eating (Benson and David 1986; Zaslove et al. 1991Z?) or
had exacerbations of their symptoms after increased caf-
feine intake (Mikkelsen 1978; Hyde 1990; Zaslove et al.
1991b; Kruger 1996). Since institutionalization in other set-
tings, such as prisons, may be associated with an increased
caffeine use (Hughes and Bolland 1992; Hughes et al.
1998), it cannot be ruled out that some of these behaviors
may be associated with hospital institutionalization.

Polydipsia is also a frequent behavior in severe cases
of schizophrenia patients admitted to long-term psychiatric
hospitals (de Leon et al. 1994, 1996, 2002a). Polydipsic
patients tend to drink high quantities of any liquids and can
drink large volumes of caffeinated beverages if they have
access to them. A high caffeine intake appears to contribute
to the complications of hyponatremia in some polydipsic
patients (Kirubakaran 1986). In a 5-year followup of 89
long-term schizophrenia inpatients, Koczapski et al. (1990)
found 7 patients with a clear caffeine intoxication (some ate
coffee) of whom 3 also had polydipsia with water intoxica-
tion. Moreover, water intoxication was only present in the
heaviest caffeine consumers.

Send reprint requests to Dr. J. de Leon, Mental Health Research
Center at Eastern State Hospital, 627 West Fourth St., Lexington, KY
40508; e-mail: jdeleon@uky.edu.

935

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/30/4/935/1931302 by guest on 10 April 2024



Schizophrenia Bulletin, Vol. 30, No. 4, 2004 M. Gurpegui et al.

There are several cross-sectional studies suggesting
that caffeine intake is high in patients with schizophrenia
(table 1) and that caffeine may contribute to schizophrenia
symptomatology (table 2). None of these studies control
for the effect of tobacco smoking or alcohol drinking. As
described below, tobacco smoking is associated with an
induction of caffeine metabolism, and smokers tend to
need two to three times more caffeine than nonsmokers to
reach the same plasma caffeine levels. Therefore, the high
amount of caffeine intake noted among schizophrenia
patients may be due to their high prevalence of smoking.
As a matter of fact, tobacco smoking is very prevalent in
schizophrenia patients worldwide. By combining results
from eight studies in several countries, it was estimated
that the odds for a patient with schizophrenia to be a cur-
rent smoker was two times higher than the odds for a
patient with other severe mental illness (LLerena et al.
2003). There may be a biological association between
schizophrenia and tobacco smoking (Freedman et al.
1997; Dalack et al. 1998). Heavy smoking among smok-
ers may be particularly prevalent in schizophrenia patients
(de Leon et al. 1995, 2002fc; Olincey et al. 1997).
Therefore, when reviewing studies of caffeine intake in
the literature, one needs to take into account that the
intake of heavy amounts of caffeine by schizophrenia
patients may be associated with smoking and its meta-
bolic effects. Similarly, studies relating caffeine intake
with schizophrenia symptomatology should correct for the
effects of the association between caffeine intake and
smoking. Another confounding factor is alcohol intake,
which may be associated with caffeine intake.

In summary, although there are no systematic caf-
feine surveys controlling for confounding factors in
patients with schizophrenia, the available literature sug-
gests that schizophrenia may be associated with caffeine
intake. The presence of high prevalences of alcohol
drinkers, smokers, and polydipsic subjects among patients
with schizophrenia may contribute to this association.
Unfortunately, the literature has not distinguished well
whether the association between schizophrenia and caf-
feine intake means that schizophrenia is associated with a
higher prevalence of current caffeine intake, with a higher
amount of caffeine intake among caffeine consumers, or
with both. The association between caffeine intake and
schizophrenia symptomatology has not been well estab-
lished and published studies do not take into account con-
founding factors (table 2). On the other hand, caffeine
intake may confound biological studies in patients with
schizophrenia (Hughes and Howard 1997).

Caffeine and Antipsychotics

Previous studies suggested that typical antipsychotics

should not be administered at the same time as coffee or
tea because they may precipitate (Hirsch 1979). This pre-
cipitation is not explained by the presence of caffeine
(Cheeseman and Neal 1981; Lasswell et al. 1984). More
importantly, recent studies have suggested that caffeine
may cause drug interactions with antipsychotics metabo-
lized by cytochrome P450 1A2 (CYP1A2). Clozapine is
also metabolized by CYP1A2, therefore caffeine may
increase clozapine levels and contribute to side effects
(White and de Leon 1996; Carrillo et al. 1998). Without
taking this pharmacokinetic interaction into account, it is
difficult to interpret changes in caffeine intake in patients
taking clozapine (Marcus and Snyder 1995). In summary,
patients and physicians should be aware that caffeinated
beverages can decrease the metabolism of CYP1A2-
dependent antipsychotics (clozapine and olanzapine).

Caffeine Intake in the General
Population

In the United States, where caffeine has been better stud-
ied, 85 percent of adults drink coffee, tea, or caffeinated
sodas daily (Barone and Roberts 1996; Hughes and
Oliveto 1997). A great majority of U.S. subjects may have
detectable plasma caffeine levels even foods such as
peanuts or chocolate have caffeine (de Leon et al. 2003).
In the general population, caffeine intake is weakly
related to alcohol intake but is moderately to strongly
related to tobacco smoking (Istvan and Matarazzo 1984).
This relationship between caffeine, alcohol, and nicotine
intake may be partly explained by genetic factors
(Hettema et al. 1999). When exploring associations with
caffeine intake, it is important to distinguish between cur-
rent caffeine intake, which is a dichotomous variable
(consumed or not consumed currently), and amount of
caffeine intake, which is a continuous variable. While the
former variable is usually described in a group of people
by a prevalence, the latter is described by a mean or a
median. Some factors may be associated with only one of
these variables, while others may be associated with both
of them.

Caffeine and Alcohol Drinking

Alcohol intake appears to be associated with caffeine
intake and is therefore a potential confounding factor in
caffeine studies (Istvan and Matarazzo 1984; Hughes
1996; Hays et al. 1998). Heavy caffeine intake is associ-
ated with heavy alcohol intake, but the relationship
appears to be weak (Istvan and Matarazzo 1984). Patients
with present and past history of alcohol abuse/dependence
report high caffeine intake (Istvan and Matarazzo 1984;
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Table 2. Prior studies describing the relationship between caffeine intake and schizophrenia
symptomatology

Author

Goffetal. 1992

Hameraet al. 1995

Pares etal. 1996

Van Ammers et al.
1997

Arias-Horcajadas
et al. 2002

Country

United States

United States

Spain

New Zealand

Spain

n

78

17

22

28

56

Patient type

Schizophrenia outpatients

Schizophrenia outpatients

Schizophrenia acute
inpatients

Schizophrenia male
outpatients

Schizophrenia outpatients

Relationship

Caffeine intake related to
positive and total symptoms

No correlation with
schizophrenia symptoms

Correlation with positive
symptoms (r= 0.5)

Lack of control for correlation
with smoking

No correlation with
schizophrenia symptoms

No correlation with
schizophrenia symptoms

Hughes 1996). Besides this epidemiological information,
a few animal studies suggest that caffeine treatment is
associated with increases in alcohol consumption. It is
possible that caffeine may decrease alcohol's sedating
effects, although there is no agreement on this issue
(Hughes 1996). In a study exploring the use of alcohol
and caffeine in relation to depressive symptoms, alco-
holics did not differ from other psychiatric patients in the
use of caffeine (Leibenluft et al. 1993).

Caffeine and Smoking
Smokers have a higher caffeine intake than nonsmokers
(Swanson et al. 1994), have plasma caffeine concentra-
tions that are two to three times lower than nonsmokers
with the same caffeine intake (de Leon et al. 2003), and
have increased plasma caffeine concentrations after smok-
ing cessation (Benowitz et al. 1989). The polycyclic aro-
matic hydrocarbons found in tobacco smoke appear to be
inducers of CYP1A2, the caffeine main metabolic path-
way (Bertz and Granneman 1997).

In rats, chronic consumption of caffeine accelerates the
acquisition of nicotine self-administration, and the exclu-
sion of caffeine from the drinking water of animals main-
tained on nicotine results in a dramatic response reduction
during the first caffeine-free session (Shoaib et al. 1999).
Both nicotine and caffeine contribute to psychomotor stim-
ulant effects, but through different neurotransmitter sys-
tems. The effects of nicotine appear to be mediated by
mesolimbic dopamine systems (Pontieri et al. 1996),
whereas the effects of caffeine appear to be mediated by the

antagonism of adenosine A2 receptors. The adenosine A2
receptors are located on the same postsynaptic neurons as
the D2 dopamine receptors. Adenosin receptors modulate
dopaminergic function by regulating dopamine release in
presynaptic neurons and intracellular signaling in postsyn-
aptic striatal neurons (Kim and Palmiter 2003). Besides the
modulating effects through adenosin receptors, it is possi-
ble that caffeine may have some dopamine agonist proper-
ties, including agonist actions at D, receptors (Ferre et al.
1991 ;Casasetal. 2000).

In summary, in the general population, smoking is
clearly associated with a higher amount of caffeine intake
among caffeine drinkers. This may be mainly explained
by a pharmacokinetic (metabolic) effect. Current tobacco
smoking also appears to be associated with an increased
prevalence of current caffeine intake. It is possible that
this is related to pharmacodynamic factors (interactions at
receptor level) and/or genetic factors.

To conclude this introduction, although there is no
agreement on the matter, some cross-sectional studies
have suggested that caffeine intake may be associated
with schizophrenia symptomatology (table 2). However,
the literature provides no systematic surveys of caffeine in
patients with schizophrenia controlling for the effects of
smoking or alcohol drinking, which are associated with
schizophrenia. This current, large study explores whether
caffeine intake in patients with schizophrenia is related to
the severity of schizophrenia symptomatology, controlling
for tobacco and alcohol use. The hypotheses explored in
this study are as follows: in patients with schizophrenia,
(1) caffeine intake is associated with smoking, (2) caf-
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feine intake is associated with alcohol drinking, and (3)
caffeine intake is associated with severity of schizophre-
nia symptoms. These hypotheses will be explored by
using two different variables: current caffeine intake and
amount of caffeine intake.

Methods

Sample. The location of the study was at the two
Community Mental Health Centers and an outpatient
rehabilitation program that cover the catchment area of
the city of Granada, in the south of Spain. All patients
receive free psychiatric treatment from the national
health system. The sample included the first 250 consec-
utive patients with a diagnosis of DSM-IV (APA 1994)
schizophrenia who provided written informed consent
after a complete description of the study. The diagnosis
was made with the clinician version of a structured diag-
nostic interview (First et al. 1994). During the recruit-
ment process, a total of 278 consecutive patients were
considered to participate in the study. Ten of these
patients had a chart diagnosis of schizophrenia but did
not meet the DSM-IV diagnosis. Therefore, they were
excluded from the study by the research psychiatrist. In
addition, 18 DSM-IV schizophrenia patients refused to
consent. This left us with the 250 patients. All of the
patients were Caucasians, like the majority of the
Spanish population. The number of hospitalizations, cor-
rected by illness duration, was used as a historical mea-
sure of prognosis.

Scales. Schizophrenia symptomatology was assessed
with the Spanish version of the Positive and Negative
Symptoms Scale (PANSS), which can be used to provide
factor scores (Peralta et al. 1994). The Simpson-Angus
Neurological Rating Scale (SANRS; Simpson and Angus
1970) and the Barnes Akathisia Scale (BAS; Barnes
1989) were used to measure extrapyramidal side effects.
Those patients treated with anticholinergics or those
with a score > 0 in either the SANRS or the BAS scales
were considered as having a vulnerability to extrapyra-
midal side effects. Only one rater, a research psychiatrist
(M.C.A.) rated all scales in all patients.

Assessment of Substance Use. Heavy smoking among
smokers was defined as smoking 1.5 packs or more per
day according to patient's report (de Leon et al. 1995).
The frequency of current smoking among all patients
and of heavy smoking among smokers was studied.
Nicotine dependence was assessed in smokers by using
the Fagerstrom Test for Nicotine Dependence (FTND;
Heatherton et al. 1991). Prior studies have found that the
FTND has two underlying latent factors: the Smoking

Pattern and Morning Smoking factors (Haddock et al.
1999). The Smoking Pattern factor was calculated by
adding FTND items 1, 2, 4, and 6. Because the daily
number of cigarettes smoked (item 1) loads this factor, it
is a measure of nicotine dependence associated with
heavy smoking. The Morning Smoking factor was calcu-
lated by adding FTND items 3 ("hate to give up morning
cigarette") and 5 ("smoking more in first hours after
awaking") and may be a measure of nicotine dependence
that is not influenced by heavy smoking and therefore
may be independent of the metabolic effects of heavy
smoking. The current use of alcohol and illegal drugs
was assessed by patient interview and verified by chart
review and collateral information from the family.

Patients were asked about their consumption of caf-
feinated beverages. As in U.S. epidemiological surveys,
average weekly amount of caffeine intake was deter-
mined by estimating caffeine content in caffeinated bev-
erages and then converting it to mg/kg/day (Barone and
Roberts 1996; Hughes and Oliveto 1997). In this
Spanish sample, the standard caffeine content used for
coffee was 100 mg in a 150-cc cup of drip coffee
(Bedate 1981). This is a little higher than the U.S. stan-
dard of 85 mg in a 5-oz cup of brewed coffee (Barone
and Roberts 1996; Hughes and Oliveto 1997). Other
European studies considered that European cups of cof-
fee have greater amounts of caffeine than U.S. cups
(Rihs et al. 1996). In this study, the standard caffeine
content used for caffeinated sodas was 23 mg in a 200-
cc glass of soda. This is equivalent to the U.S. standard
of 40 mg in a 12-oz cup (Hughes and Oliveto 1997). A
high amount of caffeine intake was defined as consum-
ing more than two cups of coffee per day or more than
200 mg of caffeine/day.

Statistics. The Statistical Package for Social Sciences
(SPSS; SPSS, Inc., Chicago, IL) was used for calculations.
Odds ratios (ORs) were computed from two-way cross-
tabulations for univariate analyses. The 95 percent confi-
dence intervals (CIs) for ORs were calculated. The pres-
ence-absence of current caffeine intake was the
dichotomous dependent variable for a logistic regression
analysis using several dichotomous independent variables:
current smoking, high dose of antipsychotic medication (>
10 mg/kg/day chlorpromazine equivalents), typical
antipsychotics, vulnerability to extrapyramidal side effects,
high total PANSS score (> 45), age > 35 years, gender, and
alcohol use. A similar analysis was performed for a high
amount of caffeine intake (> 200 mg/day) among caffeine
consumers. All logistic models fit well according to the
Hosmer-Lemeshow Goodness-of-Fit test. Caffeine intake
across levels of severity of smoking and schizophrenia
symptomatology was studied using Kruskal-Wallis tests.
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Results
Sample Description. The mean (SD) age was 36.1 (9.5)
years, and mean age at diagnosis was 21.9 (6.0). Seventy-
eight percent (195/250) were males. The mean (SD)
PANSS factor scores were 1.8 (0.7) for the negative, 1.6
(0.9) for the positive, 1.3 (0.5) for the disorganized, 1.1
(0.4) for the excited, 1.7 (0.7) for the anxious, and 1.6
(0.5) for the depressive factor. These scores were low and
reflected that patients were stable outpatients. In Spain,
patients are not discharged from acute admissions until
they are doing well and can live in the community (almost
always with their family).

Ninety-four percent (236/250) of patients were taking
antipsychotics with a mean (SD) dose of 550 (459)
mg/day of chlorpromazine equivalents. Typical antipsy-
chotics were prescribed in 71 percent (177/250) and
antiparkinsonians in 37 percent (92/250) of patients.
Sixty-nine percent (172/250) of the patients had a vulner-
ability to extrapyramidal side effects.

The frequency of current smokers was 69 percent
(173/250) and the mean (SD) number of packs per day
among current smokers was 1.5 (0.7). Heavy smoking
was present in 57 percent (98/173) of smokers. Among
smokers, the mean (SD) FTND score was 6.8 (2.3). The
means (SD) of the Smoking Pattern and Morning
Smoking factors were 5.8 (2.0) and 1.0 (0.8), respectively.
Current use of alcohol and illegal drugs was present in 21
percent (52/250) and 7 percent (17/250), respectively.

Current Caffeine Intake and Associated Variables in
Univariate Analysis. No subjects were consuming tea or
over-the-counter medications containing caffeine. Coffee
was consumed by 51 percent (127/250) of the patients and
caffeinated sodas by 23 percent (58/250). These two per-
centages overlapped because some patients consumed
both types of caffeinated beverages. Fifty-nine percent
(147/250) consumed at least one type of caffeinated bev-
erage.

Current caffeine intake was reported by 64 percent
(125/195) of male and 40 percent (22/55) of female
patients. Thus, caffeine intake was significantly associated
with male gender (table 3). Current caffeine intake was
reported by 69 percent (120/173) of smokers and 35 per-
cent {21 HI) of nonsmokers. Thus, current caffeine intake
was significantly associated with current smoking (table 3).
Current caffeine intake was reported by 90 percent (47/52)
of alcohol drinkers and 51 percent (100/198) of non-
drinkers. Thus, current caffeine intake was significantly
associated with current alcohol use (table 3). Current caf-
feine intake was also significantly associated with treatment
using typical antipsychotics (table 3), but vulnerability to
extrapyramidal side effects was not significant.

Table 3. Variables associated with current
caffeine intake

Variable OR Cl .,2* p value

Univariate
analyses

Male gender 2.7 1.5-4.9 10.3 <0.01

Current smoking 4.2 2.4-7.4 25.9 <0.01

Current alcohol 9.2 3.5-24.1 27.0 <0.01
use

Using typical 1.9 1.1-3.2 5.0 0.03
antipsychotics

Logistic
regression1

Current smoking 3.3 1.8-6.2 14.4 <0.01

Current alcohol 6.8 2.5-18.6 14.1
use

<0.01

Using typical
antipsychotics 1.8 0.93-3.4 3.1 0.08

Note.—OR = odds ratio; Cl = 95% confidence intervals; df =
degree of freedom.
1 For the logistic regression, the Hosmer-Lemeshow Goodness-
of-Fit test was used: x2 = 2.7, df = 2, p = 0.95. Therefore, the
logistic model was adequate.

*For all chi-squares (x2), df= 1.

In males, current caffeine intake was present in 36
percent of nonsmokers who did not consume alcohol and
in 62 percent of smokers who did not consume alcohol
(X2 = 8.5, df= 1, p = 0.004). A further significant increase
from 62 percent to 91 percent occurred among males who
smoked and used alcohol (x2 = 12.5, df= 1, p = 0.001).
None of the female patients consumed alcohol. Therefore,
it was not possible to study the association between alco-
hol and current caffeine intake in females.

Logistic Regression of Current Caffeine Intake.
Current caffeine intake was significantly associated with
current smoking and alcohol use (table 3). None of the
other independent variables were significant in the logistic
regression, although the effect of typical neuroleptics was
almost significant (table 3).

High Amount of Caffeine Intake in Caffeine
Consumers. In our sample, 38 percent (94/250) of patients
had a high amount of caffeine intake. In the logistic regres-
sion within caffeine consumers, the only variable associ-
ated with a high amount of caffeine intake was current
smoking (corrected OR = 3.8, Cl 11.5, 9.6], x2 = 8.1, df= 1,
p < 0.01). The analyses of the median amount of caffeine
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intake for caffeine consumers in nonsmokers, non-heavy
smokers, and heavy smokers suggested a dose effect: the
median amount of caffeine intake was 1.3 mg/kg/day in
nonsmokers, 2.7 in non-heavy smokers, and 3.4 in heavy
smokers (Kruskal-Wallis was x2 = 23.1, df = 2, p < 0.001
for three populations, x2 = 10.3, df = 1, p = 0.001 for non-
smokers and non-heavy smokers; and x2 = 3.0, df = 1, p =
0.08 for non-heavy smokers and heavy smokers).

Caffeine Intake and Schizophrenia Symptomatology.
Neither in the total sample nor in caffeine consumers was
the amount of caffeine intake associated with scores in the
6 PANSS factors. All mean factor scores were very simi-
lar, and far from significant, when compared across high,
non-high, and null amount of caffeine intake. The correla-
tions between factor scores and the amount of caffeine
intake were not significant and very low (r < 0.1). In the
total sample, the nonsignificant correlation between the
amount of caffeine intake and the total PANSS score was
r = 0.04 (p = 0.6). In current caffeine consumers, the cor-
relation was r = 0.02 (p = 0.9). Similarly, the amount of
caffeine intake was not related to the historical prognosis
measured by the number of hospitalizations, corrected by
the illness duration. In current caffeine consumers who
were taking antipsychotics, the nonsignificant correlation
between amount of caffeine intake and dose of antipsy-
chotic medication was r - 0.1 (p = 0.2).

Amount of Caffeine Intake and Nicotine Dependence.
An attempt was made to explore whether nicotine depen-
dence might have an effect on the amount of caffeine intake
independent from the metabolic effect in the liver of smok-
ing. In the 173 smokers, the FIND was significantly corre-
lated with the amount of caffeine intake (r = 0.24, p =
0.002). The metabolic effects of smoking may explain this
correlation. As a matter of fact, the significance of the cor-
relation disappeared when controlling for the daily number
of cigarettes (partial r = 0.04, p - 0.6). The correlation
between the amount of caffeine intake and the FTND
Morning Smoking factor (possibly a measure of nicotine
dependence independent of heavy smoking) was r = 0.09
(p = 0.2). In summary, both analyses suggest that in smok-
ers, the association between the amount of caffeine intake
and nicotine dependence may simply reflect that more
dependent smokers smoke more cigarettes, have greater
CYP1A2 induction, and therefore may need a higher
amount of caffeine intake to deliver caffeine to their brains.

Discussion

Association Between Caffeine Intake and Smoking.
Current caffeine intake was associated with current
tobacco smoking. Smoking also appeared to have an

increasing metabolic effect. Heavy smokers appear to
consume more caffeine than non-heavy smokers; non-
heavy smokers consume more caffeine than nonsmokers.
Once the metabolic effect of smoking was controlled for,
nicotine dependence in smokers did not appear any longer
to be associated with caffeine intake.

Association Between Caffeine and Alcohol Intake.
Current caffeine intake was related to current alcohol
intake. This was a male effect. In males, the frequency of
current caffeine consumers increased with smoking and
further increased with alcohol consumption. This complex
interaction among current caffeine intake, tobacco smok-
ing, and alcohol use may or may not be present in the
general population but has not been appropriately exam-
ined by studies investigating the three substances simulta-
neously (Istvan and Matarazzo 1984).

Lack of Association Between Caffeine Intake and
Schizophrenia Symptomatology. The severity of schizo-
phrenia symptomatology was not significantly associated
with current caffeine intake or the amount of caffeine
intake. This finding appears to be in agreement with three
of five prior studies (table 2). The two other studies did
not control for confounding effects of smoking, which is
associated with caffeine intake.

Because of the cross-sectional nature of our study, it
is not possible to rule out that changes in caffeine intake
may be associated with changes in schizophrenia symp-
tomatology. Unfortunately, longitudinal studies have not
provided clear answers. In a double-blind study, Lucas
and Pickar (1990) found that caffeine increased psychotic
symptoms in 13 schizophrenia patients in spite of the
antipsychotic treatment. Four studies compared the
effects of switching from caffeinated to decaffeinated
beverages (DeFreitas et al. 1979; Koczapski et al. 1989;
Zaslove et al. 1991a; Mayo et al. 1993). In 14 U.S. male
long-term inpatients (12 with schizophrenia), the switch
to decaffeinated coffee was associated with a decrease in
hostility and suspiciousness, and the improvement was
reversed when caffeinated coffee was reintroduced
(DeFreitas et al. 1979). In 33 Canadian schizophrenia
inpatients, 4-week periods of decaffeinated coffee did not
consistently improve behavior when alternated with 4-
week periods of caffeinated coffee for 16 weeks
(Koczapski et al. 1989). In a double-blind crossover
study of 26 long-stay English schizophrenia patients
there were no changes when patients were switched to
decaffeinated beverages (Mayo et al. 1993). In a 1,200-
bed U.S. State hospital, the ban of the sale of caffeinated
beverages appeared to be associated with a decrease in
assaultive behavior (Zaslove et al. 1991a). Due to the
lack of control of other variables, it is possible that the
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decrease in assaultive behavior may reflect other hospital
changes (Carmel 1991).

Lack of a Clear Association Between Caffeine Intake
and Antipsychotic Treatment. In our study, neither cur-
rent caffeine intake nor the amount of caffeine intake
among caffeine consumers was significantly associated
with a presence of extrapyramidal side effects or high
doses of antipsychotic medication (typical antipsychotics
had an effect in the border of significance in some analy-
ses).

Comparison With the Spanish General Population.
Unfortunately, systematic surveys of caffeine intake in
Spain are scarce, so comparisons of our patients with the
general population are limited. Two areas of Spain con-
ducted systematic and representative health surveys of the
population (Anitua and Aizpuru 1996; Jane et al. 2002).
These area surveys (Gonzalez-Pinto et al. 1998; Jane et al.
2002) and a national survey (Pinilla and Gonzalez 2001)
provide data on tobacco smoking but no data on caffeine
intake. After an extensive computer search and inquiring
in several universities, only two caffeine surveys could be
identified. One included a control group of 1,086 subjects
for a study of bladder cancer (Escolar-Pujolar et al. 1993).
The other survey was performed by a consumer organiza-
tion and has very limited data posted in a Web page
(Organizaci6n de Consumidores y Usuarios [OCU]
2002). According to these surveys, 60 percent of the
Spanish population consumed coffee at least once daily
(Escolar-Pujolar et al. 1993) and 66 percent consumed
coffee in the previous month (OCU 2002). In our sample,
49 percent (123/250) of patients reported to consume cof-
fee daily and 51 percent (127/250) in the previous month.
Caffeinated sodas were consumed by 45 percent of
Spaniards in the previous month (OCU 2002). In our sam-
ple, 14 percent (36/250) reported to consume caffeinated
sodas daily and 23 percent (58/250) in the previous
month.

In our sample, 38 percent of patients had a high
amount of caffeine intake (> 2 cups of coffee or 200 mg
of caffeine/day). In the available Spanish surveys, 27 per-
cent (Escolar-Pujolar et al. 1993) and 24 percent (OCU
2002) of Spaniards had more than two cups of coffee per
day. However, these surveys did not measure other caf-
feinated beverages.

Conclusions

To conclude, this study suggests that in schizophrenia
both current caffeine intake and amount of caffeine intake
in caffeine consumers may be associated with tobacco
smoking. Thus, the apparently excessively high intake of

caffeine in schizophrenia patients reported in the literature
may reflect the well-known large percentage of smokers
and heavy smokers in schizophrenia patients. In males,
current caffeine intake was also significantly associated
with current alcohol intake. Current alcohol intake and
current smoking may have some kind of interaction, since
among male smokers, the prevalence of current caffeine
intake was higher among current alcohol drinkers than
among non-current drinkers. In caffeine consumers, a
high amount of caffeine intake was not significantly asso-
ciated with current alcohol intake. Another conclusion of
this study is that neither current caffeine intake nor the
amount of caffeine intake was significantly associated
with the severity of schizophrenia symptomatology, not
even after controlling for alcohol or tobacco use.
However, owing to the cross-sectional nature of our data,
we still cannot rule out the possibility of an association
between caffeine intake and schizophrenia symptomatol-
ogy. Longitudinal studies have to be carried out to address
this issue. This is the first systematic survey of caffeine
intake in schizophrenia patients that simultaneously takes
into account smoking, alcohol intake, and schizophrenia
symptomatology. New studies using repeated plasma caf-
feine levels in patients with schizophrenia and controls
will also be needed to better investigate the above obser-
vations.
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