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(1) 203–208, 1997.—The effects of short-term deprivation of caffeinated beverages on
mood, withdrawal symptoms, and psychomotor performance were studied in habitual coffee drinkers. Twenty-four male and
female coffee drinkers were tested at midday (1130–1330 h) under two conditions. On one day they consumed caffeinated
beverages ad lib prior to testing, and on the other they remained caffeine abstinent. The order of treatments was counterbal-
anced. Mood and withdrawal symptom reports were collected by questionnaires. Psychomotor performance was tested with a
computerized test battery. Caffeinated-beverage deprivation was associated with decreased vigor and increased fatigue and
with symptoms including headache. No changes in psychomotor performance were observed. Even short periods of caffein-
ated-beverage deprivation, equivalent in length to missing regular morning coffee, can produce noticeable unpleasant caf-
feine-withdrawal symptoms by the middle of the day. These symptoms may be a common side effect of habitual caffeinated
beverage consumption. © 1997 Elsevier Science Inc.
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CAFFEINE is one of the most commonly used drugs, but it is
not without side effects. Perhaps the most frequent is the pat-
tern of physiological withdrawal symptoms that occur when
habitual consumers abruptly stop. The characteristics and
time course of the withdrawal syndrome appear to be consis-
tent [reviewed in (9)] and are characterized by headache and
arousal deficits that develop in a day or two and last up to a
week with continued abstinence. The syndrome occurs even
in people who consume as little as 100 mg of caffeine daily,
equivalent to a single cup of coffee (8). One recent study of
caffeine withdrawal in low to moderate consumers (20) found
that caffeine deprivation for 2 days produced increases in
symptoms of depression and anxiety, decreases in vigor and
friendliness, and increases in fatigue and confusion. Depriva-
tion also elicited a variety of specific symptoms related to irri-
tability, sleepiness and fatigue, difficulty with thinking and
working, headache, and feeling generally unwell. These ef-
fects can be clinically important because the symptoms associ-
ated with caffeine withdrawal overlap with medical com-
plaints commonly reported to physicians.

Most experimental investigations of caffeine withdrawal
symptomatology have involved several days of caffeine depri-
vation [e.g., (2,10,20)]. Although long periods of caffeine dep-
rivation provide the opportunity to observe the full range and
intensity of symptoms as they develop and resolve over time,
such extended deprivation is relatively uncommon under nor-
mal circumstances, except for the rare individuals who at-
tempt to quit caffeine consumption “cold turkey.” Shorter pe-
riods of deprivation, for example, when a regular coffee drinker
misses his or her normal morning coffee, would be much more
common in everyday life. Studies suggest that these short dep-
rivation periods too can lead to clinically significant with-
drawal symptoms, such as headache and fatigue (2,7,16,21).

In an earlier study of caffeine’s effects on neuroendocrine
stress reactivity in the work environment (13), I assessed
mood and withdrawal symptoms in people who were deprived
of caffeine overnight and then received either 300 mg of caf-
feine or placebo at the start of the workday. Participants per-
formed their normal work activities for 4 h and then rated
their experience of the morning. When given placebo, partici-
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pants reported higher levels of sleepiness, lethargy, and head-
ache and a reduced desire to socialize. They also reported ca-
sually that it was much harder to work and to pay attention to
what they were doing. Simply being deprived of normal morn-
ing coffee appeared to have clinically significant effects on
these regular coffee drinkers, even after a few hours of depri-
vation.

The current study was designed to pursue this observation
and to investigate the effects of such short-term caffeine dep-
rivation on withdrawal symptoms and psychomotor perfor-
mance. I sought to explore how regular coffee drinkers would
feel during a normal workday morning if deprived of their
regular morning coffee and whether such deprivation pro-
duced cognitive performance deficits that could affect their
work. Regular coffee drinkers were tested at midday after
mornings when they either consumed coffee and other caf-
feinated drinks ad lib or abstained completely from caffeine.
Self-report questionnaires assessed mood and caffeine with-
drawal symptoms, and a battery of computerized psychomo-
tor tasks assessed psychomotor performance. Based on earlier
observations, it was expected that even this brief period of
deprivation would be associated with detectable withdrawal
symptoms and performance decrements.

 

METHODS

 

Participants

 

Ten male and 14 female volunteers participated in the
study, which was approved by the Duke University Medical
Center Institutional Review Board for protection of human
subjects. All were healthy nonsmokers recruited from the
Duke University community who reported during telephone
screening that they drank two to five cups of coffee daily, or
consumed the equivalent amount of caffeine in a combination
of coffee, tea, and soft drinks. Mean age was 32 years (SD 

 

5

 

 8,
range 

 

5

 

 22– 49 years). Each person’s daily caffeine intake was
estimated from self-reported beverage consumption by con-
version with standard values for the caffeine content of bever-
ages (11). Mean estimated daily caffeine intake from all bev-
erage sources was estimated to be 547 mg (SD 

 

5

 

 275, range 

 

5

 

127–1,245 mg). At the completion of the study, each partici-
pant was paid for taking part.

 

Materials

Mood and symptoms.  

 

Subjective mood was assessed using
the Profile of Mood States (POMS; EdITS, San Diego, CA,
USA), which contains 65 adjective rating items (4-point scale)
that describe feelings (e.g., friendly, tense, grouchy, etc.).
Standard scales measured six general moods: Tension–Anxi-
ety, Depression–Dejection, Anger–Hostility, Vigor–Activity,
Fatigue–Inertia, and Confusion–Bewilderment. This ques-
tionnaire has adequate internal consistency and reliability and
has been sensitive to the mood effects of a variety of drugs
(15). Moreover, the POMS detected mood changes during
2 days of caffeine deprivation in a study by Silverman and col-
leagues (20). Caffeine withdrawal symptoms were assessed
with an inventory similar to that used earlier by Griffiths and
colleagues (8,20). The inventory contains 32 items in which
specific physical, mental, and affective symptoms of caffeine
withdrawal are rated on a 0 to 3 scale.

 

Psychomotor performance.  

 

Psychomotor performance was
assessed using a computerized battery of five brief tests se-
lected from the Delta Human Performance Measurement
System (Essex Corp., Columbia, MD, USA) presented on a

personal computer (386SX). Stimuli for each task were pre-
sented on a color monitor and responses were made using the
computer keyboard. Specific tests were selected to assess a
variety of psychomotor performance functions, including mo-
tor response speed, response selection speed, short-term
memory, symbol manipulation, and complex reasoning. All
tests had a fixed duration and, with the exception of reaction
time, performance was scored as the number of correct re-
sponses. Tasks were presented in the following fixed order,
with instructions to perform each task as quickly and accu-
rately as possible. 

 

Tapping

 

 (20 s): Participants pressed the
S and D keys alternately with the index and middle fingers of
the dominant hand as quickly as possible. This was a test of
simple motor speed. 

 

Continuous recall, numbers

 

 (120 s): Pairs
of single-digit numbers were presented on the color monitor,
one number above the other and separated by a line. The sub-
ject determined whether the top number of each pair was the
same as the bottom number of the previous pair and re-
sponded by pressing the S (same) or D (different) key on the
keyboard. The keypress triggered the immediate presentation
of the next pair of numbers, and the determination and re-
sponse were repeated until the task ended. This task assessed
the ability to encode and store information in working mem-
ory. 

 

Choice reaction time

 

 (120 s): The monitor displayed three
outlined boxes with corresponding numbers underneath. On
each trial one box was filled, and the participant pressed the
corresponding number on the numeric keypad. The intertrial
interval was random, between 1 and 5 s. Feedback was pro-
vided for incorrect responses, and the score was the average
response time for all trials. This choice reaction time task as-
sessed response selection and motor speeds. 

 

Code substitution

 

(120 s): This test was based on that developed by Wechsler
(23). Nine characters were displayed in a row across the top of
the monitor, with the numbers 1 through 9 beneath them in
parentheses. Beneath this display were two rows of 10 charac-
ters with empty parentheses beneath them. The subject re-
sponded by pressing the digit associated with each character
in order from left to right. As each row was completed, a new
row appeared until the task ended. This task assessed associa-
tive memory, symbol manipulation, and response speeds.

 

Grammatical reasoning

 

 (120 s): This test was a modification of
that described by Baddeley (1). The monitor displayed a se-
ries of stimulus items, which were sentences of different struc-
tures that described the positional relationship between two
accompanying letters (i.e., AB). The task combined active vs.
passive wording, positive vs. negative wording, and the key
words “follows” vs. “precedes” to form a variety of sentences
(e.g., “A is not preceded by B”). Subjects determined whether
each sentence correctly described the sequence of the two let-
ters and responded by pressing the T (true) or F (false) key.
Each response triggered immediate presentation of the next
item. This task assessed complex logical reasoning.

 

Design and Procedures

Design.  

 

The study used a within-subject (crossover) design
to compare two experimental conditions, ad lib caffeinated-
beverage consumption and deprivation. Conditions were pre-
sented on two different days, with order counterbalanced
across participants. Mood, symptoms, and performance were
evaluated in both conditions as repeated measures.

 

Orientation session.  

 

Prior to testing, participants completed
an orientation and training session. The experiment was ex-
plained in detail, and participants gave informed consent.
They then completed background questionnaires and a brief
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inventory of normal daily caffeinated-beverage consumption.
The technician gave instructions for performance of the bat-
tery of psychomotor tests. He went through the battery once
with the participant, explaining each test and answering ques-
tions. Then the participant practiced the tests, completing the
entire battery five times. If the participant needed more prac-
tice to reach stable performance, an additional training ses-
sion was scheduled. After training, the two test sessions were
scheduled and the participant was instructed regarding the ex-
perimental conditions planned for each day.

 

Experimental days.  

 

Test sessions were scheduled between
1130 and 1330 h. Both sessions for a participant were sched-
uled at the same time of day within a period of less than
2 weeks. In the ad lib consumption condition, participants
were instructed to consume coffee, tea, etc. as they normally
would during the morning prior to testing at midday. Each re-
ceived a preprinted diary card to record each beverage serv-
ing, including type of drink and approximate serving size. In
the deprivation condition, participants were instructed to ab-
stain from any caffeinated beverages prior to testing at mid-
day. This deprivation state was intended to model the effects
of missing normal morning caffeine, thus the total length of
deprivation varied depending on when the person last con-
sumed caffeine on the day prior to testing. Including the over-
night period, deprivation could range from 12 to 28 h.

When participants arrived at midday for testing, they
turned in their diary cards for the morning and provided oral
confirmation of their compliance with the instructions for the
day. They sat quietly for approximately 10 min while complet-
ing the POMS and caffeine withdrawal symptoms question-
naires. Participants were instructed to base their answers on
how they had felt that morning up to arrival at the laboratory.
Three measurements of seated blood pressure and heart rate
were collected at 1–2-min intervals using an automated moni-
tor (Dinamap Vital Signs Monitor; Critikon, Tampa, FL,
USA). Then participants moved to an adjacent room to per-
form the battery of psychomotor tests. The entire session
lasted approximately 30 min and ended with instructions for
the second day of testing if necessary.

 

RESULTS

 

Diary records revealed that 8 of the 24 participants con-
sumed no caffeinated beverages prior to testing on the ad lib
consumption day. Although they had followed instructions to
consume as much as they wanted, they were dropped from
analysis because their data were irrelevant to the comparison
of ad lib consumption vs. deprivation conditions. The remain-
ing 16 included 5 males and 11 females. In these participants,
average age was 34 years (SD 

 

5

 

 9, range 

 

5

 

 22–49 years), and
self-reported daily caffeine consumption averaged 612 mg
(SD 

 

5

 

 291 mg, range 

 

5

 

 152–1,245 mg). Estimated caffeine in-
take during the morning prior to testing on the ad lib day av-
eraged 336 mg (SD 

 

5

 

 214, range 

 

5

 

 125–782 mg), equivalent
to two or three 8-ounce cups of brewed coffee.

The ad lib and deprivation conditions were compared by
paired 

 

t

 

-test, using a two-tailed criterion of 

 

a

 

 

 

<

 

 0.05 for de-
claring statistical significance. Statistically significant differ-
ences are summarized in Table 1,

 

 

 

which includes calculated
values for effect size [d 

 

5

 

 mean

 

diff

 

/SD

 

diff

 

; (4)] to facilitate com-
parisons among different variables.

During caffeinated-beverage deprivation, mean arterial
blood pressure was lower (mean 

 

5

 

 

 

2

 

5.5 mmHg, SE 

 

5

 

 1.9),
with trends for lower systolic and diastolic blood pressures as
well (mean 

 

5

 

 

 

2

 

4.0/

 

2

 

3.0 mmHg). Heart rate differences were

not observed. Differences in mood were detected by scores on
the POMS scales for Vigor–Activity, which were lower by a
mean 

 

2

 

8.1 points (SE 

 

5

 

 2.0), and Fatigue–Inertia, which
were higher by a mean 6.3 points (SE 

 

5

 

 2.2). These differ-
ences represent about one-third of the total range of these
POMS scales.

Caffeinated-beverage deprivation was also associated with
the presence of a number of caffeine withdrawal symptoms
(Table 1). Effects were generally apparent more for cognitive
than for emotional or physical symptoms on this list. The larg-
est deficits appeared for energy/active, desire to socialize/talk-
ativeness, and ability to concentrate, and the greatest in-
creases were observed in drowsy/sleepy, lethargy/fatigued/
tired/sluggish, and yawning. Among the physical symptoms,
deprivation was associated with increases in headache and flu-
like feelings.

Caffeinated-beverage deprivation did not affect psycho-
motor task performance. Performance on the serial memory
task was slightly worse in the deprivation condition, with a
6% decrease in the number of correct responses (mean 

 

5
2

 

5.2, SE 

 

5

 

 2.4, 

 

p

 

 

 

,

 

 0.05). However, this effect was con-
founded by an interaction with treatment order, and the defi-
cit was observed only in subjects who were deprived in their
first test session. Because the interaction suggests that prac-
tice effects may have contributed to the difference between
conditions, this effect must be viewed cautiously.

Potential differences between heavy and light consumers
in the size of caffeine-withdrawal effects were explored by
Pearson product-moment correlations. Difference scores con-
trasting the ad lib and deprived conditions were calculated to
represent withdrawal effects for each of the mood, symptom,
and performance variables and correlated with reported daily
caffeine intake. Significant (

 

p

 

 

 

,

 

 0.05) correlations were found
for three relevant symptoms: urge to do task/work-related ac-
tivities (

 

r

 

 

 

5

 

 0.76), ability to concentrate (

 

r

 

 

 

5

 

 0.63), and muzzy/
foggy/not clear-headed (

 

r

 

 

 

5

 

 

 

2

 

0.54). For these three similar
cognitive symptoms, heavier habitual daily consumption was
associated with stronger short-term withdrawal effects.

 

DISCUSSION

 

Periods of experimental caffeinated-beverage deprivation
equivalent to people skipping their normal morning coffee
produced detectable symptoms of caffeine withdrawal at mid-
day. These effects were observed both in the POMS measures
of self-rated mood and in the appearance of specific symp-
toms that have been associated with caffeine withdrawal. The
pattern of results is similar to that observed for longer periods
of deprivation (9) and in my earlier ambulatory study (13).

The POMS factor for Vigor–Activity represents a mood of
vigorousness, ebullience, and high energy associated with
feeling cheerful, alert, active, and full of pep (15). The POMS
factor for Fatigue–Inertia represents a mood of weariness, in-
ertia, and low energy. The combination of reduced vigor and
increased fatigue reported on the POMS was consistent with
the pattern of reported withdrawal symptoms, which empha-
sized decreased levels of arousal associated with difficulty in
concentrating. However, the shorter period of deprivation in
our study was not associated with increases in anxiety or de-
pression, as noted in longer periods of caffeine deprivation (20).

It is noteworthy that even this short period of deprivation
produced significant ratings of headache and flu-like symp-
toms. On average, these differences may appear small in mag-
nitude, but examination of the number of participants who ex-
perienced these particular symptoms suggests a different



 

206 LANE

TABLE 1

 

CARDIOVASCULAR, MOOD, SYMPTOM, AND PERFORMANCE EFFECTS OF
SHORT-TERM CAFFEINE DEPRIVATION

Measurement Ad Lib Consumption Deprivation Effect Size

 

Cardiovascular
SBP (mmHg) 118.9 114.9

 

2

 

0.44
DBP (mmHg) 71.2 67.3

 

2

 

0.52
MAP (mmHg) 85.7 80.2*

 

2

 

0.71
HR (bpm) 71.0 68.3

 

2

 

0.28
Profile of Mood States

Tension–Anxiety 7.5 7.6 0.01
Depression–Dejection 3.6 5.5 0.26
Anger–Hostility 3.6 6.0 0.32
Vigor–Activity 20.1 12.0*

 

2

 

1.00
Fatigue–Inertia 4.1 10.4* 0.71
Confusion–Bewilderment 4.6 10.4 0.25

Caffeine withdrawal symptoms
Irritable/gross/grumpy 0.3 0.7 0.41
Alert/attentive/observant 2.3 1.9

 

2

 

0.28
Lightheaded/dizzy 0.1 0.4* 0.58
Upset stomach 0.3 0.4 0.18
Well-being 2.2 1.6*

 

2

 

0.57
Blurred vision 0.1 0.1 0.15
Desire to socialize/talkativeness 1.9 1.1*

 

2

 

1.08
Anxious/nervous 0.4 0.4 0.00
Urge to do task/work-related activities 2.1 1.4

 

2

 

0.53
Drowsy/sleepy 0.5 1.7* 1.01
Ability to concentrate 2.3 1.7*

 

2

 

0.83
Difficulties sleeping 0.4 0.7 0.33
Muscle pain or stiffness 0.3 0.4 0.00
Yawning 0.4 1.4* 0.93
Energy/active 2.3 1.3*

 

2

 

1.17
Runny nose 0.1 0.3 0.36
Jittery/shaky 0.30 0.2

 

2

 

0.15
Depressed 0.3 0.5 0.26
Lethargy/fatigued/tired/sluggish 0.5 1.6* 0.93
Muzzy/foggy/not clear headed 0.3 0.8* 0.58
Content/satisfied 2.2 1.7*

 

2

 

0.68
Headache 0.1 0.7* 0.73
Flu-like feelings 0.0 0.3* 0.65
Sweating 0.3 0.4 0.16
Self-confidence 2.4 2.2

 

2

 

0.37
Limb tremor 0.3 0.1

 

2

 

0.25
Heavy feelings in arms and legs 0.2 0.8* 0.58
Muscle cramps 0.1 0.1

 

2

 

0.25
Need to pass water frequently 0.7 0.6

 

2

 

0.13
Loss of sex drive 0.1 0.3 0.34
Hot or cold spells 0.2 0.3 0.20
Heart pounding 0.3 0.3 0.00

Psychomotor tasks
Tapping 158.8 157.2

 

2

 

0.13
Serial memory 83.3 78.1

 

2

 

0.54
Choice reaction time 449 461 0.08
Digit symbol 62.3 58.4

 

2

 

0.39
Logical reasoning 31.7 31.2

 

2

 

0.10

Ratings or values under ad lib consumption and deprivation conditions are listed. Effect size (

 

d

 

) is defined
as mean

 

diff

 

/SD

 

diff

 

 for within-subject differences between ad lib and deprivation conditions. This calculation per-
mits comparison of the relative sizes of treatment effects in different variables, as suggested by Cohen (4). SBP,
systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial blood pressure; HR, heart rate.

*Two-tailed 

 

p

 

 

 

,

 

 0.05 for paired 

 

t

 

-test comparing ad lib consumption and deprivation conditions.
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interpretation. Only one person reported headache on the ad
lib consumption day, and the headache was given a rating of
1 on the 0 to 3 scale. In contrast, 10 people reported headache
during the morning of deprivation, including 4 who gave their
headache the maximum rating available. No one reported any
flu-like symptoms during ad lib consumption, but five people
did during deprivation, rating the magnitude as a 1. Thus,
even short periods of caffeinated-beverage deprivation may
produce clinically significant physical symptoms in regular
coffee drinkers. In many respects, these observations are simi-
lar to reports of headache symptoms during short-term caf-
feine abstinence associated with religious fasting (17) and sur-
gical procedures (3,6,18,22).

The observed differences in casual blood pressure (lower
when caffeine-deprived) are consistent with laboratory find-
ings that caffeine administration is associated with increases
in blood pressure (11). Our own laboratory studies have
found that a single 250 mg dose of caffeine raises resting sys-
tolic and diastolic blood pressure by 7–10 mmHg 60 min after
administration [e.g., (14)]. The effects seen here are consistent
with these earlier observations, given the variability in caf-
feine dose and timing in the present ad lib study. They con-
firm that ad lib caffeine consumption is associated with ele-
vated blood pressure compared with caffeine abstinence, even
in habitual coffee drinkers who should have developed toler-
ance to the drug’s effects. This finding has implications for ep-
idemiological studies of caffeine and cardiovascular disease
risk, which have often collected blood pressure data under
fasting (thus, caffeine-deprived) conditions. Casual blood
pressure in heavy coffee drinkers is probably underestimated
under such conditions, which could lead to false negative re-
sults regarding the association of coffee drinking and elevated
blood pressure and misleading conclusions about the coro-
nary disease risks associated with coffee or caffeine. Coffee’s
potential as a hypertension and coronary disease risk factor
may need to be reevaluated.

Although anecdotal reports from participants and subjec-
tive measures of mood and symptoms suggested the presence
of diminished cognitive capacity and functional impairment
during caffeinated beverage deprivation, no deficits in psy-
chomotor task performance were found. Similar negative re-
sults are common in the decades of research into caffeine’s ef-
fects on performance, where comparisons of caffeinated and
caffeine-deprived conditions yield performance differences
that are typically small and capricious [reviewed in (5,11,12,
19)]. The battery of tasks covered a variety of psychomotor
functions from simple to complex. Only the serial memory
task yielded possible evidence of impairment, and this was
compromised by an order interaction. Given the changes in
mood and symptoms, performance deficits caused by func-
tional impairment or decreased motivation would be ex-
pected. It is possible that the specific tasks of the present
study do not tap the dimensions of cognitive performance af-
fected by caffeine deprivation. Furthermore, these tasks were
all of relatively short duration, and participants may have
been able to push themselves to overcome any withdrawal-
related deficits. Recently Streufert and colleagues reported
that caffeine deprivation produced significant deficits in man-
agerial performance measures collected during long, complex
work simulations (21). Perhaps longer periods of more natu-
ralistic cognitive and work-related tasks will provide a clearer
demonstration of performance deficits in future studies.

The attempt to investigate whether heavier consumers ex-
perienced stronger withdrawal symptoms yielded some sup-
porting evidence of correlation. This effort was hindered by

the relatively small sample size, but relationships were ob-
served for at least some of the symptoms. Other studies have
demonstrated that deprivation can produce symptoms of
withdrawal even in people who consume light to moderate
amounts of caffeine, even as low as 100 mg (one cup of coffee)
per day (8,20). Although this may be true, our preliminary ev-
idence suggests that the experience of withdrawal symptoms
may be more intense in people who habitually consume larger
amounts of caffeine.

Compliance with instructions for caffeine abstinence was
not confirmed objectively by measures of caffeine level in
plasma or saliva. However, the possibility that some partici-
pants failed to maintain abstinence in the deprivation condi-
tion is not a serious limitation. Participants were asked di-
rectly about their compliance with instructions for abstinence
or diary record-keeping, and we have no reason to suspect
their reports. Moreover, scattered noncompliance with the
abstinence condition would not likely yield the significant dif-
ferences between ad lib and deprived conditions observed
here. Rather, it would tend to increase the variability of scores
in the deprived condition, making it even more difficult to de-
tect differences between the two.

The present study was intended to simulate natural condi-
tions of caffeinated beverage consumption and deprivation in
the real world. This decision had several implications for the
outcome. Because participants were asked to consume ad lib,
caffeinated beverages, and presumably caffeine dose, varied
both in amount and timing. Variations in caffeine dose proba-
bly contributed to variability among participants in scores for
mood, symptoms, and performance on the ad lib day, which
may have prevented detection of differences in some vari-
ables. In contrast, expectations about the effects of caffeine
deprivation may have contributed to the observed differences
in mood and symptoms, which were based on retrospective
self-reports. Participants were not blind to treatment condi-
tion, because they maintained their own ad lib or abstinent
status, and beliefs about caffeine withdrawal symptoms could
have colored their reports. Moreover, the disruption of other
normal routines that was caused by the experimental de-
mands for caffeinated beverage deprivation may have had a
negative effect on mood during the morning. A naturalistic
study such as this cannot control these extraneous factors. As
a result, observed differences reflect more than the presence
or absence of caffeine. However, they do represent the
broader experience of caffeinated-beverage deprivation,
which naturally includes the expectations and the changes in
routine, and which was the subject of the investigation.

In many respects, the present study confirms what most
regular coffee drinkers would probably admit: they suffer
when they don’t get their regular morning coffee. However,
investigation of the clinically significant effects of even brief
periods of deprivation is worthwhile because these symptoms
(e.g., headache, fatigue, etc.) are such common complaints
presented to physicians and may be otherwise difficult to ex-
plain. Moreover, given the widespread use and increasing
popularity of coffee, it is worth noting that habitual caffeine
consumption is not without a potential cost to well-being. At
the very least, habitual coffee drinkers run the risk of misery
when they cannot get their regular cup.
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