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Objective: The purpose of the study was
to examine whether caffeine dependence
and a family history of alcoholism are as-
sociated with continued use of caffeine
during pregnancy.

Method: Forty-four women seeking ob-
stetrical care in an office-based practice
completed questionnaires and provided
saliva samples at three prenatal visits
occurring 2–3, 3–4, and 7 months post-
conception. On visit 1, the patients re-
ceived the physician’s instructions to stop
using caffeine. Structured interviews were
used to assign a diagnosis of caffeine de-
pendence (lifetime) and to identify family
history of alcoholism. Outcome measures
included self-reported levels of caffeine
use and saliva caffeine levels at the three
prenatal visits.

Results: Although most women elimi-
nated or substantially reduced their
caffeine consumption between pregnancy
awareness and prenatal visit 1, those with
a lifetime diagnosis of caffeine depen-
dence and a family history of alcoholism
had higher levels of caffeine use and lower
rates of abstinence throughout pregnancy.

Saliva caffeine levels confirmed these ef-
fects. Withdrawal symptoms, functional
impairment, and craving were cited as rea-
sons they failed to eliminate or cut back on
caffeine use. Fifty percent of the women
with both a lifetime diagnosis of caffeine
dependence and a family history of alco-
holism continued to use caffeine in
amounts (>300 mg/day) greater than those
considered safe during pregnancy, com-
pared to none of the women without caf-
feine dependence and a family history of
alcoholism. Women with a lifetime diagno-
sis of caffeine dependence and a family
history of alcoholism also reported higher
rates of past cigarette smoking and prob-
lematic alcohol use.

Conclusions: Caffeine-dependent women
with a family history of alcoholism were
not able to follow their physician’s advice
to reduce or eliminate caffeine consump-
tion during pregnancy, despite their
wanting to do so. This subgroup may re-
quire more intensive intervention to en-
sure caffeine abstinence and may be at
greater risk for abuse of or dependence
on other drugs.

(Am J Psychiatry 2005; 162:2344–2351)

Caffeine is the most widely used mood-altering drug in
the world, with 80% to 90% of children and adults in North
America regularly consuming caffeine-containing foods (1,
2). Mean daily caffeine consumption among adult caffeine
consumers in the United States has been estimated to be
280 mg/day, which is equivalent to about three 6-oz cups of
coffee or five 16-oz bottles of cola soft drink (3, 4).

Several case report studies documented that some peo-
ple fulfill the DSM-IV diagnostic criteria for substance de-
pendence applied to caffeine use (5–7). In a random-digit
telephone survey of 162 caffeine users, 30% fulfilled the di-
agnostic criteria for caffeine dependence, with 56% of caf-
feine users reporting a persistent desire or unsuccessful
efforts to cut down or control caffeine use and 14% report-
ing continued use despite knowledge of a persistent or re-
current physical or psychological problem that is likely to
have been caused or exacerbated by caffeine (8). Although
the diagnosis of caffeine dependence is not included in

DSM-IV, the validity of the diagnosis is suggested by two
studies that prospectively demonstrated that the inci-
dence of withdrawal (9) and the severity of withdrawal (5)
were greater in individuals who met the criteria for a caf-
feine dependence diagnosis, based on the generic criteria
for DSM-IV substance dependence.

It has been well established that family members of per-
sons with alcoholism are more likely to be alcohol depen-
dent, and adoption and twin studies have suggested a role
for genetic factors in the familial transmission of alcohol
and drug dependence (10–14). Twin studies have also
demonstrated the heritability of problematic caffeine use,
including heavy caffeine use, caffeine tolerance, and caf-
feine withdrawal (15, 16). With regard to a link between
alcoholism and caffeine, there is a high co-occurrence
between alcoholism and caffeine use (5, 17, 18), and twin
studies examining alcohol use, caffeine use, and cigarette
smoking concluded that a common genetic factor (poly-
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substance use) underlies the use of these three substances,
with 28% to 41% of the heritable effects of caffeine use (or
heavy use) shared with those of alcohol use and smoking
(15, 19, 20).

Caffeine use during pregnancy has been associated with
a variety of adverse consequences, including decreased fe-
cundity, spontaneous abortion, and reduced fetal growth
(21–24). Although methodological limitations preclude
definitive scientific conclusions (25), governmental health
agencies of the United States, Canada, and the United
Kingdom have issued health warnings about limiting the
use of caffeine during pregnancy. The U.S. Food and Drug
Administration has advised pregnant women to “avoid
caffeine-containing foods and drugs, if possible, or con-
sume them only sparingly” (26), and Health Canada (27)
and the Food Standards Agency of the United Kingdom
(28) have advised that pregnant women consume ≤300
mg/day of caffeine. Although obstetricians frequently
counsel women to reduce or eliminate caffeine use during
pregnancy (29), women often continue to consume caf-
feine throughout pregnancy (30–31).

The present study examined caffeine use in women who
received advice from their obstetrician to abstain from
caffeine use during pregnancy. The study sought to iden-
tify factors associated with a woman’s ability to abstain
from or reduce prenatal caffeine use. The factors were a
history of caffeine dependence (i.e., a lifetime diagnosis of
caffeine dependence, based on the DSM-IV diagnostic cri-
teria for substance dependence applied to caffeine use)
and a family history of alcoholism. Questionnaire assess-
ments occurred at three prenatal visits 2–3, 3–4, and 7
months after conception, and a personal interview oc-
curred between the second and third questionnaire as-
sessments. Because caffeine use and alcohol use are often
associated and because both are known to occur more fre-
quently in some families, it was hypothesized that women
with caffeine dependence and a family history of alcohol-
ism would have more difficulty eliminating or reducing
caffeine use during pregnancy.

Method

Recruitment

Study participants were drawn from a group of pregnant women
seeking prenatal care from a private obstetrics and gynecology
practice in a suburban community. Independent of their current
or past caffeine use, the women, who were waiting to see their
practitioner at their first clinic visit after learning they were preg-
nant (generally about 8–12 weeks after conception), were invited
to participate in a three-session questionnaire study of caffeine
use in pregnancy. Of 109 women offered study participation, only
nine (8%) refused. Those providing informed consent (N=100)
completed a 20-minute questionnaire at this first prenatal visit. Of
these, 87 (87%) completed the first follow-up questionnaire at pre-
natal visit 2 (occurring about 12–16 weeks after conception) and
84 (84%) completed the second follow-up questionnaire at prena-
tal visit 6 (occurring about 28 weeks after conception). Reasons for
dropout or study discontinuation included miscarriage (N=8),
change in obstetrician (N=2), decision to discontinue study par-

ticipation (N=2), and unknown reasons (N=4). Data from an ad-
ditional subject were eliminated from the data set because she
provided contradictory responses. Thus, 83 women provided in-
formed consent and completed all three questionnaires. When
these women were offered the opportunity to participate in a
personal interview, 65 (78%) consented to the interview and 50
(77%) completed the interview. Of these women, five (10%) re-
ported no prepregnancy caffeine use, and their data were elimi-
nated from subsequent analyses. Data from one additional par-
ticipant were subsequently eliminated because she miscarried.
All interview participants received $50 as compensation for their
time and effort.

Participants

The final study group consisted of 44 women who provided in-
formed consent to a personal interview about caffeine use and
other health behaviors and reported some caffeine use in the 3
months before becoming aware of pregnancy. Subjects had a
mean age of 31.9 years (SD=4.0); 96% (N=42) were Caucasian;
100% (N=44) were married; and 50% (N=22) had a 4-year college
degree, with an additional 23% (N=10) reporting an advanced de-
gree. Nearly three-fourths (73%, N=32) were employed full-time
(>35 hours/week), and 23% (N=10) were employed part-time
(≤35 hours/week). More than one-half of the women (57%, N=25)
met the criteria for a lifetime diagnosis of caffeine dependence
(i.e., met the DSM-IV criteria for lifetime substance dependence
applied to caffeine use). Eighteen percent (N=8) met the DSM-
III-R criteria for lifetime alcohol abuse (2%, N=1) or dependence
(16%, N=7); however, none had a current alcohol use diagnosis,
and none had been treated for alcohol problems. Seven percent
(N=3) of the women met the DSM-III-R criteria for lifetime sub-
stance abuse or dependence applied to drugs other than nico-
tine or caffeine. All of these cases involved past (not current)
cannabis use. About one-quarter (27%, N=12) of the women re-
ported a history of daily cigarette smoking, but only three (7%)
continued to smoke during their pregnancy.

More than one-half (52%, N=23) of the women reported at least
one first-degree relative who met the Family History Research Di-
agnostic Criteria (FH-RDC) for alcoholism (32). Specifically, 32%
(N=14) of the women reported alcoholism in their biological fa-
ther, 14% (N=6) in their biological mother, 11% (N=5) in both par-
ents, and 39% (N=17) in at least one sibling. More than one-half
(55%, N=24) of the subjects met the DSM-III-R criteria for a life-
time diagnosis of either a mood disorder and/or an anxiety disor-
der (major depression: 41% [N=18] lifetime, 2% [N=1] current;
panic, obsessive-compulsive, and/or generalized anxiety disor-
ders: 20% [N=9] lifetime, 9% [N=4] current).

Questionnaire Data and Saliva Samples

The initial questionnaire, which was completed at the first
prenatal visit, assessed caffeine, tobacco, alcohol, and other drug
use during the 6 months before pregnancy awareness and during
the 7 days before the first prenatal visit. The two follow-up ques-
tionnaires assessed changes in caffeine and other substance use
since the last visit and specifically for the 7 days before the sec-
ond and sixth prenatal visits. For caffeine assessments, partici-
pants provided the number of days during the last week that they
consumed caffeine-containing products as well as the number of
servings, serving size, and brand of the caffeinated products they
consumed. Previous studies suggested the reliability and validity
of self-reports of caffeine use (33, 34), although pregnant women
may underreport drug use to health care workers (35). The ques-
tionnaires were given to the subjects by nurses, sealed in enve-
lopes after completion, and forwarded to research staff for data
entry.

To validate the questionnaire data about caffeine consump-
tion, participants provided a 5-ml saliva sample at the first, sec-
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ond, and sixth prenatal visits. The samples were used to assess
caffeine levels by using methods previously described (Labstat
Inc., Kitchener, Ont., Canada) (36, 37). The saliva samples and
questionnaires were labeled with research identification num-
bers and collected weekly by research assistants. Thus, the nurs-
ing staff and obstetrician were blind to the research data about
subjects’ caffeine use throughout the course of pregnancy.

Physician’s Intervention

At the first prenatal visit, after completing the initial question-
naire and the prenatal physical examination, each participant
met with the obstetrician (N.B.) for prenatal counseling. As part of
the counseling session, the physician stated that caffeine use
during pregnancy is associated with a variety of adverse con-
sequences and that his recommendation was for the woman to
eliminate all caffeine use for the duration of her pregnancy. In ad-
dition, the patient received written materials summarizing the
consequences of caffeine use during pregnancy and the benefits
of eliminating or reducing such use.

Diagnostic Interview

The diagnostic interviews were conducted by a licensed clini-
cal psychologist (D.S.S.) between the second and third question-
naire assessments. The interview required 60–90 minutes and
consisted of the Structured Clinical Interview for DSM-III-R (SCID,
axis I) and the Family Alcohol and Drug Survey (38). The SCID is a
reliable and valid semistructured diagnostic interview that is used
to assess mood disorders, schizophrenia and other psychotic dis-
orders, anxiety disorders, substance-related disorders, somato-
form disorders, and eating disorders (39). For this study the SCID
included a modified E-module (the section on psychoactive sub-
stance use disorders) that followed the format of the original E-
module and included questions that permitted determination of
a caffeine dependence diagnosis (i.e., fulfillment of the DSM-IV
diagnostic criteria for lifetime substance dependence applied to
caffeine use) (5). The Family Alcohol and Drug Survey is a semi-
structured interview that was developed for use in a twin and
family study of alcoholism (38). The interview uses the FH-RDC,
which has high reliability and validity for diagnoses of alcoholism
in first-degree relatives (32).

Data Analysis

Caffeine consumption (mg/week) was evaluated over the course
of pregnancy by using three-way mixed analysis of variance
(ANOVA) with caffeine dependence (lifetime diagnosis of caffeine
dependence), family history of alcoholism (FH-RDC-defined alco-
holism in at least one first-degree relative), and time (prepregnancy
and prenatal visits 1, 2, and 6) as factors. Fisher’s least significant
difference procedure was used to assess the significance of de-
creases in caffeine consumption over time. Planned comparisons
(t tests) were used to examine differences in caffeine consumption
at each timepoint in women with and without lifetime caffeine de-
pendence and in women with and without a family history of alco-
holism. Because the analysis showed an interaction between caf-
feine dependence and family history of alcoholism, caffeine
consumption data were also examined for the four subgroups of
women based on the presence or absence of caffeine dependence
and a family history of alcoholism: 1) women with both caffeine
dependence and a family history of alcoholism (32% [N=14] of the
subjects), 2) women with caffeine dependence but no family his-
tory of alcoholism (25% [N=11]), 3) women with no caffeine depen-
dence and a family history of alcoholism (20% [N=9]), and 4)
women with no caffeine dependence and no family history of alco-
holism (23% [N=10]). The analysis used a two-way ANOVA with
group and time as factors. Planned comparisons (t tests) were used
to examine differences in caffeine consumption at each timepoint

in women with a lifetime diagnosis of caffeine dependence and a
family history of alcoholism versus all other groups combined.

Another analysis was conducted to determine whether the dif-
ferences between the women with a lifetime diagnosis of caffeine
dependence and a family history of alcoholism versus all other
groups combined could be attributed to other disorders. The
analysis used a two-way analysis of covariance (ANCOVA) with
group (women with a lifetime diagnosis of caffeine dependence
and a family history of alcoholism versus all other groups com-
bined) and time as factors and with the following covariates: life-
time history of daily cigarette smoking, DSM-III-R alcohol abuse
or dependence, DSM-III-R drug abuse or dependence, and DSM-
III-R diagnosis of any other psychiatric diagnosis assessed by the
SCID. This model used a type I estimable function to allow the co-
variates to be entered first. Follow-up planned comparisons (t
tests) with the adjusted means were used to examine differences
in caffeine consumption at each timepoint in women with a life-
time diagnosis of caffeine dependence and a family history of al-
coholism versus all other groups combined.

To assess the validity of self-reported caffeine consumption,
Pearson’s correlation coefficients were calculated for the relation-
ship between reported amounts of caffeine consumed (mg/week)
and caffeine saliva levels (ng/ml) at each of the three prenatal vis-
its. A t test was used to compare caffeine levels on occasions when
subjects reported caffeine abstinence versus occasions when
subjects reported caffeine use. Finally, in an analysis similar to
that of the caffeine consumption data, caffeine saliva levels were
examined for the four subgroups of women based on the pres-
ence or absence of caffeine dependence and a family history of al-
coholism. The analysis used a two-way mixed ANOVA with sub-
group and time (prenatal visits 1, 2, and 6) as factors. Planned
comparisons (t tests) were used to examine differences in caffeine
saliva levels at each timepoint in women with a lifetime diagnosis
of caffeine dependence and a family history of alcoholism versus
all other groups combined.

Categorical data (e.g., rates of abstinence, history of daily ciga-
rette smoking, lifetime DSM-III-R alcohol abuse or dependence,
DSM-III-R drug abuse or dependence) were compared by using
Pearson’s chi square, with Fisher’s exact two-tailed probability lev-
els used when the number of observations per cell was five or less.

For all statistical tests, effects were considered significant at
p<0.05.

Results

Caffeine Use Before Pregnancy

In response to the questionnaire about caffeine use be-
fore pregnancy awareness, 41% (N=18) of the women indi-
cated that they would find it difficult to be without caf-
feine. Most (93%, N=41) had experience abstaining from
caffeine for a day or more, and 63% (N=26) of those who
had abstained endorsed one or more of the following
withdrawal symptoms: headache (49%, N=20), fatigue
(39%, N=16), anxiety (10%, N=4), and nausea or vomiting
(2%, N=1). Fifty-two percent (N=23) of the total study
group reported using caffeine to avoid withdrawal symp-
toms, and 21% (N=9) had previously been told by a health
care professional that they should cut back or eliminate
their caffeine use because of its association with or effect
on various medical conditions, including fibrocystic
breast disease, headaches, pregnancy, insomnia, and
stomach problems. Twenty-six percent (N=11) reported
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that they believed they had physical problems that had
been caused or made worse by caffeine.

Diagnostic Interview

More than one-half of the subjects (57%, N=25) fulfilled
the DSM-IV criteria for lifetime substance dependence
applied to caffeine use by endorsing three or more of the
seven diagnostic criteria. The proportion of the study
group that endorsed each of the seven DSM-IV criteria
were: 1) tolerance as defined by a need for markedly in-
creased amounts of the substance to achieve desired ef-
fect, or markedly diminished effect with continued use of
same amount of substance (50%, N=22); 2) characteristic
withdrawal syndrome or use of the substance to relieve or
avoid withdrawal symptoms (77%, N=34); 3) substance
taken in larger amounts or over a longer period than was
intended (45%, N=20); 4) persistent desire or unsuccessful
efforts to cut down or control substance use (45%, N=20);
5) a great deal of time spent in activities necessary to ob-
tain the substance (25%, 11); 6) important social, occupa-
tional, or recreational activities given up or reduced be-
cause of substance use (0%); and 7) continued use despite
knowledge of a persistent or recurrent physical or psycho-
logical problem likely to have been caused or exacerbated
by the substance (43%, N=19).

Difficulties Complying With Instructions
to Stop Caffeine Use

After receiving verbal and written instructions during
the first prenatal visit to eliminate all caffeine during preg-
nancy, almost all of the women (98%, N=43) reported on
prenatal visits 2 and 6 that they attempted to completely
eliminate or cut back their caffeine use during pregnancy.
More than one-half of these women (54%, N=23) reported

one or more symptoms that they attributed to quitting or
cutting back caffeine use, with 34% (N=15) reporting fa-
tigue, 32% (N=14) sleepiness, 27% (N=12) headaches, 27%
(N=12) craving for caffeine, 21% (N=9) yawning, 18% (N=
8) nausea, 16% (N=7) less motivation for work, and 7% (N=
3) vomiting. Fourteen percent (N=6) of the total study
group (or 26% of those reporting withdrawal symptoms)
reported that their caffeine withdrawal symptoms were
severe enough to interfere with their performance at work,
school, or home. Headache did not consistently accom-
pany such functional impairment. Examples of functional
impairment provided in written comments to open-
ended questions included: “flu symptoms prevented go-
ing to work”; “less active at work”; “When I cut back, I am
fatigued; it is difficult to concentrate.” Examples of rea-
sons that women provided for failing to eliminate or cut
back on their caffeine use included “cravings/headache/
nervous,” “migraines,” “need to stay awake/headaches,”
“severe withdrawal,” “couldn’t concentrate at work,” and
“need coffee to wake up.”

Amount of Caffeine Use in Pregnancy

Data on caffeine consumption in women with and with-
out a lifetime diagnosis of caffeine dependence and a fam-
ily history of alcoholism are summarized in Figure 1. The
ANOVA results suggested effects on caffeine consumption
of caffeine dependence (F=6.94, df=1, 40, p<0.01), family
history of alcoholism (F=7.69, df=1, 40, p<0.01), time (F=
28.32, df=3, 120, p<0.001), and the interaction of caffeine
dependence and a family history of alcoholism (F=6.17,
df=1, 40, p<0.05). Caffeine consumption (mg/week) was
significantly higher in the 6 months before pregnancy
awareness (mean=1671 mg/week, SD=1197) than it was at

FIGURE 1. Caffeine Consumption Before and During Pregnancy in Women With and Without Lifetime Caffeine Dependence
and Women With and Without a Family History of Alcoholism

a Significant difference between groups (p<0.05, planned-comparison t tests).
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each of the three prenatal visits. Caffeine consumption de-
creased to 571 mg/week (SD=825) at the time of the first
prenatal visit and then decreased further at the second
visit, which followed the visit during which subjects re-
ceived the physician’s advice to eliminate caffeine use
(mean=366 mg/week, SD=682). At the sixth prenatal visit
(approximately 4 months later), average caffeine con-
sumption was 519 mg/week (SD=838).

At all timepoints caffeine-dependent women con-
sumed more caffeine than those without caffeine depen-
dence; these differences were significant at the first and
sixth prenatal visits (Figure 1, left panel). Similarly,
women with a family history of alcoholism consumed
more caffeine than those without a family history of alco-
holism; these differences were significant before preg-
nancy and at the first and sixth prenatal visits (Figure 1,
right panel).

Patterns of caffeine use before pregnancy awareness
through the sixth prenatal visit for the four subgroups are
summarized in Figure 2. There were significant group (F=
8.25, df=3, 40, p<0.001) and time (F=28.32, df=3, 120,
p<0.001) effects. The planned t tests showed that women
with a lifetime diagnosis of caffeine dependence and a
family history of alcoholism differed in caffeine con-

sumption from the other three groups combined before
pregnancy and at the first and sixth prenatal visits. Across
the three prenatal visits, women with a lifetime diagnosis
of caffeine dependence and a family history of alcohol-
ism consumed 3.4–5.4 times more caffeine than the other
subjects. The ANCOVA confirmed these results after ad-
justment for lifetime history of daily cigarette smoking,
DSM-III-R alcohol abuse or dependence, DSM-III-R drug
abuse or dependence, and presence of any other DSM-
III-R psychiatric diagnosis. The planned t tests with the
adjusted means were significant for the period before
pregnancy and for the first and sixth prenatal visits.

Inspection of the distribution of caffeine consumption
across participants revealed that 50% of the women with a
lifetime diagnosis of caffeine dependence and a family
history of alcoholism reported consuming more than 2100
mg/week of caffeine (or >300 mg/day) and 43% reported
consuming more than 2800 mg/week (or >400 mg/day) at
one or more of their prenatal visits. In contrast, no women
from any of the other three subgroups reported consum-
ing more than 2100 mg/week of caffeine on any occasion.
The difference in the proportion of women with a lifetime
diagnosis of caffeine dependence and a family history of
alcoholism versus all others with consumption of more
than 2100 mg/week during 1 or more weeks was signifi-
cant (χ2=17.84, df=1, Fisher’s exact p<0.001).

Caffeine Abstinence in Pregnancy

More than one-third (39%, N=17) of the women re-
ported abstinence (i.e., no self-reported use) from caffeine
during the week before the first prenatal visit. This absti-
nence rate increased to 50% (N=22) in the week before the
second prenatal visit, with an intermediate rate of 41%
(N=17) at the sixth prenatal visit. Almost one-half of the
women (48%, N=21) reported consuming some caffeine
during the week before all three prenatal visits, and 30%
(N=13) reported caffeine abstinence at all three visits.

The rates of abstinence (i.e., no self-reported use during
the assessed week) were lower for women with caffeine
dependence, compared to women without caffeine de-
pendence, at the first (32% versus 47%), second (44% ver-
sus 58%), and sixth (33% versus 46%) prenatal visits, but
these differences only approached significance. The rates
of abstinence in women with a family history of alcohol-
ism were about one-half of those of women without a fam-
ily history of alcoholism at the first (26% versus 52%) (χ2=
3.20, df=1, p=0.07), second (35% versus 67%) (χ2=4.46, df=
1, p=0.04), and sixth (24% versus 57%) (χ2=4.84, df=1, p=
0.03) prenatal visits. Concordant with the analysis of
amounts of caffeine, the subgroup of women with a life-
time diagnosis of caffeine dependence and a family his-
tory of alcoholism had lower rates of abstinence than the
other women at the first (14% versus 50%) (χ2=5.14, df=1,
Fisher’s exact p=0.04), second (21% versus 63%) (χ2=6.71,
df=1, Fisher’s exact p=0.02), and sixth (23% versus 48%)

FIGURE 2. Caffeine Consumption Before and During Preg-
nancy in Women With and Without Lifetime Caffeine De-
pendence and a Family History of Alcoholisma

a Consumption in the subgroup of women with a lifetime diagnosis
of caffeine dependence and a family history of alcoholism was
higher than in the other three groups at all timepoints.

b Significant differences between the subgroup with a lifetime diag-
nosis of caffeine dependence and a family history of alcoholism
and all other subgroups combined were found for the period
before pregnancy and at 2–3 and 7 months during pregnancy
(p<0.05, planned-comparison t tests).
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(χ2=2.37, df=1, p=0.18) prenatal visits, although the differ-
ence was not significant at the sixth prenatal visit.

Relationship to Histories of Other Substance Use

Women who had a caffeine dependence diagnosis were
almost nine times more likely to report a period sometime
before pregnancy during which they smoked cigarettes
daily, compared to women without the diagnosis (44%
versus 5%) (χ2=8.17, df=1, Fisher’s exact p=0.006). Al-
though a family history of alcoholism alone was not re-
lated to daily smoking, women with a lifetime diagnosis of
caffeine dependence and a family history of alcoholism
were more than six times more likely to report a history of
daily smoking than were the other women (64% versus
10%) (χ2=14.18, df=1, Fisher’s exact p<0.001), and all three
subjects who continued to smoke during pregnancy were
in the group with a lifetime diagnosis of caffeine depen-
dence and a family history of alcoholism.

Although presence of a caffeine dependence diagnosis
was not related to having a DSM-III-R diagnosis of lifetime
alcohol abuse or dependence, women with a family his-
tory of alcoholism were more likely than those without a
family history of alcoholism to have a diagnosis of lifetime
alcohol abuse or dependence (30% versus 5%) (χ2=4.86,
df=1, Fisher’s exact p=0.05). Women with a lifetime diag-
nosis of caffeine dependence and a family history of alco-
holism were more than six times more likely to have a
DSM-III-R diagnosis of lifetime alcohol abuse or depen-
dence, compared to the other women (43% versus 7%)
(χ2=8.40, df=1, Fisher’s exact p=0.008).

Only four subjects had a DSM-III-R diagnosis of lifetime
drug abuse or dependence, all involving cannabis. Neither
caffeine dependence nor family history of alcoholism was
related to lifetime drug abuse or dependence. However,
women with a lifetime diagnosis of caffeine dependence
and a family history of alcoholism were seven times more
likely than the other women to have a DSM-III-R diagnosis
of lifetime drug abuse or dependence (21% versus 3%), al-
though the difference was not statistically significant (χ2=
3.78, df=1, Fisher’s exact p=0.09).

Caffeine Levels in Saliva

To determine the validity of the self-reported amounts
of caffeine consumption, subjects provided saliva samples
at each of the three clinic visits. Correlations between the
amount of caffeine consumed (mg/week) and the caffeine
saliva level (ng/ml) at each of the three timepoints ranged
between 0.48 and 0.54 and were significant. Furthermore,
the mean caffeine level on occasions when the subjects re-
ported that they abstained from caffeine (mean=124 ng/
ml, SD=192) was consistent with levels reported to be as-
sociated with abstinence in previous studies (40, 41) and
was significantly lower (p<0.001, t test) than the mean
level on occasions when the subjects reported that they
were not abstinent (mean=647 ng/ml, SD=936).

Corresponding with the analysis of differences in caffeine
intake shown in Figure 2, the ANOVA of data on caffeine sal-
ivary levels showed significant effects of group (F=4.00, df=
3, 40, p<0.05) and time (F=5.42, df=2, 80, p<0.01). The
women with a lifetime diagnosis of caffeine dependence
and a family history of alcoholism had a higher mean caf-
feine saliva level than all other subjects at the first (mean=
464 ng/ml, SD=535, versus mean=107 ng/ml, SD=165), sec-
ond (mean=860 ng/ml, SD=1212, versus mean=232 ng/ml,
SD=310), and sixth (mean=1255 ng/ml, SD=1539, versus
mean=330 ng/ml, SD=301) prenatal visits. These differ-
ences were significant at the first (t=–2.44, df=42, p<0.05)
and sixth (t=–2.23, df=42, p<0.05) prenatal visits.

Discussion

A primary finding of the present study was that women
with both a lifetime diagnosis of caffeine dependence and
a family history of alcoholism maintained higher levels of
caffeine use throughout pregnancy and had lower rates of
caffeine abstinence than women without these two char-
acteristics. These relationships were demonstrated with
data on self-reported caffeine consumption and by mea-
surement of caffeine levels in saliva samples. The observa-
tion that the combination of a history of caffeine depen-
dence and a family history of alcoholism is necessary for
the effect suggests that a genetic vulnerability reflected in
the family history of alcoholism may be necessary to ex-
press the problematic features of caffeine dependence.
The suggestion of a genetic component to problematic
caffeine use is consistent with previous studies showing a
greater co-occurrence of heavy caffeine use, caffeine toler-
ance, and caffeine withdrawal in monozygotic than in
dizygotic twin pairs, with heritabilities of these character-
istics between 35% and 77% (15, 16).

Another intriguing finding is that women with both caf-
feine dependence and a family history of alcoholism were
more likely to have a history of daily cigarette smoking as
well as a lifetime diagnosis of alcohol or drug abuse or de-
pendence. These observations extend previous findings
that suggested a high co-occurrence between caffeine
use, alcoholism, and cigarette smoking (42); between caf-
feine use and alcoholism (5, 17, 18); and between caffeine
use and cigarette smoking (17). Furthermore, twin studies
indicated that a common genetic factor (polysubstance
use) underlies the use of caffeine, alcohol, and tobacco
(15, 19, 20).

The present study provides valuable new information
about a DSM diagnosis of substance dependence applied to
caffeine. Three previous studies described a series of case
reports of caffeine dependence in adults and adolescents
(5–7), but they provided no meaningful information on the
prevalence of the disorder. The present study showed that
more than one-half (57%) of a group of employed and
highly educated caffeine-using pregnant women fulfilled
the DSM-IV criteria for lifetime substance dependence ap-



2350 Am J Psychiatry 162:12, December 2005

CAFFEINE USE DURING PREGNANCY

http://ajp.psychiatryonline.org

plied to caffeine, with 45% of the group reporting that they
had persistent desire or unsuccessful efforts to cut down or
control caffeine use and 43% reporting continued use de-
spite knowledge of a persistent or recurrent physical or psy-
chological problem that is likely to have been caused or ex-
acerbated by the substance. The only previous study of the
prevalence of caffeine dependence was a random-digit
telephone survey conducted in 162 caffeine users in Ver-
mont (8). In that study, 30% of the sample fulfilled the DSM-
IV substance dependence criteria applied to caffeine, 56%
endorsed a persistent desire to cut down or quit, and 14%
endorsed continued use despite problems.

The present study helps validate the diagnosis of caf-
feine dependence as a clinically significant phenomenon.
Women in this study were instructed by their physician to
quit caffeine use during pregnancy, and 98% reported at-
tempting to quit or reduce use. Those who reported failing
to eliminate or cut back on caffeine use (predominately
women with caffeine dependence and a family history of
alcoholism) cited withdrawal symptoms, functional im-
pairment, and craving as reasons they continued to use the
substance. Furthermore, 50% of the women who had both
caffeine dependence and a family history of alcoholism re-
ported continuing to use caffeine in amounts (>300 mg/
day) greater than those thought to be safe during pregnancy
(22, 27, 28).

The present study also contributes new information
about the caffeine withdrawal syndrome. Despite the fact
that more than 66 experimental and survey studies have
characterized various aspects of the caffeine withdrawal
syndrome (43), a diagnosis of caffeine withdrawal is not
officially recognized in DSM-IV (44). In the present study,
more than one-half of the women reported withdrawal
symptoms when they attempted to eliminate or cut back
their caffeine use during pregnancy, with 14% of the over-
all study group (26% of those reporting withdrawal symp-
toms) reporting that their caffeine withdrawal symptoms
were severe enough to interfere with their performance at
work, school, or home. This rate of functional impairment
because of caffeine withdrawal is comparable to the 13%
rate of clinically significant distress and functional impair-
ment reported in experimental studies of caffeine absti-
nence in healthy volunteers (43). The importance of the
current study is that it extends the demonstration of func-
tional impairment because of caffeine withdrawal to a
medical population.

The small number of subjects (N=44) and the homo-
geneous nature of the population are limitations of the
study. Replication of the study in a larger and more heter-
ogeneous group of subjects would be valuable. There
were, however, also strengths in the homogeneity of the
study population, which consisted primarily of well-edu-
cated, employed, Caucasian pregnant women who re-
ported low current rates of nicotine use and of alcohol or
drug problems. As reflected in the low rates of substance
use, these women appeared to be quite medically consci-

entious, with 98% reporting that they attempted to elimi-
nate or reduce caffeine use during pregnancy. The good
correspondence between the biological measure of caf-
feine use and subjects’ self-reported use suggests that the
participants were also conscientious in completing the
questionnaires and interviews for the study.

The present study has clinical implications for medical
management of pregnancy as well as other medical condi-
tions for which caffeine use may be contraindicated. As for
pregnancy, the present study shows that the majority of
pregnant women spontaneously reduce caffeine intake at
time of pregnancy awareness and maintain low levels
throughout pregnancy. The study also shows that caffeine-
dependent women with a family history of alcoholism had
higher levels of caffeine consumption before and through-
out pregnancy, compared with women without both char-
acteristics. This subgroup appears to require intervention
in addition to instructions from their physician and writ-
ten materials in order to assure caffeine abstinence.

Finally, the observation that caffeine-dependent
women with a family history of alcoholism had higher
rates of past cigarette smoking and problematic alcohol
use, and possibly other drug use, suggests that the caffeine
dependence diagnosis may be a useful clinical and sci-
entific marker for vulnerability to dependence on other
drugs of abuse. Because there is little social stigma at-
tached to caffeine use, self-reports may be more accurate
for caffeine dependence than for problematic use of alco-
hol or drugs. Scientifically, it would be valuable if future
studies of vulnerability to the more classic forms of drug
abuse included measures of caffeine dependence.
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