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Background: Religious delusions are a common symptom in patients experiencing psychosis, with varying prev-
alence rates of religious delusions across cultures and societies. To enhance our knowledge of this distinct psy-
chotic feature, we investigated the mutually-adjusted association of genetic and environmental factors with
occurrence of religious delusions.
Methods:We studied 262 adult German patientswith schizophrenia or schizoaffective disorder. Associationwith
lifetime occurrence of religious delusions was tested by multiple logistic regression for the following putative
ttingen.de (H. Anderson-Schmidt).

cy, Göttingen, 37075, Germany.
7, Germany.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.schres.2018.12.025&domain=pdf
https://doi.org/10.1016/j.schres.2018.12.025
heike.anderson-schmidt@med.uni-goettingen.de
https://doi.org/10.1016/j.schres.2018.12.025
http://www.sciencedirect.com/science/journal/09209964
www.elsevier.com/locate/schres


256 H. Anderson-Schmidt et al. / Schizophrenia Research 210 (2019) 255–261
predictors: self-reported degree of religious activity, DSM-IV diagnosis, sex, age, education level, marital status,
presence of acute delusion at the time of interview and an individual polygenic schizophrenia-risk score (SZ-
PRS, available in 239 subjects).
Results:Of the 262 patients, 101 (39%) had experienced religious delusions. The risk of experiencing religious de-
lusions was significantly increased in patients with strong religious activity compared to patients without reli-
gious affiliation (OR = 3.6, p = 0.010). Low or moderate religious activity had no significant effect. The same
analysis including the SZ-PRS confirmed the effect of high religious activity on occurrence of religious delusions
(OR = 4.1, p = 0.008). Additionally, the risk of experiencing religious delusions increased with higher SZ-PRS
(OR 1.4, p = 0.020, using pT = 0.05 for SZ-PRS calculation). None of the other variables were significantly asso-
ciated with lifetime occurrence of religious delusions.
Conclusions:Our results suggest that strong religious activity and high SZ-PRS are independent risk factors for the
occurrence of religious delusions in schizophrenia and schizoaffective disorder.

© 2018 Published by Elsevier B.V.
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1. Introduction

Religious delusions are a common symptom in patients with schizo-
phrenia. They may be harder to treat than other delusions as they are
generally held with more conviction (Appelbaum et al., 1999), thus
being of high clinical relevance. Religious delusions occupy a special po-
sition as even though their contentmay overlapwith other forms of de-
lusions, such as grandiose delusions or delusions of guilt, they have an
individual identity and are non-specific to a particular type of psychosis.

Religious delusions occur in between one-fifth and two-thirds of pa-
tients with delusions (Iyassu et al., 2014). The question arises as towhat
factors contribute to this substantial range in reported prevalence.
While intercultural differences may give a partial explanation, it
seems likely that individual sociodemographic variables, especially the
extent of personal religiosity, as well as genetic factors may also play a
role. It is therefore important to examine these factors further to better
understand the phenomenon of religious delusions.

1.1. Influence of society

The observed prevalence of religious delusions in psychotic disor-
ders differs across countries and cultures, and fluctuates over time
(Atallah et al., 2001; Cannon and Kramer, 2012; Siddle et al., 2002a;
Stompe et al., 1999). This is likely considerably due to changes in socie-
tal and cultural definitions of religiosity and consequently, religious de-
lusions. In general, a delusion is defined as “a false belief based on
incorrect inference about external reality that is firmly held despite
what almost everyone else believes and despite what constitutes incon-
trovertible and obvious proof or evidence to the contrary. The belief is
not ordinarily accepted by other members of the person's culture or
subculture …” (DSM-5 glossary American Psychiatric Association,
2013, p. 819). Especially the latter, i.e. idiosyncrasy, is vital for
distinguishing delusions with religious content from ‘normal’ religious
faith (WHO, 1993). Based on this definition, one may expect religious
delusions to be less common in very religious countries, as extreme re-
ligious beliefs may not be judged as delusions by society (Iyassu et al.,
2014). However, in societies where religion plays an important role in
everyday life, people with psychiatric disorders tend to show religious
delusions more often than in non-religious societies (Siddle et al.,
2002a). For example, prevalence rates of 63% of religious delusions in
schizophrenia have been reported from Lithuania, (Rudaleviĉiene
et al., 2008), compared to 24% in England (Siddle et al., 2002a), 21% in
Germany/Austria (Tateyama et al., 1993), 17% in Turkey (Gecici et al.,
2010), 13% in Taiwan (Huang et al., 2011), and 7% in Japan (Tateyama
et al., 1993). According to polls from the time these studies were con-
ducted (Eurobarometer poll, 2010), about 84% of Lithuanian, 41/51%
of German/Austrian (ISSP, 1998) and 13% of Japanese citizens held
some religious beliefs. These varying occurrence rates in different coun-
tries are not solely dependent on the importance of religion in that par-
ticular society but also on culture-specific themes of different religions
that support certain mindsets associated with psychiatric pathology.
For example, delusions of guilt in a religious context aremuchmore fre-
quent in Christian cultures compared to Judaism and Islam (Gearing
et al., 2011).

1.2. Influence of individual religiosity

Not only cultural influences but also the association between per-
sonal religiosity and psychopathology of religious content in psychotic
disorders remainsunclear. On the onehand, strong individual religiosity
may have negative effects. Inmoderately religious societies, schizophre-
nia patients with religious delusions were found to be more religious
before illness onset than patients without these (Siddle et al., 2002b).
Stronger religious activity of psychotic patients was also associated
with higher symptom severity (Getz et al., 2001). Individualswho inter-
pret symptoms like acoustic hallucinations in a religious context will
probably seek medical help at a later point in time than non-religious
ones (Moss et al., 2006; Siddle et al., 2002a) and may comply less with
their medication (Kelly et al., 1987). On the other hand, a study from
Lithuania (Rudaleviĉiene et al., 2008), a very religious society, found
no association of individual religiositywith religious delusions, whereas
sociodemographic factors such as higher education and being divorced
were relevant. Furthermore, religious beliefs can help people affected
by severe psychiatric illness like schizophrenia to cope better with
their disorder and even improve prognoses (Flics and Herron, 1991;
Tepper et al., 2001). Strong religiosity can also prevent suicide attempts
and reduce the risk of substance abuse (Huguelet et al., 2007, 2009),
most likely because these are often forbidden or considered sins in var-
ious religions.

1.3. Influence of genetics

It is yet unknown which genes are involved in the development of
religiosity and if the same genes are implicated in the occurrence of re-
ligious delusions. About 40% of the variability in a person's religiosity
appear to be heritable (Koenig et al., 2005; Vance et al., 2010). The vesic-
ularmonoamine transporter 2 (VMAT2) genemay be involved (Hamer,
2004). Results from a twin study by Hvidtjørn et al. (2013) indicate that
social forms of religiosity, for instance church attendance,weremore in-
fluenced by environmental factors whereas personal forms such as be-
liefs or prayer were more influenced by genetics. Religiosity associates
with certain characteristics like concerns for community integration
and existential certainty, suggesting that common heritable influences
underlying such sentiments overlap with heritable influences under-
pinning religiosity (Lewis and Bates, 2013).

Genes that increase the risk for schizophrenia (Schizophrenia
Working Group of the Psychiatric Genomics Consortium, 2014) can be
expected to influence the risk of experiencing delusions or other core
symptoms of schizophrenia. Recently, an association between polygenic
schizophrenia-risk scores (SZ-PRS) and the occurrence of psychotic



Fig. 1. Content of religious delusions Percentage of patients displaying subcategories of
religious delusions according to the ten main themes of Christian religious delusions
identified by Mundhenk (1999). Six categories were observed: n = 4 “God delusions”
(delusions of being God), n = 10 “Jesus delusions” (being Jesus, the Messiah), n = 39
grandiose delusions in the sense of being ‘chosen’, n = 3 delusions of guilt or being
damned, n = 14 delusions of possession, n = 9 spontaneous associations (of religious
symbols/meanings in things). Four categories were not observed: “Holy Spirit
delusions”, apocalyptic delusions, erotic religious delusions, delusions of resurrection. 22
patients did not fit these categories or had unspecified content.
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features has been demonstrated in schizophrenia and bipolar disorder
(Bipolar disorder and Schizophrenia working group of the Psychiatric
Genomics Consortium, 2018). Labbe et al. (2012) found different loci
on chromosomes 9q and 2q to be associated with certain subgroups of
delusions including such of religious content in schizophrenia.

To better understand the role of environmental and genetic factors
underlying the occurrence of religious delusions, this study investigated
the association of lifetime religious delusions with the self-reported de-
gree of religious activity and individual polygenic schizophrenia-risk in
a sample of German patients with schizophrenia or schizoaffective dis-
order. This investigation did not focus on genetic variants that specifi-
cally contribute to particular forms or contents of religious delusions.

2. Methods

2.1. Participants

290 adult in- and outpatients aged between 18 and 80 years with a
lifetime diagnosis of paranoid schizophrenia or schizoaffective disorder
were recruited across South, West and Northern Germany for the
KFO241/PsyCourse cohort (Budde et al., 2018). Psychiatric diagnoses
were established with a modified version of the Structured Clinical In-
terview for DSM-IV-TR Axis I Disorders (American Psychiatric Associa-
tion, 2000; SCID-I, First et al., 2002), incorporating a review of
previous medical records. The study protocol was approved by the
local ethics committees and is in accordance with the 1964 Declaration
of Helsinki. Informed written consent was obtained prior to study par-
ticipation from all participants.

2.2. Materials

Patients' sociodemographic and clinical information were assessed
using a comprehensive inventory for phenotype characterization. The
manual contains a modified version of the SCID-I interview, including
lifetime ratings of psychotic symptoms and lifetime occurrence of reli-
gious delusions, the Positive and Negative Syndrome Scale (PANSS,
Kay et al., 1989) and a self-report questionnaire on religious activity
(see supplement). Based on the answers of this questionnaire, patients
were grouped into five categories: 1 = no religious affiliation, 2 = reli-
gious affiliation, not religiously active, 3 = religious affiliation, some-
what active, 4 = religious affiliation, moderately active, 5 = religious
affiliation, very active. In patients with religious delusions, we classified
the content of the delusions according to a scheme by Mundhenk
(1999), a German hospital pastor working at a psychiatric clinic, who
tried to categorize patients' religious delusions from a theological back-
ground. He identified 10 main themes of Christian religious delusions:
1) “God delusions” (delusions of being God), 2) “Jesus delusions”
(being Jesus, the Messiah), 3) “Holy Spirit delusions”, 4) delusions of
possession, 5) apocalyptic delusions, 6) grandiose delusions in the
sense of being ‘chosen’, 7) delusions of guilt or being damned, 8) erotic
religious delusions, 9) delusions of resurrection, 10) spontaneous asso-
ciations (of religious symbols/meanings in things).

We calculated SZ-PRS with PLINK1.9 (https://www.cog-genomics.
org/plink2, Purcell et al., 2007), incorporating imputed quality-
controlled genome-wide patient genotypes (Illumina Infinium
PsychArray). Imputation was performed with SHAPEIT/IMPUTE2
(Howie et al., 2009; Delaneau et al., 2013) with the 1000 Genomes Pro-
ject phase3 integrated variant set as reference panel. Independent sum-
mary statistics of the large case-control genome-wide association study
in schizophrenia (PGC study, Schizophrenia Working Group of the
Psychiatric Genomics Consortium, 2014) were used to ascertain risk
variants, their p-values, and associated odds ratios. For variants contrib-
uting to the SZ-PRS (PGC study p-values≤pT), the imputed dosage of the
risk allele carried by an individual from this studywasmultiplied by the
log (Odds Ratio) of that variant estimated in the PGC study. The
resulting values were summed up, yielding SZ-PRS that rank individual
polygenic schizophrenia risk robustly for a wide range of variant-
inclusion thresholds pT (Dudbridge, 2013, see Supplementary
Figure for details). Using a linkage-disequilibrium-pruned variant set
shared with the PGC study, SZ-PRS were determined for n = 239
study patients, who clustered to 1000 Genomes Project European refer-
ence populations (EIGENSOFT principal component analysis, Price et al.,
2006).

2.3. Statistical analyses

Out of 290 subjects, twenty-eight were excluded from analysis due
to missing or unspecified sociodemographic variables (n = 14) or hav-
ing a religious affiliation other than Christian (Islam: n = 9, other: n =
5). For the remaining 262 patients, association with lifetime occurrence
of religious delusions as binary outcomewas tested using a multiple lo-
gistic regression, considering as putative predictors the self-reported
degree of religious activity, DSM-IV diagnosis, sex, age, education
level, marital status, presence of acute delusion at the time of interview
(PANSS- item P1 rated with a score of 2 or above), and the SZ-PRS (n=
239; exclusions: n= 11 not genotyped, n= 2 non-Caucasian European
ancestry, n = 10 failed genotyping quality control). Conversely, we
testedwhich of these variables associatedwith the self-reported degree
of religious activity (ordinal outcome, tested bymultiple ordinal logistic
regression under the proportional odds assumption). Furthermore, uni-
variate association tests between occurrence of religious delusions and
all variables were performed using unpaired t-tests (age) or Fisher's
exact test.

3. Results

Of the 262 patients (217 Christians, 45 without religious affiliation),
101 (39%) had experienced some kind of religious delusion(s) in their
lives (see Fig. 1).

https://www.cog-genomics.org/plink2
https://www.cog-genomics.org/plink2


Table 1
Occurrence of religious delusions.

Religious delusions Covariate-adjusted association testa

No
(n = 161)

Yes
(n = 101)

Religious activity n (%) n (%) OR p-value

No religious affiliation 33 (20%) 12 (12%) Reference group
Religious affiliation, not active 33 (20%) 16 (16%) 1.2 0.675
Religious affiliation, somewhat active 51 (32%) 35 (35%) 1.7 0.182
Religious affiliation, moderately active 28 (17%) 19 (19%) 1.9 0.172
Religious affiliation, very active 16 (10%) 19 (19%) 3.6 0.010

Religious delusions Univariate association testb

No
(n = 161)

Yes
(n = 101)

Other sample characteristics n (%) n (%) p-value

Diagnosis 1.000
Schizophrenia (DSM 295.30) 132 (82%) 83 (82%)
Schizoaffective disorder (DSM 295.70) 29 (18%) 18 (18%)

Sex 0.898
Male 96 (60%) 59 (58%)
Female 65 (40%) 42 (42%)

Age (mean ± SD, in years) 41 ± 13 40 ± 11 0.397
School education 0.101

No degree 4 (2%) 3 (3%)
Basic degree 48 (30%) 19 (19%)
Extended degree 45 (28%) 41 (41%)
most advanced degree/A-levels 64 (40%) 38 (38%)

Marital status
Single 106 (66%) 70 (69%) 0.768
Married 27 (17%) 17 (17%)
Divorced 28 (17%) 14 (14%)

Acute delusions at time of interviewc 1.000
Yes 91 (57%) 58 (57%)
No 69 (43%) 43 (43%)

a Lifetime occurrence of religious delusions contingent on the degree of religious activity (logistic regression, adjusted for the covariates diagnosis, sex, age, school education, marital
status, and presence of acute delusions at time of interview). Odds ratios (OR) denote the risk of occurrence of religious delusion in subjects with various degrees of religious activity in
relation to subjects with no religious affiliation.

b Fishers exact test (count data) or unpaired t-test (age).
c Missing values: 1 (acute delusion at time of interview).

Fig. 2. Occurrence of religious delusions in schizophrenia and schizoaffective disorder is
associated with strong religious activity Displayed are observed percentages of lifetime
occurrence of religious delusion in subjects without religious affiliation (white bar)
compared to religious subjects (grey bars; covariate-adjusted association p = 0.010, see
the upper part of Table 1).
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89 patients thereofwere Christian and 12 had no religious affiliation.
According to Mundhenk's scheme, four patients were convinced to be
God, another ten to be Jesus or the Messiah. Fourteen subjects thought
they were possessed by the devil or some evil demon. Thirty-nine pa-
tients had experienced grandiose delusions of being ‘chosen’ by God
or a higher power. Three patients thought they would be punished by
God for their sins or be damned. Nine patients reported spontaneous re-
ligious associations. The content of religious delusions of the other
twenty-two patients did not fit the categorization criteria byMundhenk
or had not been specified. No individual showed delusions of different
subcategories at the same time. The full range of religious activity
fromnone to very activewas observed for Christian patients. Very active
religious subjects had a 3.6 times higher risk of experiencing religious
delusions compared to subjects without any religious affiliation (p =
0.010, covariate-adjusted logistic regression),while lowormoderate re-
ligious activity had no significant influence (see upper part of Table 1
and Fig. 2).

Including SCZ-PRS in themodel reduced the sample size to 239 sub-
jects with available genetic data and Caucasian European ancestry.
When adding adjustment for SZ-PRS, the association of high religious
activity with occurrence of religious delusions remained (odds ratio
[OR]=4.1, p=0.008, usingpT=0.05 for SZ-PRS calculation). Likewise,
the risk of experiencing religious delusions was also higher with in-
creasing SZ-PRS (OR = 1.4, p = 0.020 [pT = 0.05]) for an increase of
the SZ-PRS by one sample standard deviation (see Fig. 3).

The association was robust with respect to the pT-value used for SZ-
PRS calculation (Supplementary Figure panels A and C, pT ≥ 0.02). The
risk estimate of high religious activity was quite unaffected regarding
SZ-PRS adjustment (Supplementary Figure panel B, dashed versus
solid horizontal line). No other covariates were significantly associated
with a lifetime occurrence of religious delusions, neitherwhenmutually
adjusted for in the logistic regression model nor in univariate tests (see
Table 1). Conversely, the self-reported degree of religious activity was



Fig. 3. Occurrence of religious delusions is associated with genetic predisposition for
schizophrenia SZ-PRS were higher in patients who had experienced religious delusions
(grey boxplot) compared to patients without religious delusions (white boxplot;
significant covariate-adjusted group difference p = 0.020). SZ-PRS cumulated variants
with substantial independent evidence for schizophrenia risk (variant-inclusion
threshold pT = 0.05, n = 239 subjects with SZ-PRS).
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higher in subjects who had experienced religious delusions (p= 0.006)
compared to those without religious delusions and tended to be higher
in women than men (p = 0.073, covariate-adjusted ordinal logistic re-
gression). The other covariates were non-significant. Among the sub-
group of patients with a lifetime occurrence of religious delusions, the
acutely delusional patients (at the time of interview) did not score sig-
nificantly higher on the self-rating scale of religious activity compared
to the not acutely delusional ones (p ≥ 0.254 for ordinal regression
and logistic regression).

4. Discussion

Our data suggest that high personal religious activity and a high SZ-
PRS are largely independent risk factors for the occurrence of religious
delusions in patients with schizophrenia and schizoaffective disorder
as the risk estimate for religious activity was quite unaffected regarding
adjustment for SZ-PRS in our patient sample. High religious activity in-
creased the likelihood of religious delusions occurring in our sample,
consistent with some previous work (Getz et al., 2001; Peters et al.,
1999). However, as prospective assessment of premorbid religiosity is
not feasible, it remains unclear if high premorbid religiosity increases
the probability of developing religious delusions after illness onset or
if patients who experience religious delusions during illness episodes
tend to devote themselvesmore to religion than they did before that ex-
perience (Koenig, 2007). Some studies have demonstrated that people
with schizophrenia are in general more religious than healthy controls
(Mohr et al., 2012). Nonetheless, while a positive attitude towards reli-
gion (Rosmarin et al., 2013) and moderate religious activity may aid to
better cope with the disorder (Flics and Herron, 1991; Huguelet et al.,
2007), very strong activity, particularly negative involvement, e.g. reli-
gious fanatism, could even be dangerous for some individuals. This
may especially be the case for patients with a high genetic burden of
schizophrenia-associated loci. Despite one not being directly linked
with the other, the possibility remains that the expression of certain
genes or transcript isoforms may get altered by environmental factors
via epigenetic mechanisms.

The question ariseswhy a higher SZ-PRS scorewas particularly asso-
ciated with religious delusions. SZ-PRS derives its precision from the
world-wide largest case-control study to date (Schizophrenia Working
Group of the Psychiatric Genomics Consortium, 2014). It is unlikely
that variants within the SZ-PRS or the score itself are specific for this
particular type of delusion. Nonetheless, the occurrence of religious de-
lusions may be an indicator of increased disorder severity.
Schizophrenia patients with religious delusions have been shown to
be more severely ill, i.e. have higher symptom scores, lower levels of
functioning and higher doses of medication compared to patients with
other types of delusions (Siddle et al., 2002a). Previously, researchers
have mainly attributed this phenomenon to poorer treatment compli-
ance due to patients' religious convictions. However, an additional bio-
logical component may exist. Assuming that religious delusions are a
correlate of symptom severity, these may be more likely to occur in pa-
tients with a higher polygenic burden for the disorder, as higher PRS are
expected to be associated with higher illness severity. Supporting this
hypothesis, recent studies in first-episode psychosis patients showed
that higher SZ-PRS predicted less improvement with antipsychotic
drug treatment (Zhang et al., 2018). Other researchers found higher
SZ-PRS to be significantly correlated with baseline (pre-treatment)
symptoms, lower clinical global assessment of functioning (GAF),
higher depressive symptoms and higher scores on a derived excitement
factor of the PANSS (Santoro et al., 2018). Thus, we believe that the ob-
served association between PRS and religious delusions in our study is
indirect in nature andmay be caused by a shared associationwith disor-
der severity.

4.1. Clinical implications

The results of this study have several important clinical implications.
As a high level of personal religiositywas associatedwith a higher risk of
religious delusions, this leaves clinicians with the dilemma of how to
deal with strong religious activity in people with a known psychiatric
disorder. Furthermore, drawing the line between ‘normal’ strong religi-
osity, ‘hyperreligiosity’, a symptom of psychopathology itself, and reli-
gious delusions may not always be a clear-cut decision. Rather, it
appears that these concepts may represent different points on a spec-
trum of religiosity (Pechey and Halligan, 2011). Hyperreligiosity is not
unique to psychiatric disorders but can also occur in neurological disor-
ders, such as temporal lobe epilepsy or frontotemporal dementia. Func-
tional imaging studies have shown that while there is some overlap in
the brain regions involved in normal religious activity (Azari et al.,
2001; Beauregard and Paquette, 2006), symptomatic hyperreligiosity
(Bouman, 2011) and religious delusions (Puri et al., 2001), the activa-
tion patterns appear more widespread in normal religiosity.

As functional imaging techniques do not provide diagnostic cer-
tainty, distinguishing between different ‘normal’ and ‘abnormal’ forms
of religiosity in psychiatric disorders remains the subjective decision
of the treating clinician. To identify pathological forms of religiosity, it
is crucial to investigate whether additional cognitive or behavioral ab-
normalities are present and if there was a shift in religious attitudes
without external influences. Furthermore, sudden spontaneous reli-
gious conversionmay serve as a potential warning sign for the develop-
ment of ‘pathological religiousness'.

In people who have already experienced psychotic symptoms, even
‘normal’ strong religious activity could act as a potentially dangerous
trigger for developing religious delusions. This raises the question as
to what recommendations regarding religious activities should be pro-
vided for these patients. Further research is needed to delve into these
complex issues.

On the other hand, religiosity could also contribute to clinical ther-
apy. In some trials, Christian or Muslim cognitive behavioral therapy
(CBT) yielded better results than conventional CBT therapy for strongly
religious patients (Weber and Pargament, 2014). Unfortunately, psychi-
atrists are more often atheists than other physicians (Neeleman and
Persaud, 1995) and sometimes overtaxed when it comes to patients'
spiritual questions. What complicates things further is that many spiri-
tual teachers or leaders of religious communities are very skeptical
about modern psychiatry. Although some attempts have already been
made to establish collaborations between professional spiritual coaches
and psychiatrists, prejudices from both sides can make it difficult to
build a sustainable relationship between religious and psychiatric
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mental health workers. However, to optimize the situation for reli-
giously active psychiatric patients, strong collective efforts from both
sides should be made in the future to proceed with this important as-
pect of mental health care.

4.2. Strengths and limitations

To our knowledge, our study is the first to investigate the connec-
tions between religious activity, genetic predisposition to schizophrenia
and occurrence of religious delusions in schizophrenia and
schizoaffective patients in Germany. As religiosity is a very subjective
construct and was assessed by self-rating, how actively involved a per-
son rates him- or herself may to some extent depend on that person's
definition and concept. Nevertheless, gradual self-rating (see Supple-
ment) has the advantage that it is intuitively applicable independent
of religion or culture.

Another possible caveat of this study is that we jointly analyzed pa-
tients with schizophrenia and schizoaffective disorder for occurrence of
religious delusions. In principle, it cannot be excluded that the delusions
these patients suffer frommay have different underlying properties de-
pendingon the diagnosis. For example, judging from clinical experience,
manic patients often present with grandiose delusions even of religious
content. However, statistical analyses were adjusted for diagnosis and
diagnosis was not a significant factor. Furthermore, both diagnostic
groups had the same probability of life-time occurrence of religious de-
lusions (with 95% confidence interval: 38.6% ± 6.5% and 38.3% ±
13.9%).

Our sample may not represent the Eastern part of Germany, i.e. the
former German Democratic Republic (GDR). Researchers have found
lower prevalence rates of religious delusions in schizophrenia patients
from the former GDR (East Germany) compared to West Germany
(Pfaff et al., 2008). In the former GDR, religious activity was suppressed
by the government over many years. Hence, the percentage of people
considering themselves to be atheists is still significantly higher than
in the Western part of Germany.

In contrast to previous studies, we decided not to subdivide the
Christian subgroup of our patients further. The rationale for this was
that we were unsure if Protestants, Catholics or Orthodox Christians
were clearly aware of the differences between these three religious
churches, especially individuals that stated to practice their religion
‘not actively’. For many of these patients, it is likely that their ethnic
and/or geographical background defined which Christian affiliation
they belonged to.We also decided not to include patients with religious
affiliations other than Christianity, as therewere very few in our sample
(n = 14).

Delusional content (Fig. 1) was categorized by religious topic,
employing Mundhenk's scheme, which is tailored to the Christian affil-
iation. Categorizations of religious content are prone to be biased to-
wards specific religions and may not cover all contents in a clear-cut
manner. Clearly, more research on delusional content is warranted but
is beyond the scope of this investigation.

4.3. Conclusions

Our data suggest that high personal religious activity and a high SZ-
PRS are largely independent risk factors for the occurrence of religious
delusions. A high level of religiosity appeared to increase the risk for de-
veloping religious delusions, which has important clinical implications.
Further research is needed to examine the complex interplay between
genetics, religiosity and religious delusions.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.schres.2018.12.025.
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