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INTRODUCTION

Vitality is one of the most phenomenally accessible variables in psy-
chology. People can readily report on the available energy they have (Rvan
& Frederick, 1997; Thayer, 2001). Even young children define wellness in
terms of energy to do what one wants (eg, Natapoft, 1978). Many intel-
lectual traditions also place concepts of energy at the heart of their defini-
tions of health and wellness. For example, Chinese traditions refer to such
vital energy as chi, and see it as a source of life, creativity, and organismic
health. The Japanese concept of Ki carries similar implications. Among
Western traditions, Freud (1923) proposed that humans have a limited
supply of psychic energy, the availability or accessibility of which was
defining of ego-strength and wellness. ‘-:eh e (1956), a pioneer of stress
research, conceptualized adaptation energy as a source of resilience, and
argued that it could be depleted by stressful life events.

Recent research in social psychology has focused on the blocking and
depletion of energy. Most notably, the resource strength model (Baumeister,
Muraven, & Tice, 2000) proposes that the regulation or self-control of
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68 4, RESEARCH ON VITALITY AND DEPLETION FROM SELF-DETERMINATION THEORY

behavior requires energy. Self-control works “like a muscle” and thus
draws upon resources that become depleted through use. The resulting
state of ego depletion is “a temporary reduction in the selt’s capacity or
willingness to engage in volitional action..., caused by prior exercise of
volition” (Baumeister, Bratslavsky, Muraven, & Tice, 1998, p. 1253). In
other words, it is the energy available for volitional activity that is under-
mined. Various experiments have indeed shown that self-control can
deplete energy, and have connected this depletion to objective outcomes
such as behavioral persistence and changes in blood glucose levels (eg,
Baumeister & Vohs, 2007: Gailliot et al., 2007).

Research on ego depletion can tell us much about what diminishes
energy. However, the processes that drain a person of energy are only
one side of the coin. In addition to researching forms of regulation that
deplete energy, we need complementary research on vitality and invigo-
ration—on the processes that maintain or enhance energy. Whereas ego
depletion is the state where a limited resource “akin to energy or strength
is expended” (Tice, Baumeister, Shmueli, & Muraven, 2007, p. 379), vitality
is its opposite, representing “the positive feeling of having energy avail-
able to the self” (Nix, Ryan, Manly, & Deci, 1999, p. 266).

Using the perspective of self-determination theory (SDT; Deci & Ryan,
2000; Rvan & Deci, 2000), researchers have been exploring factors associ-
ated with the maintenance and enhancement of subjective vitality and its
behavioral manifestations. SDT distinguishes between autonomous and
controlled forms of regulation, the former of which are felt to be volitional
and self-endorsed, and the latter of which are felt to be externally regu-
lated (Deci & Ryan, 2000). Autonomous motivation, as used here, thus
does not imply any distinction between whether goal pursuit is implicit
or explicit, but is rather about whether the motivation is felt to be self-
determined or externally controlled.

Herein we integrate research on subjective vitality based on SDT with
research on ego depletion and self-control, aiming to show that they are
“tapping into the same phenomenon” (Ryan & Deci, 2008, p. 711). We
further argue that the ability to allocate energy to behavior is a func-
tion of both physical and psychological factors. Specifically, our SDT for-
mulation suggests that controlled forms of motivation are particularly
depleting, lowering available energy and subjective vitality, whereas
autonomous activities can maintain or even enhance available energy.
Moreover, experiences of basic need satisfactions for relatedness, com-
petence, and autonomy (eg, falling in love as a relatedness satisfaction,
finding a sense of purpose as an autonomy satisfaction, discovering a
new skill as a competence satisfaction) can all enhance vitality precisely
because they invigorate self-functioning. In fact, basic psychological
need satisfactions mediate the effects of many factors on energetic and
health outcomes. Such results have both basic science import, as well as
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VITALITY DEEINED 69

practical implications for schools, workplaces, and sports, among other
applied domains.

VITALITY DEFINED

Subjective vitality is defined as the accessible “experience of having
positive energy available to or within the regulatory control of one’s selt”
(Rvan & Frederick, 1997, p. 530). Vitality describes the positive feeling of
aliveness, energy, enthusiasm, and spirit. As a sense that energy is avail-
able to the self, subjective vitality is predicted to support volitional activ-
ity and performance, among other salutary effects. Ryan and Frederick
(1997) developed a subjective vitality scale (S5VS) to measure subjective
vitality. This construct is differentiated from generalized energy in three
main ways. First, it represents a subjective appraisal rather than a physi-
ological condition, even though physical states such as fatigue or blood
glucose levels impact this experience. Many etforttul activities require, for
example, the expenditure of caloric energy, yet some of these activities can
be experienced as vitalizing, particularly when they are fun or enjoyable,
whereas others, though requiring equal physical effort, feel particularly
draining and tiring. Thus although subjective vitality is impacted by both
somatic factors such as diet, sleep, or exercise, psychological factors such
as autonomous motivation or social relatedness can strongly moderate or
buffer such effects. As such, subjective vitality is a reflection of both bio-
logic and psychological factors (Ryan & Frederick, 1997) and these self-
perceptions of available energy are generally predictive of persistence,
performance, and relevant health outcomes (Muraven, Gagné, & Rosman,
2008; Rvan & Deci, 2008; see also Chapter 10).

Secondly, vitality is specifically about energy that is aquailable to the
self. Thus the mere presence of arousal or energies that are not typically
associated with volition, such as anger, anxiety, pressure, or jitteriness,
are expected (and have been found) to be unrelated (or even negatively
related) to vitality (Ryan & Frederick, 1997). Vitality is thus distinct from
activation or energy per se, which includes also such negatively toned
states and varied types of arousal. As such, vitality is related to the con-
cepts of vigor (McNair, Lorr, & Droppleman, 1971), activated positive
affect (Yik, Russell, & Feldman Barrett, 1999), and calm (vs tense) energy
(Thaver, 1996), which all entail positively toned, actively energized states.
It is in these states a person can most effectively mobilize and intentionally
regitlate energy, as experimental evidence will show.

Third, it is important to note that vitality is distinct from happiness or
mere positive affect. Although both happiness and vitality are positive
and pleasant states, the latter is characterized by high energy or activation
(Nix et al., 1999). As a number of distinct researchers have shown, positive

1. MODERATORS OF EGO CONTROL

Hirt, Edward R., Clarkson, Joshua John, and Jia, Lile, eds. Self-Regulation and Ego Control. Saint Louis, US: Academic Press, 2016. ProQuest ebrary. Web. 21 October 2016.
Copyright © 2016. Academic Press. All rights reserved.



70 4. RESEARCH ON VITALITY AND DEPLETION FROM SELF-DETERMINATICN THEORY

affect as such includes both high-activation dimensions (eg, feeling active,
energetic, vigorous) and low-activation dimensions (eg, feeling content,
satistied, pleased), and vitality as a construct is associated only with
the former (eg, McNair et al,, 1971; Nowlis & Green, 1964; Purcell, 1982;
Thayer, 1987; Yik et al. 1999). We add however, that vitality is experienced
only when positively toned vigor and energy are seen as self-organized
or within autonomous control. For example, obsessively passionate indi-
viduals, while often vigorous, are vulnerable to depletion effects relative
to more autonomously engaged people (Vallerand, 2015).

Although vitality is a subjectively accessible state, it has been associ-
ated with behavioral and objective health outcomes (Hirsch, Molnar,
Chang, & Sirois, 2014). When in more vital states, people are more active
and productive, report greater mental health, and cope better with stress
and challenge (eg, Penninx et al., 2000; Ryan & Frederick, 1997; Tremblay,
Blanchard, Pelletier, & Vallerand, 2006). Activated forms of positive affect
that are associated with vitality have also been shown to render people
more resilient to physical and viral stressors and less vulnerable to illness
(eg, Benyamini, Idler, Leventhal, & Leventhal, 2000; Cohen, Alper, Doyle,
Treanor, & Turner, 2006; Polk, Cohen, Doyle, Skoner, & Kirschbaum, 2005).

Kasser and Ryan (1999) studied elderly persons in a nursing facility,
showing that vitality was positively associated with perceived physi-

cal health and psvchnlﬂglcal well- bemg, and negatively associated with
depression and anxiety. Moreover, it has been suggested that vitality is
associated with SPECIfIC' configurations of brain activation (Barrett, Della-
Maggiore, Chouinard, & Paus, 2004) and positive response mechanisms
to life challenges (Rozanski, Blumenthal, Davidson, Saab, & Kubzansky,
2005). In addition to being a desirable phenomenological state in itself,
vitality thus has important physical and psychological consequences that
make it an important focus of research.

DISTINCT FORMS OF SELF-REGULATION:
SELF-CONTROL AND AUTONOMOUS REGULATION

An important insight arising from research on subjective vitality is that
whereas efforts to control oneself drain psychological energy and vitality,
autonomous self-regulation typically does not. In fact, instead of result-
ing in ego depletion, autonomous self-regulation has in some experiments
predicted increases in subjective vitality and the behavioral indicators of
energy (or nondepletion) associated with it (eg, see Kazén, Kuhl, & Leicht,
2015). Although ego-depletion models typically equate the concepts of
self-control and self-regulation, suggesting that all acts of self-regulation
entail energy expenditure and depletion, SDT has long maintained that
these concepts should be clearly differentiated (Ryan, 1982). Motivation
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DISTINCT FORMS OF SELE-REGULATION 71

is considered self-controlling when based in external and introjected reg-
ulations, whereas autonomous self-regulation refers to a situation where a
behavior is maintained due to being intrinsically motivating or integrated
with a person’s sense of self. Self-control is thus highly effortful: One part
of one’s personality must override and suppress another. In fact, self-con-
trol, is defined in ego-depletion models as “the capacity to alter or override
dominant response tendencies and to regulate behavior, thoughts, and
emotions” (de Ridder, Lensvelt-Mulders, Finkenauer, Stok, & Baumeister,
2012, p. 77) and thus seems similar to SDT’s self-controlling forms of regu-
lation. SDT would thus concur with the ego-depletion model that in cases
where self-control is “controlling” in nature, behavioral regulation will be
more effortful and result in the depletion of energy as well as subjective
vitality. Yet because autonomous forms of self-regulation involve behavior
that is more selt-congruent and expressive of one’s interests and values,
SDT would argue that they do not require the same need for exhausting
internal control or vigilant inhibition of competing motives.

Studies both by depletion model and SDT researchers have in fact well
demonstrated that self-controlling forms of regulation clearly deplete
energy as. For example, Vohs and Heatherton (2000) placed people
adjacent to a bowl of candy where they had to control their urge to eat
the candy. They showed that the performance on a subsequent activity
demanding cognitive resources was worse for dieters sitting near the
candy (who presumably needed to control themselves) than for either
dieters sitting farther from the candy or participants not on a diet who sat
near the candy. In another study, suppressing emotions while watching a
sad movie decreased subsequent stamina in squeezing a handgrip exer-
ciser (Muraven, Tice, & Baumeister, 1998). The decreased performance on
subsequent tasks is interpreted as evidence of ego depletion, and a line
of similar studies have shown that self-control used in one kind of task
makes it less available in a subsequent task, even if that task would be ot
a completely different kind (for recent metaanalyses, see Hagger, Wood,
Stift, & Chatzisarantis, 2010; de Ridder et al., 2012).

SDT’s studies of the undermining effects of self-controlling states on
intrinsic motivation and autonomous persistence are longstanding (Deci
& Ryan, 1985; 2000). SDT’s approach to vitality and depletion makes the
additional, and corollary, prediction that autonomous self-regulation,
which involves less inhibition and control, is less depleting than the same
activities when controlled by external or internal forces (Ryan & Frederick,
1997). The more the perceived locus of causality (de Charms, 1968) for
actions is external to the self, the more that activity feels forced and
thus more draining of energy. For example, Nix et al. (1999) performed
three experiments to examine the difference between autonomous and
nonautonomous regulation on their effect on vitality. In the first experi-
ment, one group of participants were able to freely work on a cognitive
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12 4. RESEARCH ON VITALITY AND DEPLETION FROM SELF-DETERMINATION THEORY

problem-solving task, while other group had to enact identical behaviors
through external directives. Whereas the vitality of other-directed par-
ticipants dropped significantly from pre- to postexperiment, self-directed
participants maintained same levels of vitality. In the second experiment,
participants were asked to solve puzzles in two conditions: in the task-
involving condition participants were told to solve the puzzles without
any emphasis on evaluation, while in the ego-involving condition perfor-
mance was emphasized, for example, by stating that the puzzles are used
as a measure of intelligence in many places. The rationale was that empha-
sizing performance would make the participants feel more controlled and
less self-determined (Ryan, 1982). A manipulation check showed that this
indeed was the case, and results showed more positive change in vitality
in the task-involving condition relative to the ego-involving condition. In
a third study, participants were asked to ima gine their reactions to success
in a class ’rhem had either taken voluntarily or in one they were required to
take and rate the expected feelings, mc]udmg vitality. Again, vitality was
higher in the voluntary group. Interestingly, in all three studies the post-
study levels of happiness of the participants did not differ between the
autonomous and controlled group. In other words, the data demonstrated
the distinctiveness of vitality from happiness, showing that although suc-
cess on a task might engender happiness (which happened in all three
experiments), it was success with a more internal locus of causality that
leads to greater vitality.
Diverse studies have been corroborating these findings. Rouse,
Ntoumanis, and Duda (2013) showed that while a cognitively demanding
task decreased vitality for people low in autonomous motivation (as
compared to a control group with less demanding task), levels of vitality were
maintained for participants high in autonomous motivation. Tlmman,,
Smith, and Silvia (2011) found that engaging in an interesting task (which
suggests greater autonomy) replenished more resources than a positive
or a neutral task, even though the interesting task was more complex
and required more effort than the other tasks. In field research, Gagne,
Rvan, and Bargmann (2003) measured elite level female gymnasts’ vitality
both before and after practice. It turned out that intrinsic motivation
predicted increased subjective vitality after practice. Even though prac-
tices were physically demanding, the energetic activation and vitality of
the athletes was enhanced when they were intrinsically motivated. Kasser
and Ryan (1999) showed that residents of a nursing care environment for
older adults who reported more autonomous regulation of daily activities
had more vitality. Perceived nursing care staff autonomy support was also
strongly associated with vitality. Studies in the domain of work (Baard,
Deci, & Rvan, 2004), teaching (Nufez, Fernandez, Ledn, & Grijalvo, 2015),
and friendship (Deci, Guardia, Moller, Scheiner, & Ryan, 2006), have all
similarly found that people report greater vitality in the presence of
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autonomy support. These and other diverse studies support SDT’s view
that autonomous forms of self-regulation are markedly less depleting
than external- or self-controlling regulations.

Beyond the issue of autonomous and controlled forms of regulation,
SDT suggests that energy fluctuations are predicted by physical supports
such as food intake or resting (eg, Visser, Hirsch, Brown, Rvan, & Moynihan,
2015), but also by psychological factors—in particular the satisfaction or
frustration of basic psychological needs for autonomy, competence, and
relatedness (Ryan & Deci, 2008). When people engage in activities that
satisty these psychological needs, they show less depletion, and may
experience increased vitality or energy available to the self.

INTEGRATING THE EGO-DEPLETION MODEL
AND SELF-DETERMINATION THEORY’S MODEL
OF VITALITY

The different and yet potentially complementary theoretical assump-
tions and predl-:tmns made by SDT and the regulatory strength model
are illustrated by two early studies on choice and e go depletion. The first
was by Baumeister, Bratslav sky, Muraven, and Tice (1998), who hypoth-
esized that the process of making a choice would be depleting, relative to
not making a choice, as the former involved cognitive effort. In contrast,
SDT would suggest that a meaningful choice would facilitate autonomous
selt-regulation and would be less depleting than no choice. Nonetheless
results from Baumeister et al. (1998, Study 2) initially supported their
hypothesis. In the study, participants were told they would have to tape
an argument for one side of a controversial i issue, and they were asked to
decide which side of the debate they would like to defend. However, the
experimenter then told each person in the “high-choice” condition that
enough participants had already chosen a specified side of the argument,
so it would be very helpful if the partu':lpant would choose the other side,
adding, however, that it really was “up to them to decide.” This “high-
choice” condition was cnmpared with a “no-choice” condition in which
participants were simply assigned one of the two sides of the issue. Before
any speeches were taped, all participants were given an unsolvable puz-
zle task and ego depletion was assessed by how long time participants
persisted with the puzzle. Results showed that high-choice participants
persisted for a shorter period of time compared to no-choice participants,
suggesting that choice had depleted their energy.

Coming from the SDT lens, however, a different interpretation of these
results seemed plausible. In this “high-choice” condition, instead of par-
ticipants experiencing a meaningful choice to select the side they wanted,
they might have felt controlled in a subtle way. They were first told they
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had choice, but then softly pressured to pick a specific option, as it would
“help the study a great deal” (Baumeister et al., 1998, p. 1257). The likeli-
hood that participants did not experience choice, was also indicated by
the fact that all of them, without exception, agreed to take the side that
the experimenter suggested. But even more specifically, a prior experi-
ment testing SDT by Pittman, Davey, Alatat, Wetherill, and Kramer (1930)
had used just such a manipulation as a controlling condition, which they
showed undermined an internal perceived locus of causality for the task,
and subsequent intrinsic motivation. Moreover, a large number of stud-
ies have shown that making a meaningtul choice should enhance autono-
mous motivation (see Patall, Cooper, & Robinson, 2008) and energy for
tasks (Meng & Ma, 2015). Therefore it seemed that while true and mean-
ingful choice should be less ego depleting, pressured choice (such as this
“high-choice” manipulation of Baumeister et al. 1998) would be experi-
enced as controlling and be ego depleting,

To test this, Moller, Deci, and Ryan (2006) conducted an experiment
using methods that paralleled those used by Baumeister et al. (1998, Study 2).
However, in the new experiment there were now three conditions. In a
“true-choice” condition, participants were told about the two sides of a
controversial issue, and were free to choose whichever side they wanted,
without pressure from the experimenter. The “compelled-choice” condi-
tion was identical to the “high-choice” condition of Baumeister et al. (1998),
that is, participants were told that they were free to make the choice, but
also that it would be very helpful if they chose a specific side. In a third,
“no-choice” condition, participants were simply assigned to one side.
Results of this study were in line with Baumeister et al. (1998) results inso-
tar that people in the “compelled-choice” condition again showed more
ego depletion as compared to the “no-choice” participants. However, par-
ticipants in the “true-choice” condition persisted significantly longer than
participants in the “compelled-choice” participants, showing that it was
not choice itself, but the controlled motivation that was ego depleting.

Other research has further connected the strength model and research
on vitality. In one experiment, Muraven et al. (2008) asked participants to
complete a brief, potentially depleting exercise (retyping a paragraph but
omitting es and spaces). However, participants in the controlling condition
had to do this in more pressuring conditions, where they were reminded
about the time pressure and the demand to do well on the task. Subse-
quently, all participants had to engage in another task (hitting a key when
certain numbers appeared on screen) that measured their ability to concen-
trate. The results showed that those in the pressuring condition performed
worse on this task, missing more targets. In addition, this relation was
mediated by subjective vitality: feeling pressure to exert self-control led
to lower levels of subjective vitality, which in turn were related to poorer
self-control performance. In another experiment, Muraven et al. (2008)
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also showed that subjective vitality as measured with the SVS mediated
the link between more or less autonomy-supportive experimental condi-
tion and depletion outcomes in subsequent tasks. These results directly
linked subjective vitality and the behavioral measure of ego depletion:
People in autonomy-supportive environments experience more vital-
ity, and therefore exhibit less depletion. In yet another relevant paper,
Muraven, Rosman, and Gagné (2007) reasoned that performance-contin-
gent rewards to exert self-control might undermine autonomous motiva-
tion (a well-documented effect within SDT, see Deci, Koestner, & Ryan,
1999), resulting in depletion. They indeed found this effect, manitest as
poorer performance during a subsequent task. Finally, Muraven (2008),
rather than manipulating people’s sense of autonomy, simply placed a
bowl of cookies in front of them and asked them to complete a question-
naire that measured the relative autonomy of their reasons for not eating
the cookies. Results showed that more autonomous reasons to regulate
behavior as regards the cookies predicted better performance on a subse-
quent task than more controlled reasons for abstaining,

In a particularly interesting and potentially important study, Kazén
et al. (2015) gave participants either self-motivating or self-controlling
instructions to perform a cognitively demanding version of the Stroop
task, and then measured both their performance on a second task, and
their blood glucose levels. Basing their hypotheses on both personality
systems interaction (PSI; Kuhl, 2000) as well as SDT, they predicted that
whereas self-controlled actions would deplete energy, autonomously moti-
vated actions would invigorate. Furthermore based on Beedie and Lane’s
(2012) resource allocation model of self-control, they suggested that blood
glucose levels would follow the same patterns: Instead of being simply
depleted by mental effort as suggested by Gailliot and Baumeister (2007),
the redirection of glucose to brain would be governed by an appraisal
of the importance of the situation, such that in personally relevant situa-
tions blood glucose levels would be maintained or even increased. Results
showed that, consistent with the ego-depletion model, blood glucose
levels of the self-control group did indeed drop during the experiment.
However, the self-motivating group did not only perform better on the
subsequent task compared to the self-control group, they showed a rise in
their blood glucose levels. The researchers noted that such increments in
blood glucose after performing tasks requiring executive control “are not
expected by the strength model of ego depletion,” but are congruent with
both PSI and SDT (Kazen et al., 2015). This research thus provides evi-
dence that performing tasks with autonomous regulation might not only
maintain one’s levels of energy, but could even increase them.

Together these studies demonstrate how subjective vitality and behav-
ioral assessments of ego depletion are tapping into the same phenomenon
(Rvan & Deci, 2008). Both depletion and invigoration effects seem to be
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mediated by changes in subjective sense of vitality, and both reflect the
sense of energy available to the self. More particularly, while self-control
leads to depletion, autonomy-supportive contexts, and autonomous rea-
sons for regulation lead to less depletion and in some cases even increased
energy. Naturally sense of autonomy and control vary in degrees, and a
singular situation can involve both factors that enhance autonomy and
factors that suppress it, so how depleting the regulation of any given
behavior would be is a relative issue. Nevertheless the suggestion that
some psychological factors can maintain and even enhance our sense of
vitality, leads us to ask what factors could have such positive effect on
human sense of energy. We have already seen that autonomous forms of
regulation have such positive effects, but also other factors can be impor-
tant. It is to these factors that we turn next.

PSYCHOLOGICAL SOURCES OF VITALITY

In their early studies on vitality, Ryan and Frederick (1997) showed that
vitality was associated with physical factors. Physical activity, especially
when autonomous, can enhance vitality. In contrast, when physically
fatigued or ill, or when experiencing uncontrollable pain, people experi-
ence a lower sense of subjective vitality. Clearly there are many physical
influences on available energy, including diet, exercise and health status.
However, Ryan and Frederick (1997) also investigated psychological fac-
tors connected to vitality, showing that it was positively connected to self-
actualization, self-determination, self-motivation, and varied indicators of
mental health. Based on SDT, they suggested that the basic psychologi-
cal needs for autonomy, competence, and relatedness provide important
nutriments for the self (Deci & Ryan, 2000), and thus that satisfactions of
these basic needs should lead to maintained or enhanced vitality. They
found preliminary support for this notion in several studies, and since
then a number of researchers have examined this relation directly. It is
such psychological factors on which we focus in this review (see also

Chapter 12).

Basic Psychological Needs and Vitality

Among the most potent psychological factors impacting vitality and
depletion are basic psychological need satisfactions and frustrations.
Based on SDT, a number of studies have looked at daily fluctuations in
people’s sense of need satisfaction and vitality. For example, Reis, Sheldon,
Gable, Roscoe, and Ryan (2000) showed that daily vitality was higher on
days when psychological needs for autonomy, competence, and related-
ness were satisfied and that each of these three needs had an independent
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influence on vitality. These results have been corroborated by similar find-
ings in other experienced sampling studies (Martela & Ryan, in press;
Sheldon, Ryan, & Reis, 1996).

In contexts of physical activity, many studies have shown links between
psvchological need satisfactions and vitality indicators, independent
of level of activity. In their study of elite gymnasts, Gagne et al. (2003)
showed that satisfaction of all three needs during practice separately pre-
dicted positive pre- to postpractice changes in vitality. Vlachopoulos and
Karavani (2009) subsequently examined predictors of vitality in a sample
of Greek exercise participants. They reported a robust main eftect between
the experience of coaches autonomy support and the athlete’s vitality, as
well as a positive relation between vitality and all three psychological
need satisfactions. In a mediation analysis, they found that the positive
relations of autonomy support and vitality were most strongly mediated
by competence satisfaction, which makes sense in this domain of activity
where psychological needs for competence are so salient (see also Quested
& Duda, 2010). Finally, Reinboth and Duda (2006) followed university ath-
letes in the UK, assessing the coaching climate, basic need satisfactions,
and both subjective vitality and physical symptoms. In line with their
SDT-based hypothesis, an increase in perceptions of a task-involving cli-
mate positively predicted an increased satisfaction of the needs for auton-
omy, competence, and relatedness. In turn, changes in the satisfaction of
the needs for autonomy and relatedness emerged as significant predictors
of changes in subjective vitality.

The study of vitality and need satisfaction in organizational settings
has been another active area of research (see Spreitzer, Sutcliffe, Dutton,
Sonenshein, & Grant, 2005). In varied work contexts, all three needs have
been found to be positively associated with vigor and negatively associ-
ated with exhaustion (Van den Broeck, Vansteenkiste, Witte, Soenens, &
Lens, 2010), and combined need satisfaction was found to mediate the
relationship between job resources, job demands, and employees’ exhaus-
tion and vigor (Van den Broeck, Vansteenkiste, De Witte, & Lens, 2008). In
fact, Rvan, Bernstein, and Brown (2010) reported an experience sampling
study of American workers and found that people reported lower vital-
ity when in the work contexts as compared to their nonwork contexts.
Further fluctuations in vitality were mediated by changes in autonomy
and relatedness, which for most workers were needs not well satisfied
in the workplace. Vitality for most of those full time employees rose on
weekends, an effect accounted for by both increased choice of activities
and greater relatedness satisfactions.

Insofar as work involves efforttul regulation of behavior and cognition,
how people conserve and regenerate energy surrounding work has also
been a focus of research. For example, when workers engage in autono-
mous activities or autonomous forms of social relations during lunch
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breaks, recovery and revitalization are enhanced (eg, Trnugakns, Hideg,
Cheng, & Beal, 2013). In addition, workers who experience more auton-
omy and social support at work are more likely to employ strategies that
effectively maintain energy across the day (Kinnunen, Feldt, de Bloom, &
Korpela, 2015).

The management climate of workplaces in fact predicts vitality and
well-being, and this relationship is strongly mediated by employees’ basic
psvchological need satisfactions and frustrations in the workplace (Deci &
Rvan, 2014; Schultz, Ryan, Niemeic, Legate, & Williams, 2015). For exam-
ple, Graves and Luciano (2013), in a study of leadership communication
and work climates, found that satisfaction of autonomy and competence
needs on the job was associated with greater subjective vitality and orga-
nizational commitment. Quinn and Dutton (2005) argued that high-qual-
ity interpersonal connections at work engender a feeling of vitality, and a
sense of eagerness and capability to act. Drawing on SDT, they proposed
that energy and vitality are enhanced when people interpret interpersonal
interactions at work as increasing their autonomy, competence, or related-
ness. Kark and Carmeli (2009) similarly suggested that a sense of psycho-
logical safety is at the core of such high-quality connections. The climate of
safety they describe is one of autonomy and relatedness supports—one
where people feel safe to speak up, report mistakes and errors, and take
risks without fearing a loss of status, or of feeling humiliated or rejected.
Accordingly, Kark and Carmeli found that feelings of psychological safety
directly affected employees’ subjective vitality. Subjective vitality, in turn,
partially mediated the relation between psychological safety and greater
involvement in creative work. Together, such results suggest that the three
basic needs for autonomy, competence, and relatedness, when satisfied,
can be an important source of vitality for people, within and between
tasks at work. These psychological need satisfactions can engender energy
and, in interaction with physical influences on the individual, determine
the overall energy available to the selt.

Nature and Vitality

Human beings evolved in natural environments, and pervasive expo-
sure to human-made and highly artifact-laden environments is, in evolu-
tionary terms, a very recent phenomenon. Nature, in fact, still represents
an important source of recreation, as people actively seek encounters with
outdoor nature. Many people seem to think that natural environments can
replenish their sense of vigor and vitality. It is possible that natural settings
allow people to be more open and relaxed instead of engaging in effortful
and directed attention. These everyday experiences led Ryan et al. (2010)
to examine whether there is some specific connection between nature and
vitality in the sense that nature would provide or catalyze positive energy.
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Some data already existed to support this possibility (see, eg, Kaplan &
Kaplan, 1989). For example, Greenway (1995, p. 128), reported that 90% of
participants in an outdoor experience descrlbed an increased sense of alive-
ness, well-being, and energy.” To test this connection more directly, Rvan,
Bernstein, and Brown (2010) and Ryan et al. (2010) conducted five studies uti-
lizing survey, experimental, and dlaI"F.F methods that all assessed the effects of
being outdoors or atound natural elements on subjective vltaht}r Ina Vlgnette
study where participants had to rate how they would feel in various scenarios,
they showed that people expected to experience more vitality when outdoors,
even when effects for physical activity and social interactions were accounted
for. In the second study, participants walked the same distance either indoors
or outdoors, and the latter led to greater pre—post change in vitality. Third
study asked participants to look at photographic scenes of either natural or
built environments, and imagine themselves in these scenes. Results showed
that exposure to nature scenes enhanced subjective vitality from pre-to-post
exposure, while pictures of built environment did not have this effect. Finally,
a diary methodology was used in studies 4 and 5 to examine within-person
variations in vitality as a function of being outdoors, controlling for physi-
cal and social interactions. The results showed that being outdoors was asso-
ciated with greater vitality, and furthermore, this relation was mediated by
the presence of natural elements. This means that the more participants were
exposed to natural surroundings while being outdoors, the greater the posi-
tive effect on vitality. In other studies Weinstein, Przybylski, and Rvan (2009)
showed that exposure to nature not only increases our sense of vitality, it also
makes us more prosocial, more valuing of intrinsic goals, and increases our
sense of autonomy and relatedness to nature. Together, these studies utiliz-
ing multiple methods thus found a reliable association between exposure to
outdoor natural environments and enhanced vitality. This is a conclusion that
should be taken seriously in a time when longer working hours and increased
“screen time” in front of TV's and computers (Rigby & Ryan, 2011) increas-
ingly separate people from nature.

Mindful Attention to Present

Another potential source of vitality is mindfulness, conceptualized as an
open and rece ptive awareness and attention to present moment (Brown
& Ryan, 2003). As vitality is understood to be calm and positive energy
instead of tense and negative energy (Rvan & Frederick, 1997; Thayer,
2001), it is suggested that mindfulness might help people to calm and
thus better tap into their sources of positive energy. Furthermore, mindful
attention makes one more aware of various dimensions of experience—
potentially also one’s intrinsic needs—and could thus lead to behavior that

is more autonomously regulated and thus enhancing of vitality (Brown,
Ryan, & Creswell, 2007). Indeed, Brown and Ryan (2003) showed that
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subjectively evaluated mindful attention was positively associated with
vitality, and Fayad and Kazarian (2013) similarly showed using a Leba-
nese sample that vitality was associated with experiential selt-knowledge,
a form of awareness close to mindfulness. Another study examined older
adults and found that this positive relation between mindfulness and
vitality was partially mediated by the enhanced sleep quality of persons
higher in mindfulness (Visser et al., 2015). As with attention in nature,
mindful attention is open and receptive, without the constraints or inhibi-
tions required for more controlled forms of cognition and directed aware-
ness (Deci, Ryan, Schultz, & Niemiec, 2015), which may in part explain its
positive relations to vitality.

Benevolence and Vitality

Finally, we suggest that people feel more energy and vitality when they
engage in eudaimonic activities such as benevolent and prosocial acts. In a
series of experiments on helping, Weinstein and Ryvan (2010) demonstrated
that when persons helped others for autonomous rather than controlled
reasons they showed enhanced vitality, and this effect was mediated by
the three basic psychological needs. Similarly, Deci et al. (2006) found
evidence that giving autonomy support to best friends was associated
with enhanced vitality not only for the receiver, but also for the giver
of support. In a study of Finnish employees, de Bloom, Kinnunen, and
Korpela (2015) found that helping a coworker was associated with
increased vigor. Martela and Ryan (in press), in turn, directly assessed
the sense of beneficence—the feeling that one is having a positive impact
in the lives of others—and found out that this sense of beneficence was
associated with vitality in both cross-sectional and daily diary settings.
Although a large part of this effect was mediated by SDT"s three basic
psvchological needs, there also was independent effect of beneficence on
vitality. In a further experimental study, Martela and Ryan (2016) asked
participants to play a simple computer game that either had or did not
have a prosocial impact, and found out that participants who were able
to contribute through their gameplay experienced an increased sense of
vitality, an effect that was mediated by sense of beneficence and the satis-
taction of autonomy, competence, and relatedness.

CONCLUSION

Vitality and ego depletion are two concepts representing states of
energy available to the self, with depletion referring to a state where
energy available to the self is low, and vitality a state when that energy is
high. Importantly, these two concepts seem to be directly linked. In one set
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of studies, vitality mediated the effects of engaging in a more or less stren-
uous experimental condition on subsequent task performance, a standard
measure of ego depletion (Muraven et al.,, 2008). It is also crucial to dis-
tinguish between self-regulation and self-control. Whereas self-regulation
refers to the management of one’s actions to be in line with one’s inten-
tions and goals, not all selt-regulation is controlling (Baumeister, Vohs, &
Tice, 2007; Ryan & Deci, 2008). SDT highlights that behavior can also be
autonomously motivated, such as when the person feels positively and
wholeheartedly motivated to act toward a goal (Deci & Ryan, 2000). In
contrast to self-control, autonomous self-regulation does not represent
torcing behavior to align with expectations, but rather the individual is
volitionally and willingly engaged, leading to less ego depletion. When
autonomous, motivation for activities is high, as evidenced by both selt
report and electrophysiological data (Meng & Ma, 2015), and some evi-
dence even suggests increases in blood glucose as well as subjective vital-
ity when people act autonomously (eg, Kazén et al,, 2015). Even engaging
in physically exhausting activities can be experienced as energizing when
autonomy is high (Gagne et al., 2003). In addition we saw evidence that
events that satisfy basic psychological needs for autonomy, competence,
and relatedness also can enhance vitality, as these invigorate the sense of
self. Additionally, exposure to nature, mindful attention to the present,
and benevolent acts can similarly yield positive, energizing effects.

Our intent on this review is to trigger more engagement between
research on self-regulation, self-control, and ego depletion on the one
hand and self-determination, autonomous regulation, and vitality on the
other hand. We believe that combining these two approaches can lead to
a more complete understanding of both what drains and what maintains
and enhances the energy that is available to, and can be harnessed by, the
self. Such studies have implications both for the understanding of recov-
ery and the replenishment of energetic resources depleted during work or
stress, as well as our understanding of the processes that support human
well-being and health more generally.
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Although researchers have studied self-control—the ability to regu-
late one’s thoughts, feelings, and behavior to secure future benefits—for
decades, interest in the topic has surged in recent years (eg, Baumeister
& Heatherton, 1996; Baumeister & Vohs, 2004; Metcalfe & Mischel, 1999;
Mischel, Shoda, & Rodriguez, 1989). Much of this surge in interest can be
attributed to research on ego depletion—the ap parent diminished capac-
ity or willingness to exert self-control following a previous self-control act
(‘v’[ uraven & Baumeister, 2000). In one of the earliest studies to document
this effect, research participants who resisted the impulse to eat choco-
lates and instead ate radishes persisted less on a difficult cognitive task
(ie, solving unsolvable anagrams) than did participants who ate choco-
lates instead of radishes or skipped the food task (Baumeister, Bratslavsky;,
Muraven, & Tice, 1998). This shocking finding (and similar others), along
with the implication that self-control may be a limited resource, has
spawned a voluminous body of empirical research (eg, Hagger, Wood,
Stiff, & Chatzisarantis, 2010).

In this chapter, we provide a conceptual analysis of self-control and
its relationship to ego depletion. We do not cast doubt on the existence of
ego depletion as a phenomenon (cf. Carter, Kofler, Forster, & McCullough,
2015), but argue that conceptual confusion about the terms self-control and
ego depletion leads many to draw erroneous and unwarranted conclu-
sions. Specifically, whether self-control is a necessary and sufficient con-
dition for producing ego depletion warrants conceptual (and empirical)
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