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Abstract

Cogpnitive theories of depression and anxiety have traditionally emphasized the role of attentional
biases in the processing of negative information. The dot-probe task has been widely used to study
this phenomenon. Recent findings suggest that biased processing of positive information might
also be an important aspect of developing psychopathological symptoms. However, despite some
evidence suggesting persons with symptoms of depression and anxiety may avoid positive
information, many dot-probe studies have produced null findings. The present review used
conventional and novel meta-analytic methods to evaluate dot-probe attentional biases away from
positive information and, for comparison, toward negative information, in depressed and anxious
individuals. Results indicated that avoidance of positive information is a real effect exhibiting
substantial evidential value among persons experiencing psychopathology, with individuals
evidencing primary symptoms of depression clearly demonstrating this effect. Different theoretical
explanations for these findings are evaluated, including those positing threat-processing structures,
even-handedness, self-regulation, and reward devaluation, with the novel theory of reward
devaluation emphasized and expanded. These novel findings and theory suggest that avoidance of
prospective reward helps to explain the cause and sustainability of depressed states. Suggestions
for future research and methodological advances are discussed.
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Since first investigated (Gotlib & McCann, 1984; MacLeod, Mathews, & Tata, 1986),
depressed and anxious individuals’ automatic and controlled emotional information-
processing biases have received much empirical scrutiny (Bar-Haim, Lamy, Pergamin,
Bakermans-Kranenburg, & van lJzendoorn, 2007; Williams, Mathews, & MacLeod, 1996).
Persons with heightened levels of depression and anxiety are an attractive group for
scientific inquiry, in line with cognitive models of psychopathology (e.g., Bandura, 1969;
Beck, 1976; Bower, 1981; Lazarus, 1991) that posit that these individuals’ pathogenic self-
schemas (i.e. associative networks or systems of appraisals) influence their interpretation
and subsequent experience of emotional information. These interpretations may become
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automatic upon repetition, explaining why biased processing may seem readily apparent to
an observer (such as a therapist), while remaining outside of the awareness of the perceiver.

For decades, research in cognitive (Bower, 1981), social (Pratto & John, 1991), and clinical
(MacLeod et al., 1986) psychology has explored the possibility that people experiencing
depression and anxiety are more attentive to emotional information that is negative or
threatening than individuals without symptoms of distress. Indeed, individuals with
depressed and anxious symptoms’ bias toward the processing of negative information is now
considered well-established (Bar-Haim et al., 2007; Gotlib & Joormann, 2010; Teachman,
Joormann, Steinman, & Gotlib, 2012; Yiend, 2010). Using both conventional and new meta-
analytic techniques, we will (a) provide updated evidence of the evidential value of negative
bias findings for depression and anxiety and, most importantly, (b) explore a related, but
conceptually opposite possibility: that people experiencing depression and anxiety have
attentional biases away from information that is positive.

People with heightened levels of depression or anxiety process negatively-toned information
in a biased fashion. They respond more quickly to, and find it more difficult to disengage
from, negative information, than do others (Gotlib & McCann, 1984; Williams & Nulty,
1986; Yiend, 2010). Advanced understanding of attentional biases of depressed and anxious
individuals toward negative information is currently being translated into applied clinical
science (e.g., Amir, Beard, Burns, & Bomyea, 2009; Hallion & Ruscio, 2011), although
these potential advances come with some notable caveats (Rapee et al., 2013). However, far
less is understood regarding biases for positive information.

Reviewing the Literature

Selective Attention in the Dot-Probe Task

This review will focus on one of the most common tasks in selective attention research, the
dot-probe (i.e., attentional-probe; DP) task (MacLeod et al., 1986; Posner, Snyder, &
Davidson, 1980). In the DP paradigm, stimulus-pairs consisting of words, pictures, or faces
are presented either vertically, horizontally, or diagonally on opposite sides of a computer
screen. After the stimulus-pairs, a probe is presented following one of the two stimuli, and
the participant’s task is to identify the probe as quickly as possible. A valenced stimulus and
a neutral stimulus comprise the stimulus pairs. Bias scores are calculated by comparing
response times to probes that appear in the same location as the neutral stimulus with
response times to probes that appear in the same location as the emotional stimulus. Because
people respond faster to probes that appear in a place they were already looking, faster
responding to probes that replace emotional stimuli is interpreted as evidence of attention
having been directed toward the emotional cue, whereas faster responding to probes that
replace neutral stimuli is interpreted as attentional avoidance of the emotional cue.

A minor variation of the classic probe task just described (i.e., the probe position task) is the
probe classification task (Bradley et al., 1998). In the probe classification task, the
participant classifies the type of probe presented (e.g., whether the probe was three vertical
or three horizontal dots), instead of simply indicating the position of the probe. This
alteration makes the DP task slightly more difficult, and thereby increases the mean
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response time on the task (Mogg & Bradley, 1999b). The change was introduced to ensure
that participants were not simply focusing on the left visual field during probe tasks.

The DP task has been used in a large number of studies to examine processing of positive
stimuli in depressed and anxious individuals. Moreover, there is inconsistency in the
literature, suggesting a need for a meta-analytic and theoretical review of findings. In many
DP studies, participants with symptoms of depression and/or anxiety are significantly more
avoidant of positive cues than participants without clinical symptoms (e.g., Bradley, Mogg,
Falla, & Hamilton, 1998; Joormann & Gotlib, 2007; Shane & Peterson, 2007; Taylor,
Bomyea, & Amir, 2010). However, in other DP studies no such differences have been found
(e.g., Klumpp & Amir, 2009; Mogg & Bradley, 2002).

Thus, the purpose of the following review and meta-analyses is to (a) empirically assess the
current pattern of findings in the DP literature; (b) evaluate whether extant theories, many of
which focus primarily on threat processing in depression and anxiety, can predict the results
of our meta-analyses; and (c) provide updated theory and methodological guidelines in
response to our findings.

Role of Conventional Meta-Analysis

Our conventional meta-analysis examines combined effects of all dot-probe studies that
have included positive stimuli, and thus yields an estimate of the size of the effect of
positive-based bias in depressed and anxious persons. This novel evaluation, which includes
a large number of findings we calculated from response time tables listed in manuscripts
(Borenstein, Hedges, Higgins, & Rothstein, 2009), will help to evaluate if avoidance of
positivity is a real effect, and to gauge its robustness.

Conventional meta-analysis has become the coin of the realm of psychological reviews, as it
allows different types of test statistics to be included in one synthesized meta-analytic
estimate (Borenstein et al., 2009). It also allows for the evaluation of moderation to examine
whether effects vary as a function of methodological or individual difference variables.

After reporting these conventional meta-analytic results, we then report results from a new
meta-analytic technique, p-curve, to provide multiple ways of evaluating this corpus of
findings.

Role of P-Curve

P-curve is a novel method of meta-analysis developed to counter selective reporting of
significant findings (Simonsohn, Nelson, & Simmons, 2014). Selective reporting of studies
is known as the file-drawer effect; this is when studies yielding statistically significant
findings are published, while studies that produce null findings are either rejected by
journals or are not submitted for publication (Rothstein, Sutton, & Bornstein, 2005).
Selective reporting can also occur with individual analyses carried out within a given study,
such as when statistically significant subsets of analyses are published, while other analyses,
variables, manipulations, and groups that produced non-significant results are not published.
All programs of research produce false positives from time to time, therefore it is necessary
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to know how often analyses testing a given effect produce null results in order to determine
the value of significant results showing that effect.

P-curve provides a solution by testing the evidential value of a set of statistically significant
findings. It does so by determining the likelihood that a set of p-values would occur in the
absence of a real effect. In the present review we used p-curve to test the evidential value of
DP findings showing avoidance of positive information in persons with elevated depressive
or anxious symptoms by comparing the distribution of significant p-values showing this
effect to the distribution of p-values that one would expect to see in the absence of a real
effect. To provide a point of comparison that might further contextualize p-curve results for
avoidance of positive information, we also used p-curve to test the evidential value of DP
findings showing vigilance toward negative information in persons with elevated depressive
or anxious symptoms. Vigilance toward negative information was well suited to serve as a
reference point because most of the DP studies that included positive stimuli also included
negative stimuli, and vigilance toward negative information is a well-established effect with
the DP task.

Previous Reviews

Narrative (Cisler, Bacon, & Williams, 2009; Cisler & Koster, 2010; De Raedt & Kostner,
2010; Gotlib & Joormann, 2010; Joormann, Yoon, & Zetsche, 2007; Mathews & MacLeod,
2005; Mobini & Grant, 2007; Mogg & Bradley, 1998, 2004, 2005; Ruiz-Caballero &
Bermudez, 1997; Teachman et al., 2012; Williams et al., 1996; Williams, Watts, MacLeod,
& Matthews, 1988; Williams, Watts, MacLeod, & Matthews, 1997; Yiend, 2010) and meta-
analytic (Bar-Haim et al., 2007; Cisler et al., 2011; Frewen, Dozois, Joanisse, & Neufeld,
2008; Peckham, McHugh, & Otto, 2010; Phaf & Kan, 2007) reviews document that
depressed and anxious persons are biased toward the processing of negative information.
Only portions of meta-analytic reviews, however, (Cisler et al., 2011; Frewen et al., 2008;
Peckham et al., 2010)1, have begun to address the topic pursued here, that is, whether
depression and anxiety are associated with biases away from positive information. In a
subset of 10 studies, Cisler et al. (2011) reviewed emotional Stroop performance on positive
information in individuals with posttraumatic stress disorder (PTSD), finding no within-
subject or between-subject differences. In another subset of 14 dot-probe studies
accompanying a neural network model of threatening information, Frewen et al. (2008)
found that normal participants were quicker to respond to positive than to neutral
information, whereas anxious and depressed persons were slower to respond to positive than
to neutral information, in comparison to controls. Lastly, in a subset of 4 dot-probe studies
and 8 emotional Stroop studies, Peckham et al. (2010) found that normal individuals were
quicker to respond to positive information than depressed individuals. These reviews
provide somewhat equivocal findings and were limited in their theoretical scope, due to their
primary focus on negative information. Indeed, only Frewen et al. (2008) provides any

1Ruiz-Caballero & Bermudez (1997) reached equivocal conclusions regarding positive information, with their one unequivocal
conclusion being that anxious individuals process threatening material in a biased manner. Kashdan et al. (2011) also briefly review
information-processing findings in the introduction of their presentation of a self-regulation framework of social anxiety. However,
findings cited use self-report dependent measures.
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explanation of why differential processing of positive information might occur in depressed
or anxious individuals.

Parameters of the Review

Literature base—Studies reviewed here were collected by cross-referencing recent
reviews on attentional biases in depression and anxiety (Bar-Haim et al., 2007; Cisler,
Bacon, & Williams, 2009; Cisler & Koster, 2010; De Raedt & Koster, 2010; Cisler et al.,
2011; Frewen et al., 2008; Joormann, Yoon, & Zetsche, 2007; Phaf & Kan, 2007; Teachman
etal., 2012; Yiend, 2010) as well as by examining older reviews for studies that might have
been omitted in newer reviews (Williams, Watts, MacLeod, & Matthews, 1997; Ruiz-
Caballero & Bermudez, 1997). In addition, a search of PsycInfo databases was conducted
using the key words “dot-probe,” “dot probe,” “attentional probe,” “attentional-probe”
“probe detection,” “visual probe,” and “attentional bias” cross-checked with “anx*,”
“depress*,” “dys*,” “PTSD,” “panic,” “posttraumatic stress disorder,” “obsessive-
compulsive,” “social anxiety disorder,” “social phobia,” “positive,” “threat,” “overactive
withdrawal,” “vantage sensitivity,” “reward devaluation,” and “even-handed.” Also,
searches were conducted for studies referencing seminal works and figures in the dot-probe
literature on PsycInfo and Google Scholar. Each prospective paper published, including
online first publication, by May 2013, was assessed for initial relevance, then the method
section was read, and if the study used the DP task and contained positive stimuli, neutral
stimuli, and examined participants with elevated depressive, anxious, socially anxious,
obsessive-compulsive, or post-traumatic stress symptoms, it was incorporated into the
review (besides the exceptions noted in the exclusion criteria — please see Figures 1a and
1b).

Exclusion criteria—The current review is restricted to selective attention to and away
from emotional information in adults; therefore, studies wherein participants were children
or adolescents were excluded. In addition, studies that examined elevated state anxiety were
excluded to focus on the reliability of biases associated with person-based depression and
anxiety (Robinson, Goetz, Wilkowski, & Hoffman, 2006).

Why Depression and Anxiety?

Depression and anxiety often co-occur, with lifetime comorbidity prevalence estimates
ranging from 40% to 90% (Brown, Campbell, Lehman, Grisham, & Mancill, 2001; Clark,
1989; Kessler, 1997; Kessler, Berglund, Demler, Jin, & Walters, 2005; Kessler, Chiu,
Demler, & Walters, 2005; Kessler, et al., 1996, 2004; Newman et al., 2013; Shankman &
Klein, 2003). Separate diagnoses do not indicate separate ontological syndromes (Borsboom
etal., 2003; Cervone, 2004; Cramer et al., 2010; Insel et al., 2010)2, but examining
depression and anxiety together allows for an inclusive investigation of reward-based biases

2As one example, one technique for establishing separate effects for depression and anxiety is to show that, when performing Pearson
partial-correlations, one construct (e.g., level of anxiety) significantly correlates with attention bias (e.g. for threat), whereas the other
construct (e.g., level of depression) does not. While providing a descriptive r statistic in this situation does not violate assumptions,
comparatively testing significance does, because the distribution against which the test statistic is being evaluated has been altered.
Given that participants are often preselected at high and low corners of a larger sample population to increase power (see McClelland
& Judd, 1993), this preselection may render the group in violation of the assumption of a normally distributed continuous variable
necessary for inferring significance values as a result of correlational analysis.
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as well as an examination of whether different primary symptoms (i.e., depression versus
anxiety) moderate the strength of those effects.

Theoretical Models of Attention to Positive Information and Available

Evidence

To contextualize the pattern of results presented in our meta-analyses we first here present
three prevailing frameworks and their predictions regarding depressed and anxious
individuals’ biased processing of positive information (see Table 1 for a summary of
predictions of the three theoretical models, and Tables 2, 3, and 4 for findings supporting
each model).

Threat Processing Structures

Bower (1981) initially theorized that negative moods restrict cognitive focus, such that
dysphoric or distressed moods would lead to more processing of negative, and thus less
positive, information. This has given way to a number of threat-processing structure models
(Mogg & Bradley, 1998; Mathews & Mackintosh, 1998; Williams et al., 1988, 1997; also
see Ouimet et al., 2009). In these models, a threat-processing structure initially evaluates the
level of threat of a stimulus, and then a second processing structure alters attentional
processes depending on the output of the threat-processing structure.

These models attempt to explain anxious—and to a lesser extent, depressed—individuals’
threat-processing biases (see Yiend, 2010). They are less specific regarding biased
processing of positive information, however, beyond noting that valenced information may
be processed in congruency with one’s mood (Bower, 1981). For example, Cognitive-
Motivational Analysis (CMA; Mogg & Bradley, 2005) posits two stages of emotional
processing in people with anxiety. Initially, a VValence Evaluation System (VES) assesses the
threat level of a stimulus. The stimulus-threat is then fed into a Goal Engagement System
(GES), which determines whether to interrupt current goals in order to engage with the
potential threat, or to continue on as usual (see Lazarus, 1991). In CMA, positive affect
occurs due to the interaction of positively-valenced stimuli and goal engagement; however,
how depressed and anxious persons might differentially process positive stimuli is not
specified. This seems to imply that non-pathological individuals are directed by default to
reward-based stimuli by their GES, and that depressed individuals are not because of a
chronically active VES feeding in negative information.

Mogg and Bradley (2005) briefly note that findings demonstrating biased processing of
positive information in depressed and anxious persons are intriguing, but they do not include
specific hypotheses regarding positive information-processing. However, a lack of normal
processing of positive information due to chronic activation of the VES is noted. Thus, one
may extrapolate that these models predict differences between depressed and anxious
individuals and controls, such that controls would process positive information more quickly
than neutral information, but depressed and anxious persons would not. However, depressed
and anxious individuals would not exhibit within-subject differential biases in response to
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positive as opposed to neutral stimuli. These hypotheses relate to the even-handed and self-
regulatory frameworks detailed below.

Even-Handed/Self-Regulation Frameworks

Gotlib and colleagues (Coyne & Gotlib, 1983; Gotlib et al., 1988; McCabe & Gotlib, 1995;
McCabe, Gotlib, & Martin, 2000; McCabe & Toman, 2000) have advanced an
“evenhanded” theory of underlying processing of positive information by depressed persons.
In a similar vein, Kashdan and colleagues (Kashdan, Weeks, & Savostyanova, 2011)
advocate a “self-regulatory” framework for the processing of positive information in socially
anxious individuals. These frameworks argue that depressed and socially anxious persons
may lack the bias toward positive information that is normally present in individuals without
such symptoms (see Coyne & Gotlib, 1983; Gotlib & McCabe, 1992; Kashdan et al., 2011;
Korn, Sharot, Walter, Heekeren, & Dolan, 2013; McCabe & Toman, 2000). This is due to
depressed and socially anxious persons’ added focus on negative information (Gotlib et al.,
1988; Yiend, 2010), and socially anxious persons’ difficulty self-regulating negative
impulses (Kashdan et al., 2011). This lack of bias towards positive information may indicate
an absence of unrealistic, yet self-protective, biases that are found in non-depressed and non-
anxious individuals (Alloy & Abramson, 1979). In support of the even-handed framework,
depressed individuals are sometimes more accurate in processing information than are non-
depressed controls (e.g., Alloy & Abramson, 1979; Cummins & Nistico, 2002).

Kashdan et al. (2011) argue that socially anxious individuals tend to increase attempts to
control themselves, which results in their experiencing less positivity than do non-anxious
individuals. In other words, socially anxious individuals are so concerned with
downregulating negative affect that they end up processing less positive information. In
support of this framework, socially anxious individuals attempt to self-regulate negative
impulses more (Kashdan & McKnight, 2010) and experience less positive affect (Kashdan,
2007; Weeks, Jakatdar, & Heimberg, 2010) than do non-anxious individuals.

The even-handed and self-regulation frameworks predict that non-depressed and non-
anxious individuals will be faster to respond to positive information than to neutral
information, whereas depressed and anxious individuals will not differ in processing neutral
and positive information. Findings using the dot-probe have provided support of this
hypothesis (Bradley et al., 1997; Fritzsche et al., 2010; Joormann & Gotlib, 2007).

Reward Devaluation

Diverging from the previous frameworks, the “reward devaluation” hypothesis claims that
depressed and anxious individuals automatically avoid positive material (Frewen et al.,
2008; Shane & Peterson, 2007; Tomarken & Keener, 1998; Winer et al., 2011). In contrast
to the even-handed, self-regulatory, and threat-processing structure frameworks, the reward
devaluation hypothesis conceptualizes avoidance not simply as a lack of valuing positive
information, but as an active process of inhibition of rewarding stimuli (Atchley et al., 2012;
Frischen et al., 2012; Frewen et al., 2008; Winer et al., 2011).
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Frewen et al. (2008) have posited that depressed and/or anxious individuals may actively
avoid positive stimuli due to a lack of exposure to positive information during development,
which has led to chronic lack of approach motivation. Shane and Peterson (2007) argue that
depressed individuals may actively avoid positive information due to biological diathesis,
manifested by overactive withdrawal systems (Gray, 1994; Tomarken & Kenner, 1998) in
relation to their approach systems. Although Shane and Peterson note that the withdrawal
system may simply limit approach tendencies (i.e., even-handedness), they present the
alternative that encoding of positive information may be impaired, thereby producing
eventual anhedonia.

In addition, Pluess & Belsky (2013) posit that neurodevelopmentally-derived differential
reactivity to positivity predicts whether individuals will or will not gain advantage from
objectively rewarding environments. These individual differences, named vantage
sensitivity and vantage resistance, refer to specific neurodevelopmental endogenous factors
and early-state characteristics of personality (see Sweitzer et al., 2013) that predict variation
in response to exclusively positive experience. That is, departing from previous frameworks
that emphasize negative influences either exclusively or along with positive influences as
causing or sustaining psychopathology, vantage sensitivity and resistance focus solely on
differences in how individuals are influenced by positivity in relation to whether they
eventually experience sustained distress. Individuals who are highly vantage sensitive have
more promotive factors, i.e., factors which allow them to gain increased benefit from
positive influences. Conversely, people who are vantage resistant possess more vantage-
resistance factors, i.e., factors which diminish or completely eliminate positive response to
supportive environments. However, although vantage resistance may play a role in
predisposition to avoid or eliminate positive stimuli, the underlying cognitive mechanisms
of action for this development are not specified.

Persons experiencing symptoms of psychopathology may avoid positive information
because it has come to represent a threat, such that positive information is associated with
negative outcomes (e.g., Winer et al., 2011). In this way, reward processing qualitatively
differs from threat processing in depressed and anxious individuals; the associated danger
with negative information is in not noticing warning signs and therefore failing to take
action to avoid or brace for threat, whereas the associated danger with positive information
is that one approaches what appear to be safety or reward signals, when in fact those signals
are ultimately meretricious (i.e., harmful). Thus, positive information, counterintuitively,
becomes prospectively more dangerous to depressed and anxious individuals than neutral
information. This hypothesis yields the prediction that depressed and anxious individuals
will be biased away from positive information in comparison to neutral information, as well
as in comparison to control groups.

Tabular Review

As noted above and in our tabular review (see Tables 2-4), some significant findings
support the hypothesis that anxious individuals take longer to respond to probes following
positive information than to those following neutral or negative words. These findings have
emerged primarily at 500 ms presentation durations (e.g., Pishyar, Harris, & Menzies, 2008).
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There is also some evidence that depressed and dysphoric groups differentially process
positive information than negative information and that this differential processing diverges
from control groups (e.g., Gotlib, Kasch, et al., 2004; Shane & Peterson, 2007). These
findings have occurred primarily with 1000 ms and 500 ms presentation durations. It is
unclear, however, whether these differences are due to depressed and anxious individuals
responding slower to positive than to neutral information, or due to controls responding
faster to positive than to neutral information. Moreover, some studies (e.g., Bradley et al.,
1997; Gotlib, Krasnoperova, et al., 2004) report null findings, thus making it somewhat
unclear if depressed and anxious individuals do indeed avoid positive information at all.

Meta-Analyses

Given the discordant array of findings regarding biased processing of positive information in
the DP task in depressed and anxious individuals, we decided to examine whether findings
of biases away from positive information have evidential value—that is, whether they reflect
a real effect rather than merely false positives. To empirically evaluate this possibility we
conducted both a conventional meta-analysis (Borenstein et al., 2009) and a p-curve meta-
analysis (Simonsohn et al., 2014). We first present results from the conventional meta-
analysis of dot-probe biases for positive and negative information, including an exploration
of procedural and individual difference moderators. We then evaluate the evidential value of
findings demonstrating biased processing away from positive information and toward
negative information in depressed and anxious individuals.

Conventional Meta-Analyses of Dot-probe Findings

Overview of conventional meta-analyses

We conducted omnibus meta-analyses of DP attentional bias findings to test within-subjects
bias for positive stimuli in high-symptom participants, within-subjects bias for positive
stimuli in healthy controls, and between-subjects differences in bias for positive stimuli
when comparing high-symptom participants to healthy controls. We carried out an
analogous set of omnibus meta-analyses to test DP findings with negative stimuli. In
addition, we examined a set of potential moderators including stimulus type, stimulus
duration, primary symptoms of high-symptom group, and whether or not high-symptom
participants were selected on the basis of a clinical diagnosis. For each meta-analysis, one
effect size was included from each independent sample that met criteria, or in the case of
between-subjects meta-analyses, each pair of samples. Because the goal of this analysis was
to inclusively investigate both negative and positive DP biases, and because we used a
random effects model to limit the influence of any single study (as noted below), all studies
that otherwise met inclusion criteria were part of the meta-analysisS.

General selection rules

In addition to the inclusion and exclusion criteria for the narrative review (see “Parameters
of the Review”), the following rules were used in selecting findings for inclusion in our
conventional meta-analyses:

3studies included in the conventional meta-analysis are marked with an asterisk in the references list.
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Attentional bias findings comparing positive to neutral stimuli were analyzed
separately from findings comparing negative to neutral stimuli.

Within each valence category (i.e., positive-neutral and negative-neutral), three
types of findings were eligible for inclusion in analyses: measurements of absolute
or within-subjects bias toward or away from emotional stimuli in the high-symptom
group, measurements of absolute or within-subjects bias in the control group, and
measurements of between-subjects differences in attentional bias, wherein bias for
emotional stimuli exhibited by the high-symptom group is compared to that of the
low-symptom group.

If attentional bias scores with standard deviations (SD) or standard errors (SE) for
high-symptom and/or low-symptom groups were reported by the original authors,
these scores were used to compute effect sizes for the present meta-analyses
(Borenstein et al., 2009).

In the absence of bias scores with SDs or SEs, attentional bias findings reported by
the original authors in the form of t or F values for within-subjects or between-
subjects bias, or in the form of r values of correlations between symptoms and
attentional bias, were used to compute effect sizes for the present meta-analyses.

If correlations were reported in addition to bias scores or group-level significance
tests, both/all results were averaged to create a single effect size to be included in
each meta-analysis. Correlations were treated as between-subjects effects when
they included all participants and as within-subjects effects when they only
included participants in the high-symptom group (e.g., Gotlib, Kasch, et al., 2004).
Correlations that excluded high symptom participants were not used (i.e., Mogg,
Philippot, & Bradley, 2004).

If neither attentional bias scores with SDs or SEs nor eligible t, F, or r values were
reported by the original authors, then bias scores and variances were computed
using tabular listings of high-symptom and control participants’ mean response
times (RTs) and SDs or SEs for each combination of probe location and emotional
stimulus location (see “Procedure for computing bias scores and variances from RT
tables” in Appendix A for further details).

For studies that compared two independent high-symptom groups to one control
group, the control group n was split between the two high-symptom groups so that
both between-subjects effects could be entered into our meta-analyses (Bar-Haim et
al., 2007).

For studies wherein participants were assigned to high, medium, and low symptom
groups, only the two extreme groups were included in our meta-analyses.

For omnibus meta-analyses, if participants were tested using more than one level of
a moderator variable—for example, at two different stimulus durations (Shane &
Peterson, 2007), or with both words and faces (Pishyar, Harris, & Menzies, 2008)
—findings were averaged across conditions to produce a single mean effect size for
each group. For meta-analyses examining moderators, only findings from the
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appropriate moderator condition were included, as described in the selection rules
for meta-analyses of moderators.

For studies wherein multiple categories of positive or negative stimuli were
presented, an average bias effect was computed for each valence. For example, a
study by Brosschot, De Ruiter, and Kindt (1999) included general positive and
social positive words, so an average bias effect for positive words was computed
for inclusion in our meta-analyses.

In computing an average effect size for inclusion in each meta-analysis, redundant
effects were excluded. For example, if the original authors reported the t-value for
positive bias collapsed across 500 ms and 1250 ms stimulus durations in addition to
the t-values for positive bias at each duration separately, then only the finding
collapsing across durations was included in omnibus meta-analyses.

Selection rules for examining potential moderator of stimulus duration

1.

Findings were sorted into the following categories: stimulus duration < 200 ms = 1;
duration of 200-500 ms = 2; duration > 500 ms = 3.

For studies in which more than one stimulus duration was used, durations for which
results were reported by the original authors were selected over durations for which
results had to be computed using RT tables.

If results were reported for more than one duration category, then categories 1 or 2
were selected over category 3 for studies examining anxiety symptoms, whereas
category 3 was prioritized over 1 or 2 for studies examining symptoms of
depression, consistent with prevailing theory. Otherwise category 2 was selected.
One study included an anxious group and a depressed group with one control group
and used stimulus durations of 14 ms and 1000 ms (Mogg, Bradley, & Williams,
1995), and we selected the 14 ms finding for the within-subjects analysis in healthy
controls.

If two durations within a single category were used (e.g., the 2005 study by
Vassilopoulos included both 200 ms and 500 ms durations), the findings were
averaged into a single mean effect size.

Selection rules for examining potential moderator of stimulus type

1.

Findings were categorized according to the type of stimuli used: words or images
(including faces).

A study wherein participants were tested using both words and images included
two independent high-symptom groups, so we randomly chose word findings from
one group and image findings from the other (Pishyar, Harris, & Menzies, 2008).

Selection rules for examining potential moderator of clinical vs. nonclinical sample

1.

Findings were designated as either clinical or nonclinical based on whether or not
high-symptom participants were selected on the basis of a clinical diagnosis.
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Selection rules for examining potential moderator of primary symptom type

1. Findings were sorted into the following categories based on the primary symptom
type used by the original authors to select and/or group participants: symptoms
associated with depression, general anxiety (including trait and generalized
anxiety), social anxiety, post-traumatic stress disorder, obsessive-compulsive
disorder, or panic disorder.

2. Because only one study was identified in which obsessive compulsive symptoms
were of primary interest (i.e., Harkness et al., 2009), this study was excluded from
analyses of primary symptom type as a moderator.

3. For studies in which multiple symptom measures were administered and the
original authors did not specify primary symptoms of interest, we used the most
general assessment administered as the primary symptom type. For example, we
designated general anxiety as the primary symptom type for the 2009 study by
Berenson and colleagues. In one paper with two studies, both depressive and trait
anxiety symptoms were reported, no diagnoses were made, and no preselection
criteria was used (Oehlberg et al., 2012.). Thus, in this study we randomly chose
study 1 as depressive and study 2 as general anxious, so as to not bias nonspecific
samples toward either anxiety or depression.

4.  When multiple stimulus categories were reported for a single valence, we
combined all potential relevant categories for high symptom and control groups.

5. Findings from the comorbid symptom group in the 2012 study by LeMoult and
Joormann were excluded from analyses of primary symptom type as a moderator,
because these findings could not be assigned to a single symptom category.

6. Control comparisons were not included in the primary symptom analysis, as they
could not be expected to differ by primary symptom and in some cases were
comparison groups for multiple high symptom groups.

Computing individual effect sizes

Effect sizes were computed and meta-analyses carried out using Comprehensive Meta-
Analysis software, Version 2.2064. The effect size Cohen’s d—defined as mean bias score
over the within-groups standard deviation, pooled across groups—was computed for each
finding included in meta-analyses. Hedges g was chosen as the overall primary effect size
measure because it provides a more accurate estimate of effect size than Cohen’s d when
working with small samples (Borenstein et al., 2009). For between-subjects comparisons of
emotional information bias, a positive value for g means that the high-symptom group
showed more attentional bias toward emotional, as opposed to neutral, stimuli, in
comparison to healthy controls (see “Formulas used in computing Cohen’s d and Hedge’s g
in Appendix A for further details).

Computing meta-analysis effect size

All meta-analyses were carried out using a random-effects model so as to not assume equal
variance. All findings meeting our inclusion criteria were included in the meta-analyses.
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Specificity was assessed via the p-curve analysis in the following section. Please see Tables
5-8 for meta-analytic results.

Meta-analysis of between-subject attentional biases for positive information

Across all of the studies that reported between-subjects effects and used positive stimuli, the
combined positive-related bias was both negative and significant in depressed and anxious
participants (k= 48, n= 2,562, g = -0.131, SE = 0.057, p = .02). Thus, a significant
avoidance of rewarding information was found for depressed and anxious participants in
comparison to asymptomatic controls (see Table 5).

Meta-analysis of within-subject attentional biases for positive information

Across all studies that reported within-subjects effects and used positive stimuli, depressed
and anxious participants’ avoidance of reward was not significant (k= 46, n= 1,062 g =
-0.046, SE = 0.024, p = .055). The positive-related bias was not significant in the opposite
direction for asymptomatic controls (k= 36, n= 934, g = 0.035, SE = 0.019, p = .064). The
difference between the combined within-subjects effect sizes of depressed and anxious
participants in comparison to asymptomatic participants was significant, however (Q =
7.058, p =.008). Thus, a trend emerged suggesting avoidance of positive information in
depressed and anxious individuals and approach of positive information in asymptomatic
controls, and the two groups significantly differed from each other (see Table 6).

Do positive-related biases differ as a function of primary symptom?

We examined between- and within-subject reward avoidance at each level of primary
symptom endorsed by the high-symptom group. We first examined all primary symptom
groups (excluding obsessive-compulsive symptoms due to only one study existing), then
performed a secondary analysis examining only the symptom groups with enough existing
studies (i.e., depression, general anxiety, and social anxiety) to provide more power (i.e., k>
5).

Between-subjects combined effects at each level of primary symptom yielded a significant
avoidance of positive information in participants with primary symptoms of depression (k =
15, g =-0.3999, SE = 0.084, p < .001), but no other primary symptom groups. Between-
subjects group differences were significant with both five (Q = 19.364, p =.001) and three
(Q=11.316, p=.003) groups. The between-subjects effects for depression differed
significantly from general anxiety (k= 16, Q = 10.129, p = .001) and social anxiety (k = 9,
Q=4.992, p=.025) (see Figure 2).

Consistent with the between-subjects findings, within-subject combined effects also yielded
a significant avoidance of positive information in depressed participants (k= 11, g = -0.167,
SE = 0.063, p =.008), but non-significant biases for the other groups. Within-subjects group
differences were not significant with all five groups included in the model (Q = 7.369, p= .
118), but were when the model was restricted to the three most powerful groups (Q = 7.097,
p = .029). The within-subjects effects for depression differed significantly from general
anxiety (k= 15, Q = 6.807, p = .009) but not social anxiety (k= 13, Q = 2.518, p=.113)
(see Figure 3).
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Taking between- and within-subject findings together, depressed participants evidenced a
significant devaluation of reward, consistently differing from those reporting a primary
symptom of general anxiety, and evidencing a less robust difference from those reporting a
primary symptom of social anxiety.

Do positive-related biases differ due to clinical versus non-clinical samples?

The combined between-subject effect sizes for reward-based biases were significant for non-
clinical (k= 29, g= -.163, SE = 0.066, p = .014) but not clinical (k= 19, g = -.060, SE =
0.108, p = .576) samples, although this difference was not significant (Q < 1, p= .421). The
within-subjects effects for both non-clinical control participants (k= 21, g = 0.017, SE=
0.020, p = .411) and non-clinical but high symptom (k= 22, g= -0.023, SE=0.023,p=.
309) participants were not significant and did not significantly differ (Q = 1.706, p = .191).
The combined within-subjects effects within studies using clinical samples for control (k =
15, g = 0.063, SE = 0.035, p = .075) and symptomatic participants (k= 24, g = -0.071, SE
= 0.044, p = .102) were not significant. However, the comparison of symptomatic and
asymptomatic participants was significant (Q = 5.705, p = .017).

Do positive-related biases differ as a function of whether stimuli were words or pictures?

The combined between-subject effect sizes for reward-based biases were not significant for
pictures (k= 34, g= -0.114, SE = 0.063, p= .071) and words (k= 14, g= -0.164, SE =
0.124, p = .184). There was no significant difference between words and pictures for
between-subjects findings (Q < 1, p =.715). For within-subject biases, high symptom
participants evidenced a trend avoiding positive words (k= 14, g = —-0.095, SE = 0.053, p
= .075), whereas asymptomatic controls did not (k= 10, g = -0.017, SE = 0.034, p =.602).
However, asymptomatic controls significantly were biased toward positive pictures (k = 26,
g = 0.055, SE = 0.022, p = .014), whereas symptomatic participants were not (k= 32, g=
-0.024, SE = 0.026, p = .353).

Do positive-related biases vary as a function of stimulus duration?

The combined between-subject effect sizes for reward-based biases were significant for
durations above 500 ms (k = 10, g = —0.281, SE = 0.132, p = .033) and between 200 and
500 ms (k= 31, g= —-0.141, SE = 0.068, p = .039), but not significant for durations below
200 ms (k= 7, g= -0.013, SE = 0.115, p = .907). There was no significant difference
between durations (Q = 2.347, p = .309). Within-subjects findings yielded no significant
differences besides control participants approaching reward at >500 ms (k= 9, g = 0.103,
SE = .047, p = .029), and control and high symptom participants differing in their reward-
related biases at >500 ms (Q = 5.041, p = .025).

Summary of positive-related bias findings

We found a small effect demonstrating that symptomatic individuals differ from controls in
the manner in which they process positive information. We also found some evidence that
asymptomatic control participants approach positive information, providing support for
evenhandedness and self-regulatory frameworks, and helping to explain why some between-
subjects effects were mildly larger than within-subjects effects (see Table 1).
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Moderator analyses examining stimulus type, duration, and clinical versus nonclinical
samples yielded equivocal findings, but our most striking finding was that participants
endorsing depressive or dysphoric symptoms as their primary symptom were more likely to
avoid positive information than other symptomatic individuals. This finding emerged in our
meta-analysis of not only between-subjects, but also within-subjects effects, suggesting that
it is driven by the devaluation of rewarding information. This is consistent with the
underlying depressogenic process posited to date by proponents of the reward devaluation
accounts. The level of specificity of this constellation of findings, such that participants
whose main presenting symptom was depression were the only group to robustly
demonstrate reward devaluation, suggests that (a) the specificity posited by the even-
handedness framework may be correct but the hypothesis of a mere lack of valuation of
positivity may need refinement and that (b) the avoidance of positivity posited by the reward
devaluation framework may be correct but that the hypothesis that this process is equated in
depression and anxiety may need refinement (see Table 1), although evidence regarding
differences in selective attention of reward between persons with primary symptoms of
depression and social anxiety remains somewhat equivocal. In light of these results, we will
thus unpack and refine the reward devaluation framework below after summarizing the
remaining meta-analytic findings.

These findings emerged with inclusive criteria (including full re-analysis of response time
table data to calculate effect sizes), a conservative effect size estimate, and with the vast
majority of studies primarily investigating threat-based biases, and thus commonly not using
positive stimuli more specific than smiling faces. We therefore have presented the most
comprehensive evidence to date supporting the hypothesis that depressed individuals
devalue rewarding information. As noted below, these findings also diverge from those
related to attentional biases for negative information.

Meta-analysis of between-subject attentional biases for negative information

Across all of the studies that reported between-subjects effects and used negative stimuli, the
combined negative-related bias was both positive and significant in depressed and anxious
participants (k= 53, n= 2,829, g = 0.289, SE = .048, p < .001). Thus, a significant
vigilance to negative information was found for depressed and anxious participants in
comparison to asymptomatic controls (see Table 7).

Meta-analysis of within-subject attentional biases for negative information

Across all studies that reported within-subjects effects and used negative stimuli, depressed
and anxious participants evidenced significant biases toward negative information (k= 51, n
=1,177,g= 0.120, SE =.021, p < .001). The negative-related bias was significant in the
opposite direction for asymptomatic controls (k= 37, n= 982, g= -0.044, SE=.018,p=.
012). The difference between the combined within-subjects effect sizes of high symptom
participants in comparison to asymptomatic participants was significant (Q = 36.039, p<.
001). Thus, a significant vigilance toward negative information in depressed and anxious
individuals was present, a smaller but significant avoidance of negative information

emerged in asymptomatic controls, and the two groups significantly differed from each other
(see Table 8).
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biases differ as a function of primary symptom?

We examined between- and within-subject negative biases at each level of primary symptom
endorsed by the high-symptom group. As with the reward-bias analyses, we first examined
all primary symptom groups, then performed a secondary analysis examining only the
symptom groups with enough existing studies, with the exception that panic symptoms were
included in the secondary analysis because they yielded a significant effect.

Between-subjects combined effects at each level of primary symptom yielded a significant
vigilance toward negative information in participants with primary symptoms of depression
(k=14,9=0.472, SE=0.099, p < .001), general anxiety (k= 19, g= 0.263, SE= 0.074, p
< .001), social anxiety (k= 9, g = 0.210, SE = 0.102, p = .040), and panic (k= 5, g = 0.424,
SE = 0.148, p= .004), but not PTSD (k= 4, g= —-0.015, SE = 0.122, p = .902). Between-
subjects group differences were significant with five (Q = 11.044, p = .026) but not four (Q
= 4.606, p = .203) groups. Unlike with reward-based analyses, between-subjects effects for
depression did not differ significantly from general anxiety (Q = 2.846, p = .092) or social
anxiety (Q = 3.414, p = .065).

Within-subject effects also yielded a significant vigilance toward negative information in
depressed participants (k= 11, g = 0.125, SE = 0.054, p =.022), general anxiety (k= 17, g
=0.131, SE = 0.032, p <.001), social anxiety (k= 14, g = 0.103, SE = 0.045, p =.022),
panic (k= 5, g=0.189, SE = 0.046, p < .001), but not for PTSD (k= 3, g =0.000, SE =
0.110, p = .998). Within-subjects group differences were not significant with all five groups
(Q = 3.384, p = .496), or with four groups included in the model (Q = 1.910, p = .591). The
within-subjects effects for depression did not differ significantly from general anxiety (Q <
1, p=.920) or social anxiety (Q < 1, p = .760), again differing from the reward-bias
findings.

biases differ due to clinical versus non-clinical samples?

The combined between-subject effect sizes for negative biases were significant for clinical
(k= 23,g=0.361, SE = 0.084, p < .001) and nonclinical (k= 30, g= 0.242, SE = 0.057, p
< .001) samples, and this difference was not significant (Q = 1.377, p = .241). The within-
subjects effects for both non-clinical asymptomatic (k= 22, g = —-0.050, SE = 0.025, p=.
043) and non-clinical but symptomatic (k= 25, g= 0.118, SE = 0.027, p < .001)
participants were significant and significantly differed from each other (Q = 20.605, p< .
001). The combined within-subjects effects within studies using clinical samples for
asymptomatic controls (k= 15, g = —0.032, SE = 0.024, p = .181) were not significant,
whereas symptomatic participants were significant (k= 26, g= 0.120, SE=0.033,p< .
001). The comparison of symptomatic and asymptomatic participants was significant (Q =
13.925, p <.001).

biases vary as a function of stimulus duration?

The combined between-subject effect sizes for negative biases were significant for durations
above 500 ms (k= 14, g = 0.470, SE = 0.145, p = .001), between 200 and 500 ms (k= 31, g
= 0.181, SE = 0.048, p < .001), and durations below 200 ms (k= 8, g = 0.484, SE = 0.151,
p = .001). There was a significant difference between durations (Q = 6.566, p = .038).
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Within-subjects findings yielded significant vigilant biases for depressed and anxious
participants at each level of duration, but no significant difference by duration for
symptomatic participants or asymptomatic controls.

Do negative biases differ as a function of whether stimuli were words or pictures?

The combined between-subject effect sizes for negative biases were significant for pictures
(k=38,g=0.321, SE = 0.061, p < .001) and words (k= 15, g= 0.216, SE= 0.076,p=.
005). There was no significant difference between words and pictures for between-subjects
findings (Q = 1.172, p = .279). For the within-subjects effects, symptomatic participants (k
= 15, g= 0.075, SE = 0.041, p = .069) and asymptomatic controls (k= 12, g = -0.051, SE
= 0.034, p = .143) were not biased toward negative words, though they significantly differed
(Q =5.450, p =.020). However, asymptomatic controls significantly were biased away from
negative pictures (k= 25, g= -0.042, SE = 0.021, p = .041), whereas symptomatic
participants were biased toward negative pictures (k= 36, g = 0.137, SE = 0.024, p <.001),
with these comparisons differing significantly (Q = 31.093, p <.001). Thus, symptomatic
participants were significantly approaching negative stimuli.

Summary of negative bias findings

We found consistent evidence of vigilance toward negative information in depressed and
anxious individuals similar to previous meta-analytic reviews (e.g., Bar-Haim et al., 2007),
though our effect sizes were somewhat smaller (e.g., within-subjects threat bias, Bar-Haim
etal.: d = 0.45; within-subjects negative bias reported here: g = 0.12) due to our use of an
effect size with a built-in correction, our inclusion of heterogeneous primary symptom
groups, and our inclusive use of reported data, including recalculation of response time table
data to provide the most inclusive estimate of effect sizes. Unlike the reward-bias effects,
these effects did not markedly differ by primary symptom, such that individuals reporting
panic and trait anxiety as their primary symptoms robustly demonstrated vigilance toward
negative information.

Summary of conventional meta-analysis

The most striking finding of our comparative meta-analyses was that individuals with a
primary symptom of depression systematically avoided positive information, yielding
evidence consistent with reward devaluation and even-handedness theoretical explanations.
This pattern of avoidance in individuals with symptoms of depression differed markedly
from other symptom groups, and yielded effect sizes comparable to those produced by our
meta-analysis of negative DP biases in both within-subjects (depression avoidance of
positivity: g = —0.167, SE = 0.063; high-symptom vigilance toward negativity: g = 0.120,
SE = 0.021) and between-subjects (depression avoidance of positivity: g = -0.399, SE =
0.084; high symptom vigilance toward negativity: g = 0.289, SE = 0.048) analyses. Thus,
consistent with our rationale for the inclusion of negative DP bias findings, these findings
provide the strongest evidence to date that reward-based biases in individuals with
symptoms of depression are real effects. Our other meta-analysis now assesses the
specificity of this constellation of findings.
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P-curves of Dot-probe Findings

Overview of p-curve

P-curve is a meta-analytic technique for determining the likelihood that a set of p-values
would occur in the absence of a real effect. If a studied effect is non-existent, then all
significant (p < .05) findings showing that effect presumably occurred by chance. For any
single significant finding the probability of p < .01 is .2, the probability of p < .02 is .4, the
probability of p<.03 is .6, the probability of p< .04 is .8, and the probability of p< .05 is 1.
Thus, given enough independent observations, the set of significant p-values for a non-
existent effect should settle into a uniform distribution that looks like a flat line when
plotted. If a studied effect does exist, however, then the set of significant findings showing
that effect should include a greater proportion of very low p-values than would have
occurred by chance. In other words, the distribution of p-values for a true effect should be
right-skewed. Conversely, selective reporting tends to produce a greater proportion of
significant p-values near .05 than would be expected to occur by chance, because
researchers generally stop running additional analyses when they achieve a significant
effect. This pattern of data-analysis reduces the right skew of the p-value distribution for a
real effect and can produce a left-skewed distribution for a small or nonexistent effect.

To test for right skew, p-curve takes each significant p-value in an observed set and
calculates the probability of a p-value as small or smaller occurring if one assumes a
uniform distribution of p-values. This produces a set of pp-values, which are then combined
via Fisher’s method (Fisher, 1925; Simonsohn et al., 2014). The resulting ¥ test statistic
represents the likelihood that a distribution of p-values at least as right-skewed as the
observed distribution would occur by chance, i.e., assuming the null of no true effect. If the
x2 test for right-skew is statistically significant, then it is very unlikely the observed
distribution would have occurred in the absence of a real effect. The null can be rejected in
favor of the alternative hypothesis that at least some of the p-values included in the curve
have evidential value. If the right-skew test is not significant, then the null cannot be
rejected, that is, selective reporting of false positives cannot be ruled out as an explanation
for the observed set of significant findings.

A set of p-values may fail to show significant right skew for a number of reasons: the
studied effect may not exist, it may exist but be very small, the set of studies included in the
p-curve may have been severely underpowered, or there may be too few p-values in the set
for p-curve to be conclusive. To reduce this ambiguity, a second set of pp-values is
calculated assuming a null of a small true effect (i.e., assuming a slightly right-skewed
distribution). If this test is statistically significant, then one can reject the null of a small true
effect and thus conclude that the observed set of p-values lacks evidential value. Finally, a
test for left skew can be conducted by the same process used to test for right skew, except
that in a left-skew test each pp-value represents the probability of a p-value as large as or
larger than an observed value occurring by chance, assuming the null of no true effect. A
statistically significant left-skew test indicates an extremely strong likelihood that at least
some of the p-values in the observed set were selectively reported.
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In addition to the inclusion and exclusion criteria for the narrative review (see “Parameters
of the Review”), the following rules were used in selecting p-values for inclusion in our p-
curve analyses:

1.

In keeping with general guidelines for the use of p-curve, only p-values that are
statistically significant at the .05 level qualified for inclusion in p-curves. Because
non-significant p-values commonly go unpublished due to selective reporting or
publication bias, the published record of p-values larger than .05 would not provide
an unbiased picture of the full range of p-values obtained for a given phenomenon.

We included both within-subjects and between-subjects effects in p-curves because
p-curve’s accuracy at detecting evidential value depends, in part, on the number of
p-values entered into a curve. Including the broadest range of relevant findings
when testing an effect maximizes the number of p-values included in p-curves and
thus the accuracy of the meta-analyses.

P-values from analyses comparing symptomatic participants’ bias scores to a
hypothetical mean of zero (within-subjects effects), analyses comparing
symptomatic participants’ bias scores to bias scores of healthy controls (between-
subjects effects), and correlational analyses measuring the relationship of bias
scores to symptom levels, were considered for inclusion in p-curves. P-values from
within-subjects analyses of healthy controls only, i.e., analyses that did not include
participants with elevated depressive or anxious symptoms, were not used in any p-
curves.

Because the p-curve technique requires that p-values used be independent of one
another, only one p-value from each experiment was included in any one p-curve.
This means that a p-value for a within-subjects analysis and a p-value for a
between-subjects analysis from that same experiment could not both be included in
a single p-curve. Thus, we computed all p-curves in two ways. For the first p-curve
of each pair we prioritized within-subjects effects for inclusion and only used
between-subjects effects from studies when within-subjects effects were non-
significant or were not reported by the original authors. This procedure was
reversed for the second p-curve of each pair, wherein significant between-subjects
effects received priority for inclusion. In the event that neither within-subjects nor
between-subjects effects reached significance, or for studies where participants
were not split into groups, p-values from correlational analyses were included in p-
curves. This p-value selection process is described in more detail in the section
titled P-curves of Avoidance of Positive Information.

For studies that included two independent samples of participants with elevated
clinical symptoms, one p-value from each sample could be included in the same p-
curve without violating the rule requiring independent p-values. For example, the
2008 study by Pishyar and colleagues included two groups of socially phobic
participants, one assigned to a cognitive-behavioral group therapy condition and the
other assigned to a wait-list condition. Both groups exhibited biases away from
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positive information (compared to zero) at baseline, so both p-values could be
included in a p-curve.

If p-values for more than one independent variable were equally qualified for
inclusion in a p-curve, then the smallest p-value was used. For example, in a 2010
study by Taylor, Bomyea, and Amir, positive attentional bias was negatively
correlated with both social anxiety and anxiety sensitivity, so we included the
social anxiety finding because it had the smaller p-value. This yielded the most
conservative approach for detecting any lack of evidential value.

Studies wherein clinical symptoms were associated with similar patterns of bias
(either vigilance or avoidance) for both positive and negative stimuli (e.g. Bradley,
Mogg, White, Groom, & de Bono, 1999; Mansell, Ehlers, Clark, & Chen, 2002;
Sposari & Rapee, 2007) or for all faces (e.g. Chen, Ehlers, Clark, & Mansell, 2002)
were not included in p-curves, because the purpose of this meta-analysis was to test
evidential value of findings showing selective avoidance that is specific to positive
information, in relation to depressive and anxious symptoms. Studies showing a
broader vigilance toward or avoidance of both positive and negative emotional
stimuli may be capturing a qualitatively different phenomenon than the one we set
out to evaluate here and thus would not be relevant to our research question or
analyses.

Studies that found vigilance for positive information were excluded from the
positive bias p-curves (e.g., Fani, Bradley-Davino, Ressler, & McClure-Tone,
2011). Again, this decision was made because we were specifically interested in
testing whether significant findings showing avoidance of positive information
reflect a real effect.

In the case of studies that involved both an exam-related stress condition and lab-
stressor condition (e.g., Mogg, Bradley, & Hallowell, 1994), we allowed p-values
from the exam condition (i.e., students were completing the DP task in advance of
an upcoming test) into curves because stress was naturally occurring based on
factors in the participants’ lives. Likewise, when a study involved a therapeutic
intervention (e.g., Pishyar, Harris, & Menzies, 2008) or administration of alcohol
(Stevens, Rist, & Gerlach, 2009) only p-values for analyses of baseline data or
from placebo groups were included in p-curves, consistent with our inclusion/
exclusion criteria.

Please see Appendix A for details on selection of p-values from studies wherein the original
authors hypothesized reversing or attenuated interactions.

P-curves of Avoidance of Positive Information

First, we tested the evidential value of dot-probe findings linking clinical symptoms to
avoidance of positive information to determine the likelihood that these findings reflect a
real effect. We used p-curve (http://www.p-curve.com/app) to compute p-curves of relevant
positive bias effects in two different ways. Details about the studies and specific p-values
included in these p-curves are presented in Tables 2—4 and in Appendix C, Table C1.
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For the first curve, 19 independent p-values, taken from 18 studies, met inclusion criteria
(see Appendix D, Table D1). In this curve we prioritized within-subjects findings for
inclusion. Thus, whenever a single study showed significant avoidance of positive stimuli
(compared to a hypothetical mean of zero bias) within the high-symptom group and
significant differences in bias for positive stimuli at different symptom levels, we included
the p-value for the within-subjects finding. For studies that did not show significant
avoidance of positive stimuli within the high-symptom group, we included p-values for
significant between-subjects differences in bias for positive stimuli. If neither within- nor
between-subjects findings reached significance, or if symptom severity was analyzed as a
continuous rather than a categorical variable, then we included p-values for significant
negative correlations between depressive or anxious symptoms and bias for positive stimuli.

The resulting distribution of 19 independent p-values was tested for right skew, and the
result was significant, y2(38) = 75.48, p = .0003 (Figure 4A). This outcome indicates that,
consistent with our prediction, the findings included in this p-curve have evidential value.
Furthermore, neither the test for lack of evidential value, nor the test for left skew,
approached significance, yielding chi-square values of ¥2(38) = 37.88, p = .4748 and %2(38)
= 25.14, p = .9459, respectively. Thus, selective reporting can be ruled out as the sole
explanation for dot-probe findings showing avoidance of positive information in participants
with depression and anxiety.

To investigate whether there were differences between within-subject and between-subject
findings showing avoidance of positive information, we also computed a second p-curve of
findings from the same set of studies. This time, if a single study showed significant
avoidance of positive stimuli within the high-symptom group and significant differences in
bias for positive stimuli at different symptom levels, we included the p-value for the
between-subjects finding. In the absence of significant between-subjects differences in bias
for positive stimuli, we included p-values for significant within-subjects avoidance of
positive stimuli in the high symptom groups. As before, p-values for significant negative
correlations between anxious or depressive symptoms and bias for positive stimuli were
included in the absence of significant within- or between-subjects findings (Appendix D,
Table D2).

This distribution of p-values was tested for right skew, and again the result was significant,
¥2(38) = 86.41, p < .0001 (Figure 4B). Also consistent with the first p-curve, neither the test
for lack of evidential value nor the test for left skew approached significance, this time
yielding chi-square values of y2(38) = 34.95, p = .6111 and %2(38) = 23.56, p = .9679,
respectively. Thus, selective reporting can be ruled out as the sole explanation for dot-probe
findings yielding differences in avoidance of positive information between participants with
symptoms of anxiety and/or depression and controls.

P-curves for Vigilance Toward Negative Information

The p-curves of positive bias findings indicate that a true relationship exists between
elevated symptoms of depression and anxiety and avoidance of positive information (see
Conventional Meta-Analysis findings above). It is possible that previous null findings
regarding positive information-processing biases were partially due to weaknesses of the
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dot-probe task. Indeed, previous dot-probe studies using neutral and threatening words and
images suggest that the task has low split half reliability in non-clinical samples (Schmukle,
2005).

Beyond questions of task reliability, however, it is important to consider that findings
showing avoidance of positive information emerged from studies primarily aimed at
measuring attentional biases for negative information in relation to clinical symptoms. We
reasoned that researchers may run more analyses to test their primary hypotheses, thus
placing negative attentional bias findings at higher risk of Type I error, while placing
positive attentional bias findings at higher risk of Type I error.

In order to explore the possibility of higher rates of Type | error in negative attentional bias
findings in individuals with depression and anxiety, we computed p-curves of significant
analyses showing vigilance to negative information in relation to clinical symptoms.
Specifically, we compared p-curves of negative bias findings from studies that also found
avoidance of positive information to those from studies that included positive stimuli but did
not yield significant positive avoidance effects. The same rules were used to select
significant p-values showing vigilance for negative information as were used to select p-
values showing avoidance of positive information.

Negative bias findings from studies showing avoidance of positive
information—Of the 17 studies that contributed p-values to the p-curves for avoidance of
positive information, 16 also included negative stimuli, and 9 yielded 10 independent p-
values demonstrating vigilance toward negative information in depressed or anxious
individuals. Details about the studies and specific p-values included in these p-curves are
presented in Table 2—4 and in Appendix C, Table C2.

For the first p-curve of negative bias effects from these studies, we prioritized p-values for
significant vigilance to negative stimuli within high-symptom groups. In the absence of
significant within-subjects findings, we included p-values for significant differences in
negative vigilance when comparing particiants with high vs. low symptom severity. Finally,
in the absence of significant within- and between-subjects negative vigilance effects, we
included p-values for significant positive correlations between symptom severity and
negative vigilance (Appendix D, Table D3). Though the resulting distribution of 10
independent p-values (Figure 5A) appears to contain more p-values < .01 than one would
expect to see in the absence of a real effect, the right-skew test yielding chi-square values of
¥2(20) = 31.05, p = .0545, thus providing only promise of evidential value, due to marginal
significance. Also, the test for lack of evidential value, ¥2(20) = 24.91, p = .2048, and the
left-skew test, ¥2(20) = 17.14, p = .6441,were non-significant. Although this outcome yields
promise of overall evidential value, this p-curve was unable to conclusively determine the
evidential value of the studied effect based on these nine p-values.

For the next p-curve, we prioritized between-subjects differences in negative bias, followed
by within-subjects biases toward negative information in the clinical or high-symptom
group, followed by correlations (Appendix D, Table D4). This distribution of 10 p-values
(Figure 5B) was tested for right skew, and the result was significant, x2(20) = 45.46, p = .
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001, indicating that at least some of the findings included in this curve have evidential value.
Neither the test for lack of evidential value, ¥2(20) = 15.37, p = .7549, nor the test for left
skew, ¥2(20) = 8.76, p = .9856, approached significance.

Negative bias findings from studies not showing avoidance of positive
information—Twenty-one studies that met inclusion criteria yielded 21 independent p-
values showing vigilance toward negative information in participants with depressive or
anxious symptoms, but did not show significant biases away from positive information. We
calculated two p-curves of these findings. Details about the studies and specific p-values
included in these p-curves are presented in Table 2—4 and in Appendix C, Table C24. As
before, the first p-curve was calculated prioritizing within-subjects biases toward negative
information in the depressed or anxious group, followed by between-subjects biases toward
negative information in the depressed or anxious group, followed by correlations (Appendix
D, Table D5). The resulting distribution of 21 independent p-values (Figure 6A) was tested
for right skew and the result was significant, x2(42) = 69.94, p = .0044, indicating that at
least some of the findings included in this curve have evidential value. Neither the test for
lack of evidential value nor the test for left skew were significant, yielding chi-square values
of ¥2(42) = 56.44, p = .0675, and x2(42) = 39.58, p = .5776, respectively.

In computing the second p-curve for this set of studies, we prioritized between-subjects
differences in negative bias (Appendix D, Table D6). The distribution of p-values (Figure
6B) was tested for right skew and again the result was significant, y2(42) = 72.64, p = .0023,
indicating that at least some of the findings included in this curve have evidential value.
Neither the test for lack of evidential value nor the test for left skew approached
significance, yielding chi-square values of ¥2(42) = 44.96, p = .3489 and x2(42) = 28.37, p
=.9466, respectively.

Discussion of p-curves for vigilance toward negative information—The purpose
of computing separate p-curves of negative bias findings from studies that showed
significant avoidance of positive information and those that did not was to compare the two
sets of findings for evidential value. The results did not suggest differences in the evidential
value of negative bias findings from these two sets of studies. However, both of the negative
bias p-curves prioritizing within-subjects effects appeared to follow a bimodal distribution
with one peak at p < .01 and a second peak at .03 < p < .04. In addition, these two p-curves
contained a greater proportion of significant p-values between .04 and .05 than would be
expected assuming even a small true effect (i.e., compared to the curve for a true effect at
33% power; Simonsohn et al., 2014). The bimodal shape of these p-curves suggests that
some of the findings in each curve have evidential value, whereas others likely are the result
of Type I errors (U. Simonsohn, personal communication, August 6, 2013).

4The negative bias finding from Donaldson, Lam, & Mathews (2007) was included in p-curves of negative bias findings from studies
not showing avoidance of positive information, in keeping with the original description of findings.

Psychol Bull. Author manuscript; available in PMC 2017 January 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Winer and Salem Page 24

Comparison of Dot-probe Findings from Clinical and Non-Clinical Populations

The p-curves described thus far indicate that both avoidance of positive information and
vigilance toward negative information are real effects that occur in individuals with
symptoms of anxiety or depression. However, research indicates that the dot-probe task has
low reliability when used to measure attentional biases in non-clinical populations
(Schmukle, 2005). We viewed the distinction between clinical and non-clinical groups as a
stand-in for symptom severity, and thus expected that clinical populations (i.e., individuals
with more severe symptoms of anxiety or depression) would tend to exhibit more dramatic
avoidance of positive information and vigilance toward negative information than non-
clinical populations (i.e., individuals with less severe symptoms). In other words, the effect
sizes may be larger—and thus the dot-probe task may be a more powerful instrument—with
clinical populations.

We thus wished to examine whether the use of a non-clinical sample alters the evidential
value of dot-probe findings. To do this, we sorted the studies that had been included in our
p-curves into two groups: those that included samples from clinical populations and those
that did not. For each group of studies we computed new p-curves of findings showing
avoidance of positive information and vigilance toward negative information.

Negative bias findings with clinical populations—Our selection rules identified 13
independent significant findings showing vigilance toward negative information in 12
studies of clinical populations. These studies involved groups of participants who were
evaluated at the time of the study and met criteria for a diagnosis of one or more of the
following psychological disorders: Major Depressive Disorder (MDD), Generalized Anxiety
Disorder (GAD), Panic Disorder (PD) and Social Anxiety Disorder (SAD). The first p-curve
of these findings was calculated prioritizing within-subjects biases toward negative
information in the clinical group, followed by between-subjects differences in negative bias
scores, followed by correlations (Appendix D, Table D7). The resulting distribution of 13
independent p-values (Figure 7A) was tested for right skew, and the result was significant,
¥2(26) = 57.72, p = .0003, whereas neither the test for lack of evidential value, x2(26) =
15.09, p = .9557, nor the test for left skew, ¥2(26) = 8.19, p = .9997, approached
significance.

In computing the second p-curve of negative bias findings in clinical populations, we
prioritized between-subjects differences (Appendix D, Table D8). The distribution of 13 p-
values (Figure 7B) was tested for right skew and again the result was significant, y2(26) =
60.65, p =.0001. Neither the test for lack of evidential value nor the test for left skew
approached significance, yielding chi-square values of ¥2(26) = 18.75, p = .8469 and x2(26)
=10.86, p = .996, respectively. Thus, both of these p-curves provide very strong support for
the evidential value of dot-probe findings showing vigilance toward negative information in
clinical populations.

Negative bias findings with non-clinical populations—Our selection rules
identified 17 studies showing vigilance toward negative information with non-clinical
populations. These studies did not use diagnostic evaluations or formal psychological
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diagnoses as inclusion criteria for any group of participants. The first p-curve of negative
vigilance findings from these studies was calculated prioritizing within-subjects biases
toward negative information in the high-symptom group, followed by between-subjects
differences, followed by correlations (Appendix D, Table D9). The resulting distribution of
18 independent p-values (Figure 8A) was notably different from those obtained in studies
with clinical populations. For this p-curve, the right-skew test was not significant, y2(36) =
43.27, p = .1888. The test for lack of evidential value was significant, x2(36) = 66.26, p = .
0016, indicating that selective reporting could not be ruled out as an explanation for this set
of findings. The left-skew test, which evaluates whether there is substantial evidence of
selective reporting, was not significant, ¥2(36) = 48.53, p = .0793.

A second p-curve was computed for this set of studies, this time prioritizing between-
subjects differences in negative bias, followed by within-subjects bias toward negative
information in the high-symptom group, followed by correlations (Appendix D, Table D10).
For this p-curve (Figure 8B) the right-skew test was significant, y2(36) = 57.46, p =.013,
whereas neither the test for lack of evidential value nor the left-skew test were significant,
yielding chi-square values of ¥2(36) = 41.58, p = .2406, and x2(36) = 26.26, p = .8831,
respectively. These results indicate that at least some of the findings included in this curve
have evidential value, and suggest that between-subject findings of vigilance for negative
information are more robust than within-subject findings in non-clinical populations.

Positive bias findings with clinical populations—Ten findings showing avoidance
of positive information in relation to elevated symptoms came from studies with clinical
populations. The p-curve prioritizing within-subjects bias in the clinical group (Appendix D,
Table D11; Figure 9A) and the p-curve prioritizing between-subjects differences in positive
bias (Appendix D, Table D12; Figure 9B) both clearly exhibited right skew that reached
significance, yielding chi-square values of ¥2(20) = 52.03, p = .0001, and x2(20) = 60.32, p
<.0001, respectively.

Neither the test for lack of evidential value nor the left-skew test approached significance for
the p-curve prioritizing within-subjects bias, ¥2(20) = 14.16, p = .8222 and %2(20) = 9.09, p
= .9818, respectively, nor for the p-curve prioritizing between-subjects differences, ¥2(20) =
11.07, p = .9443 and ¥2(20) = 7.12, p = .9963, respectively. Overall, these p-curves strongly
indicate that dot-probe findings showing avoidance of positive information in clinical
populations have evidential value.

Positive bias findings with non-clinical populations—Nine of the findings showing
avoidance of positive information came from studies with non-clinical populations. Two p-
curves were computed for these findings. For the p-curve prioritizing within-subjects bias
(Appendix D, Table D13; Figure 10A), the right-skew test, test for lack of evidential value,
and left-skew test produced non-significant chi-square values of y2(18) = 24.02, p = .1544,
x2(18) = 23.72, p = .1644, and ¥2(18) = 16.04, p = .5897, respectively. Similarly, for the p-
curve prioritizing between-subjects differences (Appendix D, Table D14; Figure 10B) the
right-skew test, test for lack of evidential value, and left-skew test produced non-significant
chi-square values of y2(18) = 26.66, p = .0856, x2(18) = 23.88, p = .1589, ¥2(18) = 16.43, p
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= .5624, respectively. Thus, p-curve analyses of findings from studies with non-clinical
populations showing avoidance of positive information were inconclusive.

Discussion of P-curve Meta-Analysis

Our first p-curve meta-analytic results yielded evidence that both vigilance toward negative
information and avoidance of positive information are real effects that occur in anxious and
depressed persons (see Figures 4-6). This pattern of results is in line with previous findings
(e.g., Frewen et al., 2008).

Also, our secondary set of meta-analytic findings indicate that the avoidance of positive and
vigilance toward negative information in anxious and/or depressed individuals are real and
reliable effects that occur in participants whose symptoms are severe enough to meet
diagnostic criteria for major depression or an anxiety disorder (see Figure 7 and Figure 9). A
novel pattern of findings emerged suggesting that findings of vigilance toward negative
information in non-clinical samples may lack evidential value in comparison to similar
findings produced with clinical samples. Equivocal evidence emerged from studies
examining avoidance of positive information in nonclinical samples. These findings thus
add to the novel constellation of findings reported in our conventional meta-analysis.

Limitations

Because the goal of our p-curve meta-analysis diverges somewhat from those of the original
paper documenting the technique (Simonsohn et al., 2014), our selection rules occasionally
raised ambiguity with regard to what should be included in each curve. Because we are
examining the phenomena of vigilance toward negative and avoidance of positive
information, we are examining different simple effects that, hypothetically, are part of a
reversing interaction among depressed and anxious individuals. Per p-curve guidelines, we
examined one side of these simple effects or the other for different curves so as to be able to
investigate the evidential value of these simple effects independently. We also examined a
number of p-values that emerged without authors’ explicit prediction, including simple
effects emerging from within-subject comparisons. Again, this is directly related to our
hypothesis that p-values in the dot-probe emerging outside of the researcher’s stated
hypothesis would be less likely to be selectively reported. Our disclosure tables outline why
we selected the effects, and why they are valid for examining the phenomena of interest.

Reward Devaluation: Predisposing Factors and Proposed Mechanisms of
Avoidance of Positivity

Strong support emerged from our conventional meta-analysis that depressed individuals
avoid positive stimuli on the dot-probe task, and thus devalue reward (Adams & Dickinson,
1981; Karniol & Miller, 1983). Mixed evidence emerged for anxious individuals, with
socially anxious groups evidencing a weak trend toward avoidance, and generally anxious
individuals not evidencing a similar effect. In addition, p-curve analyses yielded strong
evidence that avoidance of positivity in symptomatic individuals is a real effect.
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As noted in our summary of positive-related bias findings in our first meta-analysis, the
finding that participants whose main presenting symptom was depression were the only
group to robustly demonstrate devaluation of reward suggests that although the avoidance of
positivity posited by the reward devaluation framework is likely correct, the hypothesis that
this process is equated in depressed and anxious persons may need refinement. Thus, the
unpacked discussion of reward devaluation that follows focuses on depressogenic processes
that might underlie positive-related avoidance biases.

Importantly, there are no extant proposed mechanisms to synthesize reward devaluation
predictions on the DP with prevailing models of threat processing (e.g., Mogg & Bradley,
1998). Furthermore, although the prospect that biological factors may underlie impaired
reward-processing is certainly plausible (Shane & Peterson, 2007; Pluess & Belsky, 2013),
there are also limited proposed mechanisms linking predispositional factors to attentional
and cognitive biases away from positive information.

Pluess & Belsky (2013) briefly summarized DP findings in regard to the implications of
vantage sensitivity and resistance, but they concluded that research on attentional biases for
emotional information in individuals who possess vantage resilient factors were
inconclusive. Our findings provide a solution as to why there have been inconsistent
findings with negative stimuli (i.e., studies without sufficient power due to a lack of
psychopathological symptom severity in their subjects), but also, importantly, provide
evidence that positive information-processing biases are robust in depressed and anxious
individuals. Thus, we now can expand the theoretical investigation of how vantage resistant
individuals avoid positive stimuli.

Our meta-analytic evidence indicates that increased depressive symptom severity is
associated with increased vantage resistance to, or avoidance of, positivity. That avoiding or
inhibiting positivity would be associated with self-reported lack of positivity and distress
(i.e., depression) is underemphasized in the literature, but also is relatively noncontroversial.
However, the implications of the findings regarding the capability and function of
underlying depressogenic processes are potentially profound. How might a process leading
to the avoidance of objectively rewarding information develop, and how might it be
reconciled with prevailing threat-processing frameworks?

Suggestive Evidence of Reward Devaluation through Inhibition and

Negative Affect

Although an exhaustive review of other literatures is beyond our scope, findings from
outside of the dot-probe literature may help to elucidate how depressed individuals come to
avoid or inhibit positive information. In five studies establishing the relation between goal
pursuit, negative affect, and inhibition, Aarts, Custers, and Holland (2007) differentially
manipulated negative affect in congruence with reward-based goals. Findings suggested that
when individuals are motivated by a goal for reward (even a nonconscious one), and are
then quickly primed with negative affect, the desire to complete the goal is greatly reduced.
Using modified evaluative conditioning paradigms pairing positive goals and negative
affective stimuli, Aarts et al. (2007) found that participants repeatedly inhibited their desires
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for and behaviors toward goals, such that they were far less likely to complete goals
associated with negativity. Thus, the association of positivity with negativity inhibits reward
seeking.

Evidence from experimental manipulations of reward value in combination with forced
behavioral inhibition provides further support for the reward devaluation hypothesis.
Frischen et al. (2012) found that inhibition of positive stimuli results from pairing
trustworthy faces with loss-associated patterns on a series of Go/No-Go experiments. In four
experiments, individuals were made to inhibit their responses to positive stimuli, resulting in
associated negative affect over time. Interestingly, these studies used both positive and
negative stimuli (i.e., trustworthy and untrustworthy faces), and found that all ratings
became increasingly negative, as opposed to increasingly neutral when paired with
behavioral inhibition over time. Thus, inhibition results from devaluation of positive stimuli,
not merely loss of affective valence of emotional stimuli.

Lastly, a series of studies by Veling and colleagues provide perhaps the most germane
evidence of reward devaluation in relation to our meta-analytic evidence. Veling & Aarts
(2009) found that individuals who were made thirsty and then made to repeatedly stop (via a
Go/No Go paradigm) instead of quenching their thirst developed a reduced valuation of
water. These biases were developed with little if any conscious thought. In addition, Veling,
Aarts, & Stroebe (2011) manipulated motor inhibition of reward by pairing fearful facial
expressions with rewarding stimuli (i.e., palatable foods). This slowed participant responses
to subsequent probes, i.e., it caused an inhibitory tendency, similar to what was found in
depressed individuals in our review. Interestingly, inhibition only emerged in those who
were initially sensitive to the reward, emphasizing again a process resulting in devaluation
of positivity, not solely lack of valuation. As emphasized in the reward devaluation
hypothesis, individuals who initially valued the environmental reward ended up showing the
greatest devaluation when the initially-rewarding stimulus was paired with fearful faces and
inhibitory behaviors.

Thus, a range of evidence suggests that the incongruency of reward and threat pairings
results in reward devaluation, not merely an initial lack of reward valuation. Moreover, the
more positive or meaningful the initial reward was to the perceiver, the more likely that the
reward will ultimately be inhibited when paired with negativity. This experimental evidence
of reward devaluation dovetails with our DP meta-analytic findings, and further suggests
that the mechanisms underlying the avoidance of positive information are inhibitory in
nature. Whether or not these findings are related to the phenomenon of avoidance of positive
stimuli in the dot probe, however, remains an empirical question and an interesting topic for
future research.

The Attentional Timeframe of Reward-Processing Structures and

Processes

Drawing upon the aforementioned studies and our meta-analytic findings, we here provide a
close examination of the timeframe of avoidance of positive information via the DP to begin
the expanded model of reward devaluation that we will present below. Avoidant DP findings
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have generally emerged at 500 ms durations, followed by 500-700 ms response times, most
likely placing them after engagement (30-1000 ms) or disengagement (500-1000 ms) stages
of attention (Posner, 1980). This follows theory and evidence that avoidant processes occur
after an initial engagement (Derakshan, Eysenck, & Myers, 2007). However, motivational
tendency models commonly operationalize these processes as related only to avoidance of
threat (Elliot, 2008). Our findings suggest that besides threat assessment (occurring within
the first 500 ms of processing), reward is also assessed, either contemporaneously, via
parallel processes, or after the initial interpretation and validation of prospective threat, via a
serial process. This valuation appraisal (e.g., Cervone, 2004) likely occurs via a
psychological reward processing structure assessing situationally-advantageous or
rewarding information, which submits the stimulus to a similar evaluative process as is
posited in threat processing structure models (Mogg & Bradley, 2005). Reward processing
structures differ from threat processing structures, however, because they may be shut down
by the prospect, or contemporaneous processing, of threat. This inhibition of positivity
would likely not cause a large inhibitory effect if only activated once (see Frischen, Exp. 4),
but would lead to longstanding association of positivity with either ultimate negative
outcome or contemporaneous negative affect, and result in positive stimuli ultimately being
devalued over time.

As such it is not that positive information is no longer meaningful to the person, but instead
that it is meaningfully inhibited. Ergo, when a word such as hope is processed, there is an
initial ingrained motivational facilitatory tendency to approach this prospective reward, then
a learned association that activates an incongruent inhibitory tendency to avoid, which
overwhelms approach tendencies and results in ultimate avoidance (i.e., devaluation) of
reward. Thus, information that activates both threat and reward processing structures and
therefore an incongruent system of processes ultimately results in facilitation of threat, but
inhibition of reward, such that objectively rewarding stimuli is ultimately processed as less
rewarding than even objectively neutral stimuli. Importantly, this overarching process would
develop over time; cross-sectional data would yield evidence of either even-handedness or
reward devaluation depending on how active the inhibitory tendency had become.

Clinical Implications

Although future research is needed to empirically evaluate the translational value of the
reward devaluation hypothesis, the current findings and our theoretical treatment may
ultimately have significant clinical implications. Recent work outside of the attentional bias
literature investigating deficits in reward anticipation in depressed individuals (McMakin,
Siegle, & Shirk, 2011; Olino et al., 2011) has highlighted inability to value reward due to
prospective threat (Gilbert, 2012) and a lack of stimulation from and savoring of positive
affect. For example, the Positive Affect Stimulation and Sustainment (PASS) intervention
model has produced initially heartening translational results of decreased depression beyond
treatment as usual interventions in a developmental trial aimed at increasing positive affect
functioning (McMakin et al., 2011). However, this intervention privileges increased and
expanded experience of positive affect with the assumption that positive affect is merely
being undervalued by depressed individuals due to fear of negative results. These
interventions may be improved by incorporating assessments and therapeutic components
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evaluating and addressing whether positive affect is being devalued because of its positive
content due to fear of negative results.

Implications for Methods of Future Research

One possible reason for the lack of theoretical investigation of avoidance of positivity to
date may lie in the limitations of the dot-probe, which preclude definitively answering
whether avoidance of positive information is occurring. Although highly unlikely in the face
of our meta-analytic evidence, it is possible that findings purportedly showing avoidance of
positive information are simply indicative of weaker versions of the threat-bias effects that
have already been documented. In other words, prospective avoidance of positive
information may simply be caused by an attraction toward neutral, but comparatively
negative, stimuli (Fox et al., 2001; Frewen et al., 2008; Santesso, Meurat, Hofmann,
Mueller, Ratner et al., 2008; Winer et al., 2011).

However, because the DP allows for attention to be directed either toward or away from a
stimulus, it is a better fit to assess approach and avoidance than another widely-used
measure of attentional bias, the emotional Stroop task (EST). In the EST, emotionally-toned
and neutral words are presented one at a time and participants respond by identifying the
color of the typeface. Findings from the EST demonstrate that emotional stimuli cause more
interference than do neutral stimuli (Williams et al., 1996); however the EST is limited in its
ability to assess the type of, or direction in which, interference is occurring. Interference
only demonstrates that certain classes of stimuli are affecting the perceiver in some manner.
Demonstrations of interference provide limited information as to whether stimuli are causing
avoidance or approach (de Ruiter & Brosschot, 1994). This is because approach and
avoidance processes both involve exaggerated attentional processing (Posner, 1980), and
may look similar in the EST because the participant must attend to a central point.

Thus, the DP has its benefits, but we here note five considerations that can enhance future
DP research, and then discuss tasks that could enhance knowledge if they were examined
contemporaneously with cognitive biases (see also Price et al., 2014). First, the addition of a
separate neutral-neutral (e.g., Donaldson et al., 2007; Koster, Crombez, Verschuere, & De
Houwer, 2004) or negative-positive (e.g., Pineles & Mineka, 2005; Stirling, Eley, & Clark,
2006) stimulus pair condition is recommended, as this will allow for a better evaluation of
comparative biases. For example, Donaldson et al. (2007) were able to compare negative-
neutral, positive-neutral and neutral-neutral scores to assess positive and negative biases.
This affords the researcher an extra level of interpretability beyond what is available when
using only negative-neutral and positive-neutral conditions.

Second, increased diversity of stimulus onset asynchronies (SOAs) would help determine at
what time attenuated responding to positive stimuli occurs. Extant evidence suggests that
depressed individuals are biased away from positive words presented for 500 ms durations
or above. However, few studies have investigated how stimulus durations between 500 and
1,000 ms might alter this effect.

Third, it would be beneficial for raw latency data to be presented in results sections. In most
dot-probe studies, an attentional bias score is calculated by subtracting all congruent (i.e.,
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emotional stimulus left/subsequent dot-probe left; emotional stimulus right/subsequent dot-
probe right) probe-stimulus combinations from all incongruent (i.e., emotional stimulus
right/subsequent dot-probe left; emotional stimulus left/subsequent dot-probe right)
combinations. This is somewhat problematic, as there is reason to believe that avoidance
may be more likely to occur from the left (or, possibly, the top, or upper-left, depending on
modification of design) stimulus than the right (e.g., Fox, 2002). Distinctions between left
and right visual fields are difficult to determine via most DP results sections, however,
because tables are presented with means and standard deviations of attention bias scores, but
not of raw latency. Thus, raw latency data would allow for a more precise examination of
the differences in emotional processing that occur due to visual fields and more discrete
analyses of how these differences relate to avoidance.

Our fourth point is a suggestion likely made obvious by our p-curve meta-analytic results.
We suggest using either clinical samples or extreme pre-selection techniques to allow for
sufficient power to find attentional bias effects.

We lastly suggest the inclusion of multiple cognitive tasks during assessments, if time
permits. These can include implicit accuracy measures (e.g., Mogg et al., 1993; Snodgrass &
Shevrin, 2006), which allow for a regression of identification accuracy onto attentional bias
scores to assess the relationship between accuracy and attention (Greenwald, Klinger, &
Schuh, 1995) and tasks indexing working memory (i.e., the affective N-back; Pe, Koval, &
Kuppens, 2013). Differential findings on working memory or cognitive control tasks (Gotlib
& Joormann, 2010; Joormann & Gotlib, 2010; Kashdan, Weeks, & Savostyanova, 2011;
Snyder, 2013) can further discriminate between reward devaluation and even-handedness.
For example, difficulty inhibiting irrelevant negative material and/or failure to update
positive information, as evidenced by poor performance on those aspects of affective N-back
tasks (Gotlib & Joormann, 2010; Pe et al., 2013) likely are associated with subjective
distressed states (D’Avanzato, Joormann, Siemer, & Gotlib, 2013). However, working
memory deficits may operate independently from reward devaluation as measured by
avoidance of positive information on the DP. For example, difficulty inhibiting negative
information may involve separate underlying cognitive/affective mechanisms, because it
indicates overvaluing of negative information, not devaluing of positive information.
Alternatively, poor updating of positive information in working memory may indeed result
in reward devaluation (e.g., Veling et al., s2009). Future research comparing results on
multiple tasks in the same participants can help answer these questions.

Conclusion

This meta-analytic review examined positive attentional bias findings in depressed and
anxious persons resulting from the dot-probe paradigm. We found strong support that
depressed individuals exhibit attentional biases away from positive information, and that
symptomatic individuals exhibit attentional biases toward negative information. We
discussed three overarching frameworks, including threat-processing structures, even-
handedness/self-regulation, and reward devaluation, which might explain these findings.
Even-handed models, which posit a lack of bias toward positive information in depressed
individuals, received some support from our findings. Reward devaluation, which posits an
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inhibition or avoidance of positive information, also received strong empirical support. In
light of these findings, we have provided a further-developed theoretical treatment regarding
reward devaluation in depression. The reward processing structure we posited — operating
either in parallel with or serially after a threat processing structure — builds a synergistic
model to accommodate both DP findings of avoidance of positive information as well as
vigilance toward negative information.

Eventually, the theory of reward devaluation and accompanying clear evidence that
depressed individuals avoid positive information may have implications regarding the
manner in which depression is conceptualized, assessed, and treated, some of the future
directions of which we summarized here. Future theoretical and empirical investigation can
continue to focus on why and how highly depressed individuals come to devalue reward.
These investigations will benefit from further incorporating theoretical advances from social
psychology (Koole, 2009; Loersch & Payne, 2011; Swann, 1997), personality and clinical
science (Borshoom & Cramer, 2013; Cervone, 2004), cognitive science (MacLeod, 2007,
Snodgrass, Bernat, & Shevrin, 2004), and neurodevelopment (Frewen et al., 2008; Pluess &
Belsky, 2013), with the goal of producing interactive models of contextualized persons in
distress.
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Appendix A

Procedure for computing bias scores and variances from RT tables

First, we computed bias scores for each group by subtracting the mean RT for congruent
trials (probe replaces the emotional stimulus) from the mean RT for incongruent trials
(probe replaces the neutral stimulus). Next, we estimated the SDs of those bias scores using
the procedure recommended by Borenstein and colleagues for computing the standard
deviation of the mean difference between repeated measures when the correlation between
those measures is unknown (2009). Specifically, we used the following formula to compute
the SD of a bias score derived from RT table data:

SDgyg= 1/ SD3+SD3—2r(SD1)(SDs),

where SD1 refers to the standard deviation from the mean RT on incongruent trials, SD,
refers to the standard deviation from the mean RT on congruent trials, and r refers to the
incongruent-congruent correlation. We used an estimate of r = .9 in all cases. To reach this
estimate, we examined the average bias scores and standard deviations from DP studies
wherein the original authors reported this information for all tested conditions, regardless of
whether or not the biases were significant. We then tested different estimates for r by
plugging each r value into the formula above and computing bias scores and SD ;s from RT
tables. We found that using a value of r = .9 produced SDs that were similar to those
reported by original authors, which suggests that .9 is a reasonable estimate of the within-
group incongruent-congruent RT correlation for the DP task.

If RT tables reported mean incongruent and congruent RTs separately for emotional stimuli
presented in each screen location or for each half of the DP task (for example, Bradley,
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Mogg, Falla, & Hamilton, 1998), separate bias scores and SD estimates were computed and
then averaged to produce a single effect size for each group. Similarly, if the original authors
reported separate bias scores or significance tests for emotional stimuli presented in each
screen location or for each half of the DP task, the results were averaged to create a single
mean effect size for each group.

Formulas used in computing Cohen’s d and Hedge’s g

For between-subjects findings, the following formulas were used in computing Cohen’s d:

d_ mean bias score

SD yithin
n1—1)SD?+(ny—1)SD3
S D within= \/( ) nling_g 5D,

where ny and SD; are, respectively, the sample size and standard deviation of the bias score
for the high symptom group and ny and SD-, are, respectively, the sample size and standard
deviation of the bias score for the control group. The variance and standard error of Cohen’s
d were computed as follows:

7 _ni+no d?
Va= ning +2(m+n2)

SE.=/V,

For within-subjects findings, the same formula was used for computing Cohen’s d as was
used for between-subjects findings, except that in this case the following formula was used
to compute the within-groups standard deviation:

SD g

V2(1—7)

S D yithin=

where Sy is the standard deviation of the bias score and r is the estimated correlation
between RTs for incongruent and congruent trials. We used an estimate of r = .9 in all cases.

The variance and standard error of Cohen’s d were computed as follows:
V= (%+§) 2(1—7)
SE =V,
To compute Hedge’s g, each effect size Cohen’s d was multiplied by a correction factor, J:

_ 3
J_1_4df—1

g=J xd
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where df is the degrees of freedom within, which is nq + ny — 2 for between-subjects effects
and n — 1 for within-subjects effects. The variance and standard error of Hedge’s g were
computed as follows:

Vg:J2 x Vy
SEg=/Vg

Inclusion of p-values from attenuated and reversing interactions in p-
curves

P-curve guidelines state that simple effects should not be entered into p-curves when the
original authors hypothesized an attenuated interaction (Simonsohn et al., 2014). This is
because publication bias incentivizes statistically significant results on the analyses testing
the authors’ hypotheses (Borenstein et al., 2009; Rothstein, Sutton, & Borenstein, 2005).
Therefore, if the original authors hypothesized an attenuated interaction, then the analysis
along with associated simple effects might go unpublished unless the attenuated interaction
is significant, and the published distribution of simple effects in such cases may retain the
bias of selective reporting. However, the effects we examined either (a) were the result of
hypotheses examining simple, i.e., non-attenuated effects, or (b) were part of multiple and/or
exploratory hypotheses. Moreover, (c) p-curve guidelines state that subsets of simple effect
p-values from reversing interactions may be included in p-curves, because they are
distributed uniformly under the null. The interaction p-curve rules result in some ambiguity,
however, due to the fact that many of our positive avoidance p-values do not result from
hypotheses. That is, they are often reversal interactive results, but only simple effects are
hypothesized or findings are not relevant to stated hypotheses. Thus, we have included
simple effect p-values, as noted in our selection rules, and we have created separate p-curves
prioritizing between-subject and within-subject findings, to ensure that no subset of simple
effects is unduly biased to conclude evidential value is present even when it is not
(Simonsohn et al., 2014). In addition, to verify (a), (b), and (c), we examined any
prospectively relevant pattern of interactions and simple effects for each study as noted in
the column Why p-value(s) selected do not violate p-curve guidelines regarding attenuated
or reversing interactions in our disclosure table in Appendix A. Thus, the overall pattern of
p-curve findings is shielded from retaining the impact of selective reporting (as further
evidenced by the differential pattern of p-curve findings that emerged for positive and
negative biases).

Appendix B
Table B1

Dot probe studies excluded from traditional meta-analysis and reasons for exclusion

Study Reason for exclusion

Barnes, Coombes, Armstrong, Higgins, Results not reported separately for each valence category
& Janelle, 2010
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Study

Reason for exclusion

Brune, Nadolny, Gunturkun, & Wolf,
013

Chen, Ehlers, Clark, & Mansell, 2002
Fani et al., 2013

Faunce, Mapledoram, & Job, 2004
Garner, Mogg, & Bradley, 2006

Harmer, Charles, McTavish, Favaron, &
Cowen, 2012

Holmes, Bradley, Nielsen, & Mogg,
2009

Huang, Berenbaum, & Chow, 2013
Johnson, Gibb, & McGeary, 2010

Johnson, Joormann, & Gotlib, 2007
Joormann, Dkane, & Gotlib, 2006

Krujit, Putman, & Van der Does, 2013

Lacreuse, Schatz, Strazzullo, King, &
Ready, 2013

Lautenbacher et al., 2009
Livermore, Sharpe, & McKenzie, 2007
Lorenz etal., 2013

Mansell, Clark, Ehlers, & Chen, 1999
Pishyar, Harris, & Menzies, 2004

Schofield, Johnson, Inhoff, & Coles,
2012

Shapiro & Burchell, 2012

Sposari & Rapee, 2007
Rock, Goodwin, & Harmer, 2010

Rohner, 2002
Taylor, Bomyea, Amir, 2011

Taylor & John, 2004

Relationship between relevant symptoms and bias not measured or not
reported

Faces paired with images of household objects

Relationship between relevant symptoms and bias not measured or not
reported

Did not include an unambiguously positive category of stimuli
Dot probe data not reported

Results not reported separately for each valence category

Relationship between relevant symptoms and bias not measured or not
reported

Results not reported separately for each valence category

Relationship between relevant symptoms and bias not measured or not
reported

Data from these participants reported in Gotlib, Kasch, Traill, Joormann,
Arnow, & Johnson, 2004, which was included in our meta-analysis

Data from these participants reported in Gotlib, Krasnoperova, Yue, &
Joormann, 2004, which was included in our meta-analysis

Relationship between relevant symptoms and bias not reported at baseline

Volunteers with elevated clinical symptoms excluded from study

Study included children and/or adolescents
DP results only reported as difference in bias among three groups

Relationship between relevant symptoms and bias not measured or not
reported

Faces paired with images of household objects
Results not reported separately for each valence category

Dot probe data not reported

Relationship between relevant symptoms and bias not measured or not
reported

Faces paired with images of household objects

Relationship between relevant symptoms and bias not measured or not
reported

Dot probe data not reported; “bias index” computed using eye tracking data

Relationship between relevant symptoms and bias not reported at baseline
(i.e., before attentional training)

Dot probe task differed from usual procedure

Appendix C

Psychol Bull. Author manuscript; available in PMC 2017 January 01.



Page 46

Winer and Salem

"ainyeu
ur Aioyesojdxa

BJaM I[nwIns
annisod 0} seiq
Jeuonuaine Buipebal
sasayjodAy

patels ‘dnoib 43y
a1 Joy suonoipaid Jo
uondaoxa ayl yum
‘dnoib wH ul nwins
annisod o} seiq
Jeuonjuspe Jnoge

09 = (61
:9]qe) & Ul pajiodal
SUOITRIASP pJepue)s

(swuedionued
snoixue

s Moj Ajnay
"SA SNOIXUE 11el}
yb1y 10} 81098
selq aanisod

[e190s ‘anljefau
|e100s) A10ba1ed

pIOM JeUOIIOWS

pue sa|qeLeA
s10algns-usamiag

se (3s11) doonis

‘1114 8qo.d-10p) sxse}
10 Japlo pue ‘(moj
‘ybiy) Ksixue srels
‘(snoixue moj Ajny
‘snoixue ybiy ‘snoixue
ubiy/anisuasap

yby ‘siossaidas) dnoib

Y10q Ul SPIOM [120S padudfen Ajaanisod
pasn os[e am ‘}9ayd [eUoRIppe Ue Sy
***3Se) JayMa Ul Selq 9AI3[aS OU MOYS
pinom s393lgns 1L ybnoyy am ‘Ajpaiy L
"SPJOM 1B31U} [BID0S PJeMO) Uonuale
11843 Y1ys 03 paroadxa atam s308lgns wH
a[Iym ‘spiom annisod 0} ‘Ajjeuonippe
‘pue spIom Jealy} [eaisAyd o}
uosLedwod Ut | dA 8y} ul SpJOM eaiyy
1e190s wolj Aeme uopuale 418y} J1ys
pinom s19algns 43y ey paloadxa am
‘A1pu02as "s198lgns L Ul uey) Jane|
ayy uy Jaybiy pue s198[gns wH ut ueyy

(666T) 1pur

suonoIpaid axew ou pue $31095 Selq 1e1908S) sueaw U}IM S3109S Selq Jo s109[qns 43y ul Jaybiy aq pjnom spiom 7 ‘Jaliny ap
pIp sioyine feulbLO pauodal 10N x Uo paseq pare|nojed JURILIUBIS-UON 1090UaIBYId  VAONV VP XZXxZxV 1ea.y1 Ag aouaIaiIaIUI eyl pPaloadxa s ‘Joyassolg

S|apow 3Jomiau

pue BWaYdS oIy pajdadxa se ‘sadey

Addey Jo aouepione (q) pue ‘sadey pes

10} 3oueIBIA () :ylIMm pajeldosse aq ||Im

elIoydsAp Jo sjans) YbiH v sadey Addey

Buipnjoul ‘fesausb ul saoey [euonjows

1oy 81e1ado |[1M Selq [euonuale pajejal

‘uofjoeJsalul (50" > -A1Ixue sy} ‘sisaylodAy . Alfeuonows,,

Buisianal d‘gz'— = 1) saoey a|qeLieA syalgns ay) Buimo||o4 ‘g *sadey pes 4o}

© J0 Med se sadey [eJ1nNau 0} 8AITe3) -UIynMm e se adA} aoey 0S[e INg ‘sade} Jeaiy} 40} AJuo Jou punoy

Addey 03 uonuane saoe} Addey AJaAss  [euonOWS pue ajgeLieA aq ||1m seiq sy} ‘sisaylodAy  Auanedau
uo erioydsAp jo 10 8oUepIOAR woydwAs s109[gns-usamiaq e |etauab,, sy 03 BulpI029Y 'z "Sadey (0002)
10849 a1dwis 101paid yum Apueaiiubis pue 8103s selq  se (mo] ‘wnipaw ‘ybiy) [eJIN3U 0} BAITR[3] ‘SBIBY Jealy} IO} Selq TeIIN
sioyine jeutbio pale|aLIod Addey usamiaq  dnoub |@g yym sa109s |eUOIIUSNIE UB YIIM PaJRIdoSSe 8] ||IM 7 ‘BBo
‘p s1sayodAy uj os|e |agd pauodal J0Nx panodal 10N« uone[aIlo)  Selq Jo VAONY € x € (11e1y Jo a1e1S) A1aIXue Jo S|ans| YbiH T ‘Aa|peig

‘dnoJb snoixue e}

MOJ 3y} yum pasedwiod sa|qeLIeA s3oalgns "uonIpuod

‘50 >d ‘85 -uiynum se (Addey Jane| ayp ui abiswa Aew saibsrens

= (9g)1] saoey Addey ‘Tealyy) adAy a0y JUBPIOAR I3U18YM 10 ‘03sWOGZT

10 JueploAe pue ‘[50" > Jeuonows pue (sw J0 [enusul J86UO] Y} Je paulelurew

d 'vT°Z = (9e)] 1eauyy (suedioned 0SZT '00S) uoneinp aq [11m selq [euonuape pajoipaid

‘ainyeu 10} Jue SNOIXUR MO| aInsodxa pue a|qerien S1y} Jayaym () pue ‘(uonipuod
u1 AR edwod Apueayiubi 'SA snoixue ybiy s108lgns-usamiag e 2asWQQS Ul "9°1) S8dey) 1ealy} SpJemo) seiq (866T)
/Ai01el0]dX8 9lom dnouf snoixue e 10} 91095 seiq se (mo] ‘ybiy) Asixue |BUOIUSNIE [BIIUI UB MOYS S[ENPIAIPUI uoyjiweH
sasaylodAy parels yb1y ay ‘uonipuod Addey) sueaw 1.} Y} S3409S Seiq snoixue e} ybiy Jayleym (T) :aulwexa  ‘ejjed ‘BBo
sioymne feutbQ /N« 295WQQS dY3 U] JURIIUBIS-UON JLELITEIETTIg] JOWAONVY Zx2Zx¢ 0} 8JaM ApnNis 8y} JO SWIe urew ay | ‘Aa|pelg
suoloeIAUI s nsay s nsay s108lgns s nsay s108lgns panIna-d uBise@ Apn1s sasay10dAH Bunels Apms

Buisianaa |euone|aLi0) -usamiag Buiguiose@  -ulyuan Buigquiose@  aq o1 (s)bBuipuiH Jaded [euiblaQ wouy 1xa] paiond
Jo pajenuape  Buiquiosaq Jaded Jaded [eutbio Jaded Jeuiblio
Buipaebaa leuIbliO wouy woJy 1xa] paond wouy 1xa] payond
saulapinb X3 paond
anIna-d aye|oIn
10U Op Pa1AB|as
(s)anjen-d Aym
uolyewoju] aAI1lSOd JO 8dUepPIOAY 10} 8|ge] 8I1nsojdsig aAINd-d
1O 9lqel

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 47

"ainyeu
ur Aiojelojdxa atem
sasaylodAy parels
sJoymne feutbQ

"uonoeIaUl
pazisayodAy
JUBA3[B.I U} WO
10UnsIp pue s18lgns
Im AJa|0s
SI YoIym ‘1981
ajdwis weAs|al

8y} paulwexs

sny o\ “(ubisap

2y} Jo Ued ale
suolresnp ajdijnw
UBYM U3A3 uoljelnp
U1M uoneIBIUI

U JNOYNIM 10

Ynm s30ays ajdwis
40 uoneat|gnd sy
10} SMO| e ainjessi|
dd 3y} se) s1981
a1dwis Jo Bunuodas
9AI199]8S Ul |NSal

031 A|2x1jun sem
Y91ym ‘uononpul pue
uoleanp Buipnjoul
U0 INq ‘uondeIAI
pajenuane

ue pazisaylodAy
sioyine JeulbLIo ayL

US1ealy) 014103ds 8y 01 JO peaIsul ‘UoITRWIOLUI [B100S [esaual Jo A10Ba1es onuewas ay) 01 urenad SpIoM [B100S 10) Saselq Pajoadxa auyl JaylayMm a1eb11SaAul 0] J9pJO Ul ‘SPIOM BAl
UaTealy 91419ads 8y 01 JO pealsul ‘uolrewoyul [e190s [elauab Jo Alobajed o1juewas ayy 0 urepad SpIoM [e190S 10} Saselq paloadxa ay) Jay1eym arelinsaAul 03 1apJo ul
US1ealy) 214193ds 8y 01 JO peaIsul ‘UoITRWLIOUI [e190S [esaual Jo A106a1ea onuewss ay) 0] ureniad SpIoMm [e190s 10} saselq pa1dadxa ayl Jayisym a1l RsaaueasIopions
US1ealy) 014193ds 8y 0 JO PeaISUI ‘UOITRWIOLUI [2100S [eiaual Jo A1oBayes onuewss ay) 0] urensd SpIoMm [e190S 10) saselq pa10adxa ayl Jayl1sym -aJefinssase ¢paseinul
USTeaIy] J14198ds 8U) 01 JO pesIsul ‘UorleWIoUI [B100S [elauab Jo A106a1ed dnuewss ay) 03 urelad SPIOM [RIJ0S J0) Saselq Paldadxa ayl Jaylaym aled|sanehopasieiisul

SUOIRIASD pJepurls
pue $21095 selq

UO paseq paje|najed
"JaY10 Yaea WoJy JayIp
10U PIP YIIYM (S0°0
>d |1e) dnoib ewse
ay) pue dnoib QINY
‘dnoib @ain ayr ueyy
saoey Addey spJemoy
seiq Jaybiy e pamoys
dnoJB DN 8y} yeys
pajeaipul sagey Addey

pariodal 10N« 10} 51531 904-1S0d

paniodal 10N« paliodal 10N

(dnoib
ON 'SAddiN
10J 2100s selq
Addey) suesw

JUBOIUBIS-UON X 10 90UBJBYIQ

(1xa1
u1 pauodal uoleinap (0182 Jo uesw
pJepuels pue leanaylodAy
9102S Selq Uo paseq "SA 81008
parenafes anjen-d). selq aAnisod
(9°-) T- = I spdom ueaw dnoif
annisod *** :smojjoy passaldap)

Se 2JaM SUOIIRINSP sueall
pJepuels pue Sues| 10 90UBJBYIQ

a|qeLen
s18lgns-uryum

e se (Addey ‘pes)

adA) 90e} [euonows
pue ajqeLieA s19lgns
-Uuaamiaq e se (S]01u0d
‘passaldap paniwal
‘passaidap ‘ewiyise)
dnouf yym sa100s

Sel1q J0 VAONY Z X ¥

Sa|qeLIeA
s108lgns-uryum

se (uononpui-1sod pue
-a1d) awn pue ‘(Jesnau
‘annisod ‘anefiau)
adAy piom ‘(sw Q00T
‘sw 00g) uoneinp
ainsodxa pue sa|qelien
s108lqns-usamiag

se (uoneulwni
‘uonoesip)

uonanpui pue (syuaied
‘sj0Jju02) dnolb yum
$91095 Selq JO YAONY
CXEXTIXLEXT

‘sjuedionued Ayireay yim sdnoib aseyy
pasedwod am ‘uonIppe uj ‘sfenpliAipul
passaldap Ajjuaiing ul paAIasqo

a0y} 0} Je[Iwis saselq aAniubod
NQIYX8 BwyISe yum syuaired pue
sfenpliAlpul passaldap AjJawioy Jaylaym
paulwexa am Apnis Jussald ayy uj

"UOIOEAISIP HeJd JO S[9A3|
0} parejal Ajasianul pue uomeuIwINg

11e.) JO S|aAs] 0] palejal Ajjeuonodoud
30 pjnom sw QoOT Je syuaned

passaldap Ag umoys selq [euonuane
aulaseq ay) Jo yibuans sy yeyl
pa1oipaid am ‘paiy L ‘swuedioied [01uU00
10} sasuodsal [euopjuale ul abueys ou

30 pINOM 318y} pue asealdsp e aanpoid
PINOM uondNPUI UONIEASIP BU} ‘SW 000T
1e syuaijed passaidap ul spiom aAlrehau
10} Se1q [euoijusle sy} Ul asealdul ue
89npoJd pjnom uo1dNpUI UOIFRUILIN 38U}
ey} pa1oIpald am ‘puodas ‘aausjeA pJom
pue uoneinp ainsodxa Jo ssa|pJebai [Je e
saselq Aue Moys Jou pjnom sjuedionued
]0J3U02 TRy} puUe SPIOM [eJINaU Jo aAlIsod
10} JN220 10U PINOM SaseIq 8sayl Jey) ‘s
00§ 10} 30U INg SW QOQT 404 pajuasaid
Splom aAneBau oy selq [euonusne

ue moys pinom sjuaired passaidap
‘auljaseq 1e 1ey} paioIpald am ‘1114

1s0d [eJauafb 01 uonIppe Ul ‘sysel
1sod [esaush 01 uonippe ul ‘sysel
1sod [eJauab 01 uonippe Ul ‘sysel
1s0d [eJauafb 01 uonIppe Ul ‘sysel
1sod [esaush 01 uonippe ul ‘sysel
1sod [eJauab 01 uonIppe Ul ‘sysel

(0102) |2
19 8YosziliH

(2002)
SMayle|N
® ‘We
‘uospreuoq

U1ea.U) J1419gElS 81 0] JO peslsul ‘uoijewiojul [eld0s [eJaush Jo A10Bared onuewss ay) o) urelad SPIOM [B190S 10} seselq pajoadxa ay) Jayiaym arefrsmiydiasprnd)
D

< suoloeIRUI
s BUISIanaA
= 10 pajenuane
5 Buipaebaa
£ saulapinb
= anIna-d 8ye|oIn

10U Op Pa1AB|8s
(s)anrea-d Aym

Buiqriosaq Jaded

sy nsay
|euone|aiiod

synsay s108lgns
-usamiag buigriossqg
Jaded [eutbuuQ
leulblIQ woJy wo4y 1xa] paiond

1Xa] paond

synsay s109lgns
-ulynAA Buigrisseq
Jaded JeuibliQ
woJy 1xa | parond

panina-d
aq 03 (s)Butpuiq

ubisa@ Apn1s

sasayl0dAH buirels
Jaded JeulblaO wouy 1xa] palond

Apms

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 48

Winer and Salem

suonoipald oi410ads
apnjout jou pip
sasaylodAy parels
sioyine feutbo

‘linwins

Jeuonows annebau
10 A10131938ds pue
Ainnebau Jo 10949
s100[gns-usamiaq
uo Ajewnd
pasnaoy sisaylodAy
pares Hnwins
annisod 0} uonuane
noge suondipaid
214198ds ayew jou
pIp sioyine feulblQ

"ainyeu
ur Aiojeloldxa atem
sjojuo) pue dnoib

AdIN usamiaq

pue dnosb aan
UIyIM sasAjeue
‘dnoub gan Auyyesy
-Buny ui saseiq
[euonjuale JO ainjeu
ay} noge suonoipaid
214198ds ayew lou
pIp sioyine [eubLo

paniodal 10Ny

/8=U"'9g~

= 1‘uoissaidap jo
swoldwAs pue seiq
Addey usamiaq
uorea.i0d

‘3]qe} e ul payiodal
SUOIR[BLI0Dx
'saoey Addey woly
Aeme seiq Jarealb
B pareisuowap
S|enpiAlpul
passaldap Ajaianas
alo|\ :uoissaldap
1U3.14NJ JO AJlIanas
YNM paje[a.iod
Apueaiubis atem
yse} aqo.id-1op
30} UOIOWA 8y}
uo sadey Addey ayy
10} $8109S Selq ‘G
3|geL Ul UMoys Sy

pauiodal J0N«

paniodal 10N«

WEDLIUBIS-UON X

e = (Len

‘3]qe1 e ul payiodal
UOITRIASP pJepuels
pue 8109 Selq ueaw
Uo paseq parenojed

€z =(8en
:9]qe1 e U1 paniodal

Apueayyiubis atam
$8109s selq Addey
s.dnoJb wH aur 1eys
pamoys synsal ay|

81095 selq Addey
ueaw dnoif
WVH) sueaw

10 80uaIayIq

JSTIEVEN
woldwAs
anissaldap

pue 8109s selq
Addey ussmiaq

JUBOIIUBIS-UON X uonealo

(dnoib
ON 'SAddin
10} 81025 Selq
Addey) sueaw

JURDIHUBIS-UON « 10 80UBIaYIg

SSBUBAISUBLSP pue

(mo] ‘yby) Aisixue
11eJ) YUM S3109S selq
J0VAONV 2 X2 x 2

a|qeLen
s108lgns-uiynum e

se (AiBue ‘Addey ‘pes)
8dA1 adey Jeuonows
pue ajqeLieA s19lgns
-Usamiaq e se (S]01u0d
‘A1g1xue pazijelausb
‘passaidap)

dnouf yym sai00s

Selq JO VAONV € x €

019z J0

ueaw [eanaylodAy e 0y
selq Burtedwod s1se1-}
a|dwes-auQ ‘ajgerien
s198(gns-uiyum

e se (Addey ‘pes)

adA) aoe} Jeuonows
pue a|qeLieA syoalgns
-Ugamiaq e se (s]o1juod
‘adod ‘aan
+dd0J 'dan)
dnouf yym sa100s

Selq JO VAONV ¢ x ¥

Jaybiy e moys 0] pajoadxa alem Aayy
‘J8N03I0IN "Jealy} Joj adue[IBiA moys
pInoys (H) SS8UBAISUB)ap JO S|8A8] MO]
Uum sfenpiaipul snoixue yress ybiH (1)

“IINWIS JUBIU0I-PeS 10J saselq Jabuolis
Bunensuowsp syuedionred g a8yl pue
1]NWS JUSU02 Buluayealy) A)je190s oy
saselq Jabuons Bunigiyxa syuedionied
dSO ay1 yum ‘1jnwins Jo sariobajed
JUBIBYIP 3Y) 0) sasuodsal [enuatayip
ajeisuowap pinom sjuedionued 4S9 pue
adin ay1 ey yons ‘Anoiyoads snjnwinis
10 90UBPIAS pul) PINOM M Tey) palolpald
aM ‘pu0IBS "SHSE] || UO Selq aAlrebau

B UqIyxa pinom siuedionred 4SO syl pue
AqiN 8y yog ‘syuedionied DN 8y yum
pasedwod ‘yeyy paroadxa am ‘Ajeayioads
IO “IINWINS [euonows jo Buissaoold
11941 U1 saselq 0) 19adsal Yl Japlip
pinom syuedroed DN pue ‘dso ‘adn
ey paroIpaid am “sii4 ¢ Buluonouny
Alowsw pue uonuaie Buissasse sysel
JUBJ3LIP SSOIO 818Y0d saselq Buissedoid
UOIeWIo)UI Op ‘PUOIBS puUYy ¢Buissasold
uoleLWIOUI Ul Selq Jo sulsned
JuanIBuo-eWwayas (JUalaylp pue)
21319ads 11q1yXa S[enpiAlpul passaidap

2 pue snoixue Ajjeaiul|d
op ‘15414 "suonsanb 214199ds oMy ssalppe
03 paubisap sem Apnis juasaid ay |

'adod

yum syusned ur swoldwAs anissaidap
pue InoiAeyaq Bujows ‘saselq aAniubod
U9aM1a( SUOIRID0SSE 8} palo]dxa
Al[euonippe am *** s)sajiuew uoissaidap
p1gJowod 810j8q AdOD YuMm swuaned

U1 1220 Apeal|e saselq ay1]-uoissaldap
1ey} pazisaylodAy am “** uoissaidap yum
syuaned Auyifeay-Bun| ul paniasqo asouyy
01 9|qesedwod ale yaym ‘Buissasold
uoljewloyul ui saselq o1j19ads-uoissaidap
MOYS pPNom uoissaidap p1giowod

yum sjustred ado?D ‘s|o1u0d Auyieay
Yum patedwod reyy pazisayrodAy apn

(#002)
Ae|peig
7 ‘BoN
‘nouueo]

(¥002)
‘[e 18 yosey
‘qIpo9

(€102) 12
19 8Y9SZ3114

suoloeIRUI
Buisianaa

10 pajenuane
Buipaebaa
saulapinb
anIno-d ayejoin
10U Op Pa1AB|8s
(s)anrea-d Aym

synsay
|euone[a110d
Buiqriosaq Jaded
leuibluO wouy
1Xa] paond

synsay s108lgns
-usamiag buigriossqg
Jaded [eutbuuQ
wo4y 1xa] paiond

synsay s109lgns
-ulynAA Buigrisseq
Jaded JeuibliQ
woJy 1xa | parond

panina-d
aq 03 (s)Butpuiq

ubisa@ Apn1s

sasayl0dAH buirels
Jaded JeulblaO wouy 1xa] palond

Apms

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 49

Winer and Salem

‘inwns

annisod pJemoy
aoue|IBIn Moys Jou
pinom syuedionued
SV ubiy e

‘[s0 >d ‘80 = (6%
‘1)4] reusayew yons

JO UOI1eI0| B} SPAEMO}
pushe 0} pawass
AiAnisuas Alaixue
1ea1sAyd ur moj asoyy
SeaJayM ‘[ersarew
annisod Jo aoueplone

(swuedionued sy

3]qeLeA syaslgns
-uIyum e se (annisod
‘Jealy} [e120s ‘yeaiy}
|eaisAyd) aousjen piom
[eUOIIOWS pue a|qeLieA
s1oslgns-usamiaq

‘[elarew Buluayealyy pione

A1aA110318s pjnom Alanisuass A1aixue
1ea1sAyd ur moj asoy ey} paroadxa

sem 1 (/66T “'|e 18 Uospunwsy)
siuaied ured aAnisuas AJaIxue pue
(886T ‘smaureIN 7 poadeiN) Aiaixue
JeJ) Ylm 32UapIAa SnolAaid uo paseq
‘Alleutd "spiom annisod 1o parejal-lealyl
[e120S SpJemo} selq yoans Aue JqIyxa

10U PINOM S[ENPIAIPUI UYINS Jey} pajdadxa
0S[e SeM 1| "S|0J1UOD [BJIN3U 0} BAIIR3)

sem Ijnwns aanisod BA1199]8S © pallqIyxa MOJ "SA SV ybiy e se (mo] ‘ybiy) dnosb  spiom Bulusieasyy AjfeaisAyd Jo uoneao| (1002) unH
Buipsebas sisayiodAy Auanisuas A1aixue 10} 81098 Selq Auanisuss A1aixue aU) SPJeMO] Selq [euonuale aAldd1es 7 ‘noifioss)
pajels Ajuo 1eaisAyd ur ybiy annisod) sueaw [eaisAyd yiim salods  o1319ads 11gIYxa pjnom AlARIsuas Alaixue ‘uoli@
sloyine [eu1buo JURDIIUBIS-UON % asoy) ‘alowayuiny palodal J0Nx JLE-RTEIET I g Selq J0 VAONY € x ¢ ut yBiy asoyy Jeyl pajotpaid sem 3 ‘y6oayy

">Se} 8g0.4d-1op 8y} U0 Sadey pes 1o}

Selq [eUOIIUSNIE Ue 81esIsuowsap pjnom

‘S]0J3U09 PaIBP.IOSIP-JaAaU 0} paJedwod

"ainyeu a|qeLIen ‘sjenpinlpul passaldap AjJawoy

ur Aioresojdxa s198lqns-ulyum e se pue AjJuaiind yiog 1ey paroadxa am

EYENNTRIY 50 >d /02 =(EvN (Addey ‘pes) adAy aoey ‘uoissaidap Jo swoidwAs Ajalaw jou ale

annisod Buinjonul ‘sjuedionued aain [eUOIIOWS pue djgeLIeA saselq aAniubod anneBau §| "sadey pes

sasAjeue ‘Jayel ay} pIp ueyl aue(iBIn s10algns-usamiaq e 0] UOIUSNE dA199]as Ag paziJaloeseyd

‘1Inwins aanisod Jarealf Apueaiiubis (dnos6  se (s]0J3u09 passaidap aJe ‘suosiad passaidap Appuasing

noge suonaipald pajeJisuowap ON 'SA ddinN -Janau ‘passaidap Se |[9M Se ‘sjenpiAlpul passaidap
apnjoul Jou pIp syuedioned 10} 91095 seiq paniwsal ‘passaidap) Al4aWI0} JBYIBYM aUILIEXa 0] YSe) (2002)
sasay10dAy palels ON 8u} ‘sede) Addey Addey) sueaw dnouf yum sai0os  aqoud-1op ay) Buisn Aq anssi siyy ssaippe qIp09
sioymne feutbQ paliodal 10N« ay} 03 30adsal YN JURIIIUBIS-UON JOdoUBIBKYIA  SBIGJO VAONV 2 X € 0} paubisap sem Apnisjuasaid 8yl 7 UuewW.IoO

*(saoey Addey pue yeaiy) yioq Joj ““a°1)

Jedauab Ul Ijnwinls [euonows Joy sjesado

0S[e pjnom Jo 1jnwins aAnefau 03 o1419ads

SeM $ade} Jealy} Joj Selq [euonuane

Aue Jaylaym sulwexs 0} JapJo Ul ‘9e}

Jesinau e ynum palred sem aoey Addey e

UDIYM Ul S[eLI) papnjoul ¥sel 8y} ‘uonippe

u] "Selq [euorua}e ue Moys Jou pjnoys

(v1) siuedionued snoixue moT (v7)

"Jealy oy aoue|iBiA a1 dnoib wH ay)

‘anjeu 'saoe} Addey 01 sa|qeLieA syalgns se 90.6ap awes ay) 1ses| e 0} Jealy} 1o}

ur Aloyesoldxa 3AIIR[34 S3JBY |eJINAU -uIym se (Addey selq [euonuale ue moys pinoys (YHa)

alam dnoub siyy 10} douaIayaId ‘Tealuyy) adAy aoey siuedionued snoixue ybiy anisusyaq

104 1)nwins aAnisod |euonuane Jeuonows pue (sw  (g) 1eaiy} JO SOULPIOAR |RUOIIUSNE MOUS

Buinjonul sasAjeue ue pey dnoib wH 0S2T ‘00G) uoneinp pinoys (d3y) siossaiday () (8661

‘1ayjed ‘dnoib 3y} yeys Bunreaipyisdnolb Jossaidas 10 SnoINSAMXEIRUESFERYRA paredwopeuayfajpaig) J0) 30UR|IBIA JO [9A3]

WH 8y} 104 1jnwins ‘(50°0 > d ‘G9'gsdnoifooszgmaracusnolxue VppaignsayBaNBe Pasedwod Usym Jealy) 1oy soue|IBIA JO [9As]

annisod 1noge = (01)1) ‘049z mojapsdnod waspadify Jensnoixue mo| sgi(AagyayGiuh pasedwod usym 1ealyl Joy aoueIBIA JO [aA9)
suoloeIaul s} nsay synsay s198lgns s)nsay s18lgns paAINd-d ubisa@ Apnis sasayrodAH Buners Apnis

Buisianaa

10 pajenuane
Buipaebaa
saulapinb
anIno-d ayejoin
10U Op Pa1AB|8s
(s)anrea-d Aym

|euone[a110d
Buiqriosaq Jaded
leuibluO wouy
1Xa] paond

-usamiag buigriossqg
Jaded [eutbuuQ
wo4y 1xa] paiond

Uy Buiquose@  8q 03 (s)Bulpul
Jaded JeuibliQ

wouy I1xa] paiond

Jaded JeulblaO wouy 1xa] palond

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 50

Winer and Salem

*(..s81maid annisod
10} 81095 Selq
uonuae aAnisod Jo
30e] B Jo ‘AJeinade
18MOJ ‘S| Y J18MO|S
Buimous A,
*3'1) s10949 ajdwis
papnjoul pue Ajpeolq
paselyd asam 1jnwins
annisod 0} saselq
Jeuonuaine Buipebal
sasayjodAy |enusiod
‘UsyL “1inwns
annisod 0y saseiq
Jeuonuane apnjoul
j0U op suonsanb
yoteasal parers
sioymne feubQ

‘ainyeu
ur Aioresodxa
alam 1inwins
annisod Buinjonul
sasAjeue ‘Jayel
‘1Inwns aamsod
noge suonaipaid
dpnjoul jou pip
sasaylodAy parels
sioymne feutbQ

panodal J0Nx

WEeOLIUBIS-UON x

‘dnoub

Aaain pip ueys saanioid

annisod Joy uopusne
Ja1ea1b Apueaiyiubis
pajensuowap dnoib
AN SuBaW yaiym
‘5000°0 > d ‘69—
=(pn(sw LT
F05°'G-) s.dnoib
Add Jo asoy ueyy
Jabue| Apueaiyiubis
alaM (sw €€°0T

¥ 0€'6) sleu NAN
—-S0d 40} $31095 Selq
s.dnolb @N ey moys
‘€ B4 ur parensn||1
ale YaIym ‘synsay

€0€=

(gt)1 ‘sa100s seiq Buisn

pale|najedal 15811
sa|duwires Juspuadapul
(" 0S°TE

FSW/Z'ST = sased
dS.1d-UoN ‘99°zy

F SW 66'22— = SaseD
as.Ld ur seiq Addey
'200=d ‘2z = (Ev)
:dsS.1d) sasoubeip
Adw pue dsld
Siuated uo paseq seiq
Addey u1 aouaiapip
dnoJb e sem asay L

*+* saimoid aAnisod
0] pusihe 0} pajie}
dnoiB aan aus reys
SUBBW YIIYM ‘TE00
=d ‘gze- = (€h
‘dnoib gain ayr

10} 0J3Z UBY) J3|[BWS
Apueayiubis aiam
sleul NIN-SOd

UO $3109S Selq ay L

JUBOIIUBIS-UON X

(dnoib
aN 'shaan
10} 21095 Selq

anisod) suesw
10 d2UBIBYIP
‘(0Jaz Jo ueaw
[eanayrodAy

"SA 81028

selq ueaw dnoib
Aa) sueaw
JLELITEIETTg]

(asid

INoyYNM sjuased
'SAASld

yum syuated
10} 21025 Selq
Addey) sueaw
JLELITEIETTg]

a|qelteA s10algns
-uiynm e se (annebau
‘annisod) adAy piom
UOIOWS pue d|geLen
s10algns-usamiag

ese (AN ‘aan)
dnoib yum ‘Ajaieledas
uolielnp uoireiuasald
|o®a 10} S8103S Selq
JOVAONV ZxZx¢

as.Ld moyum

sjuased pue 4s.Ld yum
swuased Hurredwod
‘saoey Addey

1o} pue sadey Aibue

10} $3109S SeIq JO S1S8)
-} 9|dwes-juapuadapu]

pInNod am ybnoyy *** *(saanoid sanisod
10} 21025 Selq uonuaye aAlIsod o Xoe| e
10 ‘AoeInade Jamo| ‘s1 Y Jemojs Buimoys
aan “e'1) saimaid aansod 10} uonusne
10 )98 ® BIA Jo (sanoid aanebau

104 $3409s seiq aAnIsod Jo ‘Aoeinaoe
Jarealb ‘s Y Jaisey Buimoys aain o'1)
sainoid aAneBau spIremol seiq [euonuale
UB BIA U38S 3 p|noys uonaipaid

Siy} “** ,’Selq [euonuale annefau

B MOYS plnoys sjuaiied passaidap

'sak,, aq p|noys suonsanb asay}

10 15114 8Y) 0} JaMSUe 8y Jeys 101paid
PINOM am ey Jeafd si 1l Yoseasal aaiN
snoinald uo paseg ¢awi uoejussald
and 0} paje|al Selq [eUOIUSNIE S|

(2) ¢x1sey 8qoud-10p ay ul selq [euonuspe
anneBau moys sjualred passaidsp og

(T) :smoj|04 Se a1am suonsanb yoreasay

“Jealy) spJemoy seiq uonuane Jarealb
MOUS pP[NOM ewines) pare|ai-1T/6 JO
S[ans] ‘Mo] 01 3AIe|al ‘ybiy yum syuated
Yeyy pazisayjodAy am ‘ai041ay L *(L002
‘e 19 Awre ‘wieH-1eg) syealy SpJemol
selq uonuane pue A11JaAss Asld
U38MIa( SUOIIRID0SSE aAIISOd S[eanal
42Jeasal ‘ewnel) 0} pasodxa synpe uj

(T102)
K|y

% ‘oelbnys
‘oeAulp
‘oeyzbuory
‘uenbuiy

(T102) 12
19 wouaspul]

"Xapul
selq annisod ‘uoissaidap ueyy A1aIxue 03 aiow paje|al
3y} Yum aje[aliod a|qeLlen spalgns 3 PINOM S}08448 8Say | °E “[eldarew
‘ainjeu Alanirebau -urym e se (annisod Jeuonows Jo anirebau Aue 1oy Ajjessush
ur Aiojesoldxa 0] puno} (ssva) afeas ‘Teaiuy [e120s ‘1ealy} UBY) Jayel ‘[eisrew pajejal-ured
sem sisAjeue a1em (T00'0 > d ssaS AlBIXUY [eaisAyd) adAy prom 10} punoj aq Ajuo pjnom saseiq yons
SIy3 ‘1Inwins aamsod ‘07'0- = J) SSva uoissalda@  [euOnOWS pue a|qeLieA *Z "[elialew yans Jo UOIeIO| 8y} PIOAR
10 Buissadoud 3y} Jo sa|eds ay} Jo 9|easgns s10algns-usamiag PINOM SJea} Uyans Ul MO] 3S0Y} Sealaym
pue Aaixue Aaixue o1410ads AvIxue pue ay1 se (Mo] ‘wnipaw ‘[eliarew pajejal-ured J0 UONEBIO| (t002)
usamiaq diysuoriejas ayy pue (500 > AKaixue ABIXUR SS\Y@  SI0JS Seiq pIOM ‘ybiy) dnoub ured a1 SpJemo) pusle A[aAI13]9S PInom JusUURH 7
1ipaidou  d ‘pz0- = 1) ssens SSva Aq padnosf Aq padnoibjou  aanisod usamiaq 10 Jea} YlIM Sa102s uted jo Jeay ayy ul ybry sfenpiAlpu]  wnH ‘Aisj|3
piIp sioyine JeuibrLio lesausb ayy ylog  1ou swuedidned Sv/Nx syuedionued /Nx uone[aII0)  Selq Jo VAONY € x € *T :yey paloipald Ajfeary1oads sem ‘yboay
suoloeIaul s} nsay synsay s198lgns s)nsay s18lgns paAINd-d ubisa@ Apnis sasayrodAH Buners Apnis

Buisianaa

10 pajenuane
Buipaebaa
saulapinb
anIno-d ayejoin
10U Op Pa1AB|8s
(s)anrea-d Aym

|euone[a110d
Buiqriosaq Jaded
leuibluO wouy
1Xa] paond

-usamiag buigriossqg
Jaded [eutbuuQ
wo4y 1xa] paiond

-ulynAA Buigrisseq
Jaded JeuibliQ
woJy 1xa | parond

aq 03 (s)Butpuiq

Jaded JeulblaO wouy 1xa] palond

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 51

“alnjeu
ur Aiojesoldxa
alam 1|nwins anisod

s101084 s10lgns

"SPJOM UOIYeSUSS

-Apoq 031 puane Ajenuaiaaid pjnom
OTIM 3y} Ajuo 'z switL Jeng ‘T awlL je
suonesusas Apoq palsahibins 1ey) spiom 0}
puane Ajenuaiaaid pjnom sdnoib yioq
1ey} pa1oadxa aq pjnom 1| *** *Ajuo dnoih
199D 3y} 10} ¢ sWil | Je paysiuiwip

30 p|NOM S32e} pue SpJom Bulualealyl
spJemo) aoue|IbIA siyL sdnoab DM
pue 1992 3yl y1oq J0j T Wl L e Xse}
8g04d-10p 8y} UO JUSPIAS 3 P|NOM SaJe}
pue spiom Buluayesiy) spJemo) uonusne
103J1p Ajenualayaid o1 Asuspusy e

Tey) pajoIpaid sem ) (¥002) ‘[e 10 JeAysid

Buinjoaur sashjeue -UIyHMm se (uatuyess pue (+002) '[e 18 BBON “(£002) 1e (8002
‘sisAjeue Juasald -150d quawiieall 19 BSNIA YIIM JUSISISUOD ‘Selq [euonusne ‘T awn
3y} 0 JUBAB[D.I BIR L1L'€ -a1d) 1581 JO awn pue 10 sainseaw ayy uo Buipuodsal pasalje  Je UORIPUOD
ey} S80UBIBLIP AW} = (gT)1 ‘saoe} Addey (0492 Jo ueaw (Addey ‘Buiuayeaiyy) pue $8109s UoISsaIdap pue AaIxue Adesay
UO Pasnaoy peaisul wouy Aeme selq  [eanaylodAy 'sa uolssaldxa |eroey pasnpaJ aney pjnom Ajuo dnosb 19g9o dnolo
pue 1jnwns aasod swiean-aid 19gD)  9409s seiq Addey |euoowa pue Jojoe} ay} AdeJay} Ja)e Jey INg ‘UOISEII0 [eJoineyag
noge suonaipaid dnouf snoixue-mo| :a|ge1 e ul pauodal UBaW JUaWIeaN] s10algns-usamiag 1UBWIAINSBAL 1S41J BY} UO SaJnseall anniubo))
apnjoul Jou pip JAyljeay e apnjoul Jou UOIRIASP pJepurls -a1d dnoib ese (DM ‘'199D)  selq [euonuane pue 1odal-jas uo sdnolb SalZUsN
s9sayjodAy pajels p1p Apnis sy} asneasq pue 8109s Selq uo 19gD)sueaw  dnosf yum sai0ds selg DTN PUB 1 9GO aYl UsaMIB] adUBIBHP %9 ‘slleH
sioyine feutbo palodal 10N« PaloNpuod 10N« paseq pale|najed 10 d2ualayId JOVAONY Zx2Zx2 0U 3 p|NOM 313y Tey pajoipaid sem | ‘JeAuysid
‘3|qemo|[e
sI (dnosb av's sy
ur 1nwins aAnisod "S80€} [RJINBU
10 8oueplone 01 pasoddo se [euonows Aq papadaid
s109[gns-uIyym a1 saqoud 10y s1 ¥ Jabuoj aney pjnoys
108440 adwis ayp Jo ‘[8000>d ‘0ge a|qeLieA syalgns Aay1 ‘(666T ‘Ie 10 |19sueN) saoey Addey
uoisnjoul ‘sautjapinb = (TT)1] saory Addey -ulyum e se (Addey J1o/pue A1Bue pIoAR S[enpIAIpUI SNOIXUE
anna-d 03 Buipiodde 'SA |einau Buioejdal (0492 Jo ueaw ‘K1Bue) aousjen aoey Al[e100s J1 ‘Aj9sIanuo) "sadey [esinau
‘sny_ ‘uonorIaIUl saqold 01 Jaise)  [eanaylodAy 'SA  |eUOIIOWS puR d|geLIBA Buioejdas saqoud 0} pasoddo se saoey
Buisianal pa1oeal sjuedionyed  2409s seiq Addey s193[gns-usamiaq AiBue Buioe|das sagqoud 03 Jasey 1088l
© J0 aA1ISabbns aiam Qavs sired ueaw dnoib B se (S]01u0d ‘gv's) pinom Aayy ey paroipald am ‘(2002
sasaylodAy parels -80e} |esinau-Addey avs) suesw dnouf yym sai00s ‘e 18 wieH-Ieg) 1eaiy) 03 JuejibinladAy (6002) ‘T2
sJoymne feutbQ paliodal 10N« JUBDIHIUBIS-UON x Buimoyjoy ‘Ajjeuld JOddUBIBKYIA  SBIG O VAONV 2 % 2 ale V'S YNM S[enpIalpul §| 19 J3[19NIN
wolj Aeme pue UoIIeWIOLUI dAITRABU SPJeMO) Selq [eUOIUBYIE JO 30UBPIAS JaBuolis aas 0] paloadxa am ‘UOIIIPUOD SNINWINS PauaLIoys ay} Ul saanoid aAlehau “sA aAnIsod 0] paledo|e UoiUaNe Ul SadUIBIp 39S
woJj Aeme pue uoljeWwIOul dAITeBaU SPIeMO) Selq [euOlIUaYIe JO 82UaPIAS JaBuolls 88s 0] paloadxa am ‘UOIIPUOI SNINWIS PaUaMIoys 8y} Ut sanoid aAlrebau “sA aA1ISod 0] Paledo||e UoIIUSHE Ul SBOUBIBHHP 39S
woJj Aeme pue UoljeWIOUI dAITeRaU SPJeMO) Selq [eUOUSTIE JO 32UaPIAS JaBuolls 8as 0] pajoadxa am ‘UOIIPUOI SNINWIIS PaUSMIOYS 8y} Ul sanoid aAlreBau “sA aAnIsod 0} pajedo||e UoIIUSHE Ul SaIUIBHHIP 39S
wolj Aeme pue UoIIeWIOLUI dAITRABU SPJeMO) Selq [eUOIIUaYIe JO 30UBPIAS JaBuolls aas 0] paloadxa am ‘UOIIIPUOI SNINWINS Pauauoys ay} Ul sainoid aAlehau “sA aAnIsod 0] paledo|e UoIUaNe Ul SadUIBLIp 39S
woJj Aeme pue uoleWIOUI dAITeBaU SPIeMO) Selq [euolIUaYIe JO 8dUBPIAS JaBuolls 88s 0] pajoadxa am ‘UOIIPUOI SNINWIS PaUaMIoys 8y} Ut sanaid aAlreBau “sA aA1ISod 0] Paledo||e UoIUSHE Ul SBOUBIBHHP 39S
woJj Aeme pue UoljeWIOUI dAITeRaU SPJeMO) Selq [eUOUSTIE JO 32UaPIAS JaBuolls aas 0] pajoadxa am ‘UOIIPUOI SNINWIIS PaUaMIOYS ay} Ul sanold aAlreBau “sA aAnIsod 0} pajedo||e UoIIUSHE Ul SSIUBJBJHIP 39S
wolj Aeme pue UOIBWIOLUI dAITRRBU SPIeMO) Selq [eUOIIUaYIe JO 30UBPIAS JaBuolis aas 0] paloadxa am ‘UOIIIPUOI SNINWINS PauaLIoys ay} Ul saanoid aAlehau “sA aAnIsod 0] paledo|e UoIUaNe Ul SadUIBIP 39S
woJj Aeme pue uoljew.Ioul dAITeBaU SPIeMO) Selq [euOlIUaYIe JO 8dUaPIAS JaBuolls 88s 0] pajoadxa am ‘UOIIPUOI SNINWIS PaUaMIoys sy} Ut sanaid aAlreBau “sA aA1ISod 0] Paledo|e UoIIUSHE Ul SBOUBIBHHP 39S
wou) Aeme pge UoIRWIOLUI 9AIRDBU SPIEMO] Selq [eUOlUaNIe JO 80USPIAS JaBU0IIS 89S 0) paldadxa am ‘UONIPUOI SNINWIS Pausloys ay) ul sainold aA1ebau “sA aA1IS0d 0] Paedo|[e UONUBIIE Ul SSOUJRJIP 89S
= suoloeIaul s} nsay synsay s198lgns s)nsay s18lgns paAINd-d ubisa@ Apnis sasayrodAH Buners Apnis
M Buisianaa |euoie|ali0d -usamiag Buiquioseg  -ulyuaa Buigquiasag g 03 (s)Buipuiy Jaded JeulblaO wouy 1xa] palond
S Jo parenuspe  Buiquaosaq Jaded Jaded [eutbuuQ Jaded JeuibliQ
5 Buipaebaa leuibluO wouy wouy 1xa] paiond wouy 1xa] payond
£ saulapinb 1Xa1 paiond)
= anIna-d 8ye|oIn

10U Op Pa1AB|8s
(s)anrea-d Aym

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 52

Winer and Salem

MOYS pjnom
dnoub ouoydsAp
3y} Jeys 18y8
ajdwis e papnjaul
sasaylodAy parels
sloyine [eu1buo

‘uonoeIaul
Buisianal

® J0 aAnsabbns
ybnoyy ainyeu

ur Aiojelojdxa alem
sasaylodAy parels
sioymne feutbQo

"ainyeu
ur Aioresojdxa

alam 1inwins aanisod
Buinjonul sesAjeue
‘1Inwns aamsod
apnjaul jou pip
sasaylodAy parels
sioyine feutbo

V/Nx

V/N=

paniodal 10N«

‘J3U)0UB BUO WO}
Apuediyiubis Jayip

0} suJaled Jeuopusie
33U} PaLLIU0D
suostiedwod pauue|d

0
"=d'05/=peTC =
(02)1 ‘Jaup0 yoes wouly
Apueaiyiubis pasayip
saselq [euonuane
959U} Tey} PauLIlyuod
suosiedwod

pauue|d “1inwiis
annisod Jo aoueplone
pasunouold alow

© PAMOYS S[enplAIpul
ouoydsAp sealaym
‘IInwns aapsod
premol aoue|ibin
1y61Is e pamoys
s[enpiAlpul aLioydsAp
-UoU ‘Uaas ag ued sy

dnouf snoixue-moj
/Ay3feay e apnjoul Jou
p1p Apnis sy} asneasq
PaloNpPU09 10N«

 [Inwins aasod
ay) pJemoy aaue|1BIA
“ueaiyiubisuou
ybnoupe ‘wbiys e
pamoys s[enpIAlpul
ouoydsAp-uoN

€0 =d'zy

'=p '5e'Z- = (62h
‘0J9Z WOJJ palaylp
yeyy saumaid annisod
3y} JO aoUBpIOAE
pasunouoid

pamoys dnoib
auoydsAp ays ‘sjern
uoljelnp-uoys ug

€6’y

= (GT)1 ‘saoe) Addey
woly Aeme seiq
wawieal-aid DM
:3|qe) e Ul payiodal
UOIIRINSP pJepuels
pue 3109s Seiq uo
paseq paje|noed.

"SA 91025
seiq annisod
ueaw dnoib
a1ioydsAp)
sueaw

10 d2ualayId

(dnoib
ouoydsAp-uou
‘SA 91loydsAp
10} 81095 Selq
annisod) sueaw
10 d2UBIBYIP
$(043z J0 ueBW
[eansylodAy
"SA 81008

selq aAnisod
ueaw dnoib
ouoydsAp)
sueaw

10 d2UaIaYIa

(0492 o ueaw
[eanaylodAy

"SA Buljaseq Je
8109s selq Addey
UeaW JUsWIRaN]
-a1d dnoib
D7) sueaw

10 d2ualayId

B0UB[eA SNINWNS
|euonows pue ajgerreA
s108[qns-usamiaq e se
(mo ‘ybiy) erioydsAp
YHM S3109S selq
JOVAONY ¢ x ¢ %x¢

S9|gerIeA
s1oalgns-uryum

se (Sw 00ST ‘sw 00S)
uolyenp ainsodxa pue
(annebau ‘annisod)
90UB[eA SNINWNS
|euonows pue ajgerreA
s108lqns-usamiaq e se
(mof ‘ybry) erioydsAp
UMM S3103S selq
JOVAONY ZxZx2

3A0CE 3354

auoydsAp ayl 1eys pajedionue am ‘auo
Apnis J0 S)nsal ay} uo paseq ‘uonippe
u| 'spiom o1419ads-uolssaidap ay) Jo
Buissaoo.d paseasoul 1sajiuew 0 dnoib
ouoydsAp ayy paioipaid am eyl ui ‘auo
Apnis 0} Jejiwis a1am suonaipald Ino

‘uolyew.ojul annisod

0] Saselq 119y} WoJj uoiyewioul aAlehau
01 saselq ,swuedionued Bunoengns

Aq parenafea asem yaiym ‘(ag)
S|enuaJagIp selq Jo anfeA aAndipaid

3y} a1en[ena 0} Sem ydleasal Juasaid

3y} JO Wire [euly v " "useled [esodwisl
10UnSIP B MOYS Aew Selq Uoea Jey}

g ‘saselq aAehau pue aAnisod yioq
1S9}1UBW ABW S[enpIAIpUl dLIoydsAp Jeyl
Aunaissod ayy ui paysasaiul AjsenanJed
319M 9M ‘UOIIPPE U] “1jNWwins aAefau
PJeMO} PaTed0]|e UOUSYIE PUB I[NWINS
aA1lISod pJemo) paredo||e uonuaye
usamiaq aouspuadapul 1s8bbns pjnoa
UOITR[31103 MO] 7/ "Pale|ndfed ag pjnod
saselq aAneBfau pue anisod ay) usamiag
uoIIe|a1109 8y} ‘A[1oalip 1sow pue ‘1si14
* "erioydsAp Jo siaxsew Juapuadapul

Se 1SIxa Aew saselq aAlebau pue
annisod ayp 1eyr Aljiqissod ay) ajenjens
0} pajueM am ‘puodas “** “Buissasoid Jo
sabess are| 0 Ajrea Jayyia 03 o1410ads ale
AJ9s19AU09 10 *** Bulssadoid [euonusne
u1 saselq [eqojf aInISU0d saselq asayl
Jay18ym auIwIalap 03 Iybnos am siiq **
‘saselq Buissad0.d Y1oq 40 UOIRUIGUIOD ©
10 ‘uoirewlojul aanisod 0y asuejibinodAy
‘uolrewlogul anrebau 01 aoue|ibiAladAy
Aq paziisioeteyd si euoydsAp yorym oy
1U81Xa 8y} ayebnsaAul Jaynny 0} paubisap
SeM SaIpN1s JO 135S Juasald ayy ‘snyL

aA0(e 39S

(L00z
'z Apnig)
uos.alad
7 aueys

(2002
‘T Apms)
uos.alad
¥ aueys

(8002

T owil

e uoIpuod
[e2ilV[e)g]

1817 eAN)
SoIZUBIN

7 ‘'suleH
‘leAysid

suoloeIRUI
Buisianaa

10 pajenuane
Buipaebaa
saulapinb
anIno-d ayejoin
10U Op Pa1AB|8s
(s)anrea-d Aym

synsay
|euone[a110d
Buiqriosaq Jaded
leuibluO wouy
1Xa] paond

synsay s108lgns
-usamiag buigriossqg
Jaded [eutbuuQ
wo4y 1xa] paiond

synsay s109lgns
-ulynAA Buigrisseq
Jaded JeuibliQ
woJy 1xa | parond

panina-d
aq 03 (s)Butpuiq

ubisa@ Apn1s

sasayl0dAH buirels
Jaded JeulblaO wouy 1xa] palond

Apms

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 53

Winer and Salem

sisAJeue-elaw Jussaid

3y} JO S8|NJ UOIII3I3S 0} AP S8AINI-A Ul Papn|oul 8Jam sasAjeue asayy woly sanfeA-d ou Ing ‘sioyine [eulblio Ag paliodal pue pajonpuod a1am sasAjeue JUeAd[al I /N, Se Paisi| 8Je S}Nsal ‘SasA[eue Juens|al
10 s}jnsaJ Joda Jou pIp J0 19NpUOJ Jou PIp Sloyine [eulbiio 41 paliodal Jou,, Se palsl| aJe S}NSay 'SIoyINe JusLInd 8yl AQ SUBWIWOI S8jouap ysuaise ,‘1aded Jeulbrio wouy 1x8) paonQ,, Pajage] suwnjod uj
‘ploq ui Jeadde saaind -d ul papnjoul s)jnsay “1aded 1eyy wouy payonb sem Apnis ayi Jo asodind ay) 40 Juawalels a|qe|eAe 1sates|d ay ‘Jaded [eulbrio ue ul pajels Ajio1jdxa Jou aJem sasaylodAy alsyan B10N

{sel

[e120s [nyssalls e Burinp A1aIxue Jo sarels
parens|a Burousliadxa 01 ajqeJaulnA
Alrejnonued ag pjnom sjenpiAlpul yons

Tr—= ey} pa1dIpald am ‘sand aAnisod pJemol
'suonoeIBUI 1'se1q [euonuspe UOnUaYE JUsLI0 0} AJUspUBS) paysiuIWIp
Buisianal annisod pue B Y1IM pajeldosse si A13IXue [e100S

10 pajenusyne

swoidwAs Ajsixue

Jey) JusIXa a8yl 0] *°* "J0SSaUIS [eI100S

10U ‘sassad04d [e120S UsaMIag AIanas © 0] AlIA9eal A1BIXUE pue A1BIXUE [B120S
[euoreIpaw uoleali0d woydwAs 10 |9A3] U93MIAQ MUl| 8y} a1eIpawl pjnom
panjoAul ‘a]qe1 U1 payiodal pue 2109s seiq $aNd |e120s aAnIsod pJemol uonedojie  (0T0Z) Wy
sasaylodAy parels suolie|a.lod annisod usamiaq  spoylaw Buiddessiooq |euonuaNe paysiuiwip Jeyl azisaylodAy 79 ‘eaAwlog
sloyne jeulbLIO aeleAIg palodal 10N« pauodal 10N« uone[aII0D  BIA SasAJeur UONRIPAIN 01 SN Pa| BUBPIAS JO SaUI| [eIdAAS ‘10]Ae |
*a]qemolje si (dnoib
108449 ajdwis ayp Jo 20 =d‘gg auoydsAp-uou
uoisnjoul ‘sauljapinb "=p‘19¢- = (52h ‘SA ouoydsAp
anna-d o1 Buipiodde ‘IInwins aamisod 10} 81095 Selq sa|qelien
‘SNy_ "uonoeIsIul 8y} Jo adueploAe  aAINsod) sueaw s10algns-uiyum
Buisianai e jo yed paounouolid aiow e 10 ddUdlaYIp se (sW QOST ‘sw 00Z)
se ‘Ijnwins aAnisod 700" = pamoys sfenplAipul ‘(0J8z Jo ueaw uolne NN aNS@AXASUERI0 80UBPIOAR PaseaIdul Moys osje Aew dnolb
10 3oueplone d‘s7 =p'e0’c = (€N a1oydsAp ajiym JeanayiodAy (annefians‘annisod)jo aoueploAe pasealoul moys osfe Aew dnoib
suoloeIaul s} nsay synsay s198lgns s)nsay s18lgns paAINd-d ubisa@ Apnis sasayrodAH Buners Apnis
Buisianaa |euoie|ali0d -usamiag Buiquioseg  -ulyuaa Buigquiasag g 03 (s)Buipuiy Jaded JeulblaO wouy 1xa] palond
Jo parenuspe  Buiquaosaq Jaded Jaded [eutbuuQ Jaded JeuibliQ
Buipaebaa leuibluO wouy wouy 1xa] paiond wouy 1xa] payond
saulapinb 1Xa1 paiond)

anIno-d ayejoin
10U Op Pa1AB|8s
(s)anrea-d Aym

; available in PMC 2017 January 01.

Psychol Bull. Author manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Winer and Salem Page 54

Appendix D
Table D1

PP-values for p-curve of positive bias findings; within-subjects findings prioritized

pp-values

Study I;S: entered by Recalculated p-value

Right skew Leftskew Power of 33%
Bradley et al. (1998) t(36)=2.58 .01411 .28215 71785 48564
Donaldson et al. (2007) t(35)=10.00 .00000 .01000 .99000 .99000
Keogh, Ellery et al. (2001)  r(73)=.40 .00038 .00754 .99246 .94256
Lindstrom et al. (2011) t(43)=3.03 .00413 .08256 91744 74750
Mingtian et al. (2011) t(23)=2.29 .03152 .63049 .36951 21114
Mueller et al. (2009) t(11)=3.30 .00708 14156 .85844 .69839
Pishyar et al. (Cognitive t(15)=3.77 .00185 .03707 .96293 .87317
Behavioral Group
Therapy condition at Time
1; 2008)
Pishyar et al. (Waitlist t(15)=4.93 .00018 .00363 .99637 .97839
Control condition at Time
1; 2008)
Shane & Peterson (Study t(29)=2.35 .02579 51581 48419 .28815
1; 2007)
Shane & Peterson (Study t(25)=2.51 .01891 .37827 .62173 40161
2;2007)
Taylor et al. (2010) r(42)=.41 .00571 11419 .88581 .69338
Bradley et al. (2000) r(53)=.28 .03841 .76820 .23180 .12080
Brosschot et al. (1999) t(19)=2.60 .01759 .35170 .64830 43261
Fritzsche et al. (2010) t(38)=2.23 .03173 .63464 .36536 .20336
Fritzsche et al. (2013) t(37)=3.42 .00154 .03080 .96920 .86643
Gotlib, Kasch et al. (2004)  r(87)=.36 .00053 .01060 .98940 .92698
loannou et al. (2004) t(10)=2.65 .02431 48626 51374 .33816
Joormann & Gotlib (2007)  t(43)=2.07 .04449 .88985 .11015 .05523
Keogh, Dillon et al. F(1,49)=4.08 .04888 .97758 .02242 .01088
(2001)

Table D2

PP-values for p-curve of positive bias findings; between-subjects findings prioritized

Study Test entered by Recalculated p-value bpvaluse
user Right skew Left skew Power of 33%

Bradley et al. (1998) 1(36)=2.58 01411 28215 71785 48564
Donaldson et al. (2007) t(35)=10.00 .00000 .01000 .99000 .99000
Keogh, Ellery etal. (2001)  r(73)=.40 .00038 .00754 .99246 194256
Lindstrom et al. (2001) (43)=3.03 .00413 .08256 91744 74750
Mingtian et al. (2011) 1(47)=4.69 .00002 00048 99952 99247
Mueller et al. (2009) t(11)=3.30 .00708 .14156 .85844 .69839
Pishyar et al. (Cognitive t(15)=3.77 .00185 .03707 .96293 .87317

Behavioral Group
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pp-values
Study Test entered by Recalculated p-value
user Right skew Left skew Power of 33%
Therapy condition at Time
1; 2008)
Pishyar et al. (Waitlist t(15)=4.93 .00018 .00363 .99637 .97839
Control condition at Time
1; 2008)
Shane & Peterson (Study t(70)=2.13 .03669 73377 .26623 .13969
1; 2007)
Shane & Peterson (Study t(63)=3.03 .00354 .07089 .92911 76437
2; 2007)
Taylor et al. (2010) r(42)=.41 .00571 11419 .88581 .69338
Bradley et al. (2000) r(53)=.28 .03841 .76820 .23180 .12080
Brosschot et al. (1999) t(19)=2.60 .01759 .35170 .64830 43261
Fritzsche et al. (2010) t(38)=2.23 .03173 .63464 .36536 .20336
Fritzsche et al. (2013) t(37)=3.42 .00154 .03080 .96920 .86643
Gotlib, Kasch et al. (2004)  r(87)=.36 .00053 .01060 .98940 .92698
loannou et al. (2004) t(10)=2.65 .02431 48626 51374 .33816
Joormann & Gotlib (2007)  t(43)=2.07 .04449 .88985 .11015 .05523
Keogh, Dillon et al. F(1,49)=4.08 .04888 .97758 .02242 .01088
(2001)
Table D3

PP-values for p-curve of negative bias findings from studies with significant positive bias
findings; within-subjects findings prioritized

Test entered by

pp-values

Study Recalculated p-value

user Right skew Left skew Power of 33%
Bradley et al. (1998) t(18)=2.20 .04111 82217 17783 .09572
Shane & Peterson (Study  t(25)=2.37 .02582 51632 .48368 .28999
2;2007)
Fritzsche et al. (2010) t(19)=2.37 .02853 57054 42946 .25531
Fritzsche et al. (2013) t(19)=4.44 .00028 .00562 .99438 .96587
Gotlib, Kasch et al. t(87)=2.78 .00666 13323 .86677 .65450
(2004)
loannou et al. (2004) t(10)=2.25 .04818 .96359 .03641 .01985
Joormann & Gotlib t(25)=2.79 .00994 .19880 .80120 .58726
(2007)
Keogh, Dillon et al. F(1,49)=4.61 .03676 .73522 .26478 .14033
(2001)
Pishyar et al. (Cognitive t(15)=3.79 .00178 .03558 .96442 .87684
Behavioral Group
Therapy condition at
Time 1; 2008)
Pishyar et al. (Waitlist t(15)=2.95 .00993 .19867 .80133 .60552

Control condition at Time
1; 2008)
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Table D4

Page 56

PP-values for p-curve of negative bias findings from studies with significant positive bias
findings; between-subjects findings prioritized

pp-values
Study Test entered by Recalculated p-value
user Right skew Left skew Power of 33%
Bradley et al. (1998) F(1,36)=5.99 .01940 .38793 .61207 .38706
Shane & Peterson (Study  t(63)=2.36 .02139 42770 .57230 .34754
2; 2007)
Fritzsche et al. (2010) t(38)=3.14 .00326 .06528 .93472 78367
Fritzsche et al. (2013) t(37)=4.70 .00004 .00071 .99929 .99065
Gotlib, Kasch et al. t(141)=2.18 .03092 .61834 .38166 .20806
(2004)
loannou et al. (2004) t(19)=2.43 .02518 .50361 49639 .30472
Joormann & Gotlib t(43)=3.74 .00054 .01079 .98921 .93200
(2007)
Keogh, Dillon et al. F(1,49)=4.61 .03676 713522 26478 .14033
(2001)
Pishyar et al. (Cognitive t(15)=3.79 .00178 .03558 .96442 .87684
Behavioral Group
Therapy condition at
Time 1; 2008)
Pishyar et al. (Waitlist t(15)=2.95 .00993 .19867 .80133 .60552
Control condition at Time
1; 2008)
Table D5

PP-values for p-curve of negative bias findings from studies without significant positive bias
findings; within-subjects findings prioritized

Study Test entered by Recalculated p-value bp-values

user Right skew  Left skew Power of 33%
Bradley et al. (1997) F(1,69)=4.29 .04208 .84158 .15842 .07993
Mogg & Bradley 1(10)=2.37 103928 78554 21446 12438
(Experiment 3; 1999b)
Mogg & Bradley (2002)  t(10)=2.68 102309 46185 53815 35852
Mogg et al. (1994) 1(35)=2.04 .04895 97906 102094 101026
Mogg et al. (1995) t(16)=2.99 .00866 17316 .82684 .63564
Mogg et al. (2004) 1(13)=2.29 .03938 78765 21235 111928
Oehlberg et al. (Study 1; r(63)=.27 .02962 .59239 40761 22774
2012)
Oehlberg etal. (Study 2;  r(165)=.28 .00025 00495 99505 95356
2012)
Reinecke et al. (2011) 1(22)=2.72 .01250 .25008 74992 53111
Reinecke et al. (2013) 1(13)=2.75 .01654 33076 .66924 46621
Schrooten et al. (2012) t(29)=2.09 .04550 .90994 .09006 .04558
Donaldson et al. (2007) t(35)=3.70 .00074 .01473 .98527 .91895
Stevens et al. (2009) F(1,19)=15.10 .00099 .01989 .98011 .91329
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Test entered by

pp-values

Study Recalculated p-value

user Right skew Left skew Power of 33%
Tran et al. (2013) t(49)=2.15 .03652 .73035 .26965 .14296
Eldar et al. (2010) t(22)=2.93 .00775 .15504 .84496 .64848
Fox (Experiment 2; 2002)  t(17)=5.7 .00003 .00052 .99948 199521
Gotlib, Krasnoperova et 1(18)=3.02 .00736 14716 .85284 .66674
al. (2004)
Hunt et al. (Masked F(1,103)=8.02 .00557 11131 .88869 .68739
condition; 2006)
Klumpp & Amir (2009) t(38)=2.05 .04731 .94621 .05379 .02657
Miskovic & Schmidt t(16)=2.43 .02724 .54481 .45519 .27758
(2012)
Mogg & Bradley (1999a)  t(18)=2.45 02474 49487 50513 131266

Table D6

PP-values for p-curve of negative bias findings from studies without significant positive bias
findings; between-subjects findings prioritized

Test entered by

pp-values

Study user Recalculated p-value ]

Right skew Leftskew Power of 33%
Bradley et al. (1997) F(1,69)=4.29 .04208 .84158 .15842 .07993
Mogg & Bradley 1(10)=2.37 .03928 78554 21446 12438
(Experiment 3; 1999b)
Mogg & Bradley (2002)  F(1,25)=14.17 .00091 .01810 .98190 91291
Mogg et al. (1994) F(1,64)=7.34 .00864 17286 82714 60298
Mogg et al. (1995) F(1,30)=9.40 .00456 .09126 90874 73952
Mogg et al. (2004) t(13)=2.29 .03938 78765 .21235 .11928
Oehlberg etal. (Study 1;  r(63)=.27 102962 59239 40761 22774
2012)
Oehlberg et al. (Study 2;  r(165)=.28 .00025 .00495 199505 195356
2012)
Reinecke et al. (2011) 1(43)=2.26 .02894 .57884 42116 .23933
Reinecke et al. (2013) t(13)=2.75 .01654 .33076 .66924 46621
Schrooten et al. (2012) t(59)=2.44 01771 .35422 .64578 41029
Donaldson et al. (2007) t(35)=3.70 .00074 .01473 .98527 .91895
Stevens et al. (2009) F(1,39)=6.81 01279 25582 74418 51224
Tran et al. (2013) t(119)=2.49 .01415 .28309 71691 47227
Eldar et al. (2010) t(22)=2.93 .00775 .15504 .84496 .64848
Fox (Experiment 2; 2002)  (34)=4.6 .00006 00113  .99887 98719
Gotlib, Krasnoperova et t(33)=2.27 .02987 59732 .40268 .22920
al. (2004)
Hunt et al. (Masked F(1,103)=8.02 .00557 11131 .88869 .68739
condition; 2006)
Klumpp & Amir (2009)  t(74)=2.14 .03565 71302 .28698 15167
Miskovic & Schmidt F(1,31)=4.63 .03932 .78639 .21361 .11290

(2012)
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Test entered by

pp-values

Study Recalculated p-value
user Right skew Left skew Power of 33%
Mogg & Bradley (1999a)  t(36)=2.12 .04097 .81934 .18066 .09354
Table D7

PP-values for p-curve of negative bias findings in studies using clinical samples; within-
subjects findings prioritized

Test entered by

pp-values

Study Recalculated p-value

user Right skew Left skew Power of 33%
Donaldson et al. (2007) t(35)=3.70 .00074 .01473 .98527 .91895
Pishyar et al. (Waitlist t(15)=2.95 .00993 .19867 .80133 .60552
Control condition at Time
1; 2008)
Reinecke et al. (2011) t(22)=2.72 .01250 .25008 74992 53111
Reinecke et al. (2013) t(13)=2.75 .01654 .33076 .66924 46621
Stevens et al. (2009) F(1,19)=15.10 .00099 .01989 .98011 91329
Fritzsche et al. (2010) t(19)=2.37 .02853 57054 42946 .25531
Fritzsche et al. (2013) t(19)=4.44 .00028 .00562 .99438 .96587
Gotlib, Kasch et al. t(87)=2.78 .00666 13323 .86677 .65450
(2004)
Gotlib, Krasnoperova et t(18)=3.02 .00736 14716 .85284 .66674
al. (2004)
Joormann & Gotlib t(25)=2.79 .00994 .19880 .80120 .58726
(2007)
Mogg et al. (1995) t(16)=2.99 .00866 17316 .82684 .63564
Mogg et al. (2004) t(13)=2.29 .03938 .78765 .21235 .11928
Pishyar et al. (Cognitive t(15)=3.79 .00178 .03558 .96442 .87684
Behavioral Group
Therapy condition at
Time 1; 2008)

Table D8

PP-values for p-curve of negative bias findings in studies using clinical samples; between-
subjects findings prioritized

Test entered by

pp-values

Study user Recalculated p-value

Right skew Left skew Power of 33%
Donaldson et al. (2007) t(35)=3.70 .00074 .01473 .98527 .91895
Pishyar et al. (Waitlist t(15)=2.95 .00993 .19867 .80133 .60552
Control condition at Time
1; 2008)
Reinecke et al. (2011) t(43)=2.26 .02894 57884 42116 .23933
Reinecke et al. (2013) t(13)=2.75 .01654 .33076 .66924 46621
Stevens et al. (2009) F(1,39)=6.81 .01279 .25582 74418 51224
Fritzsche et al. (2010) t(38)=3.14 .00326 .06528 .93472 .78367
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pp-values
Study Test entered by Recalculated p-value
user Right skew Left skew Power of 33%
Fritzsche et al. (2013) t(37)=4.70 .00004 .00071 .99929 .99065
Gotlib, Kasch et al. (2004)  t(141)=2.18 .03092 .61834 .38166 .20806
Gotlib, Krasnoperovaetal.  t(33)=2.27 .02987 .59732 40268 .22920
(2004)
Joormann & Gotlib (2007)  t(43)=3.74 .00054 .01079 .98921 .93200
Mogg et al. (1995) F(1,30)=9.40 .00456 .09126 90874 73952
Mogg et al. (2004) 1(13)=2.29 .03938 78765 21235 111928
Pishyar et al. (Cognitive t(15)=3.79 .00178 .03558 .96442 .87684
Behavioral Group Therapy
condition at Time 1; 2008)
Table D9
PP-values for p-curve of negative bias findings in studies using non-clinical samples;
within-subjects findings prioritized
pp-values
Study Test entered by Recalculated p-value
user Rightskew Leftskew Power of 33%

Bradley et al. (1998) 1(18)=2.20 04111 82217 17783 109572
Mogg & Bradley (1999a)  t(18)=2.45 02474 49487 50513 31266
Mogg & Bradley 1(10)=2.37 .03928 78554 21446 112438
(Experiment 3; 1999b)
Mogg & Bradley (2002)  t(10)=2.68 .02309 46185 53815 35852
Mogg et al. (1994) 1(35)=2.04 .04895 97906 102094 01026
Oehlberg etal. (Study 1;  r(63)=.27 102962 59239 40761 22774
2012)
Oehlberg etal. (Study 2;  r(165)=.28 .00025 .00495 .99505 95356
2012)
Schrooten et al. (2012) t(29)=2.09 .04550 .90994 .09006 .04558
Shane & Peterson (Study  t(25)=2.37 .02582 .51632 48368 .28999
2;2007)
Tran et al. (2013) t(49)=2.15 .03652 .73035 .26965 .14296
Eldar et al. (2010) 1(22)=2.93 00775 15504 84496 64848
Bradley et al. F(1,69)=4.29 .04208 .84158 .15842 .07993
(Experiments 1 & 2;
1997)
Fox (Experiment 2; 2002)  t(17)=5.7 .00003 .00052 .99948 99521
Hunt et al. (Masked F(1,103)=8.02 .00557 11131 .88869 .68739
condition; 2006)
loannou et al. (2004) t(10)=2.25 .04818 .96359 .03641 .01985
Keogh, Dillon et al. F(1,49)=4.61 .03676 713522 .26478 .14033
(2001)
Klumpp & Amir (2009)  1(38)=2.05 04731 94621 05379 102657
Miskovic & Schmidt 1(16)=2.43 .02724 .54481 .45519 .27758

(2012)
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Table D10
PP-values for p-curve of negative bias findings in studies using non-clinical samples;
between-subjects findings prioritized
Study Test entered by Recalculated p-value el
user Right skew Left skew Power of 33%
Bradley et al. (1998) F(1,36)=5.99 .01940 38793 61207 38706
Mogg & Bradley (1999a)  (36)=2.12 .04097 81934 18066 .09354
Mogg & Bradley 1(10)=2.37 03928 78554 21446 12438
(Experiment 3; 1999b)
Mogg & Bradley (2002)  F(1,25)=14.17 .00091 01810 98190 91291
Mogg et al. (1994) F(1,64)=7.34 .00864 17286 82714 60298
Oehlberg etal. (Study 1, r(63)=.27 .02962 59239 40761 22774
2012)
Oehlberg etal. (Study 2;  r(165)=.28 .00025 00495 99505 95356
2012)
Schrooten etal. (2012)  t(59)=2.44 01771 35422 64578 41029
Shane & Peterson (Study  t(63)=2.36 .02139 42770 57230 34754
2; 2007)
Tran et al. (2013) 1(119)=2.49 01415 28309 71691 47227
Eldar et al. (2010) 1(22)=2.93 00775 15504 84496 64848
Bradley et al. (1997) F(1,69)=4.29 .04208 84158 15842 .07993
Fox (2002) 1(34)=4.6 .00006 00113 99887 98719
Hunt et al. (Masked F(1,103)=8.02 .00557 11131 88869 68739
condition; 2006)
loannou et al. (2004) 1(19)=2.43 02518 50361 49639 30472
Keogh, Dillon et al. F(1,49)=4.61 .03676 .73522 .26478 .14033
(2001)
Klumpp & Amir (2009)  t(74)=2.14 .03565 71302 .28698 15167
Miskovic & Schmidt F(1,31)=4.63 03932 78639 21361 11290
(2012)
Table D11
PP-values for p-curve of positive bias findings in studies using clinical samples; within-
subjects findings prioritized
Study Ise:: entered by Recalculated p-value ] b ol
Right skew Left skew Power of 33%
Donaldson et al. (2007) 1(35)=10.00 .00000 01000 99000 .99000
Fritzsche et al. (2010) 1(38)=2.23 03173 63464 36536 20336
Fritzsche et al. (2013) 1(37)=3.42 .00154 03080 96920 86643
Gotlib, Kasch et al. (2004)  r(87)=.36 .00053 01060 98940 192698
Joormann & Gotlib (2007)  t(43)=2.07 .04449 88985 11015 05523
Mingtian et al. (2011) 1(23)=2.29 03152 63049 36951 21114
Lindstrom et al. (2011) 1(43)=3.03 .00413 08256 91744 74750
Mueller et al. (2009) 1(11)=3.30 .00708 14156 85844 169839



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Winer and Salem

Page 61

Test entered by

pp-values

Study Recalculated p-value

user Right skew Left skew Power of 33%
Pishyar et al. (Cognitive 1(15)=3.77 .00185 .03707 .96293 .87317
Behavioral Group Therapy
condition at Time 1; 2008)
Pishyar et al. (Waitlist t(15)=4.93 .00018 .00363 .99637 .97839
Control condition at Time
1; 2008)

Table D12

PP-values for p-curve of positive bias findings in studies using clinical samples; between-
subjects findings prioritized

Test entered by

pp-values

Study ser Recalculated p-value

u Right skew Left skew Power of 33%
Donaldson et al. (2007) t(35)=10.00 .00000 .01000 .99000 .99000
Fritzsche et al. (2010) 1(38)=2.23 .03173 .63464 .36536 .20336
Fritzsche et al. (2013) t(37)=3.42 .00154 .03080 .96920 .86643
Gotlib, Kasch et al. (2004)  r(87)=.36 .00053 .01060 .98940 .92698
Joormann & Gotlib (2007)  t(43)=2.07 .04449 .88985 .11015 .05523
Mingtian et al. (2011) t(47)=4.69 .00002 .00048 .99952 .99247
Lindstrom et al. (2011) t(43)=3.03 .00413 .08256 91744 74750
Mueller et al. (2009) t(11)=3.30 .00708 .14156 .85844 .69839
Pishyar et al. (Cognitive 1(15)=3.77 .00185 .03707 .96293 .87317
Behavioral Group Therapy
condition at Time 1; 2008)
Pishyar et al. (Waitlist t(15)=4.93 .00018 .00363 .99637 .97839
Control condition at Time
1; 2008)

Table D13

PP-values for p-curve of positive bias findings in studies using non-clinical samples; within-
subjects findings prioritized

Test entered by

pp-values

Study user Recalculated p-value
Right skew  Left skew Power of 33%

Bradley et al. (1998) t(36)=2.58 .01411 .28215 71785 48564
Bradley et al. (2000) r(53)=.28 .03841 .76820 .23180 .12080
Brosschot et al. (1999) t(19)=2.60 .01759 .35170 .64830 43261
loannou et al. (2004) t(10)=2.65 .02431 48626 51374 .33816
Keogh, Dillon et al. F(1,49)=4.08 .04888 .97758 .02242 .01088
(2001)

Keogh, Ellery et al. r(73)=.40 .00038 .00754 .99246 .94256
(2001)

Shane & Peterson t(29)=2.35 .02579 51581 48419 .28815

(Study 1; 2007)
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Test entered by

pp-values

Study Recalculated p-value
user Right skew Left skew Power of 33%
Shane & Peterson t(25)=2.51 .01891 .37827 .62173 40161
(Study 2; 2007)
Taylor et al. (2010) r(42)=.41 00571 11419 88581 69338
Table D14

PP-values for p-curve of positive bias findings in studies using non-clinical samples;

between-subjects findings prioritized

pp-values

Study Tes: entered by Recalculated p-value

use Right skew  Left skew Power of 33%
Bradley et al. (1998) t(36)=2.58 .01411 .28215 71785 48564
Bradley et al. (2000) r(53)=.28 .03841 .76820 .23180 .12080
Brosschot et al. (1999) t(19)=2.60 .01759 .35170 .64830 43261
loannou et al. (2004) t(10)=2.65 .02431 48626 51374 .33816
Keogh, Dillon et al. F(1,49)=4.08 .04888 .97758 .02242 .01088
(2001)
Keogh, Ellery et al. r(73)=.40 .00038 .00754 .99246 .94256
(2001)
Shane & Peterson t(70)=2.13 .03669 73377 .26623 .13969
(Study 1; 2007)
Shane & Peterson 1(63)=3.03 .00354 .07089 92911 76437
(Study 2; 2007)
Taylor et al. (2010) r(42)=.41 .00571 11419 .88581 .69338
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1,316 unduplicated search results identified

Articles excluded on the basis of title, language, or source

Not in English: 43
Not peer reviewed journal articles: 33
Corrections: 8

Comments or editorials: 10
Referenced but not available from journal: 1

v
e o o o o

Articles excluded by abstracts

Participants were not adults: 118
Reviews and meta-analyses: 127

v

Animal studies: 9

L]
L]
L[]
. Task did not meet inclusion criteria: 617

Page 63

Articles excluded by methods sections

Stimuli did not meet inclusion criteria: 211
Participants did not meet inclusion criteria: 37
Did not measure anxious or depressive symptoms: 29

\ 4

v

Relevant bias findings not reported: 18
Findings reported in another article included in our
meta-analyses: 2

Articles included in traditional meta-analysis

Papers with at least one study included in at least one of the
meta-analyses: 53

Figure 1a. Flow chart illustrating literature search and identification of studies for inclusion
in traditional meta-analysis
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1,316 unduplicated search results identified

Articles excluded on the basis of title, language, or source

Not in English: 43

Not peer reviewed journal articles: 33
Corrections: 8

Comments or editorials: 10

Referenced but not available from journal: 1

v
e o o o o

Articles excluded by abstracts

Participants were not adults: 118
Reviews and meta-analyses: 127
Animal studies: 9

Task did not meet inclusion criteria: 616

Articles excluded by methods sections

Stimuli did not meet inclusion criteria: 208
Participants did not meet inclusion criteria: 36

Did not measure anxious or depressive symptoms: 28
Relevant bias findings not reported: 14

Relevant bias findings not significant: 14

Elevated symptoms associated with avoidance of
negative, vigilance for positive, or biased processing
of all emotional stimuli: 14

. Findings reported in another article included in our
meta-analyses: 1

Articles included in p-curves

. Yielded significant positive avoidance findings only: 7

e Yielded significant findings for both positive avoidance and
negative vigilance: 9

. Yielded significant negative vigilance findings only: 20

Figure 1b. Flow chart illustrating literature search and identification of studies for inclusion
in p-curve meta-analysis

Figure 1.
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Study name

Eradiey, Mogg, & Miiar, 2000

Bradley, Mogg, Millar, Bonham-Canter etal., 1997, study 18 2
Fritzsche, Dahme, Gotiib: et al, 2010

Fritzsche, Watz, Magnussen et al,, 2013

Gotlib, Kasch, Traill ot al., 2004

Gotlib, Krasnoperova, Yue, & Joormann, 2004

Joormann & Getib, 2007

Lautenbacher, Huber, Baum, Rossaint. Hochrein, & Heesen, 2011
Lindstrom et al, 2011

Mingtian, Xiongzhao, Jinyao, Shugiac, & Atchley

Mogg, Bradley, & Wiliams, 1995

Mogg, Millar, & Bradiey, 2000

Oushlberg, Revelle, & Mineka, 2012, study 1

Shane & Peterson, 2007, study 1

Shane & Peterson, 2007, study 2

Statistics for each study

Hedges's
g

-0.575
0.332
-0.692
-1.073
-0.318
0.030
0614
0.186
-0.858
0.034
0.184
0.156
-0.199
0.504
0.750
.39

Standard

arror

0.267
0.235
0.318
03237
0.217
0.409
0.303
0.267
0.440
0.283
0.418
0.423
0.261

0.240
0.256
0.084

p-Value
0,045
0.157
0.030
0.001
0.142
0.941
0,043
0533
0.051
0.904
0658
0711
0.444
0.038
0.003
0.000

Hedges's g and 95% CI

Aveidance Approach

Figure 2.
Avoidance of positive information in individuals with primary symptoms of depression

(between-subjects)
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Study name

Donaldson, Lam, & Mathews, 2007
Fritzsche, Dahme, Gotlib et al., 2010
Fritzsche, Watz, Magnussen et al., 2013
Gotlib, Kasch, Trail et al., 2004
Gotiib, Krasnoperova, Yue et al., 2004
Lindstrom et al., 2011

Mingtian et al., 2011

Mogg. Bradiey, & Williams, 1995
Mogg, Millar, & Bradley, 2000

Shane & Peterson, 2007, study 1
Shane & Peterson, 2007, study 2

Statistics for each study

Hedges's Standard
9

-0.729
-0.170
<0174
-0.405
-0.014
-0.146
-0.081
0.029
0.098
-0.123
-0.210
-0.167

error

0113
0.100
0.100
0.166
0.098
0.158
0.091
0.104
0.109
0.081
0.088
0.063

p-Value

0.000
0.088
0.082
0.015
0.886
0.359
0.370
0.782
0.368
0.129
0.018
0.008

Hedges's g and 95% CI

—_
—
—{
—_——
— —
=+
-
>
-1.00 -0.50 0.00 0.50 1.00
Avoidance Approach

Figure 3.

Avoidance of positive information in individuals with primary symptoms of depression

(within-subjects)
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A B
p-curve results p-curve results
g g
—— Observed p-curve —— Observed p-curve
Null of 33% power Null of 33% power
- === Null of zero effect - ~== Null of zero effect
© ©
g o S o 8%
a © 7 a © 7
5 47% 5
: o ER
Q < 1% <
2 g
.~ 2 R, Bl s s o s Ao s - RN, & e A ST
o 1% = 1%
=R o -
T T T T T T T T T T
0.01 0.02 0.03 0.04 0.05 0.01 0.02 0.03 0.04 0.05
p-value p-value
Statistical Inference Results Statistical Inference Results
1) Studies contain evidential value ¥*(38) =75.48, p = .0003 1) Studies contain evidential value ¥*(38) = 86.41, p =<.0001
(right-skewed) (right-skewed)
2) Studies lack evidential value %*(38) =37.88, p = 4748 2) Studies lack evidential value %*(38)=34.95,p=.6111
(flatter than 33% power) (flatter than 33% power)
3) Studies lack evidential value and ¥*(38) =25.14, p = 9459 3) Studies lack evidential value and ¥*(38) =23.56, p = .9679
were intensely p-hacked were intensely p-hacked
(left-skewed) (left-skewed)
The observed p-curve includes 19 significant (p <.05) p-values. The observed p-curve includes 19 significant (p <.05) p-values.
There were no non-significant results entered. There were no non-significant results entered.
Figure 4.

P-curves of p-values for findings showing avoidance of positive information in individuals
with symptoms of depression or anxiety. Within-subjects effects were given priority for
inclusion in the p-curve on the left (A), followed by between-subjects effects, followed by
correlations. For the p-curve on the right (B) between-subjects effects were given priority
for inclusion, followed by within-subjects effects, followed by correlations. Note. Blue line
represents distribution of p-values.
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p-curve results
s 4
= ——  Observed p-curve
Null of 33% power
& === Null of zero effect
g
5
S
F 3
; -
Ly 50%
=}
]
o <
o <
3
=9
<
(3
o 4
T T T T T
0.01 0.02 0.03 0.04 0.05
p-value

Statistical Inference Results

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

2 = =
3) Studies lack evidential value and X(20)=17.14, p= 6441

were intensely p-hacked
(left-skewed)

The observed p-curve includes 10 significant (p <.05) p-values.
There were no non-significant results entered.

Figure 5.

$(20) =31.05, p = 0545

¥3(20) =24.91, p = 2048

Percent of p-values

Page 68

p-curve results

100
|

—— Observed p-curve
Null of 33% power
= Null of zero effect

80
1

50%

40
|

20
I

0
|

T T T T T
0.01 0.02 0.03 0.04 0.05

p-value

Results
%3(20) = 45.46, p = .001

Statistical Inference

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

¥*(20) = 1537, p = 7549

2, = =
3) Studies lack evidential value and ¥'(20) =8.76, p = 9856

were intensely p-hacked
(left-skewed)

The observed p-curve includes 10 significant (p <.05) p-values.
There were no non-significant results entered.

P-curves of findings showing vigilance toward negative information from studies that also
showed avoidance of positive information. Within-subjects effects were given priority for
inclusion in the p-curve on the left (A), followed by between-subjects effects, followed by
correlations. For the p-curve on the right (B), between-subjects effects were given priority
for inclusion, followed by within-subjects effects, followed by correlations. Note. Blue line

represents distribution of p-values.
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Figure 6.

p-curve results
. —— Observed p-curve
Null of 33% power
= Null of zero effect
2
o=
B 2 -
:‘;‘ ©
L)
E o
g g
g F
S
&
s
T T T T T
0.01 0.02 0.03 0.04 0.05
p-value
Statistical Inference Results

1) Studies contain evidential value ~ X'(42) = 69.94, p =.0044

(right-skewed)

2) Studies lack evidential value X(42) = 56.44, p = .0675
(flatter than 33% power)

3) Studies lack evidential value and ~ x*(42) = 39.58, p = .5776
were intensely p-hacked
(lefi-skewed)

The observed p-curve includes 21 significant (p <.05) p-values.
There were no non-significant results entered.

Percent of p-values

p-curve results

100
1

—— Observed p-curve
Null of 33% power
Null of zero effect

60
1

40
1

0.01 0.02 0.03 0.04 0.05

p-value

Statistical Inference Results

1) Studies contain evidential value X'(42) = 72.64, p = .0023
(right-skewed)

2) Studies lack evidential value X'(42) = 44.96, p = 3489

(flatter than 33% power)

3) Studies lack evidential value and %(42) = 28.37, p = .9466
were intensely p-hacked
(lefi-skewed)
The observed p-curve includes 21 significant (p <.05) p-values.
There were no non-significant results entered.

Page 69

P-curves of findings showing vigilance toward negative information from studies that did
not show avoidance of positive information. Within-subjects effects were given priority for
inclusion in the p-curve on the left (A), followed by between-subjects effects, followed by

correlations. For the p-curve on the right (B), between-subjects effects were given priority
for inclusion, followed by within-subjects effects, followed by correlations. Note. Blue line

represents distribution of p-values.
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p-curve results
(=3
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—— Observed p-curve
Null of 33% power
o ~== Null of zero effect
2
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|
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9
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0.01 0.02 0.03 0.04 0.05

p-value

Results
¥3(26) = 57.72, p = .0003

Statistical Inference

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

¥2(26) =15.09, p = 9557

2 = =
3) Studies lack evidential value and 1(26)=8.19, p = 9997

were intensely p-hacked
(left-skewed)

The observed p-curve includes 13 significant (p <.05) p-values.
There were no non-significant results entered.

Figure 7.

Percent of p-values
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p-curve results
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Null of 33% power
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L4 ----- %= — — = 459~ - — = 45% - - — -
o 4
T T T T T
0.01 0.02 0.03 0.04 0.05
p-value

Results
%3(26) = 60.65, p = .0001

Statistical Inference

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

$(26) = 18.75, p = 8469

2, = =
3) Studies lack evidential value and ¥(26) = 10.86, p = 996

were intensely p-hacked
(left-skewed)

The observed p-curve includes 13 significant (p <.05) p-values.
There were no non-significant results entered.

P-curves of findings showing vigilance for negative information from studies with clinical
populations. Within-subjects effects were given priority for inclusion in the p-curve on the
left (A), followed by between-subjects effects, followed by correlations. For the p-curve on
the right (B), between-subjects effects were given priority, followed by within-subjects
effects, followed by correlations. Note. Blue line represents distribution of p-values.
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p-curve results

100
1

—— Observed p-curve
Null of 33% power
~=~ Null of zero effect

80
|

60
|

40

33%

Percent of p-values

0.01 0.02 0.03 0.04 0.05

p-value

Results
¥*(36) =43.27, p = .1888

Statistical Inference

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

3) Studies lack evidential value and
were intensely p-hacked
(left-skewed)

The observed p-curve includes 18 significant (p <.05) p-values.

There were no non-significant results entered.

x3(36) = 66.26, p = .0016

¥2(36) = 48.53, p = .0793

Figure 8.

Percent of p-values
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p-curve results

- —— Observed p-curve

Null of 33% power
o === Null of zero effect
S
3
F 1 33%

22%
S ] e 7% — - — 17%_ -~
1%

0.01 0.02 0.03 0.04 0.05

p-value

Results
¥*(36) =57.46, p=.013

Statistical Inference

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

3) Studies lack evidential value and
were intensely p-hacked
(left-skewed)

The observed p-curve includes 18 significant (p <.05) p-values.

There were no non-significant results entered.

$(36) = 41.58, p = 2406

$(36) = 26.26, p = 8831

P-curves of findings showing vigilance for negative information from studies with non-
clinical populations. Within-subjects effects were given priority for inclusion in the p-curve
on the left (A), followed by between-subjects effects, followed by correlations. For the p-
curve on the right (B), between-subjects effects were given priority, followed by within-
subjects effects, followed by correlations. Note. Blue line represents distribution of p-values.
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p-curve results
§ -
—— Observed p-curve
Null of 33% power
o —-= Null of zero effect
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T T T T I
0.01 0.02 0.03 0.04 0.05
p-value
Statistical Inference Results

1) Studies contain evidential value ¥*(20) =52.03, p =.0001
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

3) Studies lack evidential value and ~ %°(20) =9.09, p = 9818
were intensely p-hacked
(lefi-skewed)

The observed p-curve includes 10 significant (p <.05) p-values.
There were no non-significant results entered.

¥2(20) = 14.16, p = .8222

Figure 9.

Percent of p-values
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p-curve results
g
- —— Observed p-curve
Null of 33% power
- 80% === Null of zero effect
2 -
(=g
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o
I T T I T
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p-value
Statistical Inference Results

1) Studies contain evidential value %*(20) = 60.32, p = <.0001
(right-skewed)
2) Studies lack evidential value

(flatter than 33% power)

3) Studies lack evidential valueand ~ X*(20) =7.12, p=.9963
were intensely p-hacked
(left-skewed)
The observed p-curve includes 10 significant (p <.05) p-values.
There were no non-significant results entered.

$(20) = 11.07, p = 9443

P-curves of findings showing avoidance of positive information from studies with clinical
populations. Within-subjects effects were given priority for inclusion in the p-curve on the
left (A), followed by between-subjects effects, followed by correlations. For the p-curve on
the right (B), between-subjects effects were given priority for inclusion, followed by within-
subjects effects, followed by correlations. Note. Blue line represents distribution of p-values.
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p-curve results
fo’
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p-value

Results
¥¥(18) =24.02, p = .1544

Statistical Inference

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

3) Studies lack evidential value and
were intensely p-hacked
(left-skewed)

The observed p-curve includes 9 significant (p <.05) p-values.

There were no non-significant results entered.

x(18)=23.72, p = .1644

$(18) = 16.04, p = 5897

Figure 10.

Percent of p-values
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p-curve results

100
|

—— Observed p-curve
Null of 33% power
=== Null ol zero elfeet

80
1

60
I

40
|

0.01 0.02 0.03 0.04 0.05

p-value

Results
¥*(18) =26.66, p = .0856

Statistical Inference

1) Studies contain evidential value
(right-skewed)

2) Studies lack evidential value
(flatter than 33% power)

3) Studies lack evidential value and were ¥*(18)=16.43, p = .5624
intensely p-hacked
(left-skewed)

The observed p-curve includes 9 significant (p <.05) p-values.

There were no non-significant results entered.

$(18)=23.88, p = .1589

P-curves of findings showing avoidance of positive information from studies with non-
clinical populations. Within-subjects effects were given priority for inclusion in the p-curve
on the left (A), followed by between-subjects effects, followed by correlations. For the p-
curve on the right (B), between-subjects effects were given priority for inclusion, followed
by within-subjects effects, followed by correlations. Note. Blue line represents distribution

of p-values.
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