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ABSTRACT

Emotion Regulation and Smoking: An Ecological Momentary Assessment Study

Jessica MaclIntyre, Doctorate of Philosophy, 2018

Thesis directed by: Andrew J. Waters, Professor, Medical and Clinical

Psychology

Cigarette smoking is the leading cause of preventable death in US. A greater
understanding of the psychological processes underlying smoking and relapse is required
to develop more effective interventions. Recent research has examined emotion
regulation (ER) in addictive behaviors, including tobacco addiction. Previous research
has generally conceptualized emotion regulation as a relatively stable construct.
However, both theory and data suggest that emotion regulation may also have state-like
qualities. The current study builds on the relationship between emotion regulation and
smoking by going beyond an examination of overall emotion regulation tendencies and
examining fluctuations in emotion regulation abilities. Participants (N=29), who were
attempting to quit smoking, were given a mobile device for six weeks which prompted
them to complete up to four random assessments a day. Participants could also complete
participant-initiated assessment if they missed a random assessment. Participants
completed assessments of emotion regulation, negative affect, craving, and smoking in
the lab and in the field. The primary aims examined the between- and within-subject

relationships between emotion regulation, negative affect, craving, and smoking, using
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nomothetic and idiographic analyses. The main findings of the study were as follows.
First, an association between emotion regulation and negative affect was observed both in
the lab and in the field. As emotion dysregulation increased, negative affect increased.
Second, there was no evidence for an association between emotion regulation and
craving. Similarly, there was little evidence for an association between emotion
regulation and smoking during the following week or before the next field assessment.
Third, emotion regulation, specifically nonacceptance, may moderate the association
between negative affect and craving. Individuals who have generally higher levels of
nonacceptance of current emotions report more craving for cigarettes when they
experience increases in negative affect, whereas individuals with lower levels of
nonacceptance do not. In sum, there is evidence that state emotion regulation is
associated with negative affect and that emotion regulation moderates the association

between negative affect and craving in smokers attempting to quit.
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INTRODUCTION

Cigarette smoking is the leading cause of preventable death in the US. A greater
understanding of the psychological processes underlying smoking and relapse is required
to develop more effective interventions. Recent research has examined the role of
emotion regulation in addictive behaviors, including tobacco addiction. Previous research
has generally conceptualized emotion regulation as a relatively stable construct.
However, both theory and data suggest that emotion regulation may also have state-like
qualities. State emotion regulation may play a role in when or whether an individual
attempting to quit smoking relapses. The over-arching goal of the current study was to
examine the role of emotion regulation in smoking behavior. Knowledge gained from this
study may improve smoking cessation interventions.

The introduction is organized as follows. First, the literature on the negative
health effects of tobacco addiction is reviewed. Second, an overview of theoretical
approaches to tobacco addiction is provided, as well as a review of current treatment
approaches. Third, the construct of emotion regulation is introduced, and the literature on
its role in addiction is described. Last, the methodology used in the study, ecological

momentary assessment (EMA), is described.

ToBACCO USE AND HEALTH

In 1898, a German medical student suggested that tobacco dust could be
responsible for increased lung tumors observed in tobacco workers (206). In 1912, Isaac
Adler attributed the rise in lung cancer occurrence to smoking tobacco, rather than
tobacco dust. Despite these hypotheses, the first population study showing a correlation

between smoking and lung cancer was not published until 1939, with many more
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corroborating the findings published in following years (206). Animal studies published
as early as 1931 drew clear connections between tobacco and cancer as mice and rabbits
grew tumors where tobacco had been put on their shaved skin. By the 1950’s, there was
sufficient evidence of numerous carcinogens in cigarette smoke. In 1954, the American
Cancer Society, the Public Health Cancer Association, and similar organizations across
Europe publicly recognized the evidence of an association between smoking and cancer,
and recommended individuals stop smoking to reduce the risk of cancer (206). Lagging
behind the scientific evidence, the 1964 Surgeon General’s Report was the first
government report to officially recognize smoking as a cause of lung cancer and heart

disease (259).

Harmful Health Effects of Tobacco Smoking

Scientists have continued to study the negative effects of cigarette smoking on
health. Smoking does cause lung cancer (58), as well as increasing the risk of cancer in
nearly every area of the body including, but not limited to, the liver (279), stomach (252),
larynx (184), esophagus (184), bladder (73), colon (240), pancreas (76), and cervix (275).
Smoking also drastically increases the risk of developing various serious respiratory
diseases including chronic obstructive pulmonary disease (168) and asthma (130). A
large body of research has linked smoking with cardiovascular disease including stroke
(187), aneurysmal arterial disease (195), and sudden coronary death (133). Smoking
during pregnancy has also been linked to a large number of reproductive health effects
such as congenital malformations (165), stillbirth, sudden infant death (276), and later
behavioral and cognitive impairments (56). Taken together, these health effects

contribute to the fact that cigarette smoking is the leading cause of preventable death in
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the United States, accounting for almost one in every five deaths (257). There is a 50%

chance that a lifelong smoker will die prematurely from smoking related consequences

(59).

Smoking Prevalence

Over 115 years have passed since doctors first guessed at the association between
tobacco and tumors, over 75 years have passed since the first evidence of the smoking-
cancer link was published, and over 50 years have passed since the historic 1964 Surgeon
General’s Report was released. However, many individuals continue to smoke.
Approximately 40 million (16.8%) American adults currently smoke (257). Smoking is
slightly more prevalent in men (18.8%) compared to women (14.8%), with highest rates
for individuals between 25 and 44 years of age (20.0%), followed closely by individuals
between 45 to 64 years old (18.0%), and individuals 18 to 24 years old (16.7%). Smoking
rates have declined in adolescents, but still remain at 9% for high school students and 5%
for middle school students (42).

Rates of smoking vary by race and ethnicity, with the highest prevalence of
smoking in American Indians/Native Alaskans (29.2%) and multi-race individuals
(27.9%), followed by white individuals (18.2%), black individuals (17.5%), Hispanic
individuals (11.2%), and Asian individuals (9.5%) (41). Education level is also correlated
with smoking rates. Smoking rates decline as education level increases. Almost 23 out of
100 individuals with 12 or fewer years of education smoke cigarettes, a rate that declines
to about 20 out of 100 individuals with some college education, all the way down to

about 5 out of 100 adults with a graduate degree (41).

Neurobiology of Nicotine Addiction
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While there are a myriad of reasons that individuals begin to smoke, it is critical
to acknowledge that a primary factor maintaining ongoing smoking behavior is the fact
that nicotine, the primary psychoactive (256) ingredient in cigarettes, is addictive (17). A
number of factors contribute to nicotine addiction including genetics, environmental
factors, and pharmacology (16). When smoke from a cigarette is inhaled, it carries
nicotine particles into the lungs, allowing the nicotine to enter the bloodstream and travel
to the brain. In the brain, nicotine binds with nicotinic cholinergic receptors triggering the
release of neurotransmitters. One of the primary neurotransmitters released is dopamine.
The release of dopamine is important in reward and contributes to the reinforcing effects
of nicotine.

In addition to dopamine, nicotine increases the release of many primary
neurotransmitters including noradrenaline (44), acetylcholine (274), glutamate (177), and
GABA (278). The release of these neurotransmitters leads to a wide variety of effects on
learning, memory, anxiety, and pain perception (54). Positive psychoactive effects of
smoking include improved concentration and attention (105) and reduced levels of

anxiety (7).

Nicotine Withdrawal and Cessation

It is difficult to quit smoking. According to data collected by the U.S. Centers for
Disease Control (CDC) between 2001 and 2010, 68.8% of current adult smokers wanted
to quit, 52.4% had attempted to quit in the last year, and only 6.2% had recently been
able to quit (40). In addition to the addictive properties of nicotine and the desirable
effects of smoking, a number of adverse withdrawal symptoms help to maintain smoking

behavior and thwart quit attempts. Physical symptoms of withdrawal include cough,
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constipation, dizziness, poor sleep, bradycardia, and mouth ulcers (120). Additionally,
many individuals gain weight after quitting smoking due to increased hunger, a
particularly unwanted consequence for individuals with body image concerns or weight-
related health concerns (10). Frequently reported cognitive symptoms include impaired
memory, confusion, and difficulty concentrating (109; 178). Another feature of nicotine
withdrawal is craving. Craving is defined as “a strong, urgent, or abnormal desire for a
certain substance or activity” by National Cancer Institute (188).

Most pertinent to the current study, smoking cessation is also associated with
significant (acute) increases in negative affect (122; 203). The Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) includes irritability, frustration, anger, anxiety, and
depressed mood as symptoms associated with nicotine withdrawal (6). Of note, most of
these somatic, cognitive, and affective withdrawal symptoms are the opposite of the
positive effects associated with smoking.

Withdrawal symptoms begin approximately four to 24 hours following cessation
for a chronic smoker. Symptoms are typically most severe three days after the final
cigarette and most symptoms return to baseline after about 10 days (231), though
increased weight, hunger, and cigarette craving may last up to six months following

cessation (121).

Reinforcement Theories of Smoking

Various theories have been developed to explain the psychological underpinnings
of nicotine addiction. Three theories will be discussed here due to their connection to the

current study.

Positive Reinforcement Theory
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Positive reinforcement refers to the pairing of a stimulus with a pleasurable
outcome. As discussed above, smoking and the intake of nicotine leads to a number of
desirable somatic, cognitive, and psychological effects (7; 54; 105). Individuals begin to
strongly associate these pleasurable effects with smoking and smoke in order to achieve
these desired outcomes. Research supports this theory as both animals and humans will
self-administer nicotine in order to receive the positive benefits (86). It is unlikely that
positive reinforcement is a sufficient condition to create and maintain addiction. For
example, addicted individuals will continue to administer their drug of choice even after
the neurobiological response to the drug is reduced and positive effects are significantly
diminished (211). Nonetheless, while not the only factor, the positive reinforcement

associated with nicotine is critical to initiating and maintaining smoking (136).

Negative Reinforcement Theory

A complementary theory focuses on the use of drugs in order to avoid or remove
unpleasant consequences. Often, due to increased tolerance to a drug, such as nicotine,
individuals will feel decreased reactivity to the drug and administer higher and higher
quantities of the drug in order to feel the effects. As a consequence of the lowered
reactivity of brain reward systems, a return to baseline feels more unpleasant and
negative to these individuals, increasing their desire to administer the drug (148).
Additionally, as mentioned above, the withdrawal symptoms associated with smoking
cessation are aversive. The desire to stop or avoid these symptoms can prevent or thwart
attempts to quit smoking (13). As smoking is perceived to reduce negative affect, and

nicotine withdrawal is associated with an increase in negative affect, the negative
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reinforcement theory is particularly relevant to the current study and will be discussed
further below.
Incentive Sensitization Theory

A third explanation for addiction is the Incentive Sensitization Theory (IST; 210).
Robinson and Berridge state that addictive drugs sensitize the mesocorticolimbic systems
that associate wanting, or “incentive salience,” with drug-related stimuli. According to
the theory, drug use is maintained by the ability of the conditioned stimuli (i.e., drug
cues) to trigger motivation for drugs, similar to the processes of classical conditioning
(210). Moreover, drug cues can become so salient that they cause the individual to desire
drugs even in the absence of any pleasure from drug use (212). This theory is relevant to
the parent study (to be described later) in the current proposal because it suggests that
drug cues should grab the attention of drug dependent individuals. As described later,
attention to drug cues (or “attentional bias” to drug cues) was the target of the

intervention in the parent study although it is not the primary focus of this dissertation.

Treatments for Smoking Cessation

The primary treatments for smoking cessation include nicotine replacement
therapy (NRT), prescription medications bupropion and varenicline, and psychological
counseling. According to data from the 2010 National Health Interview Surveys (NHIS),
48.3% of adult smokers received advice from a health professional to quit, 5.9% utilized
smoking cessation counseling, 30.0% used NRT, bupropion, and/or varenicline, and

31.7% used at least one or more form of counseling or chemical intervention (39).

Pharmacological Treatments

Nicotine Replacement Therapy
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The purpose of NRT is to reduce the withdrawal symptoms associated with
smoking cessation by replacing the nicotine from cigarettes with nicotine delivered by a
different method. NRT includes a variety of administration methods such as the patch,
intranasal and oral sprays, gum, lozenges, and sublingual tablets. The transdermal patch
is the slowest nicotine delivery method of the various NRT techniques, but all of the
methods are slower than smoking (242). Despite the slower speed of delivery, the use of
NRT approximately doubles an individual’s chance of successfully quitting (191). The
odds ratio for smoking abstinence for individuals using NRT compared to controls
averages 1.77, with odds ratios ranging from 1.44 to 2.35 across administration methods
(235). NRT provides the most flexibility of the first-line cessation therapies as
individuals may select the best administration method based on price, awareness, route of

administration, adverse effects, and general preference (191).

Bupropion

Originally approved by the Food and Drug Administration (FDA) to treat
depression, bupropion was approved in 1997 to treat tobacco dependence. Bupropion was
the first non-nicotine substance to show efficacy for smoking cessation (191). When
compared to a placebo control group, individuals taking bupropion were significantly
more likely to be abstinent at the end of seven weeks of treatment and at a one-year
follow-up (124). Eisenberg and colleagues found individuals taking bupropion were
about twice as likely to successfully quit (OR 2.07, 95% CI 1.73-2.55) (61).
Additionally, individuals taking bupropion to quit showed less weight gain and reported

few adverse side effects (124).
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It is not clear what specific mechanism of action is responsible for the
antismoking effects of bupropion (213). Bupropion inhibits the reuptake of dopamine,
noradrenaline, and serotonin and is a non-competitive nicotine antagonist. It is likely that
the inhibition of the reduction of dopamine and noradrenaline helps to combat withdrawal

symptoms making it easier for individuals to quit and stay abstinent (213).

Varenicline

The FDA approved varenicline, also known as Chantix, in May 2006. Varenicline
is a nicotinic receptor partial agonist, meaning that it simulates nicotine receptors (o4f2)
but with weaker effects (280). Varenicline’s affinity for human nicotinic receptors is
about 45% (214). Though the activity is lower than that of nicotine, varenicline’s effect
on nicotinic receptors helps to reduce craving and withdrawal symptoms (45). Multiple
clinical trials examining the efficacy of varenicline have found varenicline to be more
effective than placebo and bupropion for smoking cessation (89; 132; 251). Studies have
found that varenicline can more than double the odds of cessation when compared to
placebo control (OR =2.41, 95% Crl=1.91 - 3.12; 61).

Overall, pharmacological treatments offer a very good first line treatment for
smoking cessation. Pharmacological treatments have been shown to significantly improve
cessation rates. Even so, smoking cessation is very difficult and success rates remain low.
Current recommendations suggest combining pharmacological and psychological

treatments to address all aspects of smoking addiction (66).

Psychological Treatments

In addition to the pharmacological treatments described above, a number of

psychological approaches are available to help smokers quit. Specific approaches include
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cognitive behavioral therapy (CBT) and motivational interviewing (MI). Delivery
modalities include individual, group, online, and phone-based counseling. In general,
research does not reveal significant differences between approach types (154) and
success with different theoretical approaches and modalities may depend on which is the
best fit with the individual attempting to quit.

Primary targets of counseling usually involve identifying reasons for quitting,
increasing motivation to quit, recognizing situations where smoking is likely to occur,
planning for such situations, and providing support to the individual throughout the
quitting process (154). When compared to control groups with minimal contact,
individuals who received face-to-face, individual counseling were significantly more
likely to successfully quit (RR = 1.44; CI = 1.25-1.65; 154). Other studies have found
proactive telephone counseling to be significantly superior to educational booklets (OR =
2.22; 95% CI = 1.20-4.00; 239). Group counseling, especially in workplace settings, has
also been found to increase the odds of successful cessation attempts (OR = 1.77; 95% CI
=1.05-2.80; 35).

In summary, a number of effective smoking cessation treatments are available.
Pharmacological treatments target craving and withdrawal symptoms while psychological
treatments address motivation, cognitions, and behaviors. Current guidelines from the
U.S. Department of Health and Human Services recommend combining pharmacological
and psychological approaches as the most effective treatment (258). Despite significant
improvements in treatment options over recent decades, cessation rates remain low. One
large (N =20,258), recent tobacco use survey found that of the 38.5% of respondents

who had cessation activity over the last year, only 3.1% had succeeded in staying
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abstinent for six months or more (255). These numbers illustrate the need to continue to
improve cessation treatments. The primary purpose of the current study is to closely

examine emotion regulation as a possible target for improving quit attempt outcomes.

EMOTION REGULATION

The concept of emotion regulation has evolved over time. Some of the first work
on emotion regulation strategies dates to Sigmund and Anna Freud in the early 20
century in their work on psychological defenses. Anna Freud described these defenses as
“the ego’s struggle against painful or unendurable ideas or affects (75).” In the more
recent past, Susan Folkman and Richard Lazarus have examined “emotion-focused
coping,” which involves regulating the negative emotions that accompany stressful
events (68). Researchers such as Judy Garber and Kenneth Dodge have taken a more
developmental perspective, investigating the emergence of emotion regulation skills from

early childhood through adulthood (78).

Working Definition

Emotion regulation includes both the awareness and identification of emotions
and the set of strategies people use to redirect their emotions and modify their behaviors
to accomplish goals (94; 149; 248). Emotions originally evolved to help humans survive.
Emotions act as an internal cue to react or respond to a situation. According to the modal
model of emotion (Figure 1), emotions are generated when a situation occurs that the
individual views as being significant for his or her personal, social, and/or cultural goals.
The individual pays attention to the situation due to the perceived importance, gives it a
valenced meaning (positive or negative), and reacts with experiential, behavioral, and

physiological responses (98). Often, the emotion generated is helpful. Emotions can
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enhance our sensory processing (244), help generate behavioral change (217), assist with
complex decision-making (182), improve memory (202), and benefit navigation of social
interactions (69).

On the other hand, emotions can be harmful when their intensity, duration,
frequency, or type is not aligned with the particular situation. Other times, the emotion
can bias cognition and/or behavior (126). Frustratingly, emotions can frequently interfere
with goals in many of the same areas where emotions are helpful. For example, while
emotional judgment can help to navigate social interactions, intense affect can interfere
with an individual’s ability to correctly read other’s emotional states (25). Extremely
labile or volatile emotions make it difficult to act in accordance with goals (250). On a
clinical level, deficits in emotion regulation are associated with a variety of psychological
difficulties including depression (20; 166), posttraumatic stress disorder (PTSD; 24),
generalized anxiety disorder (GAD; 219), borderline personality disorder (BPD; 163),
eating disorders (82; 107), alcohol-use disorders (226), and substance-abuse (71).

Research examining emotion regulation has increased dramatically in the past two
decades, as its importance has become better understood. Unfortunately, this explosion of
research also contributed to a proliferation of terms and working definitions that are
similar but not always in alignment. This plethora of terms makes literature reviews
difficult and the different working definitions mean that similar constructs are measured
very differently across studies. The working definition of emotion regulation used for this
dissertation was proposed by Kim Gratz and Lizabeth Roemer and presented in their
2004 paper on the development and validation of the Difficulties in Emotion Regulation

Scale (DERS; 94). This multidimensional conceptualization is one of the more specific
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definitions and has been used across psychological research domains, including substance
abuse and addiction (71; 72). The conceptualization specifies four dimensions of emotion
regulation:

(a) awareness, understanding, and acceptance of emotions; (b) ability to engage in

goal-directed behaviors and inhibit impulsive behaviors when experiencing

negative emotions; (c) flexible use of situationally appropriate strategies to
modulate the intensity and/or duration of emotional responses rather than to
eliminate emotions entirely; and (d) willingness to experience negative emotions

as part of pursuing meaningful activities in life (94).

This definition is used primarily because of the clarity and thoroughness of the
conceptualization. It includes both cognitive and behavioral responses to emotion and
emphasizes the importance of using these strategies to engage in goal-directed responses.
Additionally, this definition corresponds to the DERS, one of the primary measures used
to assess emotion regulation both for the current project as well as within the field in
general. The terms emotion regulation and emotion dysregulation will be used throughout
the paper. Emotion dysregulation refers to times when individuals are experiencing

deficits in the areas described above, i.e., low levels of emotion regulation.

Demographic Factors

Emotion regulation patterns do vary some across gender and age. Women have
been found to experience more overall stress (176), but also to use more coping strategies
of all types including rumination, social support, and suppression (246; 247). Tamres et al
(246) argue that it is possible that women use more emotion regulation strategies because

they appraise situations as more stressful.
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Carstensen et al (38) theorize that as individuals age, they put more emphasis on
emotion regulation in order to help create meaning out of life. Some studies have found
increased use of effective emotion regulation strategies such as positive reappraisal (22)
and older adults believe that they are better at emotion regulation (158). Other studies
have found that older adults may engage in more passive regulation strategies such as
avoidance, suppression, and withdrawal (23). While the use of these strategies may help
older adults protect themselves from unpleasant emotions and maintain energy for other

pursuits (49), these strategies have been associated with increased emotional pathology

(5).

Emotion Regulation and Affect

There is some disagreement as to whether emotion regulation refers to the control
of affect or the control of an individual’s response to experiencing intense affect.
Frequently, studies will conflate negative affect and emotion dysregulation with the
assumption that negative affect is, at the very least, a sign of poor emotion regulation.
This conceptualization suggests that intense negative affect is inherently dysregulated and
problematic. Research does not support the idea that high emotional reactivity and
intensity on their own are accountable for to negative psychological outcomes (155; 156).

Thus, it is important to emphasize that while increased negative affect is often
associated with emotion dysregulation, they are two separate constructs with important,
distinct clinical implications (28). In other words, while individuals with poor emotion
regulation skills may be more likely to have increased or more intense negative affect
(101; 174; 218), neither emotion dysregulation nor negative affect is necessary or

sufficient for the other to be present. In fact, research suggests that attempts to avoid,
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minimize, or suppress negative internal experiences, such as affect, may actually have the
opposite effect, increasing the frequency and severity of negative affect (110; 253).
Emotion regulation skills allow an individual to respond more effectively to affect in
order to act in accordance with his or her goals. Emotion regulation may not necessarily
change the presence or initial intensity of an emotion; rather, it changes the individual’s
reaction to the emotion. For this reason, it is important to examine emotion regulation as

a moderator variable as described further below.

Emotion Versus Affect

It is important to note the difference between affect and emotion. While this
question is an ongoing debate in the literature and a full discussion is beyond the scope of
this dissertation, working definitions for both are briefly provided here. Affect is the
individual’s current experience measured along two, bi-polar (high/low) dimensions:
positive affect and negative affect (268). Unlike some other theories of affect that
conceptualize affect as measured along two dimensions, valence (positive to negative)
and arousal (high to low; 215), the two-factor model of affect posits that positive and
negative affect are independent factors and research supports this supposition, finding
that the two factors are not highly correlated and show strong associations with different
characteristics and outcomes (267). The measure of affect used for the current study, the
Positive and Negative Affect Schedule (PANAS) is based on this two-factor model of
affect (267). In contrast to affect, emotion is a more specific, discrete state such as anger,

happiness, or fear, where the feeling is tied to a situational cause (207)

The Extended Process Model of Emotion Regulation
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James Gross’s process model of emotion regulation (97) is the primary model
used to conceptualize emotion regulation and is consistent with the working definition
described earlier. The model originates from the modal model of emotion (Figure 1),
described above. As a brief reminder, the modal model suggests that emotion arises when
a situation occurs that an individual views as personally relevant and he or she gives
attention to the situation. By nature of attending to the situation, the individual appraises
the situation and assesses its relevancy to his or her goals. This appraisal leads to the
production of emotion and the subsequent experiential, neurobiological, and behavioral
changes (99). These changes then create a feedback loop that can create a new situation,
beginning the process over again.

The process model of emotion regulation (Figure 2; 98) expands on the modal
model, viewing each step in the model as a possible point to regulate emotion. Moving
through time, situation selection is the first possible intervention and involves the
individual seeking out or avoiding situations based on the expected effect on emotions. If
an individual finds him or herself in an uncomfortable or dysregulating situation, he or
she may try to change the situation, labeled situation modification. When the individual
cannot alter the situation, he or she may use attentional deployment, focusing on
different, less dysregulating aspects of the situation. Cognitive change involves altering
one’s appraisal of the situation to limit or modify the emotional effects. Finally, response
modulation refers to altering behavioral or physiological responses to the emotion.

The extended process model of emotion regulation adds yet one more level to the
model, describing three stages overarching the entire process (100). The first stage is the

identification stage. In this stage, the triggered emotion is evaluated and the individual
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decides whether or not to attempt to regulate the emotion. During this stage, the
individual perceives and identifies the emotion, determines whether the affective valence
is strong enough to require regulation, and then activates the goal to regulate the emotion.
Emotional dysregulation in this stage may stem from poor awareness or acknowledgment
of emotion, failure to recognize the need to regulate an emotion, or the decision not to act
to regulate the emotion despite the recognition that it would be more effective to do so.

Once the individual decides to regulate the emotion, he or she enters the second
stage, the selection stage, the goal of which is to decide which emotion regulation
strategy to use. In this stage, the individual examines the possible regulation strategies,
many of which are described in the following section, and evaluates which strategy is
best based on contextual and internal factors such as emotion intensity or cognitive
resources available. Breakdowns in emotion regulation at this stage may result from
difficulty recognizing the variety of strategies available, preference for less effective
strategies, or perceived inability to implement certain strategies.

The third and final stage is the implementation stage. At this point, the individual
moves from choosing a regulating strategy to actively utilizing the skill within the
specific context. Problems at this stage may arise from difficulty recognizing how to
implement the chosen strategy in the specific situation or from poor execution of the
emotion regulation skill.

In summary, Gross’s extended process model of emotion regulation provides a
research-based conceptualization of the course of emotion regulation while also

attempting to account for why a specific strategy is chosen.

Neurobiology of Emotion Regulation
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The regulation of emotion is controlled by a variety of neural networks. Though
an extensive review of the neuroscience of emotion regulation is beyond the score of this
paper, a brief review follows. All of the following information has been summarized
from Silvers et al (237). The amygdala likely plays a large role in the detection of
emotionally-salient situations due to its reactivity to both positive and aversive stimuli.
The anterior dorsomedial prefrontal cortex helps individuals make judgments about one’s
own mental state and the mental states of others in order to adapt appropriately. The
dorsolateral prefrontal cortex and inferior parietal cortex are primarily associated with
concentration, working memory, and focus on goals. The dorsal anterior cingulate and
posterior dorsomedial prefrontal cortex are involved in the initiation and maintenance of
controlled processing. The ventrolateral prefrontal cortex is implicated in the selection of
goal-related responses and information from memory, as well as the production of
speech, including internal speech, often necessary to enact the emotion regulation

strategies.

Emotion Regulation Strategies

Much of the research conducted in the area of emotion regulation focuses on
specific strategies. A brief description of a few of these strategies, as well as related
research, follows below. Table 1 provides a review of additional strategies and related

research.

Cognitive Strategies

Cognitive strategies are similar to attentional deployment and cognitive change
described in the extended process model and defined as “how individuals direct their

attention within a given situation so as to influence their emotions” (102).
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Reappraisal

When using reappraisal, an individual thinks about a situation in a way that
reduces the emotional impact of the situation (98). For example, an individual feeling
hurt and angry that a friend cancelled their plans, may reappraise the situation and focus
on the fact that she now has unexpected time to perform a number of tasks that she had
been anxious about having time to complete. Research examining self-report of affect,
physiological responses, and neural processes supports the effectiveness of using

reappraisal to reduce negative affect (87; 103).

Emotion Suppression

Emotion suppression is the inhibition or dampening of an emotion that has
already been triggered (99). Some research has found suppression to be effective at
reducing negative affect in the short-term, but counterproductive in the long run, leading
to increased negative affect after the situation has passed (80). Interestingly, while
suppression can reduce negative affect briefly, the neural effects of suppression mirr