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ABSTRACT. This study examined the results of repeated exercises of self-control in rela-
tion to self-regulatory strength over time. A sample of 69 U.S. college students spent 2
weeks doing | of 3 self-control exercises: monitoring and improving posture, regulating
mood, or monitoring and recording eating. Compared with a no-exercise control group,
the participants who performed the self-control exercises showed significant improvement
in self-regulatory capacity as measured by quitting faster on a hand-grip exercise task fol-
lowing a thought-suppression exercise.

SELF-REGULATION INVOLVES altering one’s own responses (e.g., cognitive
processes, feelings, and behaviors). Insofar as self-regulation liberates human
behavior from being driven solely by external stimuli and automatic, reflexive, or
instinctual responses, it contributes greatly to the diversity and flexibility of human
behavior. Thus, the capacity for self-regulation must be counted as one of the most
precious endowments of the human self (Baumeister, 1998; Higgins, 1996).
There is evidence confirming the high value placed by psychological theo-
rists on self-regulation (or self-control). In a recent review of the literature,
Baumeister, Heatherton, and Tice (1994) concluded that self-regulation failure is
a central part of the majority of personal and social problems in modern Western
societies. In longitudinal studies, researchers found that 4-year-olds who showed
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a high capacity to delay gratification were more successful, both socially and aca-
demically, in high school and college, suggesting that self-regulation is a central
and durable feature of personality (Mischel, Shoda, & Peake, 1988; Shoda, Mis-
chel, & Peake, 1990). Wegner and Pennebaker (1993) confirmed the importance
of self-regulation for aiding a broad variety of beneficial and adaptive patterns.

The nature of the capacity for self-regulation has resisted clucidation. The
contribution of cognitive and attentional factors is well documented (Carver &
Scheier, 1981, 1982; Higgins, 1996). Mischel (1996) has proposed that the con-
cept of willpower should be revived because self-regulation requires something
akin to energy or strength. Thus, we were concerned with testing whether the
capacity for self-regulation can be improved by exercise across time.

Results of our previous studies (Baumeister, Bratslavsky, Muraven, & Tice,
1998; Muraven, Tice, & Baumeister, 1998) and those of Mischel (1996) sug-
gested that some concept of strength or energy is necessary in any final model of
self-regulation. A review of the literature on self-regulation failures revealed that
many such failures occurred because people have limited resources for self-
regulation and these become depleted in a manner akin to a muscle’s becoming
fatigued (Baumeister & Heatherton, 1996; Baumeister, Heatherton, & Tice,
1994). An examination of evidence pertaining specifically to patterns of fatigue
and depletion in self-regulation found that people showed a variety of decre-
ments consistent with a self-regulatory strength model (Muraven & Baumeister,
in press). These patterns include the facts that (a) coping with stress has after-
effects that encompass a variety of self-regulatory breakdowns (e.g., in eating
patterns, substance abuse, or emotional control); (b) coping with emotional dis-
tress shows similar patterns; and (c) continued exertions of self-control, as in
many successive trials on a vigilance task, show consistent patterns of gradual
deterioration. Moreover, these effects appear to be limited to self-regulatory exer-
tions, as opposed to pertaining to all sorts of performances.

We conducted a series of studies involving consecutive but seemingly unre-
lated acts of self-regulation to provide direct evidence that self-regulation oper-
ates like a strength. If self-regulation operated like a schema or knowledge struc-
ture, performing one act of self-regulation would improve subsequent
performance on self-regulation by priming the schema. If self-regulation were a
skill, there would be no change, insofar as skill remains constant on consecutive
trials. Contrary to the skill and schema models but consistent with a strength
model, self-regulation on a second task was consistently impaired by prior exer-
tions of self-regulation (Muraven et al., 1998). Thus, trying to control emotions
led to decrements in physical stamina and endurance on a subsequent test, and
trying to suppress forbidden thoughts led people to give up more quickly on a
subsequent anagram task. Thought suppression also resulted in people’s being
subsequently less able to inhibit their emotional responses to a video clip. In
other research, resisting temptation resulted in people’s being quicker to give up
on an unsolvable geometric puzzle, and trying to stifle one’s emotional respons-
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es to funny or sad videos resulted in poorer performance on solvable anagrams
(Baumeister et al., 1998). These studies also ruled out various alternative expla-
nations based on mood, expectations, equity, and simple energy. Moreover, in
each of these studies, the manipulations and measures were chosen so as to be as
seemingly unrelated as possible. The findings suggest that widely different acts
of self-control (and perhaps widely different acts of volition in general) draw on
one Common resource.

These studies support one important aspect of the strength model: fatigue. If
the capacity for self-regulation resembles a muscle or strength, then it should
grow tired after exertion and perform more poorly immediately afterward.

There is a second prediction made by the strength model. If self-regulation
is like a muscle, it should become stronger with exercise. Several traditions of
advice from philosophy and folklore support the view that self-control becomes
stronger with exercise. Some evidence suggests that alcoholic individuals who
are trying to quit drinking may be poorer at regulating their moods, thoughts, and
attention in comparison with those not currently trying to break such an addic-
tion, because the repeated efforts of self-control required to resist temptations
may consume and deplete the person’s self-regulatory capacity (Ludwig & Stark,
1974). However, in the long term, a person who manages to quit drinking alco-
hol may enjoy an increase in self-regulatory strength from the exercise and hence
may be more successful at subsequent undertakings that require self-control,
such as quitting smoking (Zimmerman, Warheit, Ulbrich, & Auth, 1990).

Despite such suggestive findings, it is difficult to assemble anything resem-
bling rigorous empirical evidence that self-control can be improved with exer-
cise. Within the confines of the typical laboratory experiment, there is clearly too
little opportunity for self-regulation to gain in strength. Indeed, as already noted,
we have consistently found that laboratory controlled exertions of self-regulation
lead to subsequent decrements, not increments (e.g., Baumeister et al., 1998;
Muraven et al., 1998). If exercise can benefit self-control, that benefit should
occur after the person has had a chance to recover from the depleting effects of
the exertion.

Thus, we used a longitudinal analysis. In two laboratory sessions, separated
in time, we conducted the procedures that other research has shown to result in
decrements in self-regulatory performance. In between the two sessions, partici-
pants practiced exercises designed to increase their self-regulatory strength.

There are at least two basic ways in which our hypothesis about building
strength could be confirmed. These correspond to two different ways that mus-
cular strength can be increased: power (an increase in the simple, baseline capac-
ity) and stamina (a reduction in vulnerability to fatigue). We had no a priori basis
for predicting which of these we would find, so we tested for both. In the second
session, we collected both a baseline measure of self-regulatory capacity and a
follow-up measure of self-regulatory performance after a thought-suppression
exercise that would deplete the self-regulatory capacity. If exercise increases

Copyright © 1999. All rights reserved.



Muraven, Baumeister, & Tice 449

strength in the sense of power, then there would be an improvement in the base-
line measure from the first session to the second. If exercise increases strength in
the sense of reducing vulnerability to fatigue, then the decline from the (baseline)
premeasure to the follow-up measure would be reduced at the second session in
comparison with the first.

Method
Participants

A total of 69 undergraduate students (42 men and 27 women) participated in
our study in return for extra credit in a psychology course. They were mainly
White, middle-class American citizens with above-average intellectual aptitudes
(as indicated by their attendance at a moderately selective university). They were
assigned to one of five groups, and each group was randomly assigned to one
condition. Initial instructions, including demonstration and practice, were given
to all of the participants at once.

Participants were not told the purpose of the study. They were told only that
the project involved an exercise in collecting data about themselves and that they
would be doing tasks in a group as well as performing some tasks by themselves
outside of class. The importance of the project was stressed. There was no men-
tion of self-control. The laboratory tasks were presented as if they were unrelat-
ed to the tasks assigned to be done at home.

Procedure

Session I. The first meeting featured the initial baseline measure of self-
regulation. The measure involved squeezing a hand grip, a procedure that we
had developed and validated in previous work (Muraven et al., 1998). The appa-
ratus is a commercially available device used for building physical strength in
one’s hands. It consists of two handles separated by a spring. The user squeezes
the handles together, compressing the spring and creating resistance. Main-
taining the grip is tiring for the hand muscles, and eventually it becomes neces-
sary to relax them. Insofar as overriding the urge to relax requires self-regula-
tion, the duration of each participant’s grip constitutes a measure of self-regula-
tory performance. This test is also sensitive to individual differences in physical
hand strength; we included before-and-after measures to control for this. To
allow a precise determination of when the hand grip was released (because some
people may relax their grip only gradually), the experimenter inserted a wad of
paper between the two handles when the participant began the exercise, and the
paper remained in place only as long as the handles remained fully pressed
together. As soon as the paper fell, the experimenter stopped the stopwatch and
recorded the time.
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To adapt this procedure to the group setting, we had participants pair off and
exchange roles as experimenter and participant. Participants timed one another’s
performance on the hand-grip task.

After the first hand-grip measure, the participants performed a thought-
suppression task. They were instructed not to think about a white bear (Weg-
ner, Schneider, Carter, & White, 1987). This was presented as a test of their
abilities to ignore thoughts and sensations. The task lasted 5 min. During this
time, participants listed their thoughts on paper to ensure their concentration
on the assigned task. At the end of 5 min, the experimenter again assessed the
participants’ self-regulatory capacities by using the hand-grip endurance pro-
cedure. Afterward, the participants completed a brief manipulation and proce-
dure check.

Self-control exercise. The experimenter briefed participants on the exercise they
were assigned to perform for the next 2 weeks. He emphasized the importance of
following the directions and exerting as much effort as possible. When possible,
the experimenter who administered these instructions and passed out the materi-
als was different from the one who administered the hand-grip measure. More
generally, we were careful to minimize any perception by participants that the
hand-grip task and the self-control exercises were related.

Participants in the posture condition were told that they should try to main-
tain good posture at all times. They were told to sit up straight, to walk erectly,
and so forth. They were told to try to improve their posture as often as they could
remember to do so. They were also instructed to keep a diary of their progress.

Participants in the mood-regulation condition were instructed to try to im-
prove their moods and emotional states as consistently as possible. They were
told that they should regularly strive to change their bad moods into good moods
whenever they could. They were instructed to keep a diary of their progress.

Two groups (Food Diary 1 and Food Diary 2) were instructed to maintain
diaries of what they ate for 2 weeks. These diaries were considerably more exten-
sive than the diaries required of the posture and mood-regulation participants.
The reason for this was that the posture and mood-regulation conditions featured
direct exercises in self-regulation, and the diary was simply a record and stimu-
lus. For the food-diary groups, the keeping of the diary was the exercise in self-
regulation. (There were no instructions to alter one’s eating habits.)

We also included a no-effort control group. This group was not given any
instructions or exercises to perform during the intervening 2 weeks.

Session 2. At the end of the 2 weeks, participants returned to the laboratory for
the final session. The hand-grip and thought-suppression procedures were per-
formed again (exactly as at Session 1). Afterward, participants filled out a manip-
ulation and procedure check, and the experimenter measured compliance with
the instructions during the past 2 weeks.

Copyright © 1999. All rights reserved.



Muraven, Baumeister, & Tice 451

Results

Manipulation Check

An inspection of the diaries indicated that all of the participants who turned
in materials performed the correct exercises. The diaries revealed that some of
the participants did more than others. Thirteen participants did not turn in their
materials for either week of the procedure, although it seemed likely that they
had performed some of the assigned exercises. We decided to retain their data in
the main analyses as a conservative procedure, although we conducted separate
analyses for them.

Self-Regulation

The main dependent measure was performance on the hand-grip exercise
task. Four scores on this measure were available for each participant, corre-
sponding to the four performances (i.e., before and after the thought-suppression
exercise and at Sessions 1 and 2). These times were entered into a 5 (practice
group) x 2 (before thought suppression vs. after thought suppression) x 2 (Ses-
sion 1 vs. Session 2) analysis of variance, with the latter two variables within
subjects. The three-way interaction between practice group, before—after, and
session was significant, F(4, 64) = 2.69, p < .05, d = .72. No main effects or two-
way interactions were significant. The main effect for before—after was also sig-
nificant, F(1, 64) = 8.46, p < .01, indicating a general tendency toward fatigue
and depletion. No other effects were significant.

There were two ways that we could have operationalized and measured
improved strength. One was an improvement in simple regulatory capacity. This
form of improvement would be indicated if the baseline measure improved from
Session 1 to Session 2, regardless of the postmeasure. In other words, partici-
pants who had performed the regulatory exercises would show an improved
capacity to squeeze the hand grip on the first measure (i.e., before the thought
suppression task) in comparison with the control group. We analyzed the data for
any indication of improvement in the baseline endurance level from Session 1 to
Session 2, relative to the control group. We found no such evidence. The base-
line scores were approximately stable from the first session to the second.

The other possible form of improvement was a reduced vulnerability to
fatigue or depletion. This meant that the drop in hand-grip performance follow-
ing the thought-suppression task was reduced (i.e., among participants who had
performed the regulatory exercises for 2 weeks). The interaction we found sug-
gests that this was what in fact happened. For a more direct test, we computed a
regulatory improvement index. For each participant, we computed the change in
performance at Session 1 by subtracting the hand-grip duration before the
thought-suppression exercise from the hand-grip duration after the thought-
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suppression exercise. We did the same for Session 2. We computed the improve-
ment index by subtracting the Session 1 change score from the Session 2 score.
The resulting improvement index shows how much better or worse the partici-
pant withstood the depleting effects of thought suppression at the end of the 2-
week practice period. These scores are found in Table 1.

We entered the improvement index scores into a focused contrast to compare
the four groups who had practiced self-regulation with the control group. Partic-
ipants who practiced self-regulation for 2 weeks differed significantly from the
control group, F(1, 64) = 5.57, p < .025. Relative to the control group, members
of the other four groups showed improvement or a smaller decline in perfor-
mance following the thought-suppression exercise.

An inspection of the data revealed two noteworthy patterns: The control
group showed greater vulnerability at the second session than at the first, pre-
sumably because of stresses and other self-regulatory demands extraneous to the
study. (The psychology course had its first major test at the time of the second
sessions.) It also appears that one of the regulatory exercise conditions was less
successful; the mood-regulation group showed results similar to those of the con-
trol group (i.e., poorer performances at Session 2).

Effort

It seemed reasonable to expect that all of the participants would not comply
with or benefit from the practice exercises equally, assuming that individuals dif-
fer in self-regulatory capacity. As a rough measure of compliance, we counted
the number of packets of diary materials turned in by each participant. Compli-
ance effort was rated as high for participants who turned in complete packets for
both weeks (n = 31). Compliance effort was rated as low for participants who
turned in materials for only 1 week (n = 15). Participants who did not turn in

TABLE 1
Change in Hand-Grip Performance After Thought Suppression (in Seconds)

Group Session 1 Session 2 Improvement
Posture -74 -04 +7.0
Mood +4.2 —4.4 -8.6
Food Diary 1 =22 -3.0 -0.8
Food Diary 2 -18.1 -5.7 +12.4
Control -4.0 -22.6 -18.6

Note. Session | and 2 values are change scores in endurance measured from before to after depletion.
Positive numbers indicate longer endurance after depletion. Improvement values are Session 1 sub-
tracted from Session 2 change. Positive numbers suggest improvement or strengthened self-control
because of exercise.
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packets for either week were rated as no effort (n = 13). The control group was
omitted from this classification because they did not have any packets of materi-
als to turn in.

If our main hypothesis (that practice at self-regulation leads to improvement
in self-regulatory capacity) was correct, then participants who practiced the most
would be the ones who benefited the most. We placed participants into the three
effort categories and compared each category with the control group to examine
the possible role of effort. Consistent with our hypothesis, participants high in
compliance effort showed significant improvement relative to the control group,
F(4, 36) = 3.63, p < .05, d = .83. In contrast, participants who showed no com-
pliance effort did not differ from the control group, F(4, 18) = 1.80, ns, d = .44,
Likewise, results from the participants who showed low effort did not differ from
the control group, F(4, 20) < 1, ns, d = .24.

It is possible that participants who did not turn in any packets (and, thus, did
not comply with the practice instructions) should have been excluded from the
main analyses. It is impossible to test a hypothesis about the effects of practice
by including participants who neglected or refused to practice. These participants
were retained in the main analyses to provide the most conservative test. Never-
theless, it is noteworthy that our main finding would indeed gain some statistical
power if those noncompliant participants were excluded. The three-way inter-
action between practice group, before—after, and session (excluding those non-
compliant participants) was significant, F(4, 51) = 3.00, p < .03, d = .76.

Discussion

The main finding to emerge from this investigation was that repeated exer-
cises in self-control led to an improvement over time in the capacity for self-
control on tasks that were seemingly unrelated to the exercises. More precisely,
we found that exercise made the participants less vulnerable to ego depletion.
Our previous research has confirmed that in the short run, exertions of self-
control lead to decrements in subsequent self-control. Our current results com-
plement those findings by indicating that the long-term effects of such exercise
may be an improvement in self-control. Both of these findings confirm the view
that self-control is similar to a muscle (Baumeister et al., 1994; Mischel, 1996).
In the short run, exertion makes self-control tired and diminishes its power; in the
long run, exercise makes self-control stronger and increases its power.

More precisely, our findings indicate that a longitudinal series of exercises
in building self-control can make people less vulnerable to the general tendency
for self-control to deteriorate quickly in response to immediate demands. During
Session 1, participants showed patterns similar to those observed in previous
studies (Baumeister et al., 1998; Muraven et al., 1998): Trying to suppress for-
bidden thoughts led to a subsequent decrement in self-regulatior,, as measured by
physical endurance. Apparently, the thought-control exercise depleted some cru-

Copyright © 1999. All rights reserved.



454  The Journal of Social Psychology

cial inner resource that was then unavailable to help people make themselves
keep squeezing the hand grip. After 2 weeks of self-regulation exercises, the neg-
ative effect of that same thought-suppression exercise was significantly attenuat-
ed. Thus, the inner resource required for both thought-suppression and hand-grip
persistence was less readily depleted after the 2-week exercise.

Our findings did not indicate that the simple capacity for self-control
improved. The baseline performance on the endurance task did not increase from
the first session to the second session as a function of intervening exercises in
self-control. Following the muscle analogy, our results did not show that the mus-
cle (i.e., self-control) had any greater power after 2 weeks of exercise, although
the results did indicate that it had greater stamina and was less prone to suffer
from rapid fatigue after the exercises.

The method we used was designed to ensure that the manipulations and
measures were as different as possible. The manipulations involved 2 weeks of
either trying to sit up straight and walk with good posture, trying to improve one’s
mood, or writing down everything one has eaten. There was no obvious or appar-
ent reason why any of those tasks should alter the impact of trying not to think
about a white bear, nor is there any simple reason to expect them to change how
long a person can squeeze a hand grip. The primary common link between all of
these activities was that they all involved the common capacity for self-regulation.

Although we conceived of the four conditions as containing different opera-
tionalizations of the same variable (i.e., all four involved a self-regulation exer-
cise regimen), their effects were not necessarily uniform. It is noteworthy that the
mood-regulation condition did not result in an improvement in self-regulation:
Mood-regulation participants performed like the control group, and they per-
formed slightly worse at the second session than at the first. There are several rea-
sons to suggest that mood regulation may differ from other exercises in self-con-
trol, including its greater inherent difficulty. Unlike posture, which can be altered
simply by deciding to change and implementing the change, mood must be
addressed via indirect, elusive strategies that are often ineffective at producing the
desired changes (Baumeister et al., 1994; Thayer, 1996; Wegner & Pennebaker,
1993). It may be the case that struggling, perhaps unsuccessfully, to control one’s
mood is relatively useless as an exercise for improving one’s overall capacity for
self-regulation. It may be that people often try to regulate their moods and so the
attempts made in this study did not require an expenditure of any additional
effort. Nevertheless, we did not predict this finding and do not regard our inves-
tigation as a compelling test of differences among self-regulation spheres or reg-
imens, and so we are reluctant to place much interpretive weight on it.

A longitudinal study inevitably sacrifices some of the control and uniformi-
ty that a laboratory study offers. Hence, some caution is necessary in interpret-
ing our results. However, there are several features of our study that increase con-
fidence in our findings in comparison with the difficulties and problems that
plague many other longitudinal efforts. First, we were able to sustain a 100% rate
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of participation (i.e., everyone who completed the initial session also completed
the final session) in contrast to the high dropout rate in many other longitudinal
studies. This is attributable in part to efforts to keep the people involved as well
as to the relatively short (2-week) duration of our study. We were not able to
ensure that all the participants fully complied with the instructions throughout
the 2 weeks, although all of the participants who took part in the initial briefing
and measure attended the final measure and debriefing. This high rate of com-
pliance seems especially important in a study on self-regulation because it seems
likely that individual differences in self-control could have strong effects on
dropout rates.

Although it was the decision of the participants to comply with the manipu-
lations on their own behest and in their own time and ways, we were able to
obtain the measures under controlled laboratory conditions. The uniformity of
the measurement sessions in contrast to the presumed diversity and uncontrolled
nature of the manipulations should have made the results more uniform across
conditions; thus, the obtained differences can be viewed with some confidence.
It seems likely that if we had been able to enforce greater consistency among par-
ticipants in how they followed the instructions for the self-regulatory exercises,
the results might have been even stronger.

We did not find that performance on the first (baseline) hand-grip trial
improved from Session 1 to Session 2. This result was in contrast to the view that
self-regulatory exercise directly increases an individual’s power (as opposed to
stamina) for self-control. However, it seems likely that there were powerful ceil-
ing effects deriving from physical strength that constrained the hand-grip per-
formance. Self-regulation involves coming as close as one can to one’s own per-
sonal ceiling. Because the self-regulatory exercises did not increase hand
strength, it may be unrealistic to expect the baseline performance to improve
from Session 1 to Session 2, and it may be premature to rule out the hypothesis
that the simple capacity for self-regulation would improve with exercise.

Caution in interpreting the results is also warranted by the fact that the con-
trol group showed greater susceptibility to depletion at Session 2 than at Session 1.
One might ideally have wished for a control group to show no change. None-
theless, this is why control groups are used in research designs (rather than sim-
ply assuming that there had been no change). Session 2 took place later in the se-
mester, closer to the stress of midterm examinations, and it is quite plausible that
students at that time were suffering the effects of midsemester self-regulatory
demands. The fact that two of the four exercise groups actually improved and one
remained steady at the second session indicated that exercise helped students resist
the normal tendency to be more vulnerable to depletion at the second session.

In addition, caution is necessary in generalizing from the present procedures
to self-regulation and self-control in daily life. We measured self-control under
controlled laboratory circumstances in the presence of an experimenter. In every-
day life, people must often exert self-control by themselves and without the
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supervision of an authority figure. Although the authority of the experimenter in
our study was diminished by assigning participants to supervise one another, par-
ticipants knew they were being studied. It would be desirable to find converging
evidence to corroborate our results, preferably in situations in which no experi-
menter was present.

The suggestion that exercise can gradually improve self-control helps put
previous findings of regulatory depletion in context. One potential interpretation
of those previous results, which we would not endorse, is that people should
avoid exerting self-control because such acts deplete the limited resource. Our
findings lend themselves to a more optimistic, socially desirable message: It is
good to exert self-control on a regular basis because in the long run, these exer-
cises will strengthen self-control and make a person less susceptible to the
depleting effects of a single exertion.

REFERENCES

Baumeister, R. F. (1998). The self. In D. T. Gilbert, S. T. Fiske, & G. Lindzey (Eds.),
Handbook of social psychology (4th ed., pp. 680-740). New York: McGraw-Hill.

Baumeister, R. F.,, Bratslavsky, E., Muraven, M., & Tice, D. M. (1998). Ego depletion: Is
the active self a limited resource? Journal of Personality and Social Psychology, 74,
1252-1265.

Baumeister, R. F., & Heatherton, T. F. (1996). Self-regulation failure: An overview. Psy-
chological Inquiry, 7, 1-15.

Baumeister, R. F., Heatherton, T. F., & Tice, D. M. (1994). Losing control: How and why
people fail at self-regulation. San Diego, CA: Academic Press.

Carver, C. S., & Scheier, M. F. (1981). Attention and self-regulation: A control theory
approach to human behavior. New York: Springer-Verlag.

Carver, C. S., & Scheier, M. F. (1982). Control theory: A useful conceptual framework for
personality—social, clinical and health psychology. Psychological Bulletin, 92,
111-135.

Higgins, E. T. (1996). The “self digest”: Self-knowledge serving self-regulatory functions.
Journal of Personality and Social Psychology, 71, 1062-1083.

Ludwig, A. M., & Stark, L. H. (1974). Alcohol craving: Subjective and situational aspects.
Quarterly Journal of Studies on Alcohol, 35, 899-905.

Mischel, W. (1996). From good intentions to willpower. In P. Gollwitzer & J. Bargh
(Eds.), The psychology of action (pp. 197-218). New York: Guilford.

Mischel, W., Shoda, Y., & Peake, P. K. (1988). The nature of adolescent competencies pre-
dicted by preschool delay of gratification. Journal of Personality and Social Psycholo-
gy, 54, 687-696.

Muraven, M., & Baumeister, R. F. (in press). Self-regulation and depletion of limited
resources: Does self-control resemble a muscle? Psychological Bulletin.

Muraven, M., Tice, D. M., & Baumeister, R. F. (in press). Self-control as limited resource:
Regulatory depletion patterns. Journal of Personality and Social Psychology, 74, T74—
789.

Shoda, Y., Mischel, W., & Pcake, P. K. (1990). Predicting adolescent cognitive and selt-
regulatory competencies from preschool delay of gratification: Identifying diagnostic
conditions. Developmental Psychology, 26, 978-986.

Thayer, R. E. (1996). The origin of everyday moods: Managing energy, tension, and
stress. New York: Oxford University Press.

Copyright © 1999. All rights reserved.



Muraven, Baumeister, & Tice 457

Wegner, D. M., & Pennebaker, J. W. (1993). (Eds.). Handbook of mental control. Engle-
wood Cliffs, NJ: Prentice Hall.

Wegner, D. M., Schneider, D. J,, Carter, S. R., & White, T. L.. (1987). Paradoxical effects
of thought suppression. Journal of Personality and Social Psychology, 53, 5-13.

Zimmerman, R. S., Warheit, G. J., Ulbrigh, P. M., & Auth, I. B. (1990). The relationship
between alcohol use and attempts and success at smoking cessation. Addictive Behav-
iors, 15, 197-207.

Received August 18, 1997
Accepted November 10, 1997

Copyright © 1999. All rights reserved.



