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Anteile gesicherter Schizophrenien unter Verwandten
verschiedenen Grades schizophrener Erkrankter (%)
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Genetik und 
Erkrankungsrisiko
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Genetische Risikoarchitektur der 
Schizophrenie
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S Ripke et al. Nature 000, 1-7 (2014) doi:10.1038/nature13595

Genomweit signifikante häufige mit 
Schizophrenie assoziierte Varianten
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Schizophrenie: eine Erkrankung der 
(Post-)synapsen

Owen et al. Mol Psych 2023
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post mortem-Studien

• Keine Gliose, klinisch keine klaren Zeichen für Neurodegeneration

• Reduziertes Neuropil, synaptischer Apparat

• Gestörte Zellreifung und Zellmigration

• Pathologie GABAerger Interneurone

• Differentielle Genexpression (Regulatoren der Hirnentwicklung, Myelinisierung, synaptische Plastizität, 
GABAerge und glutamaterge Neurotransmission)

• CAVE: Konfundierende pharmakogene Effekte

25.09.2023 Andreas Meyer-Lindenberg | Schizophrene Psychosen 9
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Zelluläre Pathologie
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Störungen der Konnektivität bei 
Schizophrenie

Lokalisierte Hirnveränderungen sind subtil, aber Symptomatik meist massiv ->
Störung der Interaktion von Hirnarealen
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Verminderte Konnektivität
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Network Dysfunction in Schizophrenia: Meta-analysis

Fig. 1. Meta-analysis of abnormal resting-state functional connectivity (rsFC) in schizophrenia (SCZ). The !rst 3 columns represent 
the seed regions of interest (ROI) indicated by dots with 6 mm radius and categorized by an a priori functional network. The last 2 
columns represent altered rsFC in SCZ. (A) SCZ exhibited hypo-connectivity within the default network (DN) between the DN seeds 
and the medial prefrontal cortex (MPFC) extending to the anterior cingulate cortex (ACC) and hypo-connectivity between the DN seeds 
and 2 regions within the ventral attention network (VAN), the ACC and insula; hypo-connectivity was also observed between the DN 
seeds and the dorsolateral prefrontal cortex (DLPFC), a key hub of the frontoparietal network (FN). (B) SCZ was related to hypo-
connectivity within the AN between the AN seeds and the MPFC and hyper-connectivity between the AN seeds and a region of the 
putamen extending to a region of the caudate within the VAN. (C) SCZ was associated with hypo-connectivity between the FN seeds 
and the thalamus network (TN) and extending into regions of the insula and putamen within the VAN. (D) SCZ was linked to hypo-
connectivity within the somatosensory network (SS), mainly in the language network between the SS seeds and the superior temporal 
cortex (STC). (E) SCZ exhibited hypo-connectivity between the VAN seeds and a region of the posterior parietal cortex (PPC) extending 
to the precuneus (PCS) and inferior parietal lobule (IPL) within the DN, hypo-connectivity between the VAN seeds and a region of the 
caudate within the FN, hypo-connectivity between the VAN seeds and the TN, and hypo-connectivity within the VAN between the VAN 
seeds and the regions of the putamen and ACC. (F) Individuals with schizophrenia had hypo-connectivity between the TN seeds and 
regions of the MCC extending to the superior frontal gyrus (SFG) and cerebellum within the VAN, hypo-connectivity within the TN 
between the TN seeds and thalamus, and hypo-connectivity between the TN seeds and regions of the cerebellum within the VAN. The 
results are shown with both height-based (hb) thresholding (the proportion of studies reporting an effect at that voxel exceeds chance) 
and extent-based (eb) thresholding (the proportion of studies reporting an effect at the contiguous voxels exceeds chance). All results are 
signi!cant at P < .05, corrected for family-wise error rate.
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default mode (DN, self-related thought), affective network (AN, emotion processing), ventral attention network 
(VAN, processing of salience), thalamus network (TN, gating information) and somatosensory network (SS)
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ZNF804A und Schizophrenie
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Genetische Risikoarchitektur der 
Schizophrenie
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Hochrisikovarianten: CNVs
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15q11.2 und Hirnstruktur

Grey matter, 15q11.2
duplication > controls > deletion

p<0.05, FWE corrected in mask 
(GM)

Stefansson*, Meyer-Lindenberg*, et al. Nature 2014
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Genetisches Risiko: Pleiotropie

25.09.2023

Brainstorm Consortium et al. Science 2018
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Reduktion des Hirnvolumens
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Cheon et al. Psychiat Clin Neurosci 2022

controls from 13 countries worldwide.57 They found that 18.4% of
the total association between BD and ventricular volume was
explained by a higher body mass index (BMI) in BD. Other subcorti-
cal regions, including the hippocampus, caudate and thalamus, were
robustly associated with BD even after controlling BMI, and there
was no interaction between BD and BMI in predicting subcortical
brain volumes.

Subcortical structures in major depressive disorder
Schmaal and colleagues’ 2016 meta-analysis reported the rank order
of case–control effect sizes for deep brain structure volumes compar-
ing data from the 1728 MDD patients and 7199 controls from
15 research samples worldwide.58 Individuals with MDD showed
slightly lower hippocampal volume compared to controls (Fig. 1b).
Of note, this effect was present in recurrent depressive disorder but
was not present in first onset depressive disorder. Moreover, smaller
hippocampal and amygdala volumes and larger lateral ventricle vol-
umes were observed in those with early onset age (≤21 years) but not
adult onset age (>21 years). In addition to the effects of MDD on
deep brain structures, two subsequent studies evaluated the effects of
suicidal thoughts and behaviors and childhood maltreatment on sub-
cortical volumes in MDD.

Renteria and colleagues examined the effects of suicidal ideation
or behavior in a meta-analysis of 3097 participants including 1101
individuals with MDD (451 of whom reported suicidal ideation or
behavior) and 1996 healthy controls based on 20 samples world-
wide.59 MDD patients who reported suicide plans or attempted sui-
cide had smaller intracranial volume compared to controls. No
significant differences were reported between MDD patients with and
without suicidal symptoms for any of the deep brain structural vol-
umes. However, more recently Campos and colleagues pooled subcor-
tical, cortical thickness and surface area data from 18 925 individuals,
of which 694 individuals with MDD and a history of suicide attempts,
5754 individuals with MDD without a history of suicide attempts,
and 12 377 healthy comparison subjects from 18 samples world-
wide.60 In this much larger study, they found smaller right and left
thalamus and right pallidum volumes in MDD with versus without
suicide attempts. These findings underscore the possible involvement
of the thalamus, a widely connected relay center of the brain, and the
pallidum, an area involved in reward, motivation and positive affect.

Frodl and colleagues conducted a mega-analysis investigating
the effect of childhood adversity and its interactions with MDD

diagnosis and sex on deep brain structure volumes in 958 MDD
patients and 2078 healthy controls.46 The severity of adversity in
childhood was significantly associated with smaller left and right cau-
date volumes in women but not in men. No diagnosis by childhood
adversity interaction effect was found for any of the subcortical struc-
ture volumes. Hence the study did not observe a hypothesized more
notable effect of childhood adversity on brain volume in MDD
patients compared to healthy individuals. MDD is a heterogeneous
disorder, and many efforts have been made to find subtypes that will
help predict disease progression and plan treatment. Overall, the
results suggest that smaller hippocampal volume may be due to
stress-induced mechanisms directly related to MDD, whereas
caudate nucleus volume may be related to exposure to stress during
sensitive period development common across individuals with and
without MDD.

More recently, Ho and colleagues performed a meta-analysis of
subcortical shape in the ENIGMA MDD Working Group. Their study
included 1781 individuals with MDD and 2953 healthy controls.61

Individuals with early-onset MDD (≤ 21 years) had thinner cortex
and surface area of the subiculum, cornu ammonis (CA) one of the
hippocampus and basolateral amygdala, compared to healthy controls.
Consistent with, and in addition to the volumetric findings, individ-
uals with recurrent MDD had lower hippocampal CA1 and basal
amygdala thickness and surface area compared with individuals with
first episode MDD. These findings are consistent with those reported
for total deep brain structure volumes and may provide more specific
anatomical localization of the observed effects.

In addition to suicide and childhood adversity, the ENIGMA
MDD Working Group also investigated associations between brain
structure and obesity; a physical condition that is highly prevalent in
neuropsychiatric disorder and has a significant impact on neurophysi-
ology. Opel and colleagues examined structural MRI data from 6420
participants (3519 healthy controls and 2901 MDD patients from
28 sites) along with genetic data from 3907 participants.62 This study
found that obesity, independent from MDD diagnosis, was associated
with larger amygdala, thalamus, and nucleus accumbens volumes.
However, a polygenic risk score for obesity was not found to be asso-
ciated with any of the subcortical volumes.

Subcortical structures in 22q11DS
Ching and colleagues63 reported on subcortical volumes and shape in
a sample of 533 individuals with 22q11DS and 330 matched healthy
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Fig.1 Maps of Case-control Effect Sizes by Disorder. (a) Subcortical structures, (b) Cortical Thickness, (c) Cortical Surface Area. SZ = Schizophrenia, BD = Bipolar
Disorder, MDD = Major Depressive Disorder, 22q = 22q11.2 deletion syndrome, 22qP = 22q11.2 deletion syndrome with Psychosis.
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for by either age or sex. Also, no significant pairwise cor-
relation between age and early urbanicity (r = 0.12, P > 
.2) or sex-dependent group differences in early urbanicity 
(t = 0.34, P > .7) were detected.

Regarding the pACC, which has been found to be dif-
ferentially activated under social stress depending on 
early-life urbanicity (see above), we conducted an ROI 
analysis with the rostral ACC as ROI and early-life urba-
nicity as covariate of interest, but no significant main 
effect of urban upbringing was observed (T = 2.83, P > 
.25, FWE-corrected within ROI). Similarly, no significant 
or suggestive result was detected for the hippocampus 
(T = 2.27, P > .71, FWE-corrected within ROI).

Urbanicity by Sex Interaction

Since urban upbringing might affect cortical morphology 
differentially in men and women, we tested for interaction 
effects of early-life urbanicity and sex on GM volume. We 
detected a significant interaction effect within the pACC 
(x = 2, y = 45, z = 12, T = 3.85, P = .019, FWE-corrected 
within ROI). Post hoc analyses revealed a significantly 
negative correlation between early-life urbanicity and 

pACC GM volume in males (r = −0.518, P < .001), which 
was absent in females (r = 0.198, P = .14, see figure 1D 
for details). In contrast, no significant interaction effects 
were seen in the hippocampus (T = 2.57, P = .51, FWE-
corrected within ROI).

Post hoc Power Analysis in Hippocampus

Further exploration of the observed lack of association 
of urban upbringing and hippocampus volume was con-
ducted with the software package G*Power.28 The analy-
ses suggested that based on the observed effect sizes in the 
hippocampus, a sample size of more than 1250 subjects 
for the main effect of urban upbringing and 337 subjects 
for the sex by urbanicity interaction would have been nec-
essary to obtain significant associations in the conducted 
ROI analyses . Considering that the sample sizes of the 
majority of neuroimaging studies in the field fall far below 
these numbers and because common concepts assume 
larger effect sizes of risk associations at the level of the 
brain (compared to behavior),18,34 this outcome argues for 
a true negative finding and against a lack of power of 
our hippocampus analysis. However, although the size of 

Fig. 1. Early-life urbanicity and GM volume. (A) T-map of negative correlations between GM volume and early-life urbanicity. 
Significant correlations map to the right posterior DLPFC (BA 9, t = 5.24, P = .014, FWE-corrected for the whole brain). (B) Scatterplot 
between GM volumes of the most significantly correlated voxel (x = 45, y = 11, z = 34) and early-life urbanicity scores. Results illustrate 
a linear relationship between the two variables (r = −0.48). (C) T-map of interaction effects between early-life urbanicity and sex on GM 
volume. A significant interaction effect is seen in the pACC (t = 3.85, P = .019, FWE-corrected within ROI). (D) Scatterplots of early-
life urbanicity and GM volumes in the voxel with the highest interaction effect (x = 2, y = 45, z = 12) illustrate a negative correlation in 
males and no correlation in females. Coordinates refer to the Montreal Neuroimaging Institute standard space. T-maps are displayed at 
P < .005 uncorrected for presentation purposes. The color bar represents t-values. BA, Brodmann area; DLPFC, dorsolateral prefrontal 
cortex; GM, gray matter; pACC, perigenual anterior cingulate cortex.
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sulcus (see Figure S1 and Table S5 in the data supplement). A
conjunction with the regions of transdiagnostic gray matter
loss observed by Goodkind et al. (9) shows similar cross-
modality disruptions in regions of the dorsal anterior cin-
gulate and right insula, with exact correspondence in the
dorsal anterior cingulate (Figure 2B; see also Figure S2 in the
data supplement). This suggests two distinct posterior-
medial frontal effects, one being disruption within a node
of the multiple-demand network and one in a more
anterior node shown to be especially vulnerable to gray
matter loss.

Transdiagnostic hyper- versus hypoactivation: The dis-
tinction between anterior and midcingulate effects was
further underscored when we tested separately for conver-
gent hyper- versus hypoactivation in patients. The more
anterior dorsal cingulate overlapping with regions prone to
gray matter loss showed patient hypoactivation, whereas the
anteriormidcingulate/presupplementarymotorcortexcluster
overlapping with the canonical multiple-demand network
showed patient hyperactivation (Figure 3; see also Table S6 in

the data supplement). All other regions of the cognitive
control circuit showed patient hypoactivation. Bilateral
hypoactivation of the insula, extending to the ventrolateral
prefrontal cortex,was also evident.Thesepatternspersisted
when ALE was rerun systematically excluding the experi-
ments using arterial spin labeling and single-photon emis-
sion computerized tomography (see Figure S3 and Table S7
in the data supplement), the tasks that did not cohere in a
domain (see Figure S4 and Table S8), and the experiments
with children and older adults (see Figure S5 and Table S9).

Next we examined whether factors of age, medication,
and behavioral performance might affect these patterns.
Themajority of experiments represented adulthood (N=248;
ages 18–50years), followedby childhood/adolescence (N=27;
age,18 years), and therewere few studies of older adulthood
(N=8; age .50 years). Since excluding children and older
adults had little impact onactivationpatternsbut results from
these groups contributed to convergence (see Table S10 in
the data supplement), we computed the aberrant activation
contrast stratified by age group. No clusters converged in the

FIGURE 3. Transdiagnostic Patterns of Hyper- and Hypoactivation in Patientsa
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aWithin the anterior cingulate, hypoactivation (orange) was seen in an anterior dorsal cingulate region that overlaps with a region prone to gray matter
loss in our previous work (9). An anterior midcingulate/presupplementary motor area cluster that overlaps with the multiple-demand network
showed patient hyperactivation (blue). All other regions of the cognitive control circuit showed consistent patient hypoactivation (orange).
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closely coupled with the anterior dorsal cingulate (marked
here by corresponding hypoactivation) and relates more to
motivational engagement (36). Whole brain graph theoretical
approaches have similarly revealed this distinction, leading to
speculation that the more anterior cingulate subnetwork is
more characteristic of the saliencenetwork,whereas themore
posterior cingulate subnetwork is more representative of a
cingulo-opercular task control network (38).

Differences in the extent of disruption also emerged
between psychotic and nonpsychotic disorders. Psychotic
disorders, particularly schizophrenia, showed pronounced
hypoactivation of the left lateral prefrontal cluster, particu-
larly the more posterior portion. Meta-analytic coactivation-
based parcellation of this region has suggested that while
the left prefrontal cortex is broadly recruited for adaptive
cognitive control, the predominant processes are typically
more top-down, moving anteriorly from the premotor to the
middorsolateral prefrontal cortex (39, 40). The consistent
hypoactivation across this cortical gradient, including the
more posterior portion subservingmore rudimentary processes,
may reflect the broad and more severe cross-domain dis-
ruption of neuropsychological performance in schizophrenia
relative to other disorders (4). In contrast, particularly
convergent hypoactivation across disorders emerged in the
right anterior insula/ventrolateral prefrontal cortex. This
network switchboard or hub appears especially vulnerable
to both gray matter loss and functional impairment across
psychopathology.

Concurrent disruptions in the salience andmultiple-demand
networks highlight a means by which transdiagnostic gray
matter reduction in the dorsal anterior cingulate and insula
might influence cognitive control capacity and, furthermore,
howaffective andneurocognitive deficits in psychopathology

may so often be expressed simultaneously. That is, these
highly coordinated regions are sensitive to demandson either
cognitive control or emotional processing (17).

Our findings are also consistent with the broader role of
the anterior cingulate and insular cortices as coordinating
network interactions in the service of goal-directed behavior
(41, 42). For example, recent work on causal interactions
among nodes of multiple-demand and salience networks (43,
44) suggests that the anterior insula amplifies salience de-
tection in the anterior and midcingulate cortices in a man-
ner proportional to both cognitive demand and individual
capacity. This in turn prompts activation of the fronto-
parietal subnetwork, particularly lateral prefrontal regions
and the parietal cortex. Furthermore, a coactivation-based
parcellation of the lateral prefrontal cortex across cognitive
paradigms (45) revealed two functional subregions, with the
anterior region preferentially connected to the anterior
cingulate and theposterior region to the intraparietal sulci. In
short, accumulating evidence supports strong functional
integration among the salience and multiple-demand net-
works and subnetworks during intact cognitive processing,
and the present findings suggest that their coordination is
vulnerable to disruption across disorders.

Our study has several limitations. First, the number of
included experiments varied substantially among the cog-
nitive domains, as it did among the disorders. We observed
strong evidence of a domain general cognitive control dis-
ruption in fronto-parietal-cingular-insular networks, with
limited diagnosis-specific effects. The latter may reflect
the typically less severe neuropsychological impairments of
disorders other than schizophrenia (4), or simply a lack of
power due to the limited corpus of published papers for some
disorders, or the fact that ALE probes spatial convergence
without accounting for individual effect sizes. Additionally,
polythetic diagnostic schemes, comorbidity, and the inherent
difficulty of establishing consensus on principal disorder
could hamper detection of cognitive control impairment
profiles of putatively “pure” disorder manifestations and
instead contribute to common patterns. Likely influential
factors, such as medication types, illness duration, and
comorbidity, could not be comprehensively assessed because
of incomplete reporting across studies. Furthermore, given
the paucity of published study sets in children and older
adults, our findings are most applicable to (younger) adults.
Lastly, while this is themost comprehensivemeta-analysis of
functional neuroimaging of cognitive processing in axis I
disorders, the included studies do not represent the whole of
the extant literature, including the vast number of studies
focused on specific regions of interest.

CONCLUSIONS

Neuropsychological performance, gray matter volume, and
now functional brain activation evidence converge to
implicate transdiagnostic disruptions in the neurocircuits
underlying general cognitive control capacity. Functional

FIGURE 5. Probability of Hypoactivation of the Left Prefrontal
Cortex, by Disorder Classa
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a In a voxelwise analysis, patients with psychotic disorders showed a
prominent hypoactivation in the left prefrontal cortex (inset). The
extracted per-voxel probability of control . patient activation in this
region of interest revealed that schizophrenia was more likely to show
hypoactivation than each of the nonpsychotic disorders (except sub-
stance use disorders), which in turn did not differ from each other.
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changes of the mean value on the five-point Likert scale, controlled
for age and gender of the respondents, and gender of the vignette
(see the Supplementary Table S2 for the model fit statistics of
each item). Social distance toward someone with schizophrenia
increased in all situations by 0.33 to 0.50 points, except for “mar-
riage into ones family,” where it did not change. Social distance
toward someone with depression, in turn, improved in two of seven
situations, marrying into one’s family (!0.45), and letting a room
(!0.14), and increased in one instance, taking care of a child (0.11),
whereas it did not change significantly in the other four situations.
Sensitivity analyses (excluding the 18.6% of respondents in 2020
who answered the questionnaire in writing) yielded similar results,
with a numerically slightly stronger desire for social distance in
2020 (Supplementary Table S3).

Figure 2 shows how emotional reactions have changed in 2020
compared to 1990. Supplementary Table S4 lists the model fit
statistics for each emotional reaction. Regarding schizophrenia,
both fear and feeling uneasy increased significantly by 0.20 points,
whereas the desire to help decreased by!0.20 points. The increase
in insecurity (b = 0.11; 95% CI 0.01–0.22) was below significance
(p = 0.063) after Benjamini–Hochberg correction for false discov-
ery rates. Regarding depression, feeling uneasy (!0.29) and irrita-
tion (!0.13) decreased, whereas the desire to help and feeling
sympathy increased by 0.11 and 0.18 points, respectively. Compas-
sion increased in both disorders, amusement, and lack of
understanding decreased significantly in depression, but since sur-
vey*vignette interactions were insignificant (see Supplementary
Table S4), this could also be parallel developments for both disorders
being only more pronounced in depression. Sensitivity analyses
excluding respondents who chose to answer the questionnaire in
writing in 2020 yielded generally similar results, with some minor
changes in effect sizes and significance (e.g., the increase in insecurity
regarding schizophrenia being now significant, whereas the decrease
in irritation regarding depression being no longer significant; Sup-
plementary Table S5).

Overall, we thus observed worsening attitudes toward a person
with schizophrenia, and some improvement of attitudes toward a
person with depression. Only compassion increased significantly
for both disorders.

2. Have attitudes developed differently for either depression or
schizophrenia?

Table 1 shows the results of the regression analyses focusing on the
difference in the desire for social distance between both disorders,
and whether this difference increased over time. It confirms that
with all items, the difference in social distance between both
vignettes has increased since 1990. For example, the initial differ-
ence in willingness to introduce the person to a friend was 0.13 in
1990. This difference further increased by 0.43 from 1990 to 2020.
Rejecting someone as a neighbor differed by 0.16 points between
both disorders in 1990, a difference further increasing by 0.47 in
2020. Sensitivity analyses excluding self-administered interviews in
2020 yielded similar results (Supplementary Table S6).

Table 2 shows the results of the regression analyses focusing on
the differences in emotional reactions between both disorders.
Feelings of fear, uneasiness, or irritation were all bigger for schizo-
phrenia compared to depression in 1990, and this gapwidened until
2020. For example, schizophrenia evoked 0.25 points more fear
than depression in 1990, and this difference increased further by
0.27 points until 2020. Anger and lack of understanding were also
greater for schizophrenia in 1990, but this difference did not
increase further.

Pro-social reactions like sympathy were generally lower for
schizophrenia than for depression. Feelings of sympathy, for
example, were lower for schizophrenia in 1990 by !0.11 points, a
difference that further increased until 2020 by !0.26 points. The
desire to help, starting from a difference of 0.11 points in favor of
schizophrenia, declined in schizophrenia significantly by !0.31
points in 2020, thus turning in favor of depression. Only

Figure 1. Changes in the desire for social distance from someone with schizophrenia
or depression 1990–2020. Selected contrasts of multiple regression analyses with
items of the Social Distance Scale as criterion and period, vignette, interaction of
period*vignette, age, and gender of vignette or respondents as predictors. The
contrast estimates describe the change from 1990 to 2020 per vignette, bars indicate
95% confidence intervals. Higher values indicate an increasing desire for social
distance.

Figure 2. Changes in emotional reactions toward with schizophrenia or depression
1990–2020. Selected contrasts of multiple regression analyses with items of the
Emotional Reaction toward Mental Illness Scale as criteria and period, vignette,
interaction of period*vignette, age, and gender of vignette or respondents as predict-
ors. The contrast estimates describe the change from 1990 to 2020 per vignette, bars
indicate 95% confidence intervals. Higher values indicate an increase in emotional
reactions.
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The impressive advances of neuroscience over the past two
decades have fuelled hope that disseminating knowledge of the
biological and genetic basis of mental illness will ultimately
improve public attitudes towards people with mental illness and
reduce stigma. Many anti-stigma initiatives, such as that launched
by the US National Alliance for Mental Illness, portray mental
disorders explicitly as medical diseases, for example major
depression as ‘a biological, medical illness’,1 or schizophrenia as
an illness ‘like many other medical illnesses such as cancer or
diabetes’.2 The expectation that biological or genetic (hereinafter
referred to as ‘biogenetic’) causal models of mental illness have
destigmatising consequences rests on two assumptions: first, that
attributing the cause of a mental disorder to biogenetic factors will
reduce ascriptions of responsibility and guilt to the affected
person, since such causes are beyond the person’s control; and
second, that if people are held less responsible for their condition,
they will experience less rejection by their social environment.
This argument reflects attribution theory, which predicts that a
stigmatised condition such as mental illness evokes more anger
and rejection if it is perceived as controllable (and not controlling
it is thus the fault of the ill person), whereas an uncontrollable
condition may evoke more positive responses such as pity and
help.3,4 Time trend analyses in Australia, the USA and Germany
following up public attitudes towards mental illness and mentally
ill people have demonstrated an overall rise in biological causal
attributions over the past two decades: increasingly, mental
disorders such as depression or schizophrenia are attributed to
brain disease, chemical imbalances in the brain or genetic
causes.5–8 However, at the same time attitudes towards people
with mental illness have not become more tolerant,5,7,8 a finding
questioning the destigmatising potential of biogenetic explanations
of mental illness. In this review we examine the argument that
biogenetic causal attributions decrease notions of guilt and
responsibility and subsequently increase tolerance towards people

with mental illness. In a systematic review of representative
population studies of attitudes towards mentally ill people and
beliefs about mental illness, we addressed the following questions:
is attributing mental illness to biogenetic causes associated with
greater acceptance of those with mental disorder? Is attributing
mental illness to biogenetic causes associated with lower
perceptions of guilt and responsibility? How strongly is the
attribution of responsibility associated with rejection of people
with mental illness? To enable conclusions to be drawn concerning
the relative importance of notions of responsibility, we compared
its influence on rejection with the influence of the second
prominent set of stereotypes related to mental disorder, the
belief that people with mental illness are dangerous and
unpredictable.9,10 How prevalent is the stereotype of self-
responsibility in mental illness among the general population,
again compared with the stereotypes of dangerousness and
unpredictability? By answering these questions we aimed to find
out whether biogenetic causal explanations of mental illness are
an appropriate means of attempting to reduce the rejection of
people with these disorders.

Method

We systematically reviewed all representative population-based
studies of public beliefs about mental disorders and attitudes
towards people with mental illness published before 30 June
2010. Besides reports published in scientific journals or books,
we included also documents published online and ‘grey’ literature
(reports not published in commercially available books or
journals). To detect all relevant studies, we took a stepwise
approach according to the systematic literature review guidelines
of the Centre for Reviews and Dissemination and the Cochrane
Collaboration.11,12 As a starting point we conducted a literature
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Background
Biological or genetic models of mental illness are commonly
expected to increase tolerance towards people with mental
illness, by reducing notions of responsibility and blame.

Aims
To investigate whether biogenetic causal attributions of
mental illness among the general public are associated with
more tolerant attitudes, whether such attributions are related
to lower perceptions of guilt and responsibility, to what
extent notions of responsibility are associated with rejection
of people who are mentally ill, and how prevalent notions of
responsibility are among the general public with regard to
different mental disorders.

Method
A systematic review was conducted of representative
population studies examining attitudes towards people with
mental illness and beliefs about such disorders.

Results
We identified 33 studies relevant to this review. Generally,
biogenetic causal attributions were not associated with more
tolerant attitudes; they were related to stronger rejection in
most studies examining schizophrenia. No published study
reported on associations of biogenetic causal attributions and
perceived responsibility. The stereotype of self-responsibility
was unrelated to rejection in most studies. Public images of
mental disorder are generally dominated by the stereotypes
of unpredictability and dangerousness, whereas responsibility
is less relevant.

Conclusions
Biogenetic causal models are an inappropriate means of
reducing rejection of people with mental illness.

Declaration of interest
None.

The British Journal of Psychiatry (2011)
199, 367–372. doi: 10.1192/bjp.bp.110.085563

Review article

2��9��  /83�8:1 ������� .�9�.9������
��	��� .53�20/�8�53�0�."�
�6.:3/10���3!0:�3�"��:0��



im Menü über: 
Start > Absatz > Listenebene 

Kontinuum-Ansätze vermindern Stigma

09.02.26 35Peter et al Psychol Med 2021

Table 2. Meta-analysis and forest plot of the association of continuum beliefs and social distance (single study effect sizes and combined effect-size)

Study Disorder r L CI U CI Weight (%)

1 Angermeyer et al. (2015)1 Depr. −0.18 −0.25 −0.11 5.31

2 Angermeyer et al. (2015)1 Schiz. −0.23 −0.29 −0.16 5.31

3 Makowski et al. (2016a)1 Depr. −0.13 −0.18 −0.07 5.53

4 Makowski et al. (2016a)1 Schiz. −0.09 −0.14 −0.04 5.54

5 Schlier et al. (2016)1 Schiz. −0.25 −0.34 −0.14 4.67

6 Schomerus et al. (2013)1 Alc. −0.21 −0.26 −0.15 5.48

7 Schomerus et al. (2013)1 Depr. −0.16 −0.22 −0.10 5.49

8 Schomerus et al. (2013)1 Schiz. −0.31 −0.36 −0.26 5.49

9 Schomerus et al. (2016)1 Depr., Schiz. −0.25 −0.29 −0.20 5.61

10 Speerforck et al. (2019)1 ADHD −0.18 −0.26 −0.09 5.00

11 Subramaniam et al. (2017)1 Alc. −0.20 −0.28 −0.12 5.15

12 Subramaniam et al. (2017)1 Dement. 0.07 −0.01 0.15 5.14

13 Subramaniam et al. (2017)1 Depr. 0.09 0.01 0.17 5.15

14 Subramaniam et al. (2017)1 OCD −0.14 −0.22 −0.06 5.15

15 Subramaniam et al. (2017)1 Schiz. −0.14 −0.22 −0.06 5.14

16 Thibodeau and Peterson (2018)2 Schiz. −0.22 −0.38 −0.05 3.54

17 Thibodeau et al. (2018)2 Schiz. 0.06 −0.38 0.48 1.10

18 Thibodeau (2017)1 Schiz. −0.22 −0.40 −0.03 3.14

19 Thibodeau (2019)1 Depr. −0.17 −0.30 −0.04 4.20

20 Wiesjahn et al. (2014)1 Schiz. −0.15 −0.32 0.04 3.37

21 Wiesjahn et al. (2016)1 Schiz. −0.35 −0.40 −0.30 5.49

−0.17 −0.22 −0.12

Notes: Population: 1 = general population, 2 = undergraduates; Disorder: Depr., depression; Schiz., schizophrenia; Alc., alcoholism; ADHD, attention deficit/hyperactivity disorder; Dement., dementia; OCD, obsessive-compulsive disorder; r, correlation
coefficient; L CI/U CI, lower and upper limit of confidence interval. Weight, study weight. Forest plot: single study effect-sizes and combined effect-size with CI. Size of point reflects study weight.
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