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Affect inductions have become essential for testing theories of affect and for conducting experimental
research on the effects of mood and emotion. The current review takes stock of the vast body of existing
literature on affect induction procedures (AIPs; also referred to as mood inductions) to evaluate the
effectiveness of affect inductions as research tools and to test theories of affect (e.g., the bipolarity
hypothesis, negativity bias, positivity offset, and theories of emotionality and gender) using meta-analytic
data. In doing so, we seek to address whether AIPs are effective for inducing affective states, what
conditions maximize their effectiveness, for which emotions they are most effective, for whom they are
most effective, and whether affect induction findings can provide insight into theories of affect. A
meta-analysis of 874 samples and 53,509 participants suggests that affect inductions are effective on
average (� � 1.32), but this effectiveness varies with the type of affect induction, the emotion being
induced, and the gender of the participants. Further, results indicate coupled activation where the
induction of positive (negative) emotions leads to a corresponding reduction in negative (positive)
emotions, which provides support for the bipolar continuum of positive and negative affect. Results also
revealed a negativity bias in which individuals display stronger reactions to negative stimuli than positive
stimuli. A practical guide in the choice of affect induction procedures for researchers is presented and
implications for emotion theory are discussed.

Public Significance Statement
This meta-analysis illustrates the effectiveness of affect inductions as a tool for changing one’s
emotional state. However, the effectiveness of these procedures varies substantially across how, why,
and to whom these inductions are administered, illustrating the importance of careful thought when
choosing the best way to enhance (or reduce) one’s emotional state.
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The influence of emotion spans across nearly all aspects of
human psychology, including the study of memory (Bower, 1981;
Isen, Shalker, Clark, & Karp, 1978), creativity (Baas, De Dreu, &
Nijstad, 2008; Isen, Daubman, & Nowicki, 1987), problem solving

(Gasper, 2003), decision making (Lerner, Li, Valdesolo, & Kas-
sam, 2015), persuasion (Bless, Bohner, Schwarz, & Strack, 1990;
Petty & Briñol, 2015), and stereotyping (Bodenhausen, Kramer, &
Süsser, 1994; Bless, Schwarz, & Kemmelmeier, 1996; Park &
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Banaji, 2000). Historically, researchers have utilized two ap-
proaches to understanding the effects of emotion on cognition and
behavior (Cronbach, 1957): examining the relationship between
naturally occurring emotion and outcomes, or experimentally ma-
nipulating emotion to assess the effect of the manipulation on
outcomes. The former correlational approach is limited in the
extent to which one can infer causal relationships between emotion
and cognition/behavior. In contrast, the latter experimental ap-
proach, in which an affective state is induced, allows for stronger
causal inferences. Given broad interest in understanding the causal
effects of affect, this approach to studying emotions has become
widespread across the field of psychology. For example, Fredrick-
son and Branigan (2005) tested their broaden-and-build theory of
positive emotions (Fredrickson, 1998, 2001) by inducing emotions
such as amusement, contentment, anger, and anxiety. Similarly,
affect inductions were central to Larsen and Ketelaar’s (1989) test
of Gray’s model of personality functioning (Gray, 1981) in which
extroverts’ and neurotics’ sensitivity to positive and negative af-
fect inductions mapped on to emotional reactivity profiles associ-
ated with these personality traits (for additional evidence of affect
induction influence, see early reviews by Clark, 1983 and Good-
win & Williams, 1982). Given the ubiquity of this experimental
technique, understanding how to manipulate emotions, which ma-
nipulations are most effective, and for whom these manipulations
are most effective is essential for advancing the science of emo-
tions.

Therefore, the purpose of this paper is to review and evaluate
the effectiveness of affect induction procedures (AIPs), or strat-
egies used to experimentally manipulate a participant’s affec-
tive state. In this effort, our first goal is to evaluate the effec-
tiveness of AIPs as a research tool. Given that AIPs have been
criticized for producing only minimal amounts of change in the
intended emotional state (Marston, Hart, Hileman, & Faunce,
1984) and no existing meta-analysis has evaluated the entire
body of AIP literature to determine the accuracy of these
criticisms, this is an important step in evaluating whether AIPs
deserve their current popularity as a research tool. Thus, we
seek to evaluate the efficacy of AIPs and the features of AIPs
that enhance their efficacy in research and practice. Although
this has clear implications within the field of psychology, we
argue that evaluating AIP effectiveness has implications for the
study of emotion beyond psychology as well, in other fields
such as marketing (e.g., the effect of emotion on purchasing
decisions), engineering (e.g., the effect of emotion on human-
robot interactions), healthcare (e.g., the effect of patient emo-
tion on medical advice adherence), and political science (e.g.,
the effect of emotion on voter behavior).

Beyond investigating the practical utility of AIPs, a review of
AIP effectiveness can also deepen our theoretical understanding
of emotions. For instance, our review can aid in addressing the
ongoing debate regarding the extent to which positive emotions
and negative emotions are bipolar opposites or if they are
independent and can be experienced simultaneously (Russell &
Carroll, 1999). Thus, our second goal is to seek an answer for
the questions, “What happens to positive emotions when neg-
ative emotions are induced?” and “What happens to negative
emotions when positive emotions are induced?” As a third goal,
the current review also seeks to understand the characteristics
of individuals (e.g., male or female) who react most strongly to

AIPs. Finally, we seek to provide comparisons across discrete
emotions to contribute to literature on emotion regulation by
noting which emotions are particularly sticky (and difficult to
change via intervention) or mutable (and comparatively easier
to change via intervention).

Affect Induction Procedures

Prior to introducing various AIPs, we would first like to
clarify that although we use the term affect induction in the
current paper, the more commonly used term for this procedure
in the field is mood induction. To explain our decision to use a
term that is inconsistent with existing scholarly work, we note
that emotions involve short-duration states in response to a
stimulus, whereas moods are longer-duration states that are not
in response to a particular stimulus, and affect is an umbrella
term that incorporates both mood and emotion (Ekman, 1994;
Gross, 2010). Because AIPs are stimuli that may elicit both
short-term and longer-term states (i.e., emotion and mood), we
use the term affect induction in the current review. In Table 1,
we present a summary of the AIPs that are commonly utilized
to manipulate emotion in an experimental context (for an in-
depth review of each AIP type, see Martin, 1990). These
procedures range from those that ask participants to actively
participate in the induction by imagining a scenario, recalling
an event, or contracting a particular set of facial muscles, for
example, to those that involve more passive participation where
the individual is asked to listen to music, watch a film, or look
at photographs, for example.

Given the popularity of AIPs in research, it comes as no
surprise that the AIP literature has been previously reviewed.
Early reviews of the AIP literature did not provide meta-
analytic effect sizes but did provide qualitative evidence that
AIPs are most effective when the intent of the induction is
known to participants (Martin, 1990) and when the AIP is
inducing a negative rather than positive emotion (Gerrards-
Hesse, Spies, & Hesse, 1994). Other reviews sought to evaluate
and/or compare specific types of affect induction procedures
(Albersnagel, 1988; Brenner, 2000; Kenealy, 1986). Later re-
views of the literature provided meta-analytic effect sizes that
evaluated a single type of AIP (e.g., the Velten AIP; Larsen &
Sinnett, 1991; Nummenmaa & Niemi, 2004) or focused on
specific discrete emotions such as elation and depression
(Westermann, Spies, Stahl, & Hesse, 1996). More recently, a
meta-analysis by Lench, Flores, and Bench (2011) sought to
examine the extent to which AIPs impact non-affect outcomes
including physiological, behavioral, and cognitive outcomes
(e.g., do happiness inductions enhance creativity?). Although
Lench et al. report the effect of affect inductions on affect (i.e.,
the focus of the current paper), they only present effect sizes
representing whether each of these AIPs change any self-report
of emotion or arousal (e.g., whether a happiness AIP induces
anxiety) as opposed to whether affect inductions induce the
intended emotion (e.g., whether a happiness AIP induces hap-
piness), which is the focus of the current paper.

Thus, although the AIP literature has been reviewed several
times in the past, a meta-analytic evaluation of the effectiveness
of the wide range of existing AIPs in inducing the emotion they
are intended to induce does not exist. Thus, we seek to evaluate
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the effectiveness of AIPs in the current study. In doing so, we
also provide methodological advances over previous reviews by
not restricting our search to specific journals (cf. Westermann et
al., 1996), not excluding dissertations (a practice that can inflate
effect sizes; cf. Lench et al., 2011), and using appropriate
meta-analytic techniques to combine across between-person
and within-person effects sizes (Morris & DeShon, 2002),
which no prior review has done. Below, we discuss a series of
six practical and theoretical questions that we seek to address in
the current paper.

Are AIPs Effective and Which AIPs Are
Most Effective?

Despite the ubiquitous use of AIPs, there appears to be an
equally large body of criticism regarding whether AIPs induce
the intended emotional state. Although induction procedures
have evolved well beyond early elicitation methods (e.g., ask-
ing participants to decapitate a rat to induce disgust; Landis,
1924), some have suggested that modern AIPs only offer mild
elicitations of the intended emotion (Marston et al., 1984;
Philippot, 1993). Thus, the current paper seeks to examine
whether AIPs are effective (i.e., do they result in a significant
increase in the intended emotion) and the extent to which they
are effective (i.e., is this change minimal, as previously sug-
gested).

Equally important, we also ask “Which type of AIP is the
most effective?”. Prior reviews have produced equivocal results

upon comparing AIP types. Whereas some have lauded the
performance of music to elicit emotions (Albersnagel, 1988;
Martin, 1990), others have found support for pictures (Lench et
al., 2011) or film (Westermann et al., 1996) as the most effec-
tive type of AIP. Thus, it is unclear which type of AIP (see
Table 1 for a summary of types) is most successful in eliciting
the intended emotion.

Interestingly, prior reviews of the AIP literature have consis-
tently referred to the Velten procedure, which involves reading
elated or depressed self-referential statements and attempting to
feel the emotion suggested by each (Velten, 1968), as “by far the
most widely used AIP” (Westermann et al., 1996, p. 559; see also
Kenealy, 1986). In this vein, we ask, “Which AIP is most com-
monly used?” in hopes of evaluating whether the most popular
AIPs are also the most effective. If results suggest that popularly
used AIPs are ineffective, this would have implications for the
interpretation of a wide array of findings across multiple research
areas.

What Enhances the Effectiveness of AIPs?

Instruction

AIPs can be distinguished on whether participants are explic-
itly instructed to feel a particular emotion (e.g., “Become fully
involved and try as hard as possible to feel the mood sug-
gested”; Sutherland, Newman, & Rachman, 1982, p. 129), or

Table 1
Affect Induction Procedures

Method Description

Velten • Participants read 60 elated or depressed self-referential statements, and are asked to feel the suggested affective state
• Modified version includes shorter versions (e.g., Terhaar et al., 2010) or versions with specific content removed (e.g.,

Henderson & Lohr, 1982)
Imagination • Participants are instructed to imagine a given scenario that involves a specific affective state

• Participants may also be instructed to write down their thoughts
Autobiographical recall • Participants are instructed to recall an autobiographical event that involves a specific affective state

• Participants may also be instructed to write down the scenario and feelings they re-experienced
Film • Participants watch a film that involves a specific affective state

• Emotionally contagious films (ECOFs), or short films that do not contain a story but only show the head and
shoulders of a person who expresses a particular emotion are sometimes used (Papousek, Schulter, & Lang, 2009)

Reading a story • Participants read a story or vignette that involves a specific affective state
Music/sounds • Participants listen to music or sounds that are meant to reflect a specific affective state

• To induce sadness, the music is often manipulated to be slower than the original
Pictures • Photographs of emotionally-charged situations or stimuli are used to induce a specific affective state

• The International Affective Picture System (Lang, Bradley, & Cuthbert, 2008) is one of the most common stimuli
• Pictures of faces can also serve as the stimuli (e.g., Schneider, Gur, Gur, & Muenz, 1994)

Feedback • Participants are given a bogus test of ability (e.g., math), and are given predetermined positive or negative feedback
regarding their performance to induce positive or negative emotion, respectively

Coping challenge • Participants are put in a challenging situation that requires active coping (e.g., giving a public speech or performing a
difficult math task in front of others)

• Most often, this is used to induce anxiety
Manipulation of face/

body
• Participants are instructed to contract specific muscles of the face or maintain a specific body posture that represents

a particular affective state
• Most often, participants are not told what emotion/posture/facial expression to make (e.g., they are told to show their

teeth and contract the zygomaticus muscle instead of being told to smile)
Jokes/cartoons • Participants are asked to read jokes or are shown cartoons, most often to induce a positive affective state
Odor • Participants are exposed to a scent, most often to induce disgust
Video recording/social

pressure
• Participants are told they will be video recorded or are put under some form of social pressure (in some cases they

are recorded and in others the instructions are the only induction)
• Most often, this is used to induce anxiety
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whether the participants are not given instructions to feel a
particular emotion (e.g., “Please watch the film carefully”;
Rottenberg, Ray, & Gross, 2007, p. 12) and therefore do not
know the intended effect of the stimuli. Although there is some
evidence that deliberate instruction increases AIP effectiveness
(e.g., Lenton & Martin, 1991), some argue that this may be an
artificial inflation (i.e., not representative of real emotion
change) that is due solely to demand characteristics (Buchwald,
Strack, & Coyne, 1981; Clark, 1983; Goodwin & Williams,
1982; Westermann et al., 1996). Thus, the current analysis
investigates AIP effectiveness with and without instruction to
not only evaluate whether explicit instructions increase the
effectiveness of AIPs, but also to evaluate whether AIPs are still
effective even without instruction (and can be used with fewer
concerns about demand characteristics).

Instructions may also be delivered truthfully (e.g., “Listen to
the music and try to feel the emotions present within the
music”) or with deception (e.g., “Listen to the music. After the
music has ended, you will be asked to evaluate how much you
like/dislike the music.”). Any positive change in the intended
mood exhibited as a result of an AIP delivered with deception
is less likely to be due to demand characteristics because
participants are less likely to be aware of the purpose of the
study. Therefore, we also investigate whether AIPs delivered
truthfully exhibit larger effect sizes than those delivered with
deception, and whether those delivered with deception are still
effective, making them suitable for use while reducing concerns
about demand characteristics.

Single Versus Combined AIPs

In addition to deciding whether one should use instructions
and/or deception, the administrator of an AIP must also decide
whether to deliver a single AIP or multiple AIPs in combination.
Multiple AIPs are sometimes used in a single experiment with the
intended goal of increasing the effect of the induced emotion. For
example, music AIPs are commonly added to the background of
other AIPs. Although combined AIPs tend to show larger effects
than single AIPs when inducing a depressed state (Westermann et
al., 1996), it is unclear whether this extends to other emotions.
Thus, we evaluate the effectiveness of single AIPs versus com-
bined AIPs, and we compare common combinations of AIPs to
determine their relative effectiveness.

Which Emotions Are the Easiest to Elicit?

Positive Versus Negative Affect

The negativity bias refers to the human tendency to attend to and
give greater weight to negative stimuli compared with positive
stimuli (Cacioppo & Berntson, 1994). There are several ways in
which the negativity bias can manifest, including negative po-
tency, or the tendency for negative stimuli to be more salient than
positive stimuli of equal magnitude (Rozin & Royzman, 2001).
Some have argued that the negativity bias is evolutionarily adap-
tive because it predisposes our attentional processes to pay ex-
treme attention to negative stimuli, allowing us to evade danger-
ous, life-threatening stimuli (Vaish, Grossmann, & Woodward,
2008). Extended to the AIP literature, the negativity bias would

suggest that negative AIPs should induce negative emotion to a
greater extent than positive AIPs induce positive emotion because
humans are predisposed to attend to negative stimuli more than
positive stimuli. Interestingly, no meta-analytic point estimate of
the negativity bias exists. Therefore, although primary study evi-
dence has found support for the negativity bias in affective judg-
ments (Ito, Cacioppo, & Lang, 1998), social information process-
ing (Fiske & Taylor, 1991), event-related brain potentials (Ito,
Larsen, Smith, & Cacioppo, 1998), and even in infants and animals
(Miller, 1961; Vaish et al., 2008), we do not have composite
evidence regarding the strength of the negativity bias phenomenon
in general. Thus, as a test of the negativity bias, we evaluate
whether negative AIPs elicit negative emotion to a greater extent
than positive AIPs elicit positive emotion.

Discrete Emotions

Although emotion states elicited by AIPs can be analyzed using
broad categories such as positive and negative affect, it may be the
case that all emotions within these broad categories are not uni-
formly affected by AIPs. Answering recent calls to move beyond
studying emotional valence exclusively (Lerner & Keltner, 2000),
we also examine the role of discrete emotions in AIP effectiveness.
Specifically, we argue that it may be functionally adaptive to avoid
attending to sadness stimuli (because attending to sadness stimuli
makes one sad; Gross & Levenson, 1995) and therefore, sadness
AIPs may exhibit weaker effect sizes compared with AIPs target-
ing other emotions. In contrast, anger, anxiety, and disgust stimuli
may produce larger effect sizes because humans are evolutionarily
predisposed to pay close attention to these stimuli (e.g., the fight-
or-flight response arguably cannot exist without first detecting an
anger/anxiety-provoking stimulus, and disgust similarly allows us
to avoid life-threatening situations such as avoiding a contami-
nated environment or individuals with disease). Therefore, in
addition to examining AIPs categorized as broadly inducing pos-
itive and negative affect, the present analysis also examines the
effectiveness of AIPs designed to induce happiness, sadness, anx-
iety, anger, calm, and disgust (i.e., the most commonly induced
emotional states).

For Whom Are AIPs Most Effective?

Gender

Gender is often inextricably linked to beliefs about emotionality.
Women are often stereotyped as being more emotional than men
(Barrett & Bliss-Moreau, 2009; Brody & Hall, 2008; Shields,
2002), suggesting that women may react more strongly to AIPs
than men. However, results do not necessarily support the notion
that women are more emotionally reactive than men (Barrett,
Robin, Pietromonaco, & Eyssell, 1998; Grossman & Wood, 1993;
Shields, 2002). In particular, recent meta-analytic evidence on
gender differences in self-reports of shame, guilt, embarrassment,
and pride concluded that “blanket stereotypes about women’s
greater emotionality are inaccurate” (Else-Quest, Higgins, Allison,
& Morton, 2012, p. 947). Nevertheless, some empirical evidence
still supports gender differences in the perception of and sensitivity
to emotion, wherein women use more cues to detect emotional
stimuli (i.e., both internal and external cues) than men (who are
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less sensitive to external cues; Pennebaker & Roberts, 1992).
Similarly, Westermann et al.’s (1996) review of elation/depression
AIPs found evidence that women were more reactive to AIPs.
Thus, we seek to meta-analytically test whether AIPs exhibit
stronger effects in women than men.

Cross-Cultural Differences

Cross-cultural differences in the experience of emotions have
been a prominent area of emotion research (e.g., Russell, 1983,
1991), and findings indicate a potential for systematic cross-
cultural differences in AIP susceptibility. First, it appears that East
Asian cultures experience fewer positive emotions than Americans
(Kitayama, Markus, & Kurokawa, 2000), whereas negative emo-
tions are more similarly experienced across cultures, suggesting
that some cultural differences in emotion experiences after a
positive AIP may emerge. Second, there are important cultural
differences in expressiveness norms that relate to how one self-
reports his or her emotional experience after an AIP. Namely, East
Asian cultures tend to encourage less public expression of emotion
than Western cultures (Bond, 1993), which may reduce the effec-
tiveness of AIPs in East Asian cultures compared with Western
cultures. Additionally, most self-report emotion assessments em-
ploy Likert-type scales, which have been found to have confound-
ing effects across cultures due to the reference group effect
wherein participants base their ratings on comparisons to a hypo-
thetical reference group that differs across cultural contexts
(Heine, Lehman, Peng, & Greenholtz, 2002). Given that cultural
emotion standards vary widely, it is important to examine AIPs in
a manner that is sensitive to these differences. In the present
analysis we aim to test whether cultural differences impact AIP
susceptibility. Studies from meaningfully different geographic re-
gions will be examined separately, including North America, Eu-
rope, Australia/New Zealand, Central and South America, Middle
East, and Asia.

Clinical Diagnosis

When AIPs were first introduced, some researchers (Goodwin &
Williams, 1982) reviewed the possibility of using induced depres-
sion as a tool to study clinical depression. However, little is known
about the effects of AIPs within clinical populations. Prior reviews
have even excluded clinical patients from results to draw conclu-
sions about nonclinical adults (Westermann et al., 1996). One
could argue that clinical samples will be less sensitive to negative
emotion AIPs because of a ceiling effect wherein they are
already in a heightened negative emotional state (e.g., high in
depression, anxiety) and may have less room to increase their
negative emotions than their non-clinical counterparts. How-
ever, research on clinical populations suggests that these individ-
uals attend to negative stimuli and/or have difficulty disengaging
from negative stimuli more often than non-clinical counterparts
(Joormann & Gotlib, 2007; MacLeod, Mathews, & Tata, 1986;
Mathews & MacLeod, 2005; Olatunji & Wolitzky-Taylor, 2009;
Pineles & Mineka, 2005). The present analysis, therefore, exam-
ines whether clinical populations are more susceptible to the
influence of negative stimuli by examining whether negative emo-
tion AIPs show greater effect sizes for negative emotions in
clinical populations than in non-clinical populations. In addition,

we also examine clinical and non-clinical differences in positive
emotion AIPs to shed light on whether these populations react
differently to positive stimuli as well.

Testing the Coupling and Decoupling of Positive and
Negative Emotions: Do AIP Results Support the

Bipolarity Hypothesis?

In this review, we use AIPs to test emotion theory in two ways.
We first seek to provide a test of the bipolarity of positive and
negative emotions. The notion that positive and negative emotion
(i.e., happy vs. sad) are opposite ends of a bipolar continuum has
been succinctly described by Russell and Carroll (1999), who
state, “Bipolarity says that when you are happy, you are not sad
and that when you are sad, you are not happy” (p. 25). Stated
differently, the bipolarity hypothesis (Barrett & Russell, 2003)
suggests that positive and negative affect are nonindependent,
mutually exclusive, and exist on a bipolar, positive-negative con-
tinuum. The idea that positive and negative emotions lie on a
continuum implies coupled activation: positive emotion AIPs
should increase positive emotion and also decrease negative emo-
tion, and negative emotion AIPs should increase negative emotion
and also decrease positive emotion.

Alternatively, some emotion theorists suggest that positive and
negative emotions are independent of each other (Cacioppo &
Berntson, 1994), such that individuals can experience positive and
negative emotions at the same time (Larsen & Mcgraw, 2011;
Larsen, McGraw, & Cacioppo, 2001). Proponents of the indepen-
dence of positive and negative emotions argue that positive and
negative affect appear to have different physiological substrates
that can have uncoupled activation (Cacioppo & Berntson, 1994).
If positive and negative emotions are indeed independent and lie
on two different continua, it implies decoupled activation: a pos-
itive AIP should result in an increase in positive emotion but a
nonsignificant change in negative emotion, and a negative AIP
should result in an increase in negative emotion and a nonsignif-
icant change in positive emotion. Therefore, through our AIP
review, we can examine whether AIPs generally lead to coupled or
decoupled activation of positive and negative emotions, which can
lend support to the bipolarity hypothesis or independence hypoth-
esis, respectively.

Do Negative AIPs Overcome the Positivity Offset?

The positivity offset refers to the phenomenon in which indi-
viduals tend to be in positive moods in the absence of threatening
stimuli (Cacioppo & Berntson, 1994, 1999), which may have
evolved to promote behavior that increases chances of reproduc-
tive success during times when it is safe to do so (Diener, Ka-
nazawa, Suh, & Oishi, 2015). Thus, prior to an AIP, the average
participant should exhibit modest levels of positive emotions and
low levels of negative emotions. This presents a problem for the
effectiveness of negative AIPs that begs the question, “On average,
are negative AIPs strong enough to overcome the positivity offset
and induce true, negative affect?”. Notably, prior reviews of the
AIP literature have only examined change scores in emotion (e.g.,
Lench et al., 2011; Westermann et al., 1996). Although it is
important to understand the extent to which negative AIPs change
negative emotion, it is equally important to understand whether the
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mean level of negative emotion after an induction indicates a
negative emotional state. This is particularly important for nega-
tive AIPs given the positivity offset, because negative AIPs are
tasked with changing the average individual’s mood from positive
to negative, whereas positive AIPs are tasked with changing the
average individual’s mood from positive to more positive.

Notably, the positivity offset and negativity bias can, and do,
co-occur because the positivity offset refers to mean levels of
emotion in the absence of stimuli and the negativity bias refers to
what happens in the presence of negative versus positive stimuli.
Thus, we ask whether the overattendance to negative stimuli that
should occur with a negative AIP is enough to overcome the
positivity offset. The answers to these questions are critical for the
large body of research that relies on AIPs to study the effect of
negative emotion on a construct or phenomenon; if negative AIPs
do not induce a true negative emotion, then any empirical finding
involving the effect of negative emotion on an outcome (for a full
list, see Lench et al.’s 2011 meta-analysis of the effect of AIPs on
outcomes) may be questioned because negative emotion may not
have actually been induced in these studies.

Method

Literature Search

Studies were identified for inclusion by conducting a search in
PsycINFO (1806–2018), PsycARTICLES (1894–2018), PubMed
(1948–2018), and ProQuest Dissertation and Theses Global
(1743–2018) for the keywords mood induction, affect induction,
and emotion induction. The end date for the search was December
31, 2018. The search returned 3,871 studies (retracted papers were
excluded [e.g., Avramova & Stapel, 2008]), which were then
reviewed for the following inclusion criteria. First, the study had to
be written in English. Second, the study had to involve an induc-
tion of affect (i.e., state positive affect, state negative affect,
happiness, elation, cheerfulness, sadness, depression, anxiety,
stress, worry, fear, anger, disgust, guilt, shame, calm). Inductions
of cognitive states that were not explicitly affect-related (e.g., an
induction of success that involved pre- and post-induction mea-
sures of feelings of success) were not included. Third, the study
had to include a self-report measure of affect that was employed to
assess the strength of the affect induction. Effect sizes were only
included if the affect scale measured the same emotion or mood
targeted by the AIP. For example, if a study induced happiness and
measured disgust pre- and post-affect induction, it was excluded,
but if a study induced happiness and measured happiness, it was
included. The only exceptions to this involved the inclusion of all
emotion scales for neutral AIP effect sizes (because neutral AIPs
were never assessed with a self-report of neutral emotion) and the
inclusion of discrete emotion AIPs that were evaluated with a
broader positive/negative affect scale (e.g., a sadness AIP evalu-
ated with a negative affect scale); however, these effect sizes were
only included in the calculation of the broader positive/negative
affect AIP meta-analytic effect sizes and were not included in
meta-analyses of discrete emotion AIPs (e.g., the sadness AIP
effect size only included AIPs that were evaluated with a sadness
scale). The self-report measure was required to have been admin-
istered either (a) before and after the affect induction (i.e., a
pre–post, repeated measures, within-person design), or (b) to a

treatment and control group (i.e., an experimental, independent
groups, between-persons design). Studies that involved both a
treatment and control group as well as a pre–post administration of
a self-report mood measure were also included. Fourth, studies
were only included if they reported enough information to calcu-
late an effect size (see Morris & DeShon, 2002). Finally, studies
that only reported effect sizes involving participants for whom the
AIP was successful were excluded. These inclusion rules reduced
the database of studies to 529 studies, 874 independent samples,
and a total sample size of 53,509. The mean proportion of females
in the final set of samples was 65.30% and the mean age was
26.05. The entire search and inclusion process is displayed in
Figure 1.

Data Coding

Studies that met the aforementioned inclusion criteria were then
coded for several elements (all studies included in the meta-
analysis and the coded information from each are provided in
online supplemental material). One author coded each study first,
and a second author checked these coding decisions. The coders
agreed on 99% of the data coded (few, if any of the coding
decisions involved a subjective judgment). First, each study was
coded as either a repeated measures design (i.e., a single group
received an AIP and responded to pre- and post-induction self-
reports of affect), an independent groups design (i.e., an experi-
mental group received an AIP and a control group received a
neutral AIP and both groups responded to a post-induction self-
report of affect), or an independent groups with repeated measures
design (i.e., an experimental and control group responded to pre-
and post-induction self-reports of affect). Next, the affective state
being induced was coded for the specific type of emotion that was
induced (e.g., happiness, sadness,1 disgust), and for whether it was
a positive affect induction (i.e., happiness, elation, cheerfulness,
calm, or general positive affect) or a negative affect induction (i.e.,
sadness, depression, disgust, anxiety, anger, stress, fear, or general
negative affect).

For the neutral AIP meta-analysis, any neutral induction that
resulted in a negative effect size was reversed in sign so that when
these effect sizes were combined into a meta-analytic effect size,
the resulting d value indicated the absolute value of change in
emotion, which addresses the general question of whether neutral
AIPs are truly neutral. In addition, we also provide a meta-analytic
effect size of neutral AIPs with the sign of the d values from
primary studies coded to reflect the valence of the self-report
emotion being assessed to determine whether neutral AIPs tend to
induce more positive or negative emotions. For example, neutral
AIPs that increased a self-report of positive emotion were coded as
positive and neutral AIPs that increased a self-report of negative
emotion were coded as negative.

In addition, studies were coded to indicate the type of affect
induction procedure (e.g., imagination, film, music). Further in-
formation was coded to indicate whether the participants were told
that a mood or emotion was being induced or whether the partic-
ipants were deceived. The type of scale used to measure self-
reported emotion or mood was also coded. If a study involved

1 Elation AIPs were coded as happiness AIPs, and depression AIPs were
coded as sadness AIPs.
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more than one self-report of emotion or mood (e.g., depression was
induced and the study measured depression with two depression
measures), the effect sizes for each scale were averaged. For
studies that involved several different AIPs at multiple time points
(e.g., a happiness AIP was followed by a separate disgust AIP),
only the information from the first AIP was included to remove
AIP effects that were likely to have been confounded by prior AIPs
(studies in which the order of AIPs was counterbalanced were
naturally excluded because an effect size for the first AIP was
typically unavailable). To compare single and combined AIPs, we
coded an effect size as combined if multiple AIPs were delivered
to induce the same emotion and a single effect size was reported
for the effects of both. Lastly, studies were also coded for several
characteristics of the sample, including gender (if the entire sample
was comprised of men or women or if the authors reported sepa-
rate effects sizes for each gender), national origin (if the authors
gave an explicit statement of the country in which the sample was
collected), and clinical disorder (if the entire sample met criteria
for a mental health diagnosis such as depression or the authors
explicitly stated that the sample excluded those with mental health
diagnoses).

Testing the Coupling and Decoupling of Positive and
Negative Emotions

To test whether positive and negative emotions are coupled or
decoupled, we examined whether positive (negative) emotion AIPs
were effective in changing both positive and negative emotion. In
addition to analyzing change in emotional states, we also sought to
analyze mean levels of pre- and post-AIP positive and negative
emotion to understand not only the direction of change, but also

the magnitude of emotion these AIPs produce, on average. For
these analyses, we only included studies using the most commonly
used measure of self-reported positive and negative affect, the
Positive and Negative Affect Schedule (PANAS; Watson, Clark,
& Tellegen, 1988). Focusing on a single scale allows us to report
mean levels of pre- and post-AIP emotion on that scale, which can
inform us whether a positive emotion AIP, for example, not only
increases positive emotion, but also whether the resulting emo-
tional state represents low, medium, or high levels of positive
emotion on the PANAS. For example, there may be positive
change, but if this change only moves participants from a 2.0 to a
3.0 on the PANAS’ 5-point Likert positive affect scale, one could
argue that the AIP is not producing high levels of positive emotion.
Arguably, our choice to focus on the PANAS is a very conserva-
tive test of the bipolarity hypothesis, given that the PANAS rep-
resents positive and negative affect as independent constructs
rather than bipolar constructs (i.e., the positive affect items on the
PANAS are not semantically bipolar to the negative affect items;
Feldman-Barrett & Russell, 1999; Watson & Tellegen, 1985).
Therefore, positive and negative affect measured with the PANAS
are conceptually orthogonal within the affect space and should
produce decoupled change.

Analyses

Because the current meta-analysis involved combing effect sizes
from three types of primary studies (i.e., repeated measures, inde-
pendent groups, and independent groups with repeated measures),
we used the procedures described in Morris and DeShon (2002) to
conduct a random effects meta-analysis (analyses were conducted
in SAS Version 9.4). As described by Morris and DeShon, the

Figure 1. Flowchart of the search and selection procedure.
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three types of effect sizes included in our database of primary
studies must be transformed into a common metric to compute a
single meta-analytic effect size. All original effect sizes were
transformed into a repeated measures metric because the current
meta-analysis was meant to investigate within-person change in
emotion as a result of an affect induction. Standardized mean
differences in repeated measures studies were calculated using
Equation 4 from Morris and DeShon (2002). This equation re-
quires knowledge of rPre.Post, or the correlation between pre- and
post-affect induction scores. If a study did not directly report
rPre.Post, the inverse sampling variance-weighted average rPre.Post

across all repeated measures studies was substituted into the equa-
tion. To obtain this value, a meta-analysis using Hedges and Olkin
(1985) procedures was conducted, which produced a meta-analytic
variance-weighted rPre.Post of .61 (k � 26, N � 971). [To test the
sensitivity of our results, analyses were run with an rPre.Post of .40
and an rPre.Post of .80 and the overall meta-analytic effect size
changed no more than .001.]

Standardized mean differences in independent groups studies
were calculated using Equation 2 from Morris and DeShon (2002),
which were then transformed into the repeated measures metric via
Equation 12 from Morris and DeShon (2002). Following recom-
mendations by Morris (2008), effect sizes from independent
groups with repeated measures studies were calculated in the
repeated measures metric with Equation 8 from Morris (2008).
When means and standard deviations were not available, this effect
size was calculated by subtracting the repeated measures effect
size of the control group from the repeated measures effect size of
the experimental group (Morris & DeShon, 2002). Sampling vari-
ance for independent groups with repeated measures studies was
calculated by summing the sampling variance for the experimental
group and control group (i.e., Equation 25 from Morris, 2008).

Following Morris and DeShon (2002) procedures, all effect
sizes were weighted by the reciprocal of the sampling variances
(Hedges & Olkin, 1985), using the formulas provided by Morris
and Deshon (and Morris [2008] for independent groups with
repeated measures designs). Recent work has shown that weight-
ing by the inverse of the sampling variance produces the most
accurate estimates for meta-analytic d values (Brannick, Yang, &
Cafri, 2011; Marín-Martínez & Sánchez-Meca, 2010) and is there-
fore the most appropriate weighting scheme for the current meta-
analysis. Once the meta-analytic d values were calculated, cor-
rected d values were estimated by applying Hunter and Schmidt’s
(2004) meta-analytic correction procedures. Specifically, because
the reliability of the self-report emotion scale was not reported in
all studies, an artifact distribution was used to correct for unreli-
ability in self-reported emotion (the mean reliability of self-
reported emotion was .92). Any meta-analytic effect size contain-
ing fewer than five independent samples was not listed in the
results because most of these low-k results were based on ex-
tremely low sample sizes and were therefore quite unstable esti-
mates.

Publication bias analyses were conducted on the overall meta-
analytic effect size using Duval and Tweedie’s (2000) trim-and-fill
procedure, following Kepes, Banks, McDaniel, and Whetzel’s
(2012) recommendations. No publication bias was found (i.e., zero
studies were imputed). In addition, Begg and Mazumdar’s (1994)
rank correlation test showed a nonsignificant rank order corre-
lation between the effect size and the standard error (� � .03,

p � .05) and Egger’s intercept test showed a nonsignificant
intercept when the effect size was regressed onto the inverse of
the standard error (�0 � .10, p � .05), also supporting a lack of
publication bias.

Results

Are AIPs Effective and Which AIPs Are Most
Effective?

Results of the current meta-analysis are presented in Tables 2–6.
The overall corrected standardized mean difference across all AIPs
was 1.32 (k � 872, N � 53,509), indicating that AIPs, on average,
change an individual’s affective state more than one standard
deviation in the expected direction. Furthermore, the confidence
interval of this effect size excluded zero (95% CI [1.20, 1.44]),
indicating that the mean effect of AIPs is significantly different
from zero. This overall meta-analytic effect is similar to previous
meta-analytic estimates (current study: duncorrected � 1.18, k �
874; Westermann et al., 1996, p. 569: duncorrected � 1.10, k � 250),
although it is based on more than three times the number of
independent samples as previous meta-analytic work and is not
restricted to a particular type of AIP. Perhaps unsurprisingly, there
was substantial variance in this overall corrected effect size
(SD� � 1.40) and the lower 80% credibility interval (�.47) sug-
gests that the least effective AIPs may induce emotion in the
opposite direction of what was intended. Stated differently, AIPs
appear to be effective, on average, but the extent to which they are
effective varies greatly across AIPs, supporting the presence of
moderators.2

AIP type. An examination of Table 2 showed that the most
widely used AIP was film (k � 182), followed by autobiograph-
ical recall (k � 137), and the Velten procedure (k � 77), which
contrasts with earlier work suggesting the Velten procedure is
the most common AIP (Westermann et al., 1996). Upon com-
paring the effect sizes of the various AIP types, film adminis-
tered with instructions exhibited the strongest effect size (� �
2.62), followed by pictures of facial expressions (� � 2.06), and
reading with instruction (� � 1.94). Notably missing from this
list of the strongest AIPs were several very popular AIPs
including the Velten procedure (� � 1.22), autobiographical
recall (� � 1.36), and film without instruction (� � 1.40). These
results suggest the popularity of these particular AIPs are per-
haps unwarranted, as other AIPs appear to produce much stron-
ger induction effects.

Results suggest the least effective AIPs were jokes/cartoons
(� � .33) and video recording/social pressure (� � .42). How-

2 To examine whether study quality was one of the sources of variability
in AIP effectiveness, each independent sample was coded for all 12 of
Chacón-Moscoso, Sanduvete-Chaves, and Sánchez-Martín’s (2016) indi-
cators of study quality. AIP effect sizes were then regressed onto each of
the indicators in twelve separate regressions (following Chacón-Moscoso
et al.’s recommendation to avoid creating a summed score of quality) using
Wilson’s meta-analytic regression macro for SPSS (Lipsey & Wilson,
2001; Wilson, 2019). Results indicate 10 of the 12 indicators were not
significantly related to effectiveness, and the two indicators that were
significantly related (Quality Indicator #7 and #8) only explained 1.78% of
the variance in effectiveness, suggesting quality was not a meaningful
moderator of effectiveness.
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ever, it should be noted that the confidence intervals for these
weaker effect sizes still excluded zero, suggesting they were
effective at inducing their intended emotion on average, albeit
to a lesser extent than alternate AIP strategies. Some caution is
warranted in interpreting these estimates, however, as they are
both based on fewer than 10 independent samples and may be
somewhat unstable, requiring reevaluation following additional
research. In sum, the results of AIP type as a moderator indi-
cated that the choice of AIP matters for the effectiveness of an
affect induction, as the estimated effect size for the most
effective AIP (film with instruction; � � 2.62) was approxi-
mately eight times as large as the least effective AIP (jokes/
cartoons; � � .33).

Positive and negative AIPs. Results comparing various AIP
types for positive and negative affect, separately, are shown in
Table 3. Given that negative AIPs were substantially more
frequent (k � 665) in the current meta-analysis than positive
AIPs (k � 346), it may come as no surprise that the results of
negative AIPs alone are similar to those of the full sample of
studies (i.e., the overall effect sizes were largely driven by the

negative AIP results). That is, film with instruction exhibited
the largest effect size for negative AIPs (� � 2.89), followed by
pictures of facial expressions (� � 2.59). Upon comparing these
two strongest AIP types for negative affect, we note that film
with instruction exhibited a substantial amount of heterogeneity
in effect sizes (i.e., the credibility interval was wide), whereas
pictures of facial expression exhibited less heterogeneity, sug-
gesting that pictures of facial expression may be a better choice
because it is both effective, on average, and displays a narrower
range of effectiveness than film with instruction.

In comparison, results for positive AIPs indicated the most
effective positive AIP was reading a story (� � 2.08) followed by
pictures of facial expressions (� � 1.53). However, both of these
effect sizes were based on a small number of primary studies and
fewer than 600 participants, suggesting that additional research is
needed to confirm the strength of these AIPs. Given that the most
effective positive AIPs were based on a relatively small amount of
data, the best choice for positive induction may be to use a film.
Film was only the fifth most-effective positive AIP in our meta-

Table 2
Meta-Analytic Results for Overall AIP and Research Design Moderators

Measure k N d � SD� % Var 95% CI-L 95% CI-U 80% CR-L

All AIPs 874 53,509 1.18 1.32 1.40 66.55 1.20 1.44 �.47
Instructions

Truthful AIP 686 39,914 1.25 1.41 1.51 65.98 1.26 1.57 �.51
Deceptive AIP 185 13,251 .89 .99 .84 100.00 .81 1.16 �.09

Type of AIP
Single AIP technique 626 40,145 1.16 1.30 1.49 54.87 1.17 1.44 �.61

Film 182 13,367 1.38 1.57 1.78 52.99 1.30 1.84 �.70
Film without instruction 153 10,800 1.24 1.40 1.47 69.44 1.13 1.66 �.48
Film with instruction 29 2,567 2.15 2.62 2.84 31.15 1.48 3.77 �1.01

Autobiographical recall 137 8,479 1.21 1.36 1.34 75.65 1.07 1.66 �.35
Autobiographical recall without writing 88 5,102 1.13 1.27 1.16 77.75 .93 1.61 �.22
Autobiographical recall with writing 49 3,377 1.34 1.52 1.60 75.32 .88 2.16 �.53

Velten 77 4,503 1.09 1.22 .86 100.00 .88 1.55 .11
Music/sounds 54 2,846 .74 .82 .87 100.00 .43 1.21 �.29

Music without instruction 42 1,785 .75 .83 .88 100.00 .35 1.30 �.30
Music with instruction 21 1,013 .74 .82 .85 100.00 .06 1.58 �.28

Pictures 45 1,993 1.44 1.64 2.43 31.75 1.09 2.19 �1.47
International Affective Picture System 22 1,313 .73 .80 .85 93.16 .39 1.20 �.28

Pictures of facial expressions 14 267 1.75 2.06 1.23 100.00 1.23 2.89 .47
Imagination 32 2,302 .98 1.09 .90 100.00 .70 1.47 �.07
Feedback 23 1,322 .83 .92 .61 100.00 .50 1.34 .15
Coping challenge 17 1,099 .68 .74 .42 100.00 .26 1.23 .21
Reading a story 16 1,794 1.56 1.80 2.25 15.02 .61 2.98 �1.08

Reading without instruction 8 764 1.45 1.65 1.19 40.72 .48 2.83 .13
Reading with instruction 8 1,030 1.67 1.94 2.93 10.34 �.19 4.08 �1.81

Manipulation of face/body 11 268 .66 .73 .87 100.00 .09 1.36 �.38
Jokes/cartoons 8 624 .31 .33 .41 70.41 .01 .65 �.19
Odor 5 86 1.24 1.40 .26 100.00 .94 1.86 1.06
Video recording/social pressure 5 183 .39 .42 .18 100.00 .15 .70 .19

Multiple AIP techniques 248 13,364 1.20 1.34 1.10 100.00 1.03 1.65 �.07
Music & autobiographical recall 79 3,781 1.43 1.64 .94 100.00 1.06 2.21 .43
Music & Velten 31 1,233 1.15 1.29 .95 100.00 .67 1.91 .07
Music & pictures 21 1,613 .94 1.04 .99 100.00 .32 1.75 �.22
Music & imagination 24 1,639 .89 .99 .70 100.00 .50 1.47 .09

Note. AIP � affect induction procedures; k � number of effect sizes; N � sample size; d � inverse sampling variance-weighted mean standardized
difference in a repeated measures metric; � � d value corrected for measurement error in a repeated measures metric; SD� � corrected standard deviation
of d value; % Var � percent of variance accounted for by sampling error; 95% CI-L � lower bound of 95% confidence interval around �; 95% CI-U �
upper bound of 95% confidence interval around �; 80% CR-L � lower bound of 80% credibility interval around �. Effects from neutral AIPs were not
included in any meta-analytic effect size in this table.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

363AFFECT INDUCTION PROCEDURES



Table 3
Meta-Analytic Results for Affect Induced and Type of AIP as a Moderator

Measure k N d � SD� % Var 95% CI-L 95% CI-U 80% CR-L

Positive affect 346 19,994 .82 .91 .88 80.20 .78 1.04 �.22
Film 79 5,245 1.00 1.11 .70 100.00 .83 1.40 .22

Film without instruction 71 4,812 .98 1.09 .63 100.00 .79 1.39 .28
Film with instruction 7 363 .84 .93 .64 100.00 .13 1.74 .11

Autobiographical recall 50 2,882 .95 1.06 1.27 73.43 .67 1.45 �.56
Autobiographical recall without writing 36 2,078 .82 .91 .53 100.00 .55 1.26 .22
Autobiographical recall with writing 14 804 1.28 1.44 2.18 57.26 .35 2.53 �1.35

Velten 27 1,502 .80 .88 1.17 50.94 .32 1.45 �.61
Music/sounds 34 1,430 .55 .60 .57 100.00 .33 .87 �.13

Music without instruction 25 969 .37 .41 .43 100.00 .19 .62 �.14
Music with instruction 9 461 1.06 1.18 .54 100.00 .07 2.29 .49

Pictures 26 893 .75 .83 1.12 23.55 .40 1.26 �.60
Pictures of facial expressions 14 254 1.35 1.53 1.13 100.00 .74 2.33 .09
International Affective Picture System 9 481 .17 .18 .54 34.17 �.17 .54 �.50

Imagination 12 688 .43 .47 .63 79.31 .04 .90 �.34
Reading a story 6 555 1.77 2.08 1.43 18.00 .31 3.85 .25
Feedback 10 463 .87 .96 .54 100.00 .29 1.63 .27
Jokes/cartoons 8 624 .31 .33 .41 70.41 .01 .65 �.19
Music & autobiographical recall 16 706 .79 .87 .48 100.00 .30 1.43 .25
Music & imagination 13 923 .63 .69 .44 100.00 .23 1.15 .13
Music & pictures 11 909 .50 .54 .49 100.00 .11 .98 �.08
Music & Velten 5 122 .97 1.08 .23 100.00 .61 1.55 .79

Negative affect 665 38,259 1.40 1.59 1.55 73.80 1.42 1.76 �.40
Film 135 9,157 1.61 1.86 2.01 53.44 1.50 2.23 �.71

Film without instruction 107 6,732 1.43 1.63 1.70 66.83 1.27 2.00 �.54
Film with instruction 27 2,355 2.31 2.89 2.88 32.30 1.61 4.16 �.80

Autobiographical recall 105 6,538 1.41 1.61 1.56 70.92 1.20 2.01 �.39
Autobiographical recall without writing 66 3,814 1.34 1.52 1.36 72.54 1.02 2.02 �.22
Autobiographical recall with writing 39 2,724 1.50 1.73 1.85 69.71 .94 2.51 �.64

Velten 68 3,545 1.20 1.36 .77 100.00 .99 1.72 .38
Music 43 1,783 .88 .97 .99 94.28 .42 1.51 �.30

Music without instruction 25 998 .99 1.10 1.00 98.90 .34 1.86 �.18
Music with instruction 17 737 .72 .80 .97 94.41 �.09 1.68 �.44

Pictures 38 1,517 2.01 2.41 2.63 54.39 1.55 3.27 �.96
Pictures of facial expressions 14 254 2.12 2.59 1.63 100.00 1.63 3.54 .49
International Affective Picture System 18 1,008 1.18 1.33 1.15 100.00 .46 2.20 �.14

Imagination 25 1,816 1.17 1.31 .97 100.00 .84 1.78 .07
Coping challenge 17 1,099 .68 .74 .42 100.00 .26 1.23 .21
Reading a story 13 1,345 2.04 2.47 1.81 37.59 1.06 3.87 .14
Feedback 17 905 .84 .92 .64 100.00 .45 1.40 .11
Manipulation of face/body 6 123 .98 1.09 .82 100.00 .75 1.42 .03
Odor 5 86 1.24 1.40 .26 100.00 .94 1.86 1.06
Video recording/social pressure 5 183 .39 .43 .18 100.00 .15 .70 .19
Music & autobiographical recall 64 3,075 1.60 1.86 .97 100.00 1.06 2.65 .62
Music & Velten 30 1,159 1.16 1.30 .97 100.00 .67 1.94 .06
Music & imagination 11 683 1.37 1.56 .78 100.00 .06 3.06 .56
Music & pictures 14 959 1.20 1.34 1.01 100.00 .05 2.65 .06

Neutral 170 6,048 .33 .36 .36 100.00 .29 .43 �.10
Film 35 1,287 .31 .34 .28 100.00 .20 .47 �.02
Autobiographical recall 16 819 .22 .23 .18 100.00 .13 .34 .01
Music 12 339 .38 .41 .41 100.00 .12 .70 �.12
Velten 16 571 .47 .52 .76 33.95 .15 .89 �.46
Feedback 6 113 .24 .26 .37 100.00 �.04 .56 �.21
Imagination 7 404 .29 .32 .41 62.50 �.03 .68 �.21
Reading a story 11 531 .40 .44 .38 100.00 .13 .75 �.05
Music & autobiographical recall 9 218 .27 .30 .21 100.00 .10 .50 .03
Music & Velten 11 279 .30 .32 .21 100.00 .13 .52 .06

Note. AIP � affect induction procedures; k � number of effect sizes; N � sample size; d � inverse sampling variance-weighted mean standardized
difference in a repeated measures metric; � � d value corrected for measurement error in a repeated measures metric; SD� � corrected standard deviation
of d value; % Var � percent of variance accounted for by sampling error; 95% CI-L � lower bound of 95% confidence interval around �; 95% CI-U �
upper bound of 95% confidence interval around �; 80% CR-L � lower bound of 80% credibility interval around �. All effect sizes from neutral AIPs were
positively scored. Positive moods included happiness, elation, cheerfulness, and calm. Negative moods included sadness, depression, disgust, anxiety/stress,
anger, guilt/shame, and fear.
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analysis (� � 1.11), but evidence of its effectiveness was based on
the largest amount of data (k � 79) and exhibited less heteroge-
neity than some of the more effective positive AIPs.

Finally, an examination of neutral AIPs showed an unex-
pected finding in that neutral AIPs do not appear to be neutral.
That is, analyses utilizing the absolute value of emotional
change in any direction indicated neutral AIPs induced nonzero
emotional change (� � .36, 95% CI [.29, .43]). Results suggest
that the extent to which a neutral AIP was neutral varied
somewhat across the types of AIPs, ranging from � � .23
(autobiographical recall) to � � .52 (Velten). Only two types of
neutral AIPs were indeed neutral, as evidenced by effect sizes
in which the confidence interval included zero (indicating a
nonsignificant emotion induction, as intended): feedback (� �
.26) and imagination (� � .32), but these wide confidence
intervals may be due to low power for these effect sizes. Thus,
it appears that neutral AIPs are producing unintended emotional
change, on average.

To examine the direction of this nonzero change found in the
absolute value analyses, the meta-analytic effect size of neutral
AIPs was recalculated such that a positive effect size represents an
increase in positive affect and a negative effect size represents an
increase in negative affect. This recalculation of the effectiveness
of neutral AIPs indicated that neutral AIPs are slightly negative
(� � �.08, 95% CI [�.15, �.03]), again suggesting that neutral
AIPs are not neutral, and instead seem to be producing mild
negative emotions, on average.

What Enhances the Effectiveness of AIPs?

Instruction. Results comparing AIPs delivered with instruc-
tion versus those delivered without instruction indicated mixed
results (see Table 2): although film delivered with instruction (� �
2.62) was significantly more effective than film delivered without
instruction (� � 1.40; t � 3.27, p � .05), music delivered with
instruction (� � .82) was not significantly more effective than
music delivered without instruction (� � .83; t � .04, p � .05), nor
was reading with instruction (� � 1.94) more effective than
reading without instruction (� � 1.65; t � .28, p � .05). Results
comparing AIPs delivered with honest instructions regarding the
intent of the affect induction and AIPs delivered with deception
(see Table 2) indicated that truthful AIPs were significantly more
effective (� � 1.41) than deceptive AIPs (� � .99; t � 3.85, p �
.05). This echoes the findings of previous meta-analytic work
indicating that honest instructions result in a more effective AIP
(Westermann et al., 1996), although we note that honest and
deceptive AIPs exhibited substantial variability, suggesting the
presence of moderators.

Single versus multiple AIPs. Upon comparing the results of
single AIPs and affect inductions involving multiple procedures
(see Table 2), the current meta-analysis counterintuitively suggests
multiple AIPs do not offer an advantage over single AIPs: the
corrected effect size of AIPs involving multiple procedures (� �
1.34) was not significantly larger than the effect size for single
AIPs (� � 1.30; t � .47, p � .05). Similarly, when examining the

Table 4
Meta-Analytic Results for Discrete Emotion Induced and Type of AIP as a Moderator

Measure k N d � SD� % Var 95% CI-L 95% CI-U 80% CR-L

Happiness 84 3,991 1.02 1.13 1.18 72.98 .82 1.45 �.37
Film 13 815 .79 .87 .49 100.00 .38 1.36 .24
Autobiographical recall 18 934 1.36 1.54 2.02 81.61 .57 2.52 �1.04
Velten 10 792 .64 .70 .44 100.00 .03 1.37 .14
Music 12 348 .57 .62 .49 100.00 .12 1.13 .00
Pictures 9 178 1.84 2.18 .99 100.00 1.29 3.07 .91

Sadness 223 12,653 1.71 2.00 1.66 84.21 1.70 2.30 �.12
Film 63 4,285 1.74 2.04 2.18 48.79 1.44 2.64 �.75
Autobiographical recall 20 1,479 2.27 2.81 2.18 77.02 1.57 4.05 .02
Velten 43 2,310 1.31 1.49 .86 100.00 1.00 1.98 .39
Music 12 469 1.55 1.79 1.24 100.00 .01 3.56 .20
Pictures 10 208 2.98 4.20 1.57 100.00 2.15 6.25 2.19
Music & autobiographical recall 35 1,756 1.70 1.99 .99 100.00 .92 3.06 .72
Music & Velten 14 451 .95 1.05 .98 96.17 .35 1.75 �.21

Anxiety 72 4,369 .96 1.07 .83 100.00 .77 1.37 .01
Film 8 579 1.35 1.53 .76 100.00 �.34 3.40 .56
Autobiographical recall 9 747 1.50 1.72 1.01 100.00 .66 2.78 .42
Coping challenge 9 790 .62 .68 .45 100.00 .05 1.32 .11
Video recording/social pressure 5 183 .39 .43 .18 100.00 .15 .70 .19
Music & autobiographical recall 6 129 1.58 1.83 .86 100.00 �.30 3.95 .73

Anger 41 2,757 1.54 1.78 2.31 48.41 .86 2.69 �1.19
Autobiographical recall 19 1,688 2.07 2.50 3.25 33.93 .97 1.03 �1.66
Velten 6 395 1.13 1.27 .46 100.00 .58 1.95 .68

Disgust 16 734 4.16 9.75 3.49 100.00 5.95 13.54 5.27
Calm 7 225 .71 .78 .31 100.00 .29 1.27 .38

Note. AIP � affect induction procedures; k � number of effect sizes; N � sample size; d � inverse sampling variance-weighted mean standardized
difference in a repeated measures metric; � � d value corrected for measurement error in a repeated measures metric; SD� � corrected standard deviation
of d value; % Var � percent of variance accounted for by sampling error; 95% CI-L � lower bound of 95% confidence interval around �; 95% CI-U �
upper bound of 95% confidence interval around �; 80% CR-L � lower bound of 80% credibility interval around �. Happiness effect sizes included
happiness and elation AIPs. Sadness effect sizes included sadness and depression AIPs. Anxiety effect sizes included anxiety, stress, and worry AIPs.
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effectiveness of single versus multiple AIPs for positive AIPs
alone (see Table 3), it does not appear that multiple AIPs are more
effective than single AIPs for producing positive emotions (i.e., the
strongest effect sizes for positive AIPs were from single AIPs).
The same was also true for negative AIPs, where the most effective
AIPs were single AIPs.

Which Emotions Are Easiest to Elicit?

Positive versus negative affect. Results comparing positive
and negative emotion AIPs (see Table 3) are consistent with a
negativity bias in that the effect size for negative emotion AIPs
(� � 1.59) was significantly stronger than that for positive emotion
AIPs (� � .91; t � 9.08, p � .05).

Discrete emotions. A comparison of happiness, sadness, anx-
iety, anger, and disgust AIPs (see Table 4) revealed that disgust

AIPs (� � 9.75) exhibited significantly stronger effect sizes than
all other discrete emotions (happiness: � � 1.13, t � 11.43, p �
.05; sadness: � � 2.00; t � 13.64, p � .05; anxiety: � � 1.07; t �
15.06, p � .05; anger: � � 1.78; t � 4.18, p � .05; calm: � � .78;
t � 12.97, p � .05), suggesting disgust is substantially easier to
induce than other emotions. When combined with our results from
Table 3, it appears that although negative inductions are more effec-
tive than positive inductions, on average, not all negative inductions
are created equal, wherein disgust is substantially easier to induce than
other negative emotions. Upon examining positive inductions, happi-
ness inductions were significantly stronger than calm inductions, (t �
2.02, p � .05). Beyond comparing the effect sizes of AIPs for various
discrete emotions, we also provide Table 4, which presents effect
sizes for the effectiveness of various AIP types for each discrete
emotion to be used by researchers in guiding their choice of AIP.

Table 5
Meta-Analytic Results for Gender, Country, and Clinical Diagnosis of the Sample as a Moderator

Variable k N d � SD� % Var 95% CI-L 95% CI-U 80% CR-L

Women
All AIPs 115 6,755 1.57 1.80 1.73 50.23 1.43 2.18 �.41

Positive affect 25 972 1.04 1.16 1.22 77.15 .47 1.86 �.40
Negative affect 104 6,112 1.67 1.94 1.77 50.57 1.54 2.34 �.33

Men
All AIPs 37 1,347 .97 1.09 .89 100.00 .60 1.58 �.05

Positive affect 17 544 .72 .79 .77 100.00 .24 1.35 �.19
Negative affect 29 996 1.20 1.35 1.14 100.00 .68 2.02 �.11

Geographic region of the sample
North America

All AIPs 423 28,098 1.25 1.41 1.58 53.90 1.23 1.59 �.60
Positive affect 158 10,432 .90 1.00 1.06 69.53 .78 1.21 �.36
Negative affect 327 19,701 1.46 1.67 1.72 60.51 1.41 1.92 �.53

Europe
All AIPs 287 14,238 1.13 1.27 1.39 69.45 1.03 1.50 �.51

Positive affect 131 5,921 .75 .83 .71 98.36 .66 1.00 �.08
Negative affect 208 9,653 1.39 1.58 1.61 79.13 1.22 1.93 �.49

Australia/New Zealand
All AIPs 37 2,539 1.16 1.30 .71 100.00 .79 1.81 .39

Positive affect 18 1,272 1.04 1.16 .58 100.00 .39 1.93 .42
Negative affect 27 1,504 1.31 1.48 .79 100.00 .85 2.11 .47

Asia
All AIPs 18 1,513 1.11 1.25 1.01 100.00 .41 2.08 �.05

Positive affect 9 570 .63 .69 .95 44.14 .01 1.36 �.53
Negative affect 12 1,018 1.64 1.90 1.02 100.00 .18 3.63 .59

Middle East
All AIPs 13 663 1.19 1.33 1.02 100.00 .71 1.96 .02

Positive affect 5 367 .73 .80 .13 100.00 .51 1.10 .64
Negative affect 10 522 1.68 1.95 1.27 100.00 1.47 2.44 .32

Central/South America
All AIPs 6 200 .69 .76 .60 100.00 �.09 1.61 �.01

Clinical diagnoses of the sample
Participants without a diagnosed clinical disorder 106 4,193 1.39 1.59 1.73 69.56 1.20 1.98 �.62

Positive affect 33 1,186 .91 1.01 1.32 81.66 .54 1.48 �.68
Negative affect 82 3,319 1.59 1.84 1.94 71.58 1.31 2.37 �.64

Participants diagnosed with a clinical disorder 52 2,012 1.00 1.11 1.46 46.39 .66 1.55 �.77
Positive affect 14 457 .73 .81 .55 100.00 .10 1.51 .10
Negative affect 39 1,541 1.09 1.22 1.65 42.46 .67 1.77 �.89

Note. AIP � affect induction procedures; k � number of effect sizes; N � sample size; d � inverse sampling variance-weighted mean standardized
difference in a repeated measures metric; � � d value corrected for measurement error in a repeated measures metric; SD� � corrected standard deviation
of d value; % Var � percent of variance accounted for by sampling error; 95% CI-L � lower bound of 95% confidence interval around �; 95% CI-U �
upper bound of 95% confidence interval around �; 80% CR-L � lower bound of 80% credibility interval around �. Effects from neutral AIPs were not
included in any effect sizes in this table.
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For Whom Are AIPs Most Effective?

Gender. An examination of the results comparing AIPs in
women and men (see Table 5) suggests AIPs exhibit significantly
stronger inductions in women (� � 1.80) than men (� � 1.09; t �
3.20, p � .05). When the effect sizes for men and women were
separated into positive AIPs (women � � 1.16; men � � .79) and
negative AIPs (women � � 1.94; men � � 1.35), samples of
women only showed significantly larger effects than samples of
men for negative AIPs (positive AIPs t � 1.23, p � .05; negative
AIPs t � 2.00, p � .05). Notably, however, there existed a
substantial amount of heterogeneity within these effect sizes, in-
dicating the presence of moderators that suggest AIPs adminis-
tered to women will not always be more effective than those
administered to men.

Cross-cultural differences. Effect sizes representing AIP ef-
fectiveness across geographic region are displayed in Table 5.
AIPs exhibited the strongest effects in North American samples
(� � 1.41), followed by Middle Eastern samples (� � 1.33),
Australian/New Zealand samples (� � 1.30), European samples
(� � 1.27), Asian samples (� � 1.25), and finally, Central/South
American samples (� � .76). Because the Central/South American
effect size was based on a small amount of primary data, we do not
interpret it further here and call for additional research in this
region. Upon comparing the remaining geographic regions, there
were no significant differences in AIP effectiveness across re-
gional comparisons. When comparing positive AIPs and negative
AIPs within each geographic region, all regions showed a signif-
icant negativity bias (i.e., negative AIPs were stronger than posi-
tive AIPs; tNorth America � 5.22, p � .05; tEurope � 6.50, p � .05;
tAsia � 2.50, p � .05; tMiddle East � 4.27, p � .05) except in
Australia, where negative and positive AIPs were not significantly
different (t � 1.57, p � .05).

Clinical diagnosis. Moderator analyses of AIPs in nonclinical
samples compared with AIPs administered in samples in which
participants had been diagnosed with a clinical disorder (see Table 5)

revealed AIPs in non-clinical samples (� � 1.59) were not signif-
icantly more effective than in clinical samples (� � 1.11; t � 1.74,
p � .05). Similarly, neither positive AIPs, (t � .75, p � .05) nor
negative AIPs, (t � 1.69, p � .05), differed in effectiveness across
clinical diagnosis. To evaluate whether a ceiling effect may have
stunted the effectiveness of AIPs in clinical samples, we examined
the pre-AIP mean levels of negative affect in clinical samples.
Because we were interested in means, we restricted this analyses to
a single scale—a visual analog scale (0–100 response scale) of
sadness, which is the only scale for which we had enough data on
clinical samples. Also, because this is a sadness scale, if there is a
ceiling effect, one would expect clinically depressed samples to
exhibit pre-AIP sadness levels that are close to the maximum range
of the scale. This was not the case—the pre-AIP mean for de-
pressed samples was 32.65 (k � 5), which is far below the
maximum value of 100, suggesting no ceiling effect. In contrast,
the pre-AIP mean for non-clinical samples was 21.27 (k � 9),
which is substantially lower than the mean for depressed samples.
Thus, initial evidence suggests that although clinical samples are
not more emotionally reactive than non-clinical samples, they
enter into AIPs with more negative affect, resulting in more
negative end-states (mean clinical post-AIP sadness � 51.88;
mean nonclinical post-AIP sadness � 42.50).

Do AIP Results Support the Coupling of Positive and
Negative Emotions?

Table 6 presents an analysis of AIPs that have been evaluated
with the Positive and Negative Affect Schedule (PANAS; Watson
et al., 1988) to test the bipolarity hypothesis. The results indicate
that positive emotion AIPs increase positive emotion significantly
more than zero (� � .58, 95% CI [.33, .83]) and also decrease
negative emotion significantly more than zero (� � �.35, 95% CI
[�.53, �.18]). However, these positive emotion AIPs induced
positive emotions to a significantly greater degree than they de-
creased negative emotions, (t � 1.96, p � .05). Similarly, negative

Table 6
Meta-Analytic Results of Pre- and Post-AIP PANAS Scores

Type of AIP and
measure k N

Sample-weighted
mean PANAS score d � SD� % Var 95% CI-L 95% CI-U 80% CR-L

Positive affect induced
Positive Affect Scale 41 1,251 .53 .58 .61 90.89 .33 .83 �.20

Pre-AIP 41 1,251 2.72
Post-AIP 41 1,251 3.01

Negative Affect Scale 29 665 �.32 �.35 .38 100.00 �.53 �.18 �.84
Pre-AIP 29 665 1.32
Post-AIP 29 665 1.22

Negative affect induced
Positive Affect Scale 64 2,296 �.66 �.73 .75 70.17 �.99 �.47 �1.69

Pre-AIP 64 2,296 2.73
Post-AIP 64 2,296 2.37

Negative Affect Scale 84 4,444 .76 .84 .54 100.00 .62 1.05 .15
Pre-AIP 84 4,444 1.46
Post-AIP 84 4,444 1.91

Note. AIP � affect induction procedures; PANAS � Positive and Negative Affect Schedule; k � number of effect sizes; N � sample size; d � inverse
sampling variance-weighted mean standardized difference in a repeated measures metric; � � d value corrected for measurement error in a repeated
measures metric; SD� � corrected standard deviation of d value; % Var � percent of variance accounted for by sampling error; 95% CI-L � lower bound
of 95% confidence interval around �; 95% CI-U � upper bound of 95% confidence interval around �; 80% CR-L � lower bound of 80% credibility interval
around �. Only studies using the PANAS (Response Scale: 1–5) were included.
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emotion AIPs increased negative emotion significantly more than
zero (� � .84, 95% CI [.62, 1.05]) and decreased positive emotion
significantly more than zero (� � �.73, 95% CI [�.99, �.47]).
Negative AIPs did not induce negative emotions significantly
more than they decreased positive emotions (t � .98, p � .05).
These results provide evidence of a coupling of positive and
negative emotions which points toward support of the bipolarity
hypothesis.

Do Negative AIPs Overcome the Positivity Offset?

Table 6 presents the sample-weighted mean scores on the
PANAS (Watson et al., 1988) from participants before and after an
AIP. As shown in Table 6, the mean pre-induction positive affect
scores for positive and negative AIPs were 2.72 and 2.73, respec-
tively, on a 1–5 Likert scale. In contrast, mean levels of negative
affect prior to an AIP were 1.32 and 1.46 for positive and negative
AIPs, respectively. These results are consistent with a positivity
offset in that prior to any stimuli being administered, participants
appeared to be in a mildly positive state (the level of positive affect
compared with negative affect exhibited an approximate 2:1 ratio
on average). Notably, after a negative AIP, levels of negative
affect still remained quite low—a 1.91 on a 5-point scale, on
average—suggesting that negative AIPs are not successfully in-
ducing a negative affective state (i.e., they do not induce a negative
state beyond the midpoint of a negative affect scale). Instead, they
appear to be decreasing one’s positive affect as much as they are
inducing mild negative affect. In contrast, positive AIPs do appear
to induce a positive affective state (i.e., positive affect after a
positive AIP is on average a 3.01 on a 5-point scale). Thus, it
appears that although positive AIPs are successful in inducing
positive emotional states, negative emotion AIPs are not successful
in overcoming the positivity offset and only induce mildly nega-
tive emotional states.

Discussion

Within psychology and beyond, AIPs have become essential
tools for conducting experimental research to understand emotions
and their effects across a variety of contexts. The goal of the
current systematic review was, first, to take stock of AIP research
and evaluate the effectiveness of these procedures as a research
tool, and second, to use meta-analytic data to test theories of
emotion (e.g., the bipolarity hypothesis, negativity bias, positivity
offset, and theories of emotionality and gender). More specifically,
we sought to address whether AIPs are effective for changing
intended emotions, what conditions maximize their effectiveness,
for which emotions they are most effective, for whom they are
most effective, and whether aggregated affect induction findings
provide insight into theories of emotion.

Are AIPs Effective and Which AIPs Are
Most Effective?

Our results reveal that AIPs are generally effective at inducing
affect roughly one standard deviation in the expected direction.
However, we note that the most effective AIP (film with instruc-
tion) was approximately eight times more effective than the least
effective AIP (jokes/cartoons), and of the 874 effect sizes ana-

lyzed, 45 were negative, suggesting that the least effective AIPs
change emotion in the opposite direction of what was intended. Thus,
we conclude that although the average AIP is effective, given the
variability of effect sizes in our meta-analysis, not all AIPs are created
equal, and care should be taken when choosing an AIP.

How should one choose an AIP? To answer this question, we
begin by noting that the most effective stand-alone AIP was film
with instruction. Interestingly, this AIP was not particularly pop-
ular (k � 29), leading us to highlight this AIP as one that appears
to warrant additional use in future work. In contrast, the most
popularly employed AIPs (film without instruction, autobiograph-
ical recall, and the Velten procedure) were not always the most
effective, suggesting that these commonly used AIPs should only
be used when other methods are not appropriate. For inducing
positive and negative affect specifically, our results suggest two
AIPs were the most effective: film and pictures of facial expres-
sions. Although both performed well, we recommend pictures of
facial expressions for inducing negative affect, and film for induc-
ing positive affect, given the strength, stability, and lower relative
heterogeneity of these meta-analytic effect sizes.

In addition, we also identified the most effective AIPs for the
discrete emotions of happiness, sadness, anxiety, and anger (see
Table 4). Results suggest that when one is interested in inducing
happiness or sadness, pictures (e.g., pictures of facial expressions)
should be used, whereas autobiographical recall should be used for
inducing anxiety or anger. We propose this is consistent with
existing work on empathic processes showing that pictures of
happiness and sadness activate mirror systems in the brain, causing
one to feel happiness and sadness, respectively (Chakrabarti, Bull-
more, & Baron-Cohen, 2006). This contrasts with anxiety, which
exhibits a reduced empathic response to pictures compared with
happiness and sadness (Morelli & Lieberman, 2013), and anger,
which shows activation in areas of the brain that aid in evaluating
a threat (rather than only activating areas of the brain associated
with a mirrored response; Chakrabarti et al., 2006). This suggests
that while pictures of others displaying happiness and sadness may
activate an empathic, mirrored response that translates into higher
self-reports of happiness/sadness, the stimuli for anxiety and anger
need to be personal (e.g., autobiographical recall) to induce the
intended emotion.

Altogether, the results of these analyses suggest that (a) the
average AIP is effective, (b) although most AIPs were effective,
some were more effective than others, and (c) AIP effectiveness
varies with the emotion induced. With appropriate consideration of
the sample sizes and heterogeneity of each effect size estimate
displayed in Tables 2–4, researchers can use this information to
guide their choice of AIP. To enhance the practical applicability of
these results, we also took note of which film selections and music
selections were most popularly used. For example, the most com-
monly used film was the father’s death scene from the film The
Champ (k � 17, N � 982, � � 3.53), which was used to induce
sadness (other films used across multiple studies included the suicide
scene from Dead Poets’ Society, the mother’s death scene from
Stepmom, and the young woman’s death from Steel Magnolias,
which were all used to induce sadness or negative affect). Al-
though there was no commonly used film to induce positive affect,
most of the film-based positive affect inductions were clips from a
comedic movie or TV show (k � 25) or stand-up comedy routine
(k � 12). For those interested in using a music-based AIP, two
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music selections were commonly used across the studies in our
meta-analytic database: “Russia Under the Mongolian Yoke” by
Prokofiev (played at half speed) was most commonly used to
induce negative affect (k � 16, N � 730, � � 1.34), and “Cop-
pelia” by Delibes was most commonly used to induce positive
affect (k � 7, N � 377, � � .95).

What Enhances the Effectiveness of AIPs?

Instruction. First, we highlight that AIPs in which the partic-
ipations were given instructions were not always more effective
than AIPs without instructions, suggesting that merely adding
instructions to the protocol will not necessarily increase effective-
ness. To maximize effectiveness, our results suggest that truthful
instructions should be administered. Specifically, the emotion elic-
iting effects of AIPs utilizing truthful instruction were substan-
tially larger than the effects of AIPs using deceptive instructions,
replicating Martin (1990). Of course, this finding could indicate
that truthful instructions, in which the aim of the manipulation is
made known to participants, increase demand characteristic effects
and thus their stronger effectiveness could be due to artificial
inflation of true emotional change. As such, researchers ought to
consider the implications of this possibility when deciding how to
present AIPs in their own work. Fortunately for research in which
demand characteristics are a concern, our results suggest AIPs with
deceptive instructions were still effective at eliciting their target
emotions, on average, with nearly a one standard deviation change
in emotions. Thus, although the most effective AIPs involve truth-
ful instructions, AIPs were still effective, on average, with decep-
tive instructions.

Single versus combined AIPs. Our results surprisingly con-
trast with previous reviews that indicated combined AIPs are more
effective at eliciting targeted emotions than single AIPs (Wester-
mann et al., 1996). Instead, our results show that multiple AIPs do
not outperform the use of single, stand-alone AIPs, on average.
Although some combined AIPs (e.g., music with autobiographical
recall) outperformed some stand-alone AIPs (e.g., music), none of
the strongest effect sizes were from combined AIPs. Thus, the
benefit of adding another layer of induction to a study appears to
be minimal. We recommend that researchers avoid the assumption
that more is better when administering AIPs.

Which Emotions Are Easiest to Elicit?

Positive versus negative affect. Another important finding
from our meta-analysis is that the effect size of negative AIPs for
eliciting negative emotions is nearly twice as large as the effect
size of positive AIPs for eliciting positive emotions. This not only
contributes to evidence supporting the negativity bias (Rozin &
Royzman, 2001) and the “bad is stronger than good” phenomenon
(Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001, p. 323), but
it also provides the first meta-analytic estimate of just how strong
this phenomenon is—specifically, bad is nearly twice as strong as
good (with regard to AIPs). Overall, these findings emphasize the
difficulty of emotion regulation in response to negative emotional
stimuli, which highlights the importance of research on emotion
regulation and the critical role of clinical psychologists and coun-
selors in applying this research to those who struggle with over-
coming the negativity bias.

Discrete emotions. Our results also suggest that there is vari-
ability in the specific emotions that are most strongly elicited with
experimental manipulations. In particular, our findings indicate
that disgust is the most easily manipulated discrete emotion, with
AIPs targeting disgust producing effects approximately six times
as large as the effects of sadness, anger, anxiety, and happiness
AIPs. The susceptibility of disgust to experimental manipulation
fits with the developmental and evolutionary origins of this emo-
tion. Namely, humans have a sensitivity to stimuli that have the
potential for bodily harm, which is necessary for protection from
toxic substances, disease, and dangerous animals/insects (Chap-
man, Kim, Susskind, & Anderson, 2009; Davey, 1994). Although
all emotions have been thought to serve an evolutionary function
(Scherer, 1984), disgust is unique in that it is a threat-based
emotion, and therefore should be a fast-acting, strong response to
serve its protective function, which appears to be supported by the
evidence presented in the current review.

Although we expected all discrete emotions associated with
fight-or-flight responses (e.g., disgust, anxiety, anger) to exhibit
strong AIP effects, only disgust exhibited uniquely strong AIP
effectiveness. This may suggest that anxiety and anger, despite
their threat-based functions, are difficult to create in an artificial
environment that involves artificial threats. In addition, although
we expected sadness to display weak AIP effects, results suggested
that sadness inductions are stronger than previously thought—so
strong that even looking at pictures of other sad individuals can
increase one’s sadness by over four standard deviations, on aver-
age. Ultimately, these results indicate that although all emotions
can be successfully induced, some emotions are sticky and more
difficult to change (e.g., calm, happiness, anxiety, anger), whereas
others are mutable and easier to catch from environmental stimuli
(e.g., disgust, sadness).

For Whom Are AIPs Most Effective?

The current analysis also examined the effects of AIPs on
different subpopulations, including comparing AIP effects across
gender, culture/geographic region, and clinical populations. Our
results from gender comparisons were in concurrence with previ-
ous findings (Westermann et al., 1996), with women exhibiting
more sensitivity to AIPs, particularly negative AIPs, compared
with men. As such, our review provides some evidence supporting
the superior effectiveness of AIPs in women (or stated differently,
the greater emotional reactivity of women to negative stimuli).
Importantly, these gender differences may be attributable to the
role of stereotypes in generating these self-reports. Given that
women are often stereotyped as more emotional than men, their
responses may follow these gender stereotypes by affecting their
perceptions of self-report response anchors (e.g., men may feel less
comfortable than women self-reporting emotional change in re-
sponse to an AIP; Robinson & Clore, 2002). Future research would
benefit from an examination of AIP effectiveness across gender
using measures other than self-report such as physiological assess-
ments or facial expression analysis (e.g., iMotions’ Affectiva soft-
ware or Noldus’ FaceReader software).

We also compared the effectiveness of AIPs across different
geographic regions. Although we recommend that researchers
remain mindful of the emotional norms of a particular culture
when designing their studies and selecting appropriate AIPs, our
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results suggest that AIPs appear to be useful tools to manipulate
emotions to a similar degree across geographical regions. One
interesting exception to the lack of cross-cultural differences in our
meta-analysis involved the notable absence of a negativity bias in
Australian/New Zealand samples. Perhaps Australians’ lack of
negativity bias helps explain why some have found Australian
samples to be higher in happiness than samples from other coun-
tries (Diener, Diener, & Diener, 1995)—an area that should be
addressed in future research.

Finally, although AIPs are most frequently used to study non-
clinical participants, some studies in our data utilized clinical
samples (i.e., samples of individuals with clinically diagnosed
disorders). The results suggest that AIPs are equally effective in
clinical and non-clinical samples, although the higher levels of
mean negative affect in clinical samples pre- and post-AIP warrant
caution regarding the use of negative AIPs in these populations.
We note that the effectiveness of positive AIPs in clinical samples
may point to the importance of AIPs as a therapeutic tool, given
that these individuals are often seeking treatment to improve their
mood (e.g., Demyttenaere et al., 2015) and the current evidence
suggests their mood can be improved via AIPs.

Do AIP Results Support the Coupling of Positive and
Negative Emotions?

Our broad meta-analytic examination of emotional responsive-
ness to AIPs afforded us a unique approach to examine the bipo-
larity versus independence of emotions by assessing the patterns of
coupled versus decoupled response of positive and negative emo-
tions to positive and negative AIPs. We found that in addition to
increasing positive emotions, positive AIPs also decreased nega-
tive emotions. Similarly, while increasing negative emotions, neg-
ative AIPs also decreased positive emotions. This pattern of find-
ings highlights the coupled nature of emotional responsiveness to
AIPs, providing evidence in support of the bipolarity hypothesis in
which positive and negative emotions respond to emotional stimuli
in tandem with one another. Interestingly, this coupled movement
emerged using the PANAS measure (Watson et al., 1988), which
is conceptually orthogonal and designed around a bivariate theory
of emotions in which positive and negative emotions are de-
coupled. Our analyses suggest that a bipolar view of emotions is
tenable—at least within experimental contexts and for short-term
emotions (as shown by Diener and Emmons [1984], the case may
be different for long-term moods). It is important to note, however,
that this does not speak to whether mixed emotions—high (or low)
levels of both positive and negative emotions simultaneously—
can possibly be elicited through experimental protocols, as past
research suggests that positive and negative emotions can be
elicited independently from one another (Larsen & Green, 2013;
Schimmack & Colcombe, 2007). However, there remain questions
about whether these can be strongly elicited so that positivity and
negativity are both strongly felt, which has not been shown in past
studies to date (Tay & Kuykendall, 2017). It is also worth noting
that although our results suggest coupled activation of positive and
negative emotions, our results also suggest the AIPs did not induce
true negative emotional states, suggesting that the coupled activa-
tion of positive and negative emotions should be revisited with an
examination of AIPs that produce high mean-levels of negative
emotions.

In summary, existing AIPs shift positive (or negative) emotions,
but also move negative (or positive) emotions. Not only do these
findings support a version of mood bipolarity for momentary
emotions, but they also raise caution regarding how mood manip-
ulation findings are interpreted. When AIPs affect dependent vari-
ables (e.g., cognitive or behavioral outcomes), we must be careful
in interpreting whether these changes are attributable to increases
in the level of the targeted mood, or perhaps decreases in the mood
of the opposite valence. Therefore, we strongly encourage re-
searchers to measure both types of emotions and to consider this
dual movement when interpreting their results.

Do Negative AIPs Overcome the Positivity Offset?

In general, most people, while being more influenced by nega-
tive stimuli in the short term, tend to experience more positive than
negative emotions, in general (Diener & Diener, 1996). We found
evidence of this positivity bias in the present analysis; participants
reported substantially higher positive emotion scores than negative
emotion scores at baseline, prior to experiencing an AIP. Impor-
tantly, we found that this positivity bias was robust to negative
AIPs. Negative AIPs only reduced the ratio of positive-to-negative
emotions but did not reverse it; even after negative AIPs, partici-
pants still reported higher positive emotions than negative emo-
tions. Thus, although negative AIPs are effective in changing
emotion, they are not necessarily effective in inducing a predom-
inately negative emotional state. Stated differently, our results
suggest that negative AIPs are not strong enough to overcome the
positivity bias.

This has implications for the interpretation of many findings
resulting from the use of AIP analyses. Practically, our results
suggest researchers can assess the effects of decreases in positive
emotions or increases in negative emotions in response to a neg-
ative AIP, but, in general, it appears to be difficult to create a
laboratory manipulation that creates a truly negative emotional
state. This would suggest that previous research on the relation-
ships between negative emotions and outcomes that has relied on
AIPs may have underestimated these relationships, given that only
mild negative emotions may have been induced. Of course, devel-
oping stronger negative AIPs may be difficult with respect to
ethical research practices. However, researchers utilizing existing
negative AIPs should be cautious in interpreting findings as the
result of negative emotions, given that ratings of emotion after a
negative AIP appear to be more positive than negative on average.

Limitations and Future Directions

Although the present work offers a broad and detailed analysis
of the effects of AIPs on emotional responses, there are still
limitations of this work that we must address. First, it is important
to note that our meta-analytic effect sizes represent the primary
studies that comprise them and as such, the strength of our meta-
analytic effect sizes is influenced by the extent to which the more
effective AIPs were chosen by the primary study authors. For
example, although our overall meta-analytic effect size represents
874 samples and, as such, is a fairly stable estimate of AIP
effectiveness, we note that more of these samples used a negative
AIP than a positive AIP, which may have inflated the overall
effectiveness estimate, given that negative AIPs exhibit larger
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effect sizes. We also note that although many of our meta-analytic
effect sizes indicated AIPs were significantly effective (i.e., the
95% confidence interval did not include zero), there was great
variability in many of these effects (often, the correct standard
deviation was as large as the effect size). Thus, researchers
should be careful to examine both the mean effect size and the
standard deviation in choosing an AIP that is appropriate for
their study and avoid the assumption that AIPs with strong
mean effect sizes are foolproof.

Second, we note that because of the low availability of discrete
emotion AIPs, we could only present meta-analyses of happiness,
sadness, anger, anxiety, disgust, and calm AIPs. Notably absent
from this list is an examination of AIPs designed to induce guilt,
shame, surprise, relief, pride, contempt, and so forth. We use the
lack of available data as a signpost for future researchers to
investigate these less popular AIPs. Third, we acknowledge that
our test of the bipolarity hypothesis and positivity offset were
based on a single measure of emotion, the PANAS (Watson et al.,
1988). We chose the PANAS because it was the most widely used
measure of both positive and negative emotion in our meta-
analytic database, which allowed us to directly compare pre- and
post-AIP positive and negative emotion on the same scale. Nev-
ertheless, our results should be confirmed using a different mea-
sure. Fourth, we note that our comparison of AIPs across geo-
graphic region was not nearly as fine-grained as it ideally should
have been, given that we lumped countries with fairly extensive
cultural differences into single geographic regions. Future work
may benefit from an examination of whether AIP strength varies
directly with cultural values (e.g., individualism/collectivism).

Finally, in the process of meta-analyzing the AIP literature, we
had hoped to comment on how long the effects of AIPs last.
Unfortunately, of the 874 independent samples in our meta-
analysis, only 12 reported the length of time between the induction
and the post-induction assessment (we hoped to analyze this time
lag as a predictor of effectiveness), and only 15 reported multiple
post-AIP measures of affect that could be used to analyze how
these effects degrade over time. Given the dearth of available data
to examine how long AIPs last, we identify this as a critical issue
for future research on AIPs, and we urge future work to report the
time lag between induction and assessment and report multiple
posttest effect sizes whenever possible. Similarly, we were also
unable to comment on the effectiveness of reset inductions, or
AIPs administered after a negative AIP to eliminate any negative
effects, because although 192 samples reported the use of a reset
induction, only 10 samples reported enough information to calcu-
late the effectiveness of their reset inductions. These 10 samples
are shown in Table 7 along with the effect size from each sample
that indicates the standardized change in negative affect from
pre-induction to post-reset. Positive d values indicate negative
mood has not returned to baseline (a d value of zero would indicate
a complete return to baseline), whereas negative d values indicate
the participants left the experiment in a more positive state than
when they began. From an examination of these effect sizes, the
reset inductions appear to be successful (the majority were nega-
tive or very close to zero). The most effective reset induction
involved thinking about a happy memory while positive music
played for four minutes (Ridout, Noreen, & Johal, 2009). How-
ever, given the general lack of available information regarding the
effectiveness of various reset inductions, we call on AIP re-

searchers to report data following their reset inductions, allow-
ing for the examination of whether negative AIPs exhibit re-
sidual effects beyond the experiment, and which reset inductions
are most effective.

Conclusions

The present study took a broad approach in reviewing how
existing AIPs induce a range of emotional responses. A number of
important conclusions can be taken from this analysis. First, we
found evidence that AIPs work; they are effective at inducing their
intended emotions. We provide further information regarding
which strategies work the best for eliciting particular emotions, as
well as providing information regarding methodological features
and sample moderators that influence the effectiveness of AIPs in
eliciting target emotions. We recommend that researchers utilize
these results in guiding their selection of AIPs for use in future
studies and we provide a list of recommendations for researchers
interested in using AIPs in Table 8. In addition, we argue that our
findings are not only relevant for researchers who choose to use
AIPs in their work; AIPs can also be used in applied settings by
counselors/psychologists to train patients on how to use AIPs in
their own lives, by leaders who acknowledge the importance of
displaying positive emotions (Joseph, Dhanani, Shen, McHugh, &
McCord, 2015) and may be interested in enhancing follower affect
via AIP, by coaches/trainers/mentors/teachers who desire to en-
hance their mentee’s affective state, and/or by employees who
wish to enhance their own affective state at work.

In addition to providing an updated and nuanced quantitative
review of the effects of AIPs on emotions, we leveraged the
meta-analytic data to examine theoretical questions about emo-
tions. Specifically, we found support for three theoretical propo-
sitions regarding emotion. First, we found evidence for the nega-
tivity bias, demonstrating that people respond to negative stimuli
more strongly than they respond to positive stimuli. Second, our
analyses revealed a bipolar coupling of positive and negative
emotions in response to experimental manipulations, supporting
the bipolarity hypothesis. Third, we found evidence supporting a

Table 7
Effect Sizes From Samples Reporting Reset Inductions With
Postreset Affect Measurement

Study dbaseline-postreset

Vanderlind, Stanton, Weinbrecht, Velkoff, &
Joormann, 2017 0.27

Vara et al., 2016 0.16
Vara et al., 2016 0.04
Heene, De Raedt, Buysse, & Van Oost, 2007 0.01
Bernstein & McNally, 2017 �0.15
Macatee, Albanese, Schmidt, & Cougle, 2017 �0.24
Joormann, Talbot, & Gotlib, 2007 �0.52
Joormann et al., 2007 �0.71
Vara et al., 2016 �0.97
Ridout, Noreen, & Johal, 2009 �1.16

Note. dbaseline-postreset is the standardized mean change from baseline
measurement of negative affect to post-reset-induction measurement of
negative affect. Positive values indicate negative affect has not returned to
baseline, whereas negative values indicate the participants ended the ex-
periment in a more positive state than when they began.
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positivity offset, in which individuals tend to feel positive emo-
tions, in general, and these positive emotions appear to be stronger
than negative emotions following negative AIPs, again supporting
individuals’ tendencies to maintain positive emotions. AIPs are
very important tools that have enabled researchers to study the
relationships between emotions and many psychological pro-
cesses, and we hope these results will aid researchers in leveraging
AIPs effectively to continue answering important questions about
the influence of emotions across domains.
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Table 8
Advice for Researchers Using Affect Induction Procedures

1. Choose your AIP carefully.
Although the average AIP is effective, the most effective AIP is eight times more effective than the least effective AIP, and the least effective AIPs

can change mood in the opposite direction of what was intended.
2. Choose your AIP type based on the emotion you are intending to induce.
We recommend pictures of facial expressions for inducing broad negative affect, sadness, or happiness; film for inducing broad positive affect; and

autobiographical recall for anxiety or anger.
3. Don’t assume that the use of multiple AIPs is more effective than a single AIP.
Multiple AIPs were not more effective than single AIPs, on average.
4. Be truthful about the purpose of the AIP to the participants whenever possible.
Results demonstrate that truthful AIPs are more effective than deceptive AIPs. However, if demand characteristics are a concern, deceptive AIPs are

effective, on average, and can be used.
5. Assess whether your negative affect induction produces a negative emotional state.
Results suggest that negative AIPs produce only mild negative emotions, on average. If an AIP is being used to test hypotheses that involve negative

emotions, one should interpret mean levels of negative emotion after the AIP to determine whether the AIP is inducing negative affect to the
desired degree.

6. When interpreting results that involve an AIP, acknowledge the coupled activation of positive and negative emotion.
Our findings suggest that the induction of positive emotion reduces negative emotion, and the induction of negative emotion reduces positive

emotion. This should be acknowledged when interpreting the results of an AIP (e.g., change due to an increase in negative mood may also be
explained as change due to a decrease in positive mood).

7. Report the timing of the induction and post-AIP assessment data.
Given the need for additional data about how long AIPs last, all AIP research should report the time lag between the induction and the post-induction

assessment(s). All effect sizes involving post-induction assessments should be reported.
8. Use a reset induction after a negative AIP and report effect sizes from this reset to assess effectiveness.
Reset inductions should be given to all negative AIP participants (rather than offered to participants). This is especially important in clinical samples,

who have higher mean post-AIP negative affect than non-clinical samples.
9. Measure the induced emotion.
Rather than inducing a discrete emotion (e.g., anxiety) and assessing the effectiveness of the induction with a broad affect measure (e.g., negative

affect), match the measure with the induced emotion (e.g., an anxiety induction should be assessed with an anxiety measure).

Note. AIP � affect induction procedures.
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