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ABSTRACT

Beliefs about the general character of the world - called primals — have received much attention in
recent years. Primals (e.g. believing that the world is safe) are associated with psychological and
social outcomes, such as personality traits, character strengths and life satisfaction. We performed
the first study of genetic and environmental influences on primals, and explored phenotypic
associations between primals and the big five personality traits, in a large (~9000) population-
wide Swedish twin sample. Correlations between primals and personality traits were low to
moderate. Broad-sense heritability estimates of primals ranged between 21% and 49%, suggesting
that genetic factors contribute significantly to people’s beliefs about the general character of the
world. In contrast, we found little support for shared environmental effects (e.g. rearing environ-
ment). Conclusively, we demonstrate that primals and personality are related, yet distinct, con-
structs and that individual differences in primals depend on both genetic and non-shared
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environmental factors.

Introduction

How internal beliefs can impact perceptions and, in turn,
influence mental (and physical) well-being, is a core
question in positive psychology and cognitive beha-
vioral therapy (Beck, 2020; Karwoski et al., 2006;
Seligman & Csikszentmihalyi, 2000). Yet, while past
research has focused greatly on beliefs about the self,
research regarding beliefs about the general character of
the world is relatively limited (Chen et al., 2016), and has
primarily focused on whether individuals believe the
world is benevolent, meaningful (Janoff-Bulman, 1989)
and safe or just (Clifton et al,, 2019). In 2019, Clifton and
colleagues set out to, for the first time, create
a comprehensive questionnaire that would cover
a broader range of world beliefs, apart from those men-
tioned above: so-called primal world beliefs — or primals,
for short. The resulting Primals Inventory (PI-99) consists
of 99 items. Psychometric analyses of US samples sug-
gest that primals can be adequately modelled by a partly
hierarchical structure with a large number (22) of tertiary

primals at the lowest level. Most of these tertiary primals
load onto three overarching secondary primals, namely,
Safe, Enticing and Alive; with a single primary Good pri-
mal at the apex of the hierarchy (see Clifton et al., 2019).
For more reasonable assessment times, Clifton and
Yaden (2021) shortened the original PI-99 into validated
18-Item and 6-ltem versions (PI-18 and PI-6, respectively)
to measure higher-order primals.

Besides creating questionnaires that allow for stan-
dardized empirical assessments of primal world beliefs,
Clifton et al. (2019) investigated the relationship of pri-
mals with various other psychological and social out-
comes. Of notice, they found that more positive world
beliefs were associated with higher levels of well-being
and better mental health, i.e. less depression, anxiety
and stress (Clifton et al., 2019). Furthermore, most pri-
mals were associated with the big five personality traits
(i.e. Openness to experience, Conscientiousness,
Extraversion, Agreeableness and Neuroticism, McCrae &
John, 1992; for the relationship with primals see Clifton
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et al,, 2019; Stahlmann et al,, 2020), and with certain
character strengths (e.g. hope, and gratitude; McGrath
& Rich, 2023; Stahlmann & Ruch, 2023). This aligns with
past research, finding that, for example, Extraversion and
Agreeableness are positively, and Neuroticism is nega-
tively, associated with the belief that the world is just
(see meta-analysis by Nudelman, 2013), while benevo-
lent world beliefs are positively related to Agreeableness
(Roccas et al., 2002). Additionally, believing that the
world is dangerous is positively associated with
Neuroticism and negatively with Openness (Dallago
et al, 2012; Langston & Sykes, 1997; Van Hiel et al,,
2007). Similarly, higher well-being, less mental health
problems and more life satisfaction have been asso-
ciated with most primal world beliefs (Clifton & Kim,
2020; Clifton & Yaden, 2021; Clifton et al., 2019;
Stahlmann et al., 2020), including the belief that the
world is benevolent (Poulin & Cohen Silver, 2008), safe
(Syropoulos, 2020) and just (Dzuka & Dalbert, 2006).
Analyzing stress-related symptoms in response to the
COVID-19 pandemic, additionally, revealed that believ-
ing in the goodness of the world (i.e. Good primal,
assessed via PI-6; Clifton & Yaden, 2021) was associated
with post-traumatic growth (Vazquez et al., 2021).
However, primals did not significantly change with
regard to stress/averse events during COVID-19, but
remained relatively stable (Ludwig et al., 2023), which
aligns with past research reporting high test-retest relia-
bility of primals (Clifton et al., 2019). Contrary to popular
beliefs, recent data indicate that primals may be rela-
tively independent of socio-economic variables (Kerry
et al,, 2023), e.g. with people living in higher crime rate
neighborhoods not reporting the world to be less safe.
On the basis of these results, Clifton and colleagues have
proposed that primals are a construct with similar stabi-
lity to personality (see, e.g. https://myprimals.com/).
While primals seem to be related to many traits of
interest to the field of psychology and have rapidly
gained attention from both the research society and
the public over the past few years, to-date, little is
known about the genetic contributions to individual
variation in primals and their associated traits, despite
observed associations commonly being interpreted as
causal (ignoring potential familial confounding).
However, most psychological traits are substantially
heritable, and associations between traits are known
to be heavily confounded by familial factors (e.g. Maes
et al., 2023; Mosing et al., 2014; Polderman et al., 2015;
Schur et al., 2013). For instance, a meta-analysis of
more than 2,500 twin studies by Polderman et al.
(2015) suggests that complex human traits are on

average around 50% heritable (e.g. psychiatric 46.3%
and social values 29.0%). In particular, personality
traits show a mean heritability of around 40%
(Vukasovi¢ & Bratko, 2015). A recent study by Vellani
et al. (2022), furthermore, found that individual differ-
ences in belief formation (e.g. updates of prior beliefs
in light of actual probabilities for specific events) are
13% heritable. Against this background, we would
expect primals to also be partly influenced by genetic
factors. Here, we utilize a large, extensively pheno-
typed sample of approximately 9000 Swedish twins
to, for the first time, explore the genetic and environ-
mental nature of primal world beliefs. Specifically, we
aimed to: (1) create a Swedish version of the Primals
Inventory, including the full PI-18 and 11 additionally
selected tertiary primal world beliefs, based on the PI-
99, in a large Swedish population sample, (2) examine
the relationship between primals and the big five
personality traits by estimating their phenotypic corre-
lations, (3) investigate the genetic and environmental
influences on primal world beliefs.

Materials & methods
Participants

A Swedish version of the PI-18 and 11 selected tertiary
primals from the PI-99 (62-items in total - for details on
the scale translation see Measures and Materials section
and Supplementary material) were administered in the
latest wave of data collection — the ‘Humans-Making
Music Study 2’ (HUMMUS 2) - of the Study of Twin
Adults: Genes and Environment (STAGE) cohort from the
Swedish Twin Registry (Lichtenstein et al., 2002, 2006;
Magnusson et al.,, 2013; Zagai et al, 2019). The overall
purpose of HUMMUS-2 was to investigate expertise and
creativity, as well as relationships between cultural
engagement, health and well-being. The total participat-
ing sample consisted of 9,538 Swedish twins. The final
sample (excluding individuals with unspecified zygosity,
N =49; 0.5% exclusion rate) contained 4,651 twin single-
tons and 2,419 complete twin pairs (684 MZ females, 413
MZ males, 405 DZ females, 287 DZ males and 630 DZ
opposite-sexed twin pairs). Singletons were included in
the analyses as they contribute information to the estima-
tion of means, variances, and covariances. For a more
detailed description of the cohort, see Lichtenstein et al.
(2002, 2006). In total, the ages of the participants ranged
from 36 to 63years (M,ge =50.29, SD,4c =7.75), with
a slight bias of more biologically sexed females participat-
ing in the present study (43.39% males).


https://myprimals.com/

Before the survey was conducted, participants pro-
vided informed consent. The study was approved by the
Swedish Ethical Review Authority (Dnr 2021-02014,
2022-00109-02, 2020-02575), and conformed to the
Declaration of Helsinki.

Measures and materials

Primal world beliefs

The original PI-18 (Clifton & Yaden, 2021) was forth- and
back-translated between Swedish and English in consul-
tation with the original authors of the PI-99, following
recently published translation guidelines (Clifton et al.,
2023). For a more comprehensive explanation of the
procedure, see Supplementary Material 1. In a similar
approach and to keep assessment times in the twin
cohort reasonable, 11 tertiary primals of interest were
included (i.e. 44 additional items; leading to 62 items
being assessed in our Swedish Primals Inventory, in
total).

For each item, participants were asked to indicate
how strongly they agreed or disagreed with the
selected primal world belief item on a 6-point Likert
scale ranging from 6 (‘strongly agree’) to 1 (‘'strongly
disagree’), with higher scores representing stronger
agreement. To derive the PI-18 (i.e. Good, Safe,
Enticing and Alive) as well as the 11 tertiary primals,
average scores across the respective items were calcu-
lated, for each participant. Cronbach's alpha values for
the PI-18 and the 11 tested tertiary primals are shown
in Supplementary Table S1 and Table S2, respectively.

Personality

The Swedish translation of the 30-item Big Five
Personality Trait inventories (BFI-2, Soto & John, 2017;
see also https://situationslab.squarespace.com/big-five-
inventory-2) was used to assess Openness,
Conscientiousness, Extraversion, Agreeableness and
Neuroticism (see Supplementary Table S3). ltems were
scored on a 5-point Likert scale, ranging from 0 (‘dis-
agree strongly’) to 4 (‘agree strongly’). Following the
original guidelines, average scores were calculated for
each participant. Equal to the primal world belief assess-
ment, higher scores indicated stronger agreement.

Statistical analysis

The present study and analyses were preregistered (see
https://aspredicted.org/pd323.pdf). Data were analyzed
using R (version 4.3.1; R Core Team, 2023). For the con-
firmatory factor analysis, we used the lavaan R package
(version 0.6-15; Rosseel, 2012) and for the exploratory
factor analysis the psych R package with an oblimin
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rotation (version 2.3.3; Revelle, 2023). To assess heritabil-
ities, the OpenMx package (version 2.20.6; Boker et al.,
2023) with the NPSOL optimizer was used. Plots were
created using the corrplot (version 0.92; Wei & Simko,
2021) and ggplot2 package (version 3.4.2; Wickham,
2016). The data were reorganized using tidyverse (ver-
sion 2.0.0; Wickham et al., 2019).

Data structure and exploration

We confirmed the original PI-18 structure in our Swedish
sample running a confirmatory factor analysis, following
the structure proposed by Clifton and Yaden (2021). To
investigate if we find a similar structure despite measur-
ing fewer primals, we explored if a similar higher-order
structure (i.e. secondary primals) emerged from our
selected tertiary primals utilizing an exploratory factor
analysis (a similar approach can be observed in
Stahlmann et al., 2020; though we use only a selection
of primals opposed to all 22 tertiary primals). Results of
this factor analysis and heritabilities based on the result-
ing factors can be found in the supplements (Material 2,
Tables and .excel sheet).

Phenotypic correlations

In addition, the phenotypic relationships between
assessed primals and personality were assessed using
simple Pearson correlations. Relatedness was accounted
for by assuring that for complete twin pairs only one
randomly picked twin was included in the analyses.

Classical twin modelling

Classical twin models can be utilized to partition
phenotypic variance into genetic (heritability) and
environmental influences on a given trait (e.g.
Posthuma et al., 2003; Rijsdijk & Sham, 2002). For
this, first, basic twin model assumptions are tested
by comparing a fully saturated model to more parsi-
monious submodels, using a stringent significance
level of .01, while allowing for certain constrains
(e.g. to test if means and variances within twins of
a pair, between monozygotic and dizygotic twin
pairs, and across the sexes can be equated; for
a more detailed description see Posthuma et al.,
2003). Univariate twin models estimate what propor-
tion of the phenotypic variance is explained by addi-
tive genetic (A), non-additive/dominant genetic (D),
common/shared environmental (C) and non-shared
environmental (E) effects, using structure equation
models in which these variance components corre-
spond to latent variables (see Figure 1). The
C component represents the environmental influ-
ences that are shared between twins of a pair and
makes them more similar to one another (e.g. their
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DZ

Figure 1. Heritability monozygotic (MZ) versus dizygotic (DZ) twins. The DNA helix visualizes the additive genetic (A) and non-additive
genetic (D) effects. The correlation between MZ twins is assumed to be 1 for the A as well as the D component. Contrastingly, the
correlation between DZ twins is assumed to be 0.5 for the A component and 0.25 for the D component. Next, the plant icon visualizes
the unique, non-shared environment (i.e. the E component). Lastly, that 100% of the shared environment (C) is similar in MZ as well as
DZ twin pairs is resembled by the house in this figure. Remember, only an ADE or ACE model gets fit, depending on the twin

correlations.

family, and the neighborhood they grew up in). The
non-shared environment (E) captures unique environ-
mental influences which make twins of the pair dif-
ferent, as well as measurement error and
idiosyncratic effects. Monozygotic (MZ) twins share,
essentially, all genes. Dizygotic (DZ) twins on average
share 50% of their segregating genes. Accordingly,
for additive genetic effects DZ twins will show an
average correlation of 0.50, whereas for dominance
effects the expected correlation is 0.25 (for further
explanation see Posthuma et al, 2003; and for
a visualization see Figure 1). The difference in genetic
similarity between MZ and DZ twins is the basis for
heritability estimations. Specifically, if MZ twins are
more similar on average than DZ twins, this indicates
genetic influences on the investigated phenotype.
Notably, as classical twin designs do not include suffi-
cient information to estimate C and D separately, either
an ADE or ACE model is fitted. Specifically, if the DZ twin
correlation is smaller than or equal to half the MZ twin
correlation, dominant genetic effects are indicated and
an ADE model is chosen; otherwise, an ACE model gets
estimated. After fitting the full ACE/ADE model, it is
assessed whether this full model or more parsimonious
AE, CE, or E models fit the data best. For this, the D or
C component gets equated to zero. To clarify, no DE

models are fitted, as it is implausible to find non-
additive genetic effects without additive genetic effects
for complex human traits (Hill et al., 2008).

Transparency and openness

As we treated genetically informative data, which is
highly sensitive data, data and materials are only
available through application (see application proce-
dure: https://ki.se/en/research/swedish-twin-registry-
for-researchers). All analysis codes, however, are
open-access and publicly available at https://osf.io/
bd543/

Results
Data structure and exploration

Cronbach’s alphas for the PI-18 and tertiary primals ran-
ged from .54 to .80 (details as well as means, and stan-
dard divisions are shown in Supplementary Table ST and
Table S2, respectively). The confirmatory factor analysis
of the PI-18 structure revealed a CFl=86.3, TLI=81.6,
SRMR=.06 and RMSEA (CI 90%)=.076 (.075; .078).
Results of the hierarchical factor structure exploration


https://ki.se/en/research/swedish-twin-registry-for-researchers
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based on the 11 tertiary primals can be found in the
supplements (Supplementary Material 2).

Phenotypic correlations between primals and
personality traits

Phenotypic correlations between the big five personality
traits were assessed for the PI-18 (see Figure 2). Here,
Openness correlated most positively with Enticing (r = .22).
Conscientiousness, Extraversion and Agreeableness all cor-
related most positively with the overarching Good primal
(r=.17,r=.32, r=.35, respectively), while Neuroticism cor-
related most negatively with Safe (r =-.33).

Tertiary primals showed low to moderate correlations
with personality (see Figure 3). Notably, Openness cor-
related most positively with Improvable (r=.16).
Conscientiousness, Extraversion and Agreeableness cor-
related most positively with Meaningful (r=.23, r=.27,
r = .33, respectively). In contrast, Neuroticism was mostly
negatively associated with tertiary primals, most
strongly so with Regenerative (r=-.27).
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Variance explained by genetic influences

Assumption testing showed that all assumptions were
met (see Supplementary.excel sheet). As there were no
sex differences for any primal, simple ACE/ADE models
were fit. In addition, for some primals age had a small
but significant effect, thus, age was treated as
a covariate for those primals (for more details see
Supplementary.excel sheet). For all primals, apart
from the PI-18 Safe primal (where an ACE model fits
the data best), ADE models showed the best fit.
However, D influences could, in most cases, be
removed from the model without a significant dete-
rioration of model fit (see Supplementary Table S4 and
S5), resulting in AE models fitting most primals data
best. Heritabilities of the PI-18 and tertiary primals
were significant and similar. Twin correlations are
shown in Supplementary Table S4 and Table S5,
while the broad-sense heritability estimates, ranging
from 21% to 49%, are visualized in Figure 4 (heritability
estimates can be observed more detailed in
Supplementary Figure S4). The remaining variance
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correlations, the shade of pinkness represents stronger negative correlations.
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Figure 4. Full ACE/ADE models: PI-18 primals on the left (panel a) and tertiary primals on the right (panel b) with broad sense
heritability (H?) shown for every primal. Here, for all primals, the full ACE/ADE models are presented. Broad sense heritabilities (H) are
depicted for each primal (summed A plus D component for all primals, apart from Safe primal where only A depicted as ACE model
was estimated). Note, for nearly all primals (except Progressive and Regenerative) more parsimonious AE models fitted better (for
details see Supplementary Table S4 and S5). Interestingly, negligible shared environmental effects were found for all primals.



was explained by the non-shared environment (includ-
ing measurement error and idiosyncratic effects) and,
additionally, for Progressive and Regenerative due to
non-additive dominance genetic effects. For further
details on model fits and heritability estimates see
Supplementary Table S4 and Table S5 and the
Supplementary .excel sheet.

Discussion

In recent years, there has been an increased scientific
interest in beliefs people have about the general char-
acter of the world and how they relate to other variables,
such as personality, health and well-being, yet the
genetic influences on individual differences in primal
world beliefs remain unknown. That is, one important
question is to what extent such primal world beliefs are
formed by an individual's environment or by their
genetic predispositions. Here, we address this for the
first time by investigating the heritability of primal
world beliefs in a Swedish population sample. We, firstly,
created a Swedish version of the Primals Inventory and
validated the Swedish PI-18. Second, primals showed, as
expected, significant though small correlations with the
big five personality traits. Finally, genetic factors had
a significant contribution to variance in primal world
beliefs. Broad sense heritabilities ranged between 21%
(Abundant) and 49% (Intentional), with PI-18 primals
generally showing similar heritabilities to tertiary
primals.

The Swedish primals inventory

We created the first Swedish Primals Inventory and aimed
at validating the PI-18 (for a full version of the questionnaire,
see Supplementary Material 3). Though the original PI-18
structure in our Swedish sample showed a poor to moder-
ate fit (e.g. for model fit criteria, see Hu & Bentler, 1999),
Clifton and Yaden (2021) argue this may be acceptable
given items being intentionally restrained not only to max-
imize fit but also to provide a diversity of items indicating
sub-dimensionality, required to retain systemic variance
not attributable to factor scores, which inevitably lowers
CFA fit indicators. Furthermore, exploring the hierarchical
primal structures based on our selected 11 tertiary primals
revealed a slightly different, yet surprisingly comparable
(given that we only include 11 out of 22 tertiary primals,
omitting several tertiary primals central to the higher-order
primals), factor structure to the one originally described by
Clifton et al. (2019). Note that we are not the first to create
and explore the Primals Inventory in a non-English-
speaking sample. Stahlmann and colleagues, in 2020,
equivalently analyzed the overarching structure of

THE JOURNAL OF POSITIVE PSYCHOLOGY e 7

hierarchical primals in a German-speaking sample and
found six overarching secondary primals. In other words,
it may be that the hierarchical structure of primals varies
between studies, languages and cultures, and whether
primals show a universal hierarchical factor structure across
cultures remains to be seen. There may be important cross-
cultural differences in primal structures. Certainly, metho-
dological issues may also cause divergent findings. For
instance, there may be problems with the translation, e.g.
some words being diligently translated may still be differ-
ently connoted or nuanced in different cultures.
Additionally, reporting low internal consistency (i.e. low
Cronbach’s alpha) in our sample and basing our analysis
on selected tertiary primals (i.e. not the full 22 tertiary
primals) may have further influenced the present findings.
This highlights the importance of being careful with extra-
polating research results beyond sample and culture.

Primals and personality

Finding that a large proportion of variance in primal
world beliefs is unrelated to the big five personality
traits, reflected by low to moderate correlations, sup-
ports the idea that primals, although related to person-
ality, are also different (Clifton et al., 2019). Although
correlations of slightly larger magnitudes between pri-
mals and personality have been reported previously
(Clifton et al., 2019; Stahlmann & Ruch, 2023;
Stahlmann et al., 2020), our sample convinces by its
size and generalized wide population. An interesting
question for future research will be to examine this
specific personality—primals relationship, how it is
shaped by gene-environment interplay, and how it
relates to other outcomes such as health and well-
being. For this purpose, further work on genetically
informative samples, using multi-variate twin modelling
and other genetic analyses will be essential (Posthuma,
2009; Turkheimer & Harden, 2014).

Heritability of primal world beliefs

Strikingly, we find that beliefs about the general char-
acter of the world (i.e. primals) are substantially geneti-
cally influenced. This suggests that the formation and
implementation of world beliefs is a complex process
that depends, on the one hand, on genetic predisposi-
tions (familial effects) and, on the other hand, on envir-
onmental influences, e.g. individual experiences that
may influence a person’s impression of the world.
Further analyzing this gene-environment interplay will
be a major task for future primals research. As such,
finding that primals are partly heritable is in line with
general conclusions from behavior genetic research
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(Polderman et al,, 2015). Interestingly, while some pri-
mals (e.g. Intentional: 49%) are found to be as heritable
as personality (~40%; Polderman et al., 2015; Vukasovi¢
& Bratko, 2015), other primals seem to be moderately
less genetically influenced, with Abundant at 21% being
the lowest broad-sense heritability estimate of all, in the
present study. While these lower heritabilities align with
estimates for other belief formation heritabilities (e.g.
belief updating at 13%; Vellani et al., 2022), low herit-
abilities could also be due to higher measurement errors,
reflected in inflated E components (e.g. Rijsdijk & Sham,
2002). ADE, and for most primals — apart from Progressive
and Regenerative — more parsimonious AE models fitted
the data best, with one noticeable exception. That is, for
the PI-18 Safe primal the full model that was estimated
was an ACE model. While fitting an ACE model for the PI-
18 Safe primal could indicate that shared environmental
effects may play a role, a simpler AE model explained the
data better. Overall, these findings once more align with
personality heritability research where often ADE or AE
models explain the data best (e.g. Bouchard & McGue,
2003; Eaves et al., 1998; Keller et al., 2005; but see;
Weinschenk et al., 2022), with shared- or rearing-
environment having negligible influences. Indeed, find-
ing that primals seem relatively unaffected by different
socio-economic factors (Kerry et al., 2023) strengthens
the assumption that family environment does not play
a systematic role for transmitting primals between par-
ents and their children, though not finding small, yet
significant shared environmental effects may be also due
to a lack of power (for further discussion see limitation
section).

It is important to note that finding significant genetic
influences on individual differences in primal world beliefs
does not mean that primals cannot change. Rather, it sug-
gests that individuals have a predisposition or tendency
which, together with the environmental factors they are
exposed to, will form their individual beliefs. Ultimately, and
mirroring previous statements (Clifton & Kim, 2020; Clifton
et al, 2019; Stahlmann & Ruch, 2023), this gives hope that
given the right intervention primals can be changed, yet,
what type of intervention works (best) needs to be studied
and whether changed primals, indeed, lead to the expected
effects, e.g. higher well-being, additionally, remains to be
seen.

Limitations

Following the aforementioned restrain of low Cronbach'’s
alphas for most primals, suggesting relatively low general
reliability, several further limitations should be noted. First,
as briefly touched upon above, measurement errors and
low(er) Cronbach’s alphas might have inflated the

E components in our results so that they reflected measure-
ment errors rather than true non-shared environmental
effects. Second, our exploratory analysis of the hierarchical
structure in our sample is based on only 11 of the 22 tertiary
primals, limiting the generalizability of these results.
Remarkably, however, even in our selected primals
sample a comparable structure to Clifton et al. (2019) origi-
nal structure was found. As the main focus of the present
paper was to assess the heritabilities of primal world beliefs
and how they are studied most commonly at present, we
based our analyses on the originally proposed tertiary pri-
mal structure (see Clifton et al., 2019) to create comparable
findings. Whether tertiary primal structures hold at item
levels across cultures could be, additionally, investigated
by future research (see approach Stahlmann et al., 2020);
however, this is beyond the scope and focus of this paper.
Next, we find little to no support for non-additive genetic
and shared environmental effects. To note, finding signifi-
cant C or D components is rare in classical twin modelling,
and large power or extended twin models are often needed
(Keller et al., 2010; Posthuma & Boomsma, 2000). Thus,
future extended twin models are necessary to validate
that shared environmental effects (e.g. parenting styles)
have no effect on most primals. However, our sample
being middle-aged and the C component being known to
decrease with increased age, particularly from childhood to
adulthood (Bergen et al., 2007), supports our present find-
ings of negligible shared environmental effects. Following
from our sample being middle-aged, it should further be
noted that our sample is a Swedish, birth cohort restricted
sample. Thus, and most importantly, findings may be less
generalizable to other birth cohorts, cultures and/or ethni-
cities, and future research should try to replicate our find-
ings in other populations. Despite these limitations, we
would like to highlight that this is, to our knowledge, the
first twin study on primal world beliefs, with the sample size
being large (even for a twin study).

Conclusion

This study shows that beliefs about the general charac-
ter of the world are moderately heritable, with broad-
sense heritabilities ranging between 21% and 49%.
These findings highlight that primal world beliefs are
not only formed by ones individual environment but
are also genetically influenced. Additionally, we created
the first version of the Swedish Primals Inventory, paving
the way for future primals research in the Swedish popu-
lation. Furthermore, positive beliefs about the world
were found to be associated with, but substantially dis-
tinct from, personality. Altogether, we shed more light
onto the genetic nature of primal world beliefs and laid
the foundation for future work to analyze the etiology of



primals, their associations with numerous other related
traits, and the nature of such associations.
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