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H I G H L I G H T S

• Emotion regulation (ER) is markedly impaired in patients with psychotic disorders.

• Maladaptive ER is more frequently and adaptive ER less frequently used.

• Maladaptive but not adaptive ER strategies are associated with severity of positive symptoms.

• No differences are evident in experimental studies, in which patients were instructed to use ER strategies.
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A B S T R A C T

Numerous studies emphasise the pivotal role of negative affect in the formation and maintenance of positive
symptoms, which moves emotion regulation (ER) as a contributing factor into focus. We systematically reviewed
and meta-analysed case-control studies reporting cross-sectional, correlative and experimental data of ER stra-
tegies in patients with psychotic disorders. In total, 42 studies were eligible, providing data for 2498 subjects and
3381 healthy controls. Questionnaire-based cross-sectional data (k=39) indicated strongest effects for rumi-
nation (g=-0,67 [-0,85 to -0,48]), self-blaming (g=-0,56; [-0,76 to -0,37]) and distraction (g=0,55 [0,11 to
0,98]). Suppression was more frequently (g=-0,36 [-0,56 to -0,16]) and cognitive reappraisal less frequently
used (g=0,41 [0,28 to 0,55]), but heterogeneity was high. Correlative data (k=6) supported the assumption of
an association between maladaptive strategies and positive symptoms (r=0,34 [0,22 to 0,44]). Less evidence of
group differences was found in the experimental studies (k=3). The findings support the notion that ER is
markedly impaired in patients with psychotic disorders. However, future research will need to further clarify the
extent to which difficulties continue to exist after controlling for context and emotion intensity. The large effects
for rumination and self-blaming point to promising treatment targets but also raise questions concerning the
specifity of findings.

1. Introduction

Current psychological conceptualisations of psychosis emphasise
the relevance of negative affect, an umbrella term used for affective
states and discrete emotions such as fear, shame, guilt and anger, to
delusion formation and maintenance (Garety, Kuipers, Fowler,
Freeman, & Bebbington, 2001; Kuipers et al., 2006; Preti & Cella,
2010). For example, within the cognitive model of positive symptoms,
Garety et al. (2001) assume negative affect along with cognitive biases
to contribute to a delusional interpretation of anomalous or ambiguous
experiences. Similarly, in Preti and Cella’s heuristical approach,

negative affect is ascribed a key role in emphasising the threatening
value of neutral stimuli and thus increasing the likelihood of paranoid
interpretations (Preti & Cella, 2010).

Numerous studies using a variety of research designs corroborate
the relevance of negative affect in the formation, maintenance and
exacerbation of delusions: Epidemiological studies point to high co-
morbidity rates with affective and anxiety disorders (50% for anxiety
and 38% for depression) (Braga, Reynolds, & Siris, 2013; Buckley,
Miller, Lehrer, & Castle, 2009). Longitudinal studies confirm negative
affect, and particularly anxiety (Garety et al., 2005), to be a predecessor
of subsequent delusions (Fowler et al., 2012; Freeman et al., 2012;
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Kramer et al., 2014; Lincoln, Marin, & Jaya, 2017). Experimental stu-
dies find anxiety to mediate the impact of stress on paranoia (Lincoln,
Peter, Schäfer, & Moritz, 2009). Finally, the suggested prediction of
psychotic symptoms through negative affect is also confirmed by stu-
dies applying the experience sampling method (ESM) (Ben-Zeev,
Ellington, Swendsen, & Granholm, 2011; Delespaul, deVries, & van Os,
2002; Hartley, Haddock, Sa, Emsley, & Barrowclough, 2014; Thewissen
et al., 2011).

Given the crucial role of negative affect for symptom formation, it is
intuitive to presume that patients with psychosis show particular dif-
ficulties in regulating negative affect. Emotion regulation (ER) is de-
fined as “extrinsic and intrinsic processes responsible for monitoring, eval-
uating, and modifying emotional reactions, especially their intensive and
temporal features, to accomplish one’s goals” (Thompson, 1994). Gross
and Thompson’s (2007) process model constitutes one of the most
widely used frameworks, in which the various strategies are allocated in
terms of their primary impact on the emotion-generative process
(Gross, 1998; Gross & Thompson, 2007). Together with other frame-
works (e.g. Koole, 2009), this model has guided the research in the field
that has focused on investigating the distinct strategies proposed by
Gross, including reappraisal, suppression and distraction (Bloch,
Moran, & Kring, 2010; Webb, Miles, & Sheeran, 2012). Over time, re-
searchers have postulated additional strategies. For example, Berking’s
model of adaptive ER, which describes ER as the interplay of nine
different skills, includes the ability to accept one’s emotions (Berking &
Whitley, 2014), whereas other researchers have proposed a more fine-
grained range of cognitive strategies, including those frequently found
in clinical disorders, such as rumination and self-blaming (Garnefski,
Kraaij, & Spinhoven, 2001). Thus, investigating ER involves taking into
account the wide range of different strategies assumed to be relevant.

Cross-sectional research of ER strategies based on self-report data in
patients with psychosis was aggregated by O’Driscoll, Laing, and Mason
(2014). Their comprehensive meta-analysis covered the research con-
ducted by May 2014 and included case-control studies, focusing on ER
strategies as well as on broad constructs of emotional processes, such as
alexithymia and dissociation. In line with the expectation that psychosis
is associated with problems in ER, they found that less adaptive stra-
tegies, such as suppression, distraction and rumination are more fre-
quently employed by patients with psychosis than by healthy controls,
whereas the more adaptive strategy cognitive reappraisal is less fre-
quently used. However, a basic literature research of the relevant
search terms reveals an exponential growth, with a major increase of
publications particularly in the last three years (e.g. more studies have
been published in this realm between 2014 and 2017 than in all years
before). Also, despite the thorough approach taken in this previous
meta-analysis, several questions remain unanswered. For one, not all
the relevant strategies included in recent conceptualisations of ER were
covered. For example, the analysis did not include studies investigating
acceptance and self-blaming, although these have been studied in
psychosis in several recent studies (Lincoln, Hartmann, Köther, &
Moritz, 2015a; Rowland et al., 2013a; Rowland et al., 2013). Further-
more, the available literature at that point was not sufficient to analyse
the association between positive symptoms and the deployment of ER
strategies. Additionally, the focus on self-report questionnaires is in-
evitably restricted to the analysis of how frequently people think they
use certain ER strategies or as how effective they perceive the strategies
to be, whereas in experimental designs participants are typically asked
to either down- or up-regulate induced negative emotions, which pro-
vides insight into the actual success of using certain strategies. An up-
dated review and meta-analysis of the constantly growing body of re-
search in this field that also addresses these remaining research
questions is likely to advance our understanding of which aspects of ER
are associated with psychosis.

Whilst setting the rationale of this review, we were cognisant of the
substantive definitional ambiguity of ER which is also reflected by the
variety of measures employed (Bloch et al., 2010). The lacking

consensus primarily concerns the distinction of emotion regulation and
coping. The considerable overlap between these constructs becomes
apparent by comparing the definition of ER by Thompson (1994, pp.
27-28)“… processes responsible for monitoring, evaluating, and modifying
emotional reactions… to accomplish one’s goals” (Thompson, 1994) to a
prototypical definition of coping by Lazarus and Folkman (1984, p.
141) that defines coping as the “…constantly changing cognitive and be-
havioural efforts to manage specific external and/or internal demands that
are appraised as taxing.“ (Lazarus & Folkman, 1984). Moreover, Folkman
et al. (1986, p. 993) describe ”two widely recognized major functions [of
coping]: regulating stressful emotions… and altering the troubled person-
environment relation causing the distress” (Folkman et al., 1986). Gross’
attempts to solve this definitional problem by confining coping to ne-
gative emotions and longer periods (e.g. bereavement) (Gross &
Thompson, 2007). Another possible solution is to distinguish between
regulating the emotion itself (ER) versus regulating the underlying
features, such as the situation which triggered the emotion (coping)
(Thompson & Calkins, 1996). Garnefski et al. (2001, p. 1313) narrow
the concept down even further by focusing on the cognitive component
of ER and defining cognitive ER as “the cognitive way of managing the
intake of emotionally arousing information” rather than the emotion-eli-
citing situation (Garnefski et al., 2001). We used this conceptualisation
as a framework of our meta-analysis as it is (1) viable and broad enough
to provide a representative overview of the existing literature within
the field of psychosis research but (2) narrow enough to allow for a
substantive interpretation of the data.

This review aims to meta-analyse and evaluate the existing litera-
ture in regard to (1) cross-sectional differences between patients with
psychosis and healthy controls in the habitual deployment of cognitive
ER strategies, expanding the existing meta-analysis by further strate-
gies, such as acceptance, (2) the association between the extent of po-
sitive symptoms and the frequency of the various ER strategies, and (3)
the differences in the success of various ER strategies after affect in-
duction within experimental designs in patients with psychosis versus
healthy controls.

2. Method

2.1. Search method for inclusion of studies

The analysis was conducted in line with the PRISMA guidelines
(Moher et al., 2009). Relevant studies were identified by searching the
databases PubMed, PsycINFO and MEDLINE, covering the time period
until January 2018. Search terms were selected as in O’Driscoll et al.,
2014 by compiling keywords into 1) psychosis related terms (psychosis
[Title] OR delusion[Title] OR schizophrenia[Title]), 2) ER and related
terms and 3) ER and coping scales (see supplementary data). Reference
lists from related meta-analyses and primary studies were reviewed to
complete the literature research. We did not seek unpublished data.

2.2. Selection of studies

Articles were considered relevant if they were (1) published in
English and described (2) cross-sectional, correlational or experimental
data of (3) ER strategies in (4) patients diagnosed with schizophrenia
spectrum disorders compared to (5) healthy controls (studies that used
pre-existing normative data as a control group were excluded) and (6)
provided sufficient data for calculating effect sizes. Data from experi-
mental research designs was included in the analyses if the study a)
involved a controlled comparison of strategy versus non-strategy use in
response to the induction of negative affect through emotion eliciting
stimuli, and b) had included a self-report measure of negative affect
following these manipulations. Thus, studies investigating only the
neural (e.g. event-related potentials) or behavioural correlates (e.g. eye-
movement) of ER were not included. Studies were reviewed for elig-
ibility by the first author and checked by a second rater. In case of
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multiple publications from the same study, we selected the one with the
fullest description given. If different aspects and analyses based on the
same data set were presented, we treated these as coming from one
primary study. Any questions and discrepancies among the raters con-
cerning the eligibility of a study were resolved in consensus between
the first and the third author. A flow diagram of the systematic review
outlining frequencies of reasons for exclusion can be found in the
Appendix (A).

2.3. Quality appraisal

Methodological quality was assessed using an adaptation of the
Newcastle-Ottawa Quality Assessment Scale for case-control studies
(Wells et al., 2011) (supplementary data). Data was extracted and
evaluated for quality independently by two raters.

2.4. Assessment of risk of bias

We assessed low, high or unclear risk of bias regarding selection
bias, confounders and measurement bias following the classification
scheme used by O’Driscoll et al. (2014), which is based on the Cochrane
Collaboration’s tool for assessing risk of bias (Higgins et al., 2011)
(supplementary data). Two raters coded the risk of bias independently
and any disagreements were resolved by another author. Funnel plots
were produced and checked for asymmetry.

2.5. Analysis of questionnaire-based data

Self-reported questionnaire-based data from relevant subscales on
ER was extracted and compiled into the following ER strategies: cog-
nitive reappraisal, acceptance, awareness, managing emotions, suppression,
rumination, distraction and self-blaming.Table 1 provides a description of
the inventories considered and indicates the specific subscale used.
Group contrasts were presented throughout in the primary studies.
Means and standard deviations were extracted to calculate standardised
mean differences (SMD; Hedges’ g). As an approximate guide we in-
terpreted effect sizes as small (0,2), moderate (0,5) and large (0,8)
(Cohen, 1992). We used a random-effect model since studies differ in
various ways (e.g. patient population) and we did not assume them to
share a common effect size. We estimated the between-study variance
with DerSimonian-Laird (DL) method and reported a 95% confidence
interval to address the uncertainty in the estimate. Additionally, we
calculated the I2 statistic to estimate the percentage of observed var-
iation in effect size due to variation in true effects and interpreted the I2

statistic in terms of low (25%), moderate (50%) and high (75%) in-
consistency (Higgins, Thompson, Deeks, & Altman, 2003). In order to
combine correlational data between ER strategies and positive symp-
toms, we used the Fisher’s Z-transformation and then back transformed
the Fisher’s Z coefficients to raw correlation coefficients (Borenstein,
Hedges, Higgins, & Rothstein, 2009). Because the low number of pri-
mary studies for this question prevented the effect integration for the
individual strategies, we compiled the strategies into adaptive and
maladaptive strategies following a commonly used distinction made on
the basis of their associated immediate behavioural, affective and
cognitive effects (for an overview see Aldao & Nolen-Hoeksema, 2012).
To avoid violation of the assumption of independence in those cases, in
which multiple effect sizes from one study were available for the
adaptive or maladaptive category (e.g. a study reporting on rumination
as well as suppression, which were both classified as maladaptive
strategies), we formed the composite effect size by averaging the de-
pendent effect sizes.

2.6. Analysis of data extracted from experimental study designs

For each study providing self-report data from experimental studies,
we described the design and the ER strategies with which participants

were asked to down-regulate these emotions. Where available we also
described the neurophysiological indicators (e.g. EEG, fMRT) of ER
(Appendix B). In line with the primary studies, we operationalised
success of ER as a reduction of self-reported negative affect after the use
of an instructed strategy compared to the control condition. We com-
puted the difference in standardised mean change for pretest-posttest
control group designs (Morris, 2008). Mean change scores were calcu-
lated for each group by dividing the difference in self-reported negative
affect between the control (viewing) and experimental condition by the
standard deviation of the control condition. We then calculated the
difference in mean change between patient and healthy control groups.
This type of effect size for experimental data indicates how much larger
(or smaller) the reduction of negative affect in the patient group was
when compared to the healthy control group. In keeping with the
procedure chosen for self-report data, we integrated effect sizes in cases
where more than one study reported on the same instructed ER strategy
applied to the same valence of emotion-eliciting stimuli.

Statistical analyses were carried out in R (Version 3.4.3) using the
meta-analysis package metafor (Version 2.0-0).

3. Results

In total, 42 studies (of which 22 were not included in the meta-
analysis by O’Driscoll et al., 2014) fulfilled the inclusion criteria, pro-
viding data for 2498 subjects (mean age 39,40; range 20-62 years) and
3381 healthy controls (mean age 40,34; range 22-63 years). Thirty-nine
studies investigated habitual ER, using a range of different self-report
questionnaires in a cross-sectional design. Eight of those studies pro-
vided additional correlative data on the association between the extent
of positive symptoms and the frequency of ER strategies in the patient
sample. In the remaining three studies, experimental paradigms were
used. Among those, two studies additionally used standardised self-re-
port questionnaires investigating habitual ER. Individual study char-
acteristics are listed in the main table (Appendix B).

3.1. Quality and risk of bias

The quality of the studies ranged from 4-10 on the adapted
Newcastle-Ottawa Quality Assessment Scale (with possible maximum
score of 10) (supplementary data). The median score was 8 (IQR 7-9).
As can be seen in Fig. 1, the criteria receiving the lowest ratings were
the matching of subjects and controls as well as the definition of con-
trols. Assessment of risk of bias indicated low levels of potential bias
overall (Fig. 1). Individual quality and risk of bias scores are listed in
the study characteristics (Appendix B). We visually inspected funnel
plots. Overall, publication bias was not evident (supplementary data).

3.2. Measuring instruments

Table 1 depicts the measures and the subscales considered for the
effect integration and their associated psychometric properties, as well
as a description of the construct assessed by the respective measure. The
Emotion Regulation Questionnaire (ERQ (Gross & John, 2003)), a
measure of reappraisal and suppression, and the Mayer-Salovey-Caruso
Emotion Intelligence Test (MSCEIT (Mayer, Salovey, & Caruso, 2002)),
a measure of Emotional Intelligence, were the most frequently used
inventories (Table 1). Although emotional intelligence is a different
construct, we included studies using the MSCEIT, because it is found to
be closely related to ER and leading researchers in the field thus ad-
vocate an integration of both constructs (Peña-Sarrionandia,
Mikolajczak, & Gross, 2015). Only the subscale managing emotions from
the MSCEIT was considered for the effect integration. It constitutes one
of four components of emotional processing and is measured on the
basis of vignettes describing various situations with possible ways of
dealing with the depicted emotions.
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3.3. Questionnaire-based cross-sectional data

The 39 studies reporting on habitual ER provided data for six
common ER strategies which were reported on in at least two different
primary studies (suppression, rumination, self-blaming, distraction,
cognitive reappraisal and acceptance), and for managing emotions as
measured by the MSCEIT. The mean effect sizes for the comparison
between patients with psychosis and healthy controls were significant
for all but one strategy (acceptance).

3.3.1. Suppression
The mean effect size for suppression was small to moderate with g

= -0,36 (95% CI; -0,56 to -0,16, k=16), indicating that patients with
psychosis report to habitually use suppression to a larger extent than
healthy controls (Fig. 2). There was high heterogeneity (I2 = 72,25%).

3.3.2. Rumination
The mean effect size for rumination was moderate to large with g =

-0,67 (95% CI; -0,85 to -0,48, k = 6), indicating that patients with
psychosis habitually used rumination to a larger extent than healthy
controls (Fig. 2).

3.3.3. Self-blaming
The mean effect size for self-blaming was moderate with g = -0,56

(95% CI; -0,76 to -0,37, k = 4), indicating that patients with psychosis
habitually used self-blaming to a larger extent than healthy controls
(Fig. 2).

3.3.4. Distraction
The mean effect size for distraction was moderate with g = 0,55 (95%

CI; 0,11 to 0,98, k = 2), indicating that patients with psychosis habitually
used distraction to a lesser extent than healthy controls (Fig. 3).

3.3.5. Cognitive reappraisal
The mean effect size for cognitive reappraisal was small to moderate

with g = 0,41 (95% CI; 0,28 to 0,55, k = 22), indicating that parti-
cipants with psychosis habitually used cognitive reappraisal to a lesser
extent than healthy controls (Fig. 3). There was moderate to high het-
erogeneity (I2 = 58,74%).

3.3.6. Acceptance
The mean effect size for acceptance was non-significant with g =

0,30 (95% CI; -0,54 to 1,14, k = 3) (Fig. 3). There was high hetero-
geneity (I2 = 91,48%), with inconsistent directions of the effect sizes in
the original studies in this subgroup analysis.

3.3.7. Managing emotions
The mean effect size for managing emotions was large with g =

0,93 (95% CI; 0,75 to 1,11, k = 12), indicating that participants with
psychosis described more difficulties in managing emotions than
healthy controls (Fig. 3). There was moderate heterogeneity (I2 =
56,32%).

3.4. Questionnaire-based correlational data

Six studies reported on the association between the extent of posi-
tive symptoms and the frequency of adaptive ER strategies (including
cognitive reappraisal, acceptance and awareness) within the psychosis
samples. Overall, these yielded a non-significant mean effect size of r =
-0,16 (95% CI; -0,37 to 0,06, k = 6) (Fig. 4). There was moderate to
high heterogeneity (I2 = 62,98%). Whilst the majority of studies pro-
vided data on positive symptoms in general, Grezellschak, Jansen, and
Westermann (2016) reported on the association with paranoia as one
specific positive symptom (Grezellschak et al., 2016). Removal of this
study resulted in a smaller, and also non-significant effect of r = - 0,11

Fig. 1. Quality appraisal by modified Newcastle-Ottawa Quality Assessment Scale and Risk of bias based on Cochrane Collaboration’s tool for assessing risk of bias,
author’s rating of each quality item across all included studies.
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(95% CI; -0,33 to 0,13, k=5), with similar heterogeneity (I2 =
60,47%). Six studies reported on the association between positive
symptoms and the frequency of maladaptive ER strategies (including

self-blaming, suppression, rumination and maladaptive coping) (Fig. 4).
These yielded a significant mean effect of small to moderate size, with r
= 0,34 (95% CI; 0,22 to 0,44), indicating a positive association of

Fig. 2. Forest plots for analyses of habitual use of emotion regulation strategies. (A) Forest plot for comparison of suppression between patients with psychosis and
healthy controls. (B) Forest plot for comparison of rumination between patients with psychosis and healthy controls. (C) Forest plot for comparison of self-blaming
between patients with psychosis and healthy controls.
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maladaptive ER and positive symptoms. Again, the removal of
Grezellschak et al. (2016) resulted in a smaller effect of r = 0,30 (95%
CI; 0,17 to 0,42, k=5).

3.5. Experimental self-report data

Two studies used an experimental 2 (group) x 3 (condition)
(Grezellschak, Lincoln, & Westermann, 2015; Perry, Henry, Nangle, &
Grisham, 2012), and one study used a 3 x 3 (Van der Meer et al., 2014)
within-participant paradigm in which participants with psychosis
versus healthy controls were instructed to deploy certain ER strategies
versus to deploy no strategy (control condition) after the induction of
negative affect (Grezellschak et al., 2015; Perry et al., 2012; Van der
Meer et al., 2014) (Fig. 4). To induce negative affect these studies either
used pictures from the International Affective Pictures System (IAPS)
(Grezellschak et al., 2015; Van der Meer et al., 2014) or film clips (Perry
et al., 2012). For cognitive reappraisal (k = 3) (Grezellschak et al.,
2015; Perry et al., 2012; Van der Meer et al., 2014), the effect size of the
difference in standardised mean change was significant with g = 0,23
(95% CI; 0,01 to 0,45; p = 0,04), in favour of a larger reduction of self-
reported negative affect in controls than in patients with psychosis
(Fig. 4). However, the confidence intervals of the three original studies
contained zero throughout. For suppression (k = 2) (Perry et al., 2012;
Van der Meer et al., 2014) the effect size of the difference in standar-
dised mean change was non-significant with g = 0,11 (95% CI; -0,26 to
0,48) (Fig. 4). There was moderate heterogeneity (I2 = 50,31%).

4. Discussion

The analysis of the questionnaire-based data shows that patients with
psychosis differ in the way they report to habitually regulate and manage
emotions. The most prominent differences were found for rumination, self-
blaming and distraction, but patients with psychosis also reported to make
less use of cognitive reappraisal and more use of suppression. No differ-
ences were evident in the use of acceptance. However, distraction,

acceptance and self-blaming were only investigated in a small number of
studies, warranting a more cautious interpretation. The correlations found
between self-reported maladaptive ER and psychotic symptoms largely
supported the results obtained in the group-comparisons.

The results on the habitual use of ER strategies thus corroborate our
expectations and substantiate the findings reported by O’Driscoll et al.
(2014). Several effect sizes were in the moderate to large range, com-
parable to effects found for other treatment targets, such as the
jumping-to-conclusions bias (g = -0,53) (Dudley, Taylor, Wickham, &
Hutton, 2016), indicating that ER may also be a promising target of
psychological interventions. Indeed, the importance of addressing ER
strategies within cognitive behaviour therapy (CBT) for patients with
psychosis, for example by promoting the use of reappraisal, acceptance
and mindfulness techniques, has already been stressed by several re-
searchers (Khoury & Lecomte, 2012). In line with this, mindfulness- and
acceptance-based interventions have been adapted for psychosis. These
approaches attempt to equip patients with means to ease distress by
responding to inner-experiences (e.g. emotions) in a non-judgemental
and accepting way (Chadwick, 2014; Hayes, Strosahl, & Wilson, 1999;
O’Donoghue, Morris, Oliver, & Johns, 2018; Wright et al., 2014). The
adaptations of mindfulness-based interventions to psychosis involve an
explicit normalising approach to positive symptoms. For example,
hallucinations are given no superior attention than other sensations
(Chadwick, 2014). In symptom specific approaches of acceptance and
commitment therapy, the primary aim is to support the patient in dis-
engaging attention from distressing aspects of hallucinations and in
accepting the existence of symptoms whilst pursuing committed value-
guided action (Thomas, Morris, Shawyer, & Farhall, 2013). The emer-
ging evidence from controlled clinical trials of such approaches is en-
couraging with meta-analyses demonstrating significant small to mod-
erate effects on overall psychotic symptoms (Cramer, Lauche, Haller,
Langhorst, & Dobos, 2016; Louise, Fitzpatrick, Strauss, Rossell, &
Thomas, 2018), a moderate treatment effect on depressive symptoms
(Louise et al., 2018), as well as on reduced hospitalisation rates (Cramer
et al., 2016). In support of the notion that these interventions focus on

Fig. 2. (continued)
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ER, a recent controlled clinical study also pointed to beneficial effects of
acceptance and commitment therapy in ER skills (Spidel, Lecomte,
Kealy, & Daigneault, 2018). Several further studies also found that af-
fect-focused interventions (e.g. brief CBT targeting worry, virtual rea-
lity CBT involving exposure therapy, and an intervention aiming at
emotional processing and meta-cognitive awareness) successfully re-
duce negative affect and that these reductions seemed to translate into
reductions of delusions (Opoka, Ludwig, & Lincoln, 2018). To sum up,
these promising results from clinical studies underline that interven-
tions promoting ER skills and those aiming at reducing negative affect
show favourable effects in terms of reductions in negative affect as well

as positive symptoms and also show that ER skills can be enhanced
through training. Above that, the discussion of some aspects of our
findings might help to continue tailoring ER trainings better to the
specific needs of patients with psychosis.

As a transdiagnostic factor, ER is associated with and contributes to
various psychopathologies, and has been most prominently researched
in the context of depression (Aldao, Nolen-Hoeksema, & Schweizer,
2010). Understanding whether there is a specific pattern of ER unique
to delusion formation or whether difficulties are more transdiagnostic
in nature, is important in order to know whether we should develop
specifically tailored therapy for delusions or can encourage the use of

Fig. 3. Forest plots for analyses of habitual use of emotion regulation strategies. (A) Forest plot for comparison of distraction between patients with psychosis and
healthy controls. (B) Forest plot for comparison of cognitive reappraisal between patients with psychosis and healthy controls. (C) Forest plot for comparison of
acceptance between patients with psychosis and healthy controls. (D) Forest plot for comparison of managing emotions between patients with psychosis and healthy
controls.
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non-disorder-specific interventions. However, only a minority of studies
included in this meta-analysis explored the specifity of findings. As can
be seen in Appendix B these reported heterogeneous results when
comparing psychosis with depression or bipolar disorder, with some
indicating no differences (acceptance and awareness (Lincoln,
Hartmann, Köther, & Moritz, 2015b); reappraisal (Livingstone, Harper,
& Gillanders, 2009; Tabak et al., 2015)) and others finding indication of
specificity (more suppression in patients with depression (Ille, Schöny,
Kapfhammer, & Schienle, 2010); more reappraisal in patients with
depression (Ponizovsky, 2013), more self-blaming in patients with bi-
polar disorder (Rowland, Hamilton, Vella, et al., 2013)). Given the high
comorbidity rates of depression in psychotic disorders (Buckley et al.,
2009), the strong effects we found for rumination and self-blaming are
non-surprising. Clinically, it may be most promising to focus on these

strategies specifically, given that depressive thought processes can be
key in the formation of psychotic experiences (Freeman & Garety,
2014). In line with this notion, interventions targeting perseverative
thinking styles resulted in reductions of paranoia (Foster, Startup, Potts,
& Freeman, 2010; Freeman et al., 2015). However, future research
would benefit from further multi-sample approaches, in the hope at
arriving at a clearer pattern of findings on the question of specificity.

Another question that our results raise relates to the findings from
the three experimental studies, in which patients were required to de-
ploy an instructed ER strategy after the induction of negative affect. In
contrast to the questionnaire-based studies, the analysis of the experi-
mental data did not point to unequivocal differences between patients
and controls. The effect for suppression was non-significant and al-
though the effect size for cognitive reappraisal was significant (p =

Fig. 3. (continued)
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0.04), all confidence intervals of the original studies contained zero.
Thus, patients with psychosis do not seem to differ much from healthy
controls in the effectiveness of their use of strategies once they have
been instructed to employ them. Interestingly, indication of a dis-
crepancy between self-reported use of cognitive reappraisal in ques-
tionnaires and self-reported success of its use in the lab was also found
in a recent systematic review of numerous studies across various dis-
orders (Zilverstand, Parvaz, & Goldstein, 2017), indicating that this
“discrepancy” seems to be robust and not specific to psychosis. One
possible explanation is the artificial laboratory setting: While a parti-
cipant may be able to apply a strategy when confronted with IAPS
pictures, the actual success of this strategy employed in everyday life,
where emotions are elicited through personally relevant stimuli might
require a more proficient usage of skills. Moreover, it may be easier
applying a strategy following an instruction than generating it from
one’s own account as is necessary in every-day life settings. Further-
more, the experimental manipulation of ER strategies remains artificial
as it creates two distinct conditions of either applying a certain strategy
or not (McRae, 2013). The possibility that one instructed strategy

facilitates the use of another in the sense of a natural continuous var-
iation and interaction of ER, remains unexplored. Another problem is
social desirability, as the typical design of these experiments is trans-
parent and might lead participants to rate their negative affect in favour
of a reduction after the deployment of the instructed strategy. This
interpretation is corroborated by the interesting finding from an ex-
perimental study by Strauss et al., 2013, who reported no differences
between self-reported negative affect ratings in both patients with
psychosis and healthy controls, but nevertheless found differences in
the late positive potential, which was interpreted as an indicator of
(abnormal) ER. Similarly, the review on experimental studies of cog-
nitive reappraisal mentioned above found a reduced activation in the
ventrolateral prefrontal cortex as well as in the dorsolateral prefrontal
cortex despite the absence of differences in self-reported success of
strategy use (Zilverstand et al., 2017). Thus, it appears important to
continue to apply multi-method approaches in accordance with the
various facets of emotional responses (Joormann & Stanton, 2016).

The question of causality in the relationship between ER and psy-
chotic symptoms also requires further consideration. In order to assume

Fig. 4. (A) Forest plots for correlative data of the relationship between (mal)adaptive strategies and positive symptoms in patients with psychosis. (B) Forest plots for
experimental data of cognitive reappraisal and suppression in patients with psychosis compared to healthy controls.
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causality, the putative causal mechanism (ER) should not only be as-
sociated with the outcome variable (psychotic symptoms), as shown in
our data, but it should also be tested whether ER precedes psychotic
symptoms and whether change in ER leads to change in psychotic
symptoms (see Schwartz & Susser, 2006). As the questionnaire-based
studies generally did not control for baseline negative affect, which
tends to be high in patients with psychosis (Braga et al., 2013; Buckley
et al., 2009), we cannot exclude the possibility that the self-reported
difficulties in ER are – at least in part – a consequence rather than a
cause of the higher levels of negative affect. Thus, cleverly designed
experience sampling and experimental studies are required to tease out
the temporal order and causal relation of strategy use and symptoms.
First attempts in this direction have recently been made, with one study
finding that from a range of ER strategies used in daily life suppression
significantly predicted subsequent paranoia (Nittel et al., 2018). An-
other study found that, compared to healthy controls, patients with
psychosis deployed a comparable or even higher number of ER strate-
gies, but did so less effectively (Visser, Esfahlani, Sayama, & Strauss,
2018).

If a causal role of ER strategies can be further established for psy-
chosis, the question arises by which mechanisms these difficulties lead
to psychotic symptoms. One assumption is that the failure to employ
adaptive ER strategies increases or even amplifies the affective stress
response, resulting in increasingly unbearable negative affect which
increases the likelihood of beliefs that are congruent with the emotion
(e.g. threat beliefs in the presence of extreme anxiety (Freeman, Garety,
& Kuipers, 2001)). Another is that the use of maladaptive strategies
triggers symptoms, for example the use of suppression could result in
misinterpreting own affective states which eventually increase the

likelihood of a paranoid interpretation.
This also promotes the discussion of how known indicators of vul-

nerability (e.g. neurocognitive or biological vulnerability) or genetic
and social risk factors are linked to impaired ER. For example, executive
functions, which are known to be impaired in people with psychosis
(Orellana & Slachevsky, 2013), may be associated with the difficulty to
deploy certain strategies, such as cognitive reappraisal (McRae, Jacobs,
Ray, John, & Gross, 2012). Also, heart rate variability, which is an in-
dicator of physical adaptability of the organism and is reduced in
people with psychosis (Clamor, Lincoln, Thayer, & Koenig, 2016), has
also been found to be linked to impaired ER in this group (Clamor et al.,
2015). Furthermore, early adverse experiences tend to be associated
with impaired ER skills (Laloyaux, Dessart, Van der Linden, Lemaire, &
Larøi, 2016) and a recent study in a large community sample found ER
to mediate the link between childhood trauma and psychotic experi-
ences (Lincoln et al., 2017). Here too, however, questions related to the
specificity need to be addressed.

Several limitations warrant discussion. One is that the quality of
studies varied considerably, with matching of controls as a main
weakness. Also, it became apparent that some strategies were measured
through a myriad of inventories, leading to a potential variance in the
construct being assessed. Despite efforts to precisely formulate our in-
clusion criteria in a first step and then transparently describe the defi-
nitions used in the questionnaires included, a potential confounding
due to this variance cannot be ruled out. Moreover, some of our re-
search questions were based on a small number of primary studies.
Thus, and in line with Aldao et al., 2010, we caution that these results
can only be regarded as an approximation. In order to synthesise cor-
relative data, we grouped strategies into the categories of maladaptive

Fig. 4. (continued)
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and adaptive strategies. This comes with the tradeoff of reduced pre-
cision in terms of which specific strategies are linked to specific
symptoms. Furthermore, despite the common agreement on what
constitutes a more or less adaptive strategy (see reviews in Gross, 1998;
Nolen-Hoeksema & Watkins, 2011), whether a strategy is adaptive or
maladaptive also depends on the context and the goal (Aldao & Nolen-
Hoeksema, 2012) and these aspects were not controlled for or assessed
in the questionnaire-based studies.

To sum up, our meta-analysis further substantiates the assumption
that difficulties in ER are closely linked to psychotic symptoms, em-
phasising the potential relevance of ER as a treatment target. However,
more studies using multi-method approaches and including different
clinical control groups are needed to gain a more complete under-
standing of the distinct difficulties in this group of patients and the
interplay of negative affect, ER strategies and subsequent positive
symptoms. Advancing our understanding of underlying mechanisms
and risk factors as well as identifying those strategies which are im-
portant to target in treatment will be a necessary and promising en-
deavour of future research.
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Appendix A. Flow chart

Records a!er duplicates removed
(n = 1215)

Full-text ar"cles excluded (n = 130)
- No data of interest reported (n = 87) 
- No primary data (n = 7)
- No relevant subscale reported (n= 9)
- No schizophrenia sample (n = 4) 
- No control group (n = 16) 
- Not available in English (n = 7)

Records excluded (n = 1043) 

Addi"onal records iden"fied 
through other sources

(n = 16)

Records iden"fied through 
database searching

(n = 1488)

Records screened
(n = 1215)

Full-text ar"cles assessed for eligibility 
(n = 172)

Studies included in meta-analysis
(n= 42)
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Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.cpr.2019.101746.
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