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ABSTRACT

Schizophrenia and bipolar disorder are highly heritable severe mental disorders associated with social impair-
ments. Moreover, partners to individuals with one of these disorders display poorer functioning and more psy-
chopathology, but their social skills and the transgenerational transmission remains uninvestigated. Therefore,
we aimed to examine social responsiveness in families with parental schizophrenia or bipolar disorder. The
cohort consists of 11-year-old children with at least one parent with schizophrenia (n = 179) or bipolar disorder
(n = 105) and population-based controls (PBC, n = 181). Children and parents were assessed with The Social
Responsiveness Scale, Second Edition. Duration of time each parent and child have lived together was ascer-
tained through interviews. Parents with schizophrenia and parents with bipolar disorder exhibited poorer social
responsiveness compared with PBC parents. Parents with schizophrenia displayed poorer social responsiveness
compared with parents with bipolar disorder. Schizophrenia co-parents exhibited poorer social responsiveness
compared with bipolar co-parents and PBC co-parents. We found significant positive associations between
parents’ and children’s social responsiveness, with no interaction effect of duration of time living together.
Considering that social impairments are suggested as a vulnerability marker, this knowledge calls for increased
attention towards vulnerable families, particularly those where both parents have social impairments.

1. Introduction

categorized into three multidimensional constructs (social cognition,
social skills, and social functioning), nested within each other. Social

Schizophrenia and bipolar disorder are severe mental disorders
associated with social impairments such as social cognitive deficits and
poor social functioning (Burns and Patrick, 2007; Gillissie et al., 2022;
Green et al., 2015; Samame, 2013; Savla et al., 2013). A large body of
research has focused on identifying those social domains mostly affected
in schizophrenia and bipolar disorder. Social impairments can be

cognition can be defined as the narrowest construct underlying the
wider construct of social skills that again contributes to the broadest
construct of social functioning (Vangkilde et al., 2016; Yager and
Ehmann, 2006). Research in schizophrenia and bipolar disorder has
mostly focused on social cognition and social functioning. However,
prior studies of social skills have demonstrated poorer social
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competence, social appropriateness, and social knowledge both in
schizophrenia (Depp et al., 2010; Miller et al., 2021; Patterson et al.,
2001; Sitzer et al., 2008) and bipolar disorder (Goldstein et al., 2006;
Miller et al., 2021). It can be argued that social responsiveness is another
measure of social skills as it refers to the ability to understand and
engage in social interactions with other people in an appropriate way.
Specifically, it involves processing social information, comprehending
the message being conveyed, responding appropriately, and being
motivated to engage in interpersonal interactions (Constantino et al.,
2000). To our knowledge, only a single study has investigated social
responsiveness in adults with schizophrenia or bipolar disorder and the
results imply that both remitted and non-remitted patients have poorer
social responsiveness compared with controls (Matsuo et al., 2015).

Children typically resemble their parents, not only physically but
also in terms of their social behavior, skills, and/or appearance. This
resemblance presumably occurs due to a combination of genetic and
environmental factors (Plomin and Daniels, 2011; Rice, 2008). Results
from our previous study showed that children at familial high-risk of
schizophrenia (FHR-SZ), and to some extent also children at familial
high-risk of bipolar disorder (FHR-BP), exhibit poorer social respon-
siveness compared to population-based controls (PBC) both at age 7 and
at age 11 (Christiani et al., 2019; Veddum et al., 2022). However, it
remains unknown whether these children’s social responsiveness re-
flects their parents’ social responsiveness, but previous studies of the
general population found strong associations between parental and
offspring social responsiveness (Constantino and Todd, 2005; Lyall
et al., 2014). In the light of the fact that parents with schizophrenia or
bipolar disorder are likely to exhibit social impairments (Burns and
Patrick, 2007; Gillissie et al., 2022; Green et al., 2015; Samamé, 2013;
Savla et al., 2013), and that their offspring are at increased risk of
developing a mental disorder themselves (Rasic et al., 2013), similar
studies in high-risk populations are indeed relevant as social impair-
ments have been suggested as a potential vulnerability marker both
disorders (Bora and Pantelis, 2013; Bora and Ozerdem, 2017; Lavoie
et al., 2013). Additionally, partners to individuals with a mental disor-
der have a higher prevalence of psychiatric illness compared with the
general population (Greve et al., 2021; Merikangas and Spiker, 1982;
Nordsletten et al., 2016), and may thereby also be more likely to display
social impairments. A few studies of the general population found
moderate positive correlations between parents’ social responsiveness
(Constantino and Todd, 2005; Lyall et al., 2014). However, this remains
uninvestigated in samples where one parent is diagnosed with a severe
mental disorder even though that it may have implications for the fa-
milial transmission of social impairments. Besides, investigation of the
association between parents’ and children’s social responsiveness in
families with parental schizophrenia or bipolar disorder may help to
shed light on social impairments as a potential liability marker and
eventually facilitate identification of particularly vulnerable children.

Thereby, the aim of the present paper was twofold. We aimed to 1)
examine social responsiveness in parents with schizophrenia or bipolar
disorder and their co-parents, and 2) investigate the association of social
responsiveness between parents’ and their 11-year-old offspring, and
further to study the effect of duration of time parent and child have lived
together.

2. Materials and methods

This study is a part of the first follow-up of The Danish High Risk and
Resilience Study — VIA, which is a longitudinal familial high-risk study
of children born to parents with schizophrenia or bipolar disorder and
PBC (Thorup et al., 2018, 2015). Data collection for the baseline study
was carried out between January 1st, 2013 and January 1st, 2016,
whereas data collection for the first follow-up took place from March
1st, 2017, to June 30th, 2020. Data was collected and stored using
Research Electronic Data Capture tools (Harris et al., 2019, 2009). The
Danish High Risk and Resilience Study was carried out in accordance
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with The Code of Ethics of the World Medical Association and was
approved by the Danish Data Protection Agency (dispensation from 1st
of March 2017) and The National Committee on Health Research Ethics
(ref. H16043682).

2.1. Participants

Initially, the cohort consisted of 522 7-year-old children and their
biological parents of whom at least one parent was diagnosed with
schizophrenia (n = 202), bipolar disorder (n = 120), or none of these
disorders (i.e., PBC, n = 200). Participants were identified through
Danish Registers (Mors et al., 2011; Pedersen et al., 2006). The PBC
children were matched one-to-one to the FHR-SZ children based on age,
sex, and municipality. The FHR-BP children were a non-matched sample
but did not differ from the two other groups in terms of sex and age. At
four-year follow-up, a total of 465 families participated (FHR-SZ, n =
179; FHR-BP, n = 105; PBC, n = 181), corresponding to a retention rate
of 89%. All participants received written and verbal information about
the study and written informed consent was obtained from the legal
guardians of the participating children and from the participating adults
themselves.

The index parent was defined as the parent registered with a diag-
nosis of schizophrenia or bipolar disorder. Contrary, the co-parent was
defined as the other parent without schizophrenia or bipolar disorder.
PBC parents and co-parents could have any other mental disorder than
schizophrenia and bipolar disorder. The sex of the schizophrenia index
parent and the schizophrenia co-parent defined the sex of the index PBC
parent and the PBC co-parent in the matched family.

2.2. Measurements

We assessed social responsiveness with the Social Responsiveness
Scale, Second Edition (SRS-2), which is a well-validated 65-item rating
scale designed to identify the presence and severity of social impair-
ments associated with autism spectrum disorders (Constantino and
Gruber, 2012). However, the questionnaire has also been widely
administered in non-autistic samples, as it is also relevant when iden-
tifying the behavior of individuals whose social deficits falls below the
threshold for a diagnosis of autism, but who nonetheless may need
support (Constantino, 2011; Constantino et al., 2000). Parents
completed the SRS-2 Adult Self-report Form, and the SRS-2 School-Age
Form was completed by the teacher who knew the child best in school
settings. SRS-2 provides a global score ranging from O (highly socially
competent) to 195 (severely socially impaired). The scale can be divided
into two well-validated and highly correlated subscales; Social
Communication and Interaction (SCI) and Restricted Interests and Re-
petitive Behavior (RIRB) (Frazier et al., 2014). Here, we included the
subscales in order to be able to distinguish between items related to
social responsiveness (SCI) and highly autistic-like items (RIRB), as we
were particularly interested in the SCI subscale.

Duration of time each parent had lived with the child was assessed
through interviews. Both parents were asked to clarify for how many
months they had lived with their child from one year before birth until
age 11. In cases where the parents did not live together, the parent living
most of the time with the child was noted as living with the child full
time, whereas the other parent was noted as not living with the child. In
half-and-half cases, both parents were noted as living with the child half
of the time.

2.3. Statistical analyses

One-way ANOVA or chi-square tests were used in analyses of
descriptive and clinical characteristics, followed by pairwise compari-
sons, when relevant. A categorical variable with three categories for
duration of time parent and child had lived together was constructed: 1)
half of the time or less, 2) more than half of the time, and 3) all the time.
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As advised in the manual, missing items on SRS-2 were assigned with
the particular item’s median score with a maximum of six missing an-
swers for each respondent (Constantino and Gruber, 2012).
Between-group differences on children’s and parents’ SRS-2 scores were
examined using linear regression analyses with the SRS-2 outcome as the
dependent variable and familial high-risk (FHR) status as the indepen-
dent variable. Cluster robust variance estimation was used to account for
clustering at family level for the comparison of children’s social
responsiveness.

The association between index parents’ and co-parents’ SRS-2 scores
was ascertained using linear regression analyses with the co- parent’s
SRS-2 outcome as the dependent variable and the co-parent’s SRS-2
outcome as the independent variable. Families where both parents
were diagnosed with schizophrenia or bipolar disorder were excluded
from these analyses. Likewise, the association between index parents’ or
co-parents’ and children’s SRS-2 scores was ascertained using linear
regression analyses with the child’s SRS-2 outcome as the dependent
variable and the parent’s SRS-2 outcome as the independent variable.
Using multiple linear regression analyses, we examined the interaction
effect of FHR status on all associations. In the event of a non-significant
interaction, the interaction term was removed, and the models were
subsequently adjusted for FHR status. Additionally, we examined the
interaction effect of duration of time living together. Cluster robust
variance estimation was used to account for clustering at family level. To
compare index parents’, co-parents’, and children’s SRS-2 scores based
on duration of time parent and child had lived together, we used linear
regression analyses with the SRS-2 outcome as the independent variable
and duration of time living together as the independent variable.

Effect sizes were calculated using Cohen’s d (small, 0.2; medium, 0.5;
and large, 0.7) (Cohen, 1988). Alpha level was set to 0.05 for all sta-
tistical analyses. When relevant, the false discovery rate in the multiple
comparisons were calculated according to the Benjamini-Hochberg
correction procedure with the g-value set to 0.05 (Benjamini and
Hochberg, 1995). All analyses were conducted using Stata IC software,
version 16.1 (StataCorp., 2019).

Table 1
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3. Results
3.1. Sample characteristics

Data was available from 336 index parents (FHR-SZ, n = 113; FHR-
BP, n = 80; PBC, n = 143), 297 non-index parents (FHR-SZ, n = 116;
FHR-BP, n = 65; PBC, n = 116), and 392 children (FHR-SZ, n = 147;
FHR-BP, n = 89; PBC, n = 156).

More schizophrenia index parents were females compared with bi-
polar index parents. Schizophrenia index parents were younger than
bipolar index parents and PBC index parents. Similarly, schizophrenia
co-parents were younger than bipolar co-parents and PBC co-parents.
Schizophrenia index parents and bipolar index parents had lived less
time with their child compared with PBC index parents (see Table 1).

3.2. Comparisons of parents’ social responsiveness

Schizophrenia index parents and bipolar index parents exhibited
poorer social responsiveness compared with PBC index parents, with
medium to large effect sizes (ranging from 0.66 to 0.90). Schizophrenia
co-parents displayed poorer social responsiveness compared with PBC
co-parents and bipolar co-parents (only the SRS-2 global score and the
SCI subscale score), with medium effect sizes (ranging from 0.33 to 0.37)
(see Fig. 1a-b and Table S1).

We observed no significant interaction effects of FHR status on the
association between index parents’ and co- parents’ social responsive-
ness (see Table S2). Additionally, we found no significant associations
between index parents’ and co- parents’ SRS-2 scores, neither in unad-
justed analyses nor in analyses adjusted for FHR status (see Table 2).

3.3. Associations between parents’ and children’s social responsiveness

We observed no significant interaction effects of FHR status neither
on the associations between index parents and children nor between co-
parents and children (see Table S3).

We found significant positive associations both between index par-
ents’ and children’s social responsiveness as well as between co-parents’

Demographic and clinical characteristics of the participating parents and their 11-year-old children.

Pairwise comparisons

FHR-SZ FHR-BP PBC FHR-SZ vs PBC FHR-BP vs PBC FHR-SZ vs FHR-BP
p-value p-value
Index parents®, N 113 80
Female, N (%) 86 (76.11) 45 (56.25) 99 (69.23) 0.013¢ 0.222 0.052 0.004
Age at inclusion, mean (SD) 41.60 (6.07) 44.88 (6.45) 44.60 (4.71) <0.001" <0.001 0.721 <0.001
Lived with child from age 0-11°, N (%):
Half of the time or less 16 (15.53) 12 (16.00) 6 (4.32) <0.001¢ <0.001 <0.001 0.986
More than half of the time 28 (27.18) 21 (28.00) 10 (7.19)
All the time 59 (57.28) 42 (56.00) 123 (88.49)
Co-parents”, N 116 65
Female, N (%) 63 (54.31) 40 (61.54) 66 (56.90) 0.642¢ - - -
Age at inclusion, mean (SD) 43.32 (6.32) 45.68 (5.81) 44.76 (4.19) 0.015" 0.046 0.277 0.006
Lived with child from age 0—11“, N (%):
Half of the time or less 11 (10.28) 1(1.61) 6 (5.31) 0.117¢ - - -
More than half of the time 22 (20.56) 12 (19.35) 16 (14.16)
All the time 74 (69.16) 49 (79.03) 91 (80.53)
Children, N 147 89
Female, N (%) 67 (45.58) 41 (46.07) 72 (46.15) 0.994¢ - - -
Age at inclusion, mean (SD) 11.95 (0.27) 11.95 (0.21) 11.93 (0.22) 0.574" - - -

Abbreviations: Familial high-risk of schizophrenia (FHR-SZ); Familial high-risk of bipolar disorder (FHR-BP); Population-based controls (PBC).
? Index parent refers to the biological parent registered with a diagnosis of schizophrenia or bipolar disorder. The sex of the schizophrenia index parent defined the

sex of the PBC index parent in the matched family.

b The co-parent is the biological parent not registered with schizophrenia or bipolar disorder. The sex of the schizophrenia co-parent defined the sex of the PBC co-

parent in the matched family.

¢ Based on data from 317 index parents (SZ, n = 103; BP, n = 75; PBC, n = 139).

4 Based on data from 282 non-index parents (FHR-SZ, n = 107; FHR-BP, n = 62; PBC, n = 113).

A One-way ANOVA, significance level p<0.05.
€ Chi-square test, significance level p<0.05.
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Fig. 1. Index parents’, co-parents’, and children’s scores on the Social Responsiveness Scale, Second Edition (SRS-2).

Abbreviations: Familial high-risk of schizophrenia (FHR-SZ), Familial high-risk of bipolar disorder (FHR-BP), Populations-based controls (PBC), Social Communi-
cation and Interaction (SCI), Restricted Interests and Repetitive Behavior (RIRB).

Note: Index parent refers to the biological parent registered with a diagnosis of schizophrenia or bipolar disorder. The co-parent is the biological parent not registered
with a diagnosis of schizophrenia or bipolar disorder. The sex of the schizophrenia index parent and the schizophrenia co-parent defined the sex of the PBC index
parent and the PBC co-parent in the matched family.

Note: Child data has already been presented elsewhere (Veddum et al., 2022). Due to methodological differences, minor divergencies exist between the previous
published results and the results presented here.

Table 2
Associations between index parents’ and co-parents’ social responsiveness.

Unadjusted model Adjusted model”

Coefficient 95% CI p-value Coefficient 95% CI p-value
SRS-2 Global Score 0.06 —0.06-0.17 0.317 0.02 —0.11-0.14 0.781
Social Communication and 0.05 —0.07-0.17 0.392 0.02 —0.11-0.15 0.763
Interaction (SCI)
Restricted Interests and 0.02 —0.08-0.11 0.735 —0.04 —0.14-0.06 0.421

Repetitive Behavior (RIRB)

Abbreviations: The Social Responsiveness Scale, Second Edition (SRS-2), p-value = significance level p<0.05.
Note: Index parent refers to the biological parent registered with a diagnosis of schizophrenia or bipolar disorder, and the co-parent is the biological not diagnosed with
schizophrenia or bipolar disorder. The sex of the schizophrenia index parent and the schizophrenia co-parent defined the sex of the population-based control index
parent and the population-based control co-parent in the matched family.
These analyses involved 192 parent pairs (FHR-SZ, n = 66; FHR-BP, n = 46; PBC, n = 80).

* Model adjusted for familial high-risk status.

and children’s social responsiveness, signifying that higher parental
scores on SRS-2 were associated with higher scores for children. This
was evident both for unadjusted analyses and analyses adjusted for FHR
status on all SRS-2 outcomes (see Table 3).

We found no significant interaction effect of duration of time living
together on the association between index parents’ and children’s social
responsiveness (SRS-2 global score, F(2, 267) = 1.01, p = 0.365; SCL, F
(2, 267) = 0.94, p = 0.392; RIRB, F(2, 267) = 1.80, p = 0.168) (see

Figure Sla-c). Likewise, we found no significant interaction effect of
duration of time living together on the association between co-parents’
and children’s social responsiveness (SRS-2 global score, F(2, 248) =
2.39,p =0.093; SCI, F(2, 248) = 2.99, p = 0.052, RIRB, F(2, 248) = 0.87,
p = 0.419) (see Figure S2a-c).
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Table 3
Associations between parents’ and children’s social responsiveness.
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Unadjusted model

Adjusted model*

Coefficient 95% CI p-value Coefficient 95% CI p-value
Index parent”
SRS-2 Global Score 0.55 0.31-0.77 <0.001 0.42 0.18-0.65 0.001
Social Communication and 0.48 0.28-0.68 <0.001 0.37 0.18-0.58 <0.001
Interaction (SCI)
Restricted Interests and 0.50 0.18-0.81 0.002 0.32 0.02-0.63 0.039
Repetitive Behavior (RIRB)
Co-parent”
SRS-2 Global Score 0.56 0.28-0.85 <0.001 0.48 0.18-0.77 0.002
Social Communication and 0.46 0.22-0.70 <0.001 0.39 0.14-0.64 0.002
Interaction (SCI)
Restricted Interests and 1.05 0.66-1.43 <0.001 0.95 0.56-1.35 <0.001

Repetitive Behavior (RIRB)

Abbreviations: The Social Responsiveness Scale, Second Edition (SRS-2), p-value = significance level p<0.05.

# Index parent refers to the biological parent with a registered with schizophrenia or bipolar disorder. The sex of the index schizophrenia parent defined the sex of the
population-based control parent in the matched family. These analyses involved 279 index parents (FHR-SZ, n = 91; FHR-BP, n = 66; PBC, n = 122).

> The co-parent is the biological parent not diagnosed with schizophrenia or bipolar disorder. The sex of the schizophrenia co-parent defined the sex of the
population-based control co-parent in the matched family. These analyses involved 260 non-index parents (FHR-SZ, n = 101; FHR-BP, n = 57; PBC, n = 102).

" Model adjusted for familial high-risk status.

3.4. Social responsiveness based on duration of time living together

We observed significant differences between index parents’ social
responsiveness dependent on duration of time lived with their child,
primarily with medium to large effect sizes. Specifically, index parents
who had lived with their child half the time or less exhibited poorer
social responsiveness both compared with index parents who had lived
with their child more than half of the time or all the time. Similarly,
index parents who had lived with their child more than half of the time
displayed poorer social responsiveness compared with index parents
who had lived with their child all the time. Likewise, the children’s

Table 4

social responsiveness varied according to duration of time living
together with the index parent, with medium to large effect sizes.
Children who had lived with the index parent half of the time or less as
well as children who had lived with the index parent more than half of
the time exhibited poorer social responsiveness compared with children
who had lived with the index parent all the time. Similarly, children who
had lived with the co-parent half of the time or less displayed poorer
social responsiveness compared with children who had lived with the
co-parent all the time, with medium effect sizes (see Table 4).

Pairwise comparisons on results from the social responsiveness scale, second edition, based on duration of time parent and child have lived together.

Pairwise comparisons

Half of the time or less (1)  More than half of the time (2)  All the time (3) 1vs.2 1vs. 3 2vs. 3
Mean (95% CI) p-value (d)
Index parent’, N 34 59 224
SRS-2 Global score 37.79 (33.32-42.26) 28.90 (25.50-32.29) 23.31 (21.57-25.05) 0.002 (0.59) <0.001 (1.11) 0.004 (0.44)
Social Communication 22.50 (20.92-24.08) 27.03 (23.95-30.12) 34.32 (30.26-38.39) 0.005 (0.55) <0.001 (0.99) 0.011 (0.36)
and Interaction (SCI)
Restricted Interests and 0.81 (0.51-1.11) 1.86 (1.28-2.45) 3.47 (2.70-4.24) 0.001 (0.49) <0.001 (1.24) 0.002 (0.52)
Repetitive Behavior (RIRB)
Children living with index, N 38 57 232
SRS-2 Global score 42.21 (32.35-52.07) 40.65 (32.82-48.48) 27.04 (24.38-29.70) 0.807 (0.05) 0.004 (0.68) 0.001 (0.60)
Social Communication 36.13 (28.15-44.11) 34.61 (28.43-40.80) 24.14 (21.92-26.36) 0.767 (0.06) 0.005 (0.64) 0.002 (0.56)
and Interaction (SCI)
Restricted Interests and 3.34 (2.07-4.62) 2.02 (1.25-2.79) 0.85 (0.60-1.10) 0.079 (0.40) <0.001 (1.14) 0.005 (0.56)
Repetitive Behavior (RIRB)
Co-parent’, N 18 50 214
SRS-2 Global score 23.94 (18.26-29.63) 24.24 (20.83-27.65) 21.76 (20.11-23.41) 0.930 (0.02) 0.468 (0.18) 0.198 (0.20)
Social Communication 23.33 (18.04-28.64) 23.16 (19.98-26.34) 21.06 (19.52-22.59) 0.956 (0.01) 0.417 (0.20) 0.242 (0.18)
and Interaction (SCI)
Restricted Interests and 0.61 (0.12-1.11) 1.04 (0.60-1.48) 0.70 (0.46-0.94) 0.331 (0.31) 0.835 (0.05) 0.170 (0.21)
Repetitive Behavior (RIRB)
Children living with the co-parent, N 16 55 254
SRS-2 Global score 38.75 (25.21-52.29) 41.38 (33.27-49.49) 27.67 (25.01-30.32) 0.743 (0.09) 0.115 (0.51) 0.002 (0.59)
Social Communication 32.94 (22.10-43.78) 34.84 (28.64-41.03) 24.63 (22.40-26.85) 0.765 (0.08) 0.140 (0.45) 0.003 (0.54)
and Interaction (SCI)
Restricted Interests and 0.61 (—0.20-1.42) 1.08 (0.59-1.57) 0.70 (0.47-0.94) 0.205 (0.28) 0.759 (0.05) 0.182 (0.19)

Repetitive Behavior (RIRB)

Abbreviations: Social Responsiveness Scale, Second Edition (SRS-2); Confidence Intervals (CI); d = Cohens d; p-value = significance level p<0.05; After correction
according to the Benjamini-Hochberg procedure for the SRS-2 outcomes, p<0.05 for index parents, p<0.033 for children living with index, and p<0.011 for children
living with non-index.

@ Index parent refers to the biological parent registered with a diagnosis of schizophrenia or bipolar disorder. The sex of the schizophrenia index parent defined the
sex of the population-based control index parent in the matched family.

b The co-parent is the biological parent not diagnosed with schizophrenia or bipolar disorder. The sex of the schizophrenia co-parent defined the sex of the
population-based control co-parent in the matched family.
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4. Discussion

In this representative and population-based cohort study, we aimed
to investigate social responsiveness in families with parental schizo-
phrenia or bipolar disorder. Parents with schizophrenia or bipolar dis-
order displayed poorer social responsiveness compared with PBC
parents. Likewise, schizophrenia co-parents exhibited poorer social
responsiveness compared with bipolar co-parents and PBC co-parents.
Irrespectively of FHR status, we found positive associations between
parents’ and children’s social responsiveness, which was not signifi-
cantly affected by duration of time parent and child had lived together.

In accordance with our expectations, parents with schizophrenia or
bipolar disorder exhibited poorer social responsiveness compared with
PBC parents. This finding is in line with a previous study of remitted and
non-remitted outpatients (Matsuo et al., 2015) as well as prior studies
demonstrating poorer social skills both in schizophrenia (Depp et al.,
2010; Miller et al., 2021; Patterson et al., 2001; Sitzer et al., 2008) and
bipolar disorder (Goldstein et al., 2006; Miller et al., 2021). Further, our
results revealed that the index parents’ social responsiveness were
poorer for those who had lived least with their child, presumably rep-
resenting a subgroup of parents who are more severely affected by
disorder-related factors. Social dysfunction is related to symptom
severity and thereby is less severe in remitted and high-functioning in-
dividuals with schizophrenia (Bora et al., 2008; Brissos et al., 2011;
Jaracz et al., 2015; Sprong et al., 2007). Nevertheless, our findings are in
agreement with previous evidence that both disorders are associated
with social impairments such as social cognitive deficits and poor social
functioning (Burns and Patrick, 2007; Gillissie et al., 2022; Green et al.,
2015; Samameé, 2013; Savla et al., 2013). However, in addition to social
cognitive deficits and poor social functioning, our results emphasize that
social impairment also involves poorer social skills.

We established no significant associations between index parents’
and co-parents’ social responsiveness, which is incongruent with pre-
vious studies of the general population (Constantino and Todd, 2005;
Lyall et al., 2014). Importantly though, schizophrenia co-parents
exhibited poorer social responsiveness both compared with bipolar
co-parents and PBC co-parents. This indicates that children in families
with parental schizophrenia have a higher risk of growing up with two
parents with social impairments, whereas children in families with
parental bipolar disorder presumably have at least one parent with
well-functioning social responsiveness comparable to that of PBC par-
ents. In addition, we found significant positive associations between
index parents’ and children’s social responsiveness as well as between
co-parents’ and children’s social responsiveness, irrespectively of FHR
status. This finding is in line with previous studies of the general pop-
ulation (Constantino and Todd, 2005; Lyall et al., 2014). Notably, social
impairments have been suggested as a vulnerability marker especially
for schizophrenia (Bora and Pantelis, 2013; Lavoie et al., 2013), but also
bipolar disorder (Bora and Ozerdem, 2017). Thereby, this knowledge
should be taken into consideration when designing identification stra-
tegies of particularly vulnerable children with elevated need of social
support.

As expected, we found that both parents with schizophrenia and
parents with bipolar disorder had lived less with their child compared to
PBC parents, presumably due to illness related factors such as hospi-
talization and poor functioning. In families with parental schizophrenia
or bipolar disorder, this may very well affect the degree to which the
children have been exposed to their index parents’ poor social respon-
siveness as we found that the index parents who had lived least with
their children displayed poorer social responsiveness. However, our
results further revealed that children who had lived least with the index
parent exhibited poorer social responsiveness, indicating that the most
severely affected parents have the most affected children. Moreover, this
is in accordance with the identified positive association between index
parents’ and children’s social responsiveness. We showed no differences
in how much co-parents had lived with their child indicating that
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children in families with parental schizophrenia are most likely exposed
to the poorer social responsiveness of the co-parent without schizo-
phrenia or bipolar disorder.

Surprisingly, we observed no significant interaction effects of dura-
tion of time living together on the association between parents’ and
children’s social responsiveness. A possible explanation relates to the
composition of the variable as it can be argued that it is merely a rough
estimate of how much the parent and child have lived together rather
than a detailed assessment. Moreover, living together does not neces-
sarily reflect the quality of or actual time spend together, and other
environmental factors may also impact the association between parents’
and children’s social responsiveness. Nevertheless, the parents may in
themselves constitute a risk factor, not only due to the genetic liability,
but also due to their significant contribution to the child’s environment
(Uher and Zwicker, 2017). Future studies should aim at further inves-
tigating the interaction between genetic and environmental factors
influencing the intergenerational transmission of social impairments in
families with parental schizophrenia or bipolar disorder.

The current study has several strengths including the large sample
size, assessment of multiple FHR groups, and appliance of a validated
measure, which for the children were completed by a teacher (and not
the parents under examination). Moreover, it is the first FHR study to
link data on social responsiveness from parents and children, of whom
all children had the same age diminishing possible effects of age-related
differences. Our population-based cohort is highly unique as partici-
pants were extracted from the registers, which enhances representa-
tivity. However, a noteworthy limitation is that the information on
duration of time living together was merely based on a rough estimate
rather than an exact assessment of the actual time spent together.
Moreover, this information required participation both at baseline and
follow-up. Nevertheless, this is the first FHR study attempting to assess
real life exposure to parental mental illness by assessing duration of time
parent and child had lived together.

In conclusion, this study is the first to investigate social responsive-
ness in families with parental schizophrenia or bipolar disorder
compared with PBC. Offspring of parents with schizophrenia or bipolar
disorder are more likely to be exposed to poor social responsiveness.
However, this appears to be more pronounced in families with parental
schizophrenia where both parents display poorer social responsiveness.
The familial transmission of social responsiveness presumably occurs
due to both genetic and environmental factors. In general, more research
in this field is warranted, and future studies should aim at applying
various measures capturing different aspects of social impairment.

Funding statement

This work was supported by the Lundbeck Foundation Initiative for
Integrative Psychiatric Research — iPSYCH, Denmark (ref. R102-A9118;
R155-2014-1724); The Innovation Fund, Denmark (ref. IFD project
6152-00002B); The TRYG Foundation, Denmark; Aarhus University,
Denmark; The Capital Region of Denmark; The Mental Health Services
of the Capital Region of Denmark; and The Beatrice Surovell Haskell
Fund for Child Mental Health Research of Copenhagen, Denmark (ref.
11531). The study sponsors solely provided financial support and had no
additional involvement in the study design, data collection, or prepa-
ration of the manuscript.

CRediT authorship contribution statement

Lotte Veddum: Conceptualization, Methodology, Formal analysis,
Investigation, Visualization, Writing — original draft, Writing — review &
editing. Maja Gregersen: Investigation, Writing — review & editing.
Anna Krogh Andreassen: Investigation, Writing — review & editing.
Christina Bruun Knudsen: Investigation, Writing — review & editing.
Julie Marie Brandt: Investigation, Writing — review & editing. Mette
Falkenberg Krantz: Investigation, Writing — review & editing. Anne



L. Veddum et al.

Sgndergaard: Investigation, Writing — review & editing. Birgitte Klee
Burton: Writing — review & editing. Jens Richardt Mgllegaard Jepsen:
Writing — review & editing. Nicoline Hemager: Project administration,
Writing — review & editing. Anne Amalie Elgaard Thorup: Project
administration, Writing — review & editing. Merete Nordentoft:
Funding acquisition, Project administration, Writing — review & editing.
Ole Mors: Funding acquisition, Project administration, Writing — review
& editing. Vibeke Bliksted: Project administration, Writing — review &
editing. Aja Neergaard Greve: Conceptualization, Methodology, Proj-
ect administration, Writing — review & editing.

Declaration of Competing Interest

All contributing authors declare no conflicts of interest.

Acknowledgments

The authors are grateful to all the families who participated in the
study; to N. L. Steffensen, A. F. Bundgaard, M. Birk, H. B. Stadsgaard, A.
M. Bundsgaard, A K Prgsch, M. Wilms, S. B. Rohd, M. Melau and L.
Carmichael for contributing to the data collection; to C.B. Pedersen and
M. G. Pedersen for retrieving the register extract; to A. H. Callesen for
statistic support, and to J. Ohland for contributing to the data
management.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.psychres.2023.115140.

References

Benjamini, Y., Hochberg, Y., 1995. Controlling the false discovery rate—a practical and
powerful approach to multiple testing. J. R. Stat. Soc. Ser. B 57, 289-300.

Bora, E., Pantelis, C., 2013. Theory of mind impairments in first-episode psychosis,
individuals at ultra-high risk for psychosis and in first-degree relatives of
schizophrenia: systematic review and meta-analysis. Schizophr. Res. 144 (1), 31-36.

Bora, E., Yucel, M., Pantelis, C., 2008. Theory of mind impairment in schizophrenia:
meta-analysis. Schizophr. Res. 109 (1), 1-9.

Bora, E., Ozerdem, A., 2017. Social cognition in first-degree relatives of patients with
bipolar disorder: a meta-analysis. Eur. Neuropsychopharmacol. 27 (4), 293-300.

Brissos, S., Dias, V.V., Balanza-Martinez, V., Carita, A.I., Figueira, M.L., 2011.
Symptomatic remission in schizophrenia patients: relationship with social
functioning, quality of life, and neurocognitive performance. Schizophr. Res. 129
(2), 133-136.

Burns, T., Patrick, D., 2007. Social functioning as an outcome measure in schizophrenia
studies. Acta Psychiatr. Scand. 116 (6), 403-418.

Christiani, C.J., Jepsen, J.R.M., Thorup, A., Hemager, N., Ellersgaard, D., Spang, K.S.,
Burton, B.K., Gregersen, M., Sgndergaard, A., Greve, A.N., Gantriis, D.L., Poulsen, G.,
Uddin, M.J., Seidman, L.J., Mors, O., Plessen, K.J., Nordentoft, M., 2019. Social
cognition, language, and social behavior in 7-year-old children at familial high-risk
of developing schizophrenia or bipolar disorder: the Danish High Risk and Resilience
Study VIA 7—a Population-Based Cohort Study. Schizophr. Bull. 45 (6), 1218-1230.

Cohen, J., 1988. Statistical Power Analysis For the Behavioral Sciences. Routledge
Academic, New York, NY.

Constantino, J.N., 2011. The quantitative nature of autistic social impairment. Pediatr.
Res. 69 (5 Pt 2), 55R-62R.

Constantino, J.N., Gruber, C.P., 2012. Social Responsiveness Scale-Second Edition (SRS-
2). Western Psychological Services, Torrance, CA.

Constantino, J.N., Przybeck, T., Friesen, D., Todd, R.D., 2000. Reciprocal social behavior
in children with and without pervasive developmental disorders. J. Dev. Behav.
Pediatr. 21 (1), 2...11.

Constantino, J.N., Todd, R.D., 2005. Intergenerational transmission of subthreshold
autistic traits in the general population. Biol. Psychiatry 57 (6), 655-660.

Depp, C.A., Mausbach, B.T., Harvey, P.D., Bowie, C.R., Wolyniec, P.S., Thornquist, M.H.,
Luke, J.R., McGrath, J.A., Pulver, A.E., Patterson, T.L., 2010. Social competence and
observer-rated social functioning in bipolar disorder. Bipolar Disord. 12 (8),
843-850.

Frazier, T.W., Ratliff, K.R., Gruber, C., Zhang, Y., Law, P.A., Constantino, J.N., 2014.
Confirmatory factor analytic structure and measurement invariance of quantitative
autistic traits measured by the social responsiveness scale-2. Autism 18 (1), 31-44.

Gillissie, E.S., Lui, L.M.W., Ceban, F., Miskowiak, K., Gok, S., Cao, B., Teopiz, K.M.,
Ho, R., Lee, Y., Rosenblat, Joshua D., McIntyre, R.S., 2022. Deficits of social
cognition in bipolar disorder: systematic review and meta-analysis. Bipolar Disord.
24 (2), 137-148.

Psychiatry Research 323 (2023) 115140

Goldstein, T.R., Miklowitz, D.J., Mullen, K.L., 2006. Social skills knowledge and
performance among adolescents with bipolar disorder. Bipolar Disord. 8 (4),
350-361.

Green, M.F., Horan, W.P., Lee, J., 2015. Social cognition in schizophrenia. Nat. Rev.
Neurosci. 16 (10), 620-631.

Greve, A.N., Uher, R, Als, T.D., Jepsen, J.R.M., Mortensen, E.L., Gantriis, D.L.,
Ohland, J., Burton, B.K., Ellersgaard, D., Christiani, C.J., Spang, K.S., Hemager, N.,
Plessen, K.J., Thorup, A.A.E., Bliksted, V., Nordentoft, M., Mors, O., 2021.

A nationwide cohort study of nonrandom mating in schizophrenia and bipolar
disorder. Schizophr. Bull. 47 (5), 1342-1350.

Harris, P.A., Taylor, R., Minor, B.L., Elliott, V., Fernandez, M., O’Neal, L., McLeod, L.,
Delacqua, G., Delacqua, F., Kirby, J., Duda, S.N., 2019. The REDCap consortium:
building an international community of software platform partners. J. Biomed.
Inform. 95, 103208.

Harris, P.A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., Conde, J.G., 2009. Research
electronic data capture (REDCap)—a metadata-driven methodology and workflow
process for providing translational research informatics support. J. Biomed. Inform.
42 (2), 377-381.

Jaracz, K., Gorna, K., Kiejda, J., Grabowska-Fudala, B., Jaracz, J., Suwalska, A.,
Rybakowski, J.K., 2015. Psychosocial functioning in relation to symptomatic
remission: a longitudinal study of first episode schizophrenia. Eur. Psychiatry 30 (8),
907-913.

Lavoie, M.-.A., Plana, 1., Bédard Lacroix, J., Godmaire-Duhaime, F., Jackson, P.L.,
Achim, A.M., 2013. Social cognition in first-degree relatives of people with
schizophrenia: a meta-analysis. Psychiatry Res. 209 (2), 129-135.

Lyall, K., Constantino, J.N., Weisskopf, M.G., Roberts, A.L., Ascherio, A., Santangelo, S.
L., 2014. Parental social responsiveness and risk of autism spectrum disorder in
offspring. JAMA Psychiatry 71 (8), 936-942.

Matsuo, J., Kamio, Y., Takahashi, H., Ota, M., Teraishi, T., Hori, H., Nagashima, A.,
Takei, R., Higuchi, T., Motohashi, N., Kunugi, H., 2015. Autistic-like traits in adult
patients with mood disorders and schizophrenia. PloS One 10 (4), e0122711.

Merikangas, K.R., Spiker, D.G., 1982. Assortative mating among in-patients with primary
affective disorder. Psychol. Med. 12 (4), 753-764.

Miller, M.L., Strassnig, M.T., Bromet, E., Depp, C.A., Jonas, K., Lin, W., Moore, R.C.,
Patterson, T.L., Penn, D.L., Pinkham, A.E., Kotov, R.A., Harvey, P.D., 2021.
Performance-based assessment of social skills in a large sample of participants with
schizophrenia, bipolar disorder and healthy controls: correlates of social competence
and social appropriateness. Schizophr. Res. 236, 80-86.

Mors, O., Perto, G.P., Mortensen, P.B., 2011. The Danish Psychiatric Central Research
Register. Scand. J. Public Health 39 (7 Suppl), 54-57.

Nordsletten, A.E., Larsson, H., Crowley, J.J., Almqvist, C., Lichtenstein, P., Mataix-
Cols, D., 2016. Patterns of nonrandom mating within and across 11 major psychiatric
disorders. JAMA Psychiatry 73 (4), 354-361.

Patterson, T.L., Moscona, S., McKibbin, C.L., Davidson, K., Jeste, D.V., 2001. Social skills
performance assessment among older patients with schizophrenia. Schizophr. Res.
48 (2), 351-360.

Pedersen, C.B., Gotzsche, H., Mgller, J.O., Mortensen, P.B., 2006. The Danish Civil
Registration System. A cohort of eight million persons. Dan. Med. Bull. 53 (4),
441-449.

Plomin, R., Daniels, D., 2011. Why are children in the same family so different from one
another?*. Int. J. Epidemiol. 40 (3), 563-582.

Rasic, D., Hajek, T., Alda, M., Uher, R., 2013. Risk of mental illness in offspring of parents
with schizophrenia, bipolar disorder, and major depressive disorder: a meta-analysis
of family high-risk studies. Schizophr. Bull. 40 (1), 28-38.

Rice, T.K., 2008. Familial resemblance and heritability. Adv. Genet. 60, 35...49.

Samamé, C., 2013. Social cognition throughout the three phases of bipolar disorder: a
state-of-the-art overview. Psychiatry Res. 210 (3), 1275-1286.

Savla, G.N., Vella, L., Armstrong, C.C., Penn, D.L., Twamley, E.-W., 2013. Deficits in
domains of social cognition in schizophrenia: a meta-analysis of the empirical
evidence. Schizophr. Bull. 39 (5), 979-992.

Sitzer, D.I., Twamley, E.W., Patterson, T.L., Jeste, D.V., 2008. Multivariate predictors of
social skills performance in middle-aged and older out-patients with schizophrenia
spectrum disorders. Psychol. Med. 38 (5), 755-763.

Sprong, M., Schothorst, P., Vos, E., Hox, J., Van Engeland, H., 2007. Theory of mind in
schizophrenia: meta-analysis. Br. J. Psychiatry 191 (1), 5-13.

StataCorp, 2019. Stata Statistical Software: Release 16. StataCorp LLC, College Station,
TX.

Thorup, A.A.E., Hemager, N., Sgndergaard, A., Gregersen, M., Prgsch, AK., Krantz, M.F.,
Brandt, J.M., Carmichael, L., Melau, M., Ellersgaard, D.V., Burton, B.K., Greve, A.N.,
Uddin, M.J., Ohland, J., Nejad, A.B., Johnsen, L.K., Ver Loren van Themaat, A.H.,
Andreassen, A.K., Vedum, L., Knudsen, C.B., Stadsgaard, H., M Jepsen, J.R.,
Siebner, H.R., @stergaard, L., Bliksted, V.F., Plessen, K.J., Mors, O., Nordentoft, M.,
2018. The Danish High Risk and Resilience Study—VIA 11: study protocol for the
first follow-up of the via 7 cohort —522 children born to parents with schizophrenia
spectrum disorders or bipolar disorder and controls being re-examined for the first
time at age 11. Front. Psychiatry 9 (661).

Thorup, A.A.E., Jepsen, J.R., Ellersgaard, D.V., Burton, B.K., Christiani, C.J.,

Hemager, N., Skjerbak, M., Ranning, A., Spang, K.S., Gantriis, D.L., Greve, A.N.,
Zahle, K.K., Mors, O., Plessen, K.J., Nordentoft, M., 2015. The Danish High Risk and
Resilience Study-VIA 7-a cohort study of 520 7-year-old children born of parents
diagnosed with either schizophrenia, bipolar disorder or neither of these two mental
disorders. BMC Psychiatry 15 (1), 233.

Uher, R., Zwicker, A., 2017. Etiology in psychiatry: embracing the reality of poly-gene-
environmental causation of mental illness. World Psychiatry 16 (2), 121-129.
Vangkilde, A., Jepsen, J.R.M., Schmock, H., Olesen, C., Arnarsdottir, S., Baaré, W.F.C.,

Plessen, K.J., Didriksen, M., Siebner, H.R., Werge, T., Olsen, L., 2016. Associations


https://doi.org/10.1016/j.psychres.2023.115140
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0001
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0001
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0002
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0002
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0002
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0003
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0003
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0004
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0004
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0005
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0005
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0005
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0005
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0006
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0006
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0007
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0007
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0007
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0007
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0007
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0007
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0008
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0008
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0009
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0009
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0010
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0010
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0012
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0012
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0013
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0013
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0013
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0013
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0014
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0014
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0014
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0015
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0015
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0015
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0015
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0016
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0016
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0016
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0017
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0017
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0018
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0018
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0018
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0018
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0018
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0019
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0019
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0019
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0019
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0020
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0020
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0020
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0020
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0021
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0021
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0021
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0021
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0022
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0022
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0022
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0023
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0023
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0023
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0024
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0024
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0024
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0025
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0025
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0026
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0026
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0026
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0026
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0026
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0027
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0027
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0028
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0028
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0028
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0029
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0029
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0029
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0030
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0030
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0030
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0031
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0031
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0032
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0032
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0032
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0034
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0034
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0035
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0035
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0035
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0036
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0036
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0036
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0037
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0037
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0038
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0038
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0039
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0040
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0040
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0040
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0040
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0040
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0040
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0041
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0041
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0042
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0042

L. Veddum et al. Psychiatry Research 323 (2023) 115140

between social cognition, skills, and function and subclinical negative and positive responsiveness and theory of mind in children of parents with schizophrenia or
symptoms in 22q11.2 deletion syndrome. J. Neurodev. Disord. 8 (1), 42. bipolar disorder. Schizophr. Res. 28, 100242.

Veddum, L., Greve, A.N., Andreassen, A.K., Knudsen, C.B., Brandt, J.M., Gregersen, M., Yager, J.A., Ehmann, T.S., 2006. Untangling social function and social cognition: a
Krantz, M.F., Sgndergaard, A., Ohland, J., Burton, B.K., Jepsen, J.R.M., Hemager, N., review of concepts and measurement. Psychiatry 69 (1), 47-68.

Thorup, A.A.E., Nordentoft, M., Mors, O., Bliksted, V., 2022. Development of social


http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0042
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0042
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0043
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0043
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0043
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0043
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0043
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0044
http://refhub.elsevier.com/S0165-1781(23)00091-4/sbref0044

	Social responsiveness in families with parental schizophrenia or bipolar disorder—The Danish High Risk and Resilience Study
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Measurements
	2.3 Statistical analyses

	3 Results
	3.1 Sample characteristics
	3.2 Comparisons of parents’ social responsiveness
	3.3 Associations between parents’ and children’s social responsiveness
	3.4 Social responsiveness based on duration of time living together

	4 Discussion
	Funding statement
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	Supplementary materials
	References


