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Abstract

Purpose Knowledge about representativity of familial high-risk studies of schizophrenia and bipolar disorder is essential to
generalize study conclusions. The Danish High Risk and Resilience Study (VIA 7), a population-based case—control familial
high-risk study, creates a unique opportunity for combining assessment and register data to examine cohort representativity.
Methods Through national registers, we identified the population of 11,959 children of parents with schizophrenia (FHR-
SZ) or bipolar disorder (FHR-BP) and controls from which the 522 children participating in The VIA 7 Study (202 FHR-SZ,
120 FHR-BP and 200 controls) were selected. Socio-economic and health data were obtained to compare high-risk groups
and controls, and participants versus non-participants. Selection bias impact on results was analyzed through inverse prob-
ability weights.

Results In the total sample of 11,959 children, FHR-SZ and FHR-BP children had more socio-economic and health disad-
vantages than controls (p <0.001 for most). VIA 7 non-participants had a poorer function, e.g. more paternal somatic and
mental illness (p=0.02 and p=0.04 for FHR-SZ), notifications of concern (FHR-BP and PBC p <0.001), placements out
of home (p =0.03 for FHR-SZ), and lower level of education (p <0.01 for maternal FHR-SZ and FHR-BP, p=0.001 for
paternal FHR-BP). Inverse probability weighted analyses of results generated from the VIA Study showed minor changes
in study findings after adjustment for the found selection bias.

Conclusions Familial high-risk families have multiple socio-economic and health disadvantages. In The VIA 7 Study,
although comparable regarding mental illness severity after their child’s birth, socioeconomic and health disadvantages are
more profound amongst non-participants than amongst participants.

Keywords Familial high-risk - Severe parental mental illness - Socio-economy - Representativity - Generalizability

Introduction Due to their tenfold increased risk of having these disor-
ders compared to control children, children of parents with
Schizophrenia and bipolar disorder are severe mental dis-  schizophrenia or bipolar disorder constitute an important

orders with major implications for the affected individuals ~ population when studying antecedents and risk factors
and their relatives. Both illnesses are complex psychiatric ~ [2]. Additionally, their partially shared aetiology [3-5]

brain disorders influenced by interacting genetic and envi- ~ makes it appropriate to study them side-by-side. Previous
ronmental factors [1]. A positive famlly history of either familial hlgh—rlsk studies have documented that children
of these disorders is the largest single risk factor for devel- ~ at familial high risk of schizophrenia or bipolar disorder
oping the same illness or other psychiatric disorders [2].  have increased levels of early psychiatric symptomatol-

ogy [6-11], neuro- and socio-cognitive deficits [12—-23]
and neuromotor impairments [12, 13, 24, 25], generally
to a higher extent among children at familial high-risk of
schizophrenia than of bipolar disorder. Finally, the parental

P4 Mette Falkenberg Krantz
Mette.Falkenberg.Krantz@regionh.dk

Extended author information available on the last page of the article

Published online: 10 September 2022 @ Springer


http://orcid.org/0000-0003-1352-0649
http://crossmark.crossref.org/dialog/?doi=10.1007/s00127-022-02338-3&domain=pdf

Social Psychiatry and Psychiatric Epidemiology

Key Summary Points

Children with familial high risk of schizophrenia or
bipolar disorder, and their parents, are more disadvan-
taged than controls regarding socio-economy, health,
family level of function, and child school life.

Families participating in The VIA 7 Study have fewer
preventive interventions, fewer notifications of concern
and their children are less frequently placed outside of the
home compared to non-participants, and thus the VIA 7
population may to some degree represent better function-
ing families than familial high-risk families in general.

socioeconomic disadvantage is associated with a higher
risk of schizophrenia [26]. Most familial high-risk studies
have limitations such as large age spans, use of conveni-
ence samples and lack of sufficient matching [13, 27]. This
hampers the generalizability of the findings. Analyses con-
cerning representativity are essential to be able to general-
ize conclusions to the entire target population [28]. Lack
of representativity may occur through selection bias and it
may occur in spite of register-based recruitment from the
general population, leading to poor external validity[28].
Further, it is a known problem from epidemiological
research that participants tend to have a higher level of
functioning than non-participants e.g. concerning social
status, level of education and health [29-32].

The first wave of The Danish High Risk and Resilience
Study, VIA 7 (hereafter The VIA 7 Study), was conducted
to examine early development, risk and resilience factors
in children of parents with schizophrenia or bipolar dis-
order. The study participants constitute a register-based
cohort with a narrow age span, where children with
familial high risk of schizophrenia are matched to con-
trols with no such parental diagnosis. The VIA 7 Study
presents a unique possibility to examine representativity,
as the Danish national registers [33, 34] can be utilized
to compare participants to non-participants regarding e.g.
socioeconomic and health-related factors of relevance for
later child development. Concerns about recall bias can
thus be avoided, and group differences as well as differ-
ences between participants and non-participants can be
examined. This allows for the nationwide estimation of
disadvantages amongst children with familial high risk.
Further, register data can be used to weight the findings
of The VIA 7 Study through the use of inverse probability
weighting [35-37]. Thus, in addition to examining cohort
representativity, VIA 7 Study results in domains such as
motor function and neurocognition can be adjusted to take
any selection bias into account and thus examine how
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results from the VIA 7 Study would appear if no selection
bias had been present in the study.

Objectives

We aimed to describe socioeconomic and health-related
characteristics of children with familial high risk of schizo-
phrenia (FHR-SZ) or bipolar disorder (FHR-BP), compared
with population-based controls (PBC). We further aimed to
compare participants of The VIA 7 Study to eligible non-
participants to examine representativity of The VIA 7 Study
across familial high-risk status, hypothesizing that children
with FHR-SZ or FHR-BP in the general population would
have more severe disadvantages across multiple domains
than those already observed in the VIA 7 cohort. Finally,
we aimed to create a register-based weighting of results from
The VIA 7 Study to examine if VIA 7 Study findings would
be altered in light of the possible selection bias.

Methods

The VIA 7 Study is a register-based nested case—control
study of a cohort of 7-year-old children with one or two par-
ents with schizophrenia (schizophrenia spectrum psychosis,
defined as schizophrenia, delusional disorder or schizoaf-
fective disorder) (ICD 10-codes: F20, F22 and F25 or ICD
8-codes: 295, 297, 298.29, 298.39, 298.99) or bipolar dis-
order (ICD 10-codes F30 and F31 or ICD 8-codes: 296.19
296.39), and population-based controls. Diagnostic infor-
mation about parents, and information used for matching
on age, sex and municipality of the children was obtained
through national registers (Supplementary Table 1). Controls
were matched to children with FHR-SZ, while the FHR-BP
children were un-matched, however, comparable to the two
other groups in terms of sex and age. Eligible children were
included from the register extract from which we sorted them
chronologically by age. Only families whose children were
age-appropriate when there was available assessment capac-
ity in the project were contacted. The design of the study and
the extensive assessment battery has been presented else-
where[38]. Data collection was conducted between January
1, 2013 and January 31, 2016. The national registers provide
anonymous data according to risk group, which nationwide
cohorts such as The VIA 7 Study can use. Socioeconomic
and health-related register information regarding The VIA
7 Study participants and non-participants was obtained until
the child’s 7th birthday (Supplementary Table 1) to examine
characteristics according to the risk group and to compare
participants to non-participants. Register data were analysed
between March 1 and November 1, 2020.
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A total of 11,959 children and their biological parents
were identified in the register extract. Up to 10 control chil-
dren were included in the extract per high-risk child to make
the best match. A total of 410 FHR-SZ, 214 FHR-BP and
319 PBC children and their parents were invited. Of these,
202 FHR-SZ (49.27%), 120 FHR-BP (56.07%) and 200 PBC
(62.70%) constituting a total of 522 children and their par-
ents participated in The VIA 7 Study (Fig. 1 Flowchart).

Statistical methods

Statistical analyses were performed at the Statistics Den-
mark research database platform, using Stata/ MP version
16.1. The risk groups of the total sample and of The VIA 7
Study participants were compared using chi-square tests.

Pairwise comparisons of risk groups were performed. The
participants were compared to non-participants, applying
a chi-square test and ¢ test. Due to the register-based nature
of the data, there were only a few missing data, except for
maternal smoking during pregnancy, in which case a sepa-
rate “missing or unknown” category was constructed. No
adjustment was made for multiple comparisons since this
would increase the risk of type II errors. Because siblings
existed in the cohort, we accounted for the non-independ-
ent nature of data by applying a clustered sandwich estima-
tor of variances, using a sibling-ID as a cluster variable.
Inverse probability weights (IPW) [35] were estimated as
the inverse of the estimated probability of participation
in the VIA 7 study after fitting a binary logistic regres-
sion model of participation depending on the socioeco-
nomic and health variables in which non-participants and

(24, 706)

Data extracts from Danish National Registries? of children with FHR-SZ> ¢, FHR-BP? and 10 PBCs® for each case, born between 01-09-04 to 31-08-09

Children who were too old at start of study 01-01-2013,

\

or too young by VIA 7 inclusion end date 31-01-16

Children eligible for inclusion in VIA 78

(5, 376)

(11, 959) Children retrieved as matched controls to FHR-BP
(7,373)
J ! |
i \r
FHR-SZ FHR-BP PBC
(1,073) (774) (10,112)"
No contact ‘ No contact ‘7 > No contact
attempted (663) attempted ‘ attempted (9,793)
(560)
Attempted contact Attempted contact Attempted contact
214
(410) Nom (214) (319)
respondents (92) | Non- | Non-respondents
Declined (116) respondents (a0)
(40)
‘ Declined (54) Declined (79)
/ \

FHR-SZ included in VIA 7

Non-participating FHR-

FHR-BP included in VIA 7

(202) SZ children eligible for (120)

register analysis (871)

PBCincluded in VIA 7
(200)

Non-participating PBC children
eligible for register analysis (9912)

Non-participating FHR-
BP children eligible for
register analysis (654)

Fig. 1 Flowchart. *Danish National Registries: Danish Civil Reg-
istration System and Danish Psychiatric Central Research Register.
Based on the Danish Psychiatric Central Research Register, adults
with a diagnosis of schizophrenia spectrum psychotic illness, (defined
as schizophrenia, delusional disorder or schizoaffective disorder,
ICD 10-codes: F20, F22 and F25 or ICD 8-codes: 295, 297, 298.29,
298.39, 298.99), or with a diagnosis of bipolar disorder (ICD 10-code
F30, F31 or ICD 8-codes: 296.19 296.39) were identified. In-patient
contacts could be any time between April 1, 1969, when the register
was established, and the end of 2011. Out-patient contacts are reg-
istered from January 1, 1995 and onwards. ®FHR-SZ: Children of
parents with schizophrenia spectrum disorders. ‘“Double diagnosed
parents: Parents with diagnoses of schizophrenia and bipolar dis-
order were assigned to the schizophrenia high-risk group in accord-
ance with the ICD-10 hierarchy. 9FHR-BP: Children of parents with
bipolar disorder. “PBC: Population-based control children of parents
with no diagnoses of schizophrenia spectrum disorders or bipolar dis-
order. f Research protection: As of May 2011, legislation was enacted
to protect individuals” phone numbers from being called for partici-
pation in scientific research. Therefore, there were eligible children

who were not contacted and enrolled in VIA 7. 8Added siblings: In
very few (n<5) cases, parents in the control group consented to par-
ticipate on the condition that the sibling of the included child could
also participate. These siblings fulfilled inclusion criteria and were
thus included. "Controls selection: Up to 10 controls were retrieved
for each child in the schizophrenia spectrum disorder group and the
bipolar disorder group. Controls were matched to cases on gender,
municipality and exact age. The original intent was to only select
control cases that were matched to children in the schizophrenia
familial high-risk group. However, there are 38 BP-controls among
the 200 total controls. Definition of contact: First through letters sent
to the child’s address. If the family did not respond, contact by tel-
ephone was attempted (calls and text messages), if a phone number
could be found. JReasons for not attempting contact: Families were
invited chronologically by child’s age from the extract which listed
all eligible children. It was never the intent to include all children and
families and thus, only children with the best exact age match to the
study design were included and only when there was available assess-
ment capacity in the project.
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participants differed significantly. These were used to
compare results (Supplementary Table 2) with and with-
out such weighting.

Results

Differences between risk groups and controls
in the total sample of 11,959 children and their
parents

Significant differences regarding socio-economy, health and
family function were identified between familial high-risk
groups and PBCs in the total sample (Table 1a). Substan-
tial disadvantages were shown for children in both famil-
ial high-risk groups and were most prominent for FHR-SZ
versus PBC children in the majority of cases. Apgar score,
birth weight and gestational age were lower for the famil-
ial high-risk groups (p (SMD)=0.02 (0.08) for FHR-SZ
vs PBC for Apgar, p (SMD) < 0.001 (0.17) for FHR-SZ vs
PBC for birth weight and p (SMD) =0.003 (0.10) for FHR-
SZ vs PBC and p<0.001 (- 0.13) for FHR-BP vs PBC for
gestational age), and maternal smoking during pregnancy
was more frequent amongst the familial high-risk groups
(» <0.001 for all pairwise comparisons). The familial high-
risk children received more preventive interventions such
as support from the municipality (p <0.001 for all pairwise
comparisons), and the interventions had a longer duration
than for the PBCs (p <0.001 for all pairwise comparisons).
Notifications of concern (according to Danish legislation,
individuals and particularly professionals are obliged to
report to the municipality if they become significantly con-
cerned about the wellbeing of a child) were more common
(p <0.05 for all pairwise comparisons), as was school sup-
port and placement out of home amongst familial high-risk
children (p <0.01 for all pairwise comparisons).

Familial high-risk children had more hospital service use
than PBC (p (SMD) <0.01 (— 0.17) for bed days regarding
somatic illness for FHR-SZ vs PBC and p (SMD)=0.02
(0.09) for FHR-BP vs PBC, and p (SMD) =0.005 (0.09)
for somatic outpatient treatment for FHR-SZ vs PBC, and
p <0.001 for both familial high-risk groups vs PBC for out-
patient treatment days in mental health facilities).

Parents in the familial high-risk groups had lower lev-
els of education (p <0.001 for all pairwise comparisons),
were more frequently unemployed (p < 0.001 for all pairwise
comparisons), had a lower income (p <0.001 for all pair-
wise comparisons for familial high-risk vs PBC) and were
more frequently unmarried (defined as never been married)
or divorced (p <£0.01 for all pairwise comparisons). They
also had more contact with hospital services than PBCs
(» <0.001 for all pairwise comparisons between familial
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high-risk and PBC for bed days and outpatient days). Parents
in the familial high-risk groups were more frequently diag-
nosed with alcohol or substance use disorders, had higher
mortality rates, and a larger proportion did not have child
custody (p <0.00 1 for all pairwise comparisons between
familial high-risk and PBC). The largest differences were
found among fathers where 75.1% had child custody in the
FHR-SZ group, 82.8% in the FHR-BP group and 94.8% in
the PBC group.

Differences between risk groups in The VIA 7 Study
sample of 522 children and their parents

The VIA 7 Study sample analyses (Table 1b) showed the
same pattern, however, with less significant results: The
familial high-risk families were disadvantaged, however,
mostly to insignificant levels, in measures concerning preg-
nancy and birth. Significantly more mothers belonging to
the FHR-SZ group smoked during pregnancy (p <0.001).
The FHR groups had a higher prevalence of preventive child
interventions (p <0.003 for both familial high-risk groups
vs PBC), notifications of concern (p <0.001 for FHR-SZ),
child school support (p =0.02 for FHR-SZ vs PBC), child
placement out of home (p <0.001 for both FHR groups vs
PBC) and child illness (p (SMD)=0.01 (-0.25) for FHR-SZ
vs PBC for somatic illness bed days, and p (SMD) <0.03
(= 0.22 for FHR-SZ vs PBC and 0.30 for FHR-BP vs PBC)
for mental illness outpatient treatment for both familial high-
risk groups vs PBC). Also. for parental socio-economic fac-
tors such as level of education, income and employment,
families belonging to the FHR groups were more disadvan-
taged (p <0.001 for the majority of the measures included,
with few exceptions in the FHR-BP group). Further, FHR
families were disadvantaged regarding child custody
(» <0.05 for both familial high-risk groups vs PBC except
for mothers with schizophrenia), parental illness (p <0.05
for the majority of the measures included, including somatic
illness), and substance abuse (p <0.001 for both familial
high-risk groups vs PBC).

Differences between VIA 7 participants
and non-participants

Analysis between the 522 participating children and the
11,437 non-participants showed that the VIA 7 cohort was
not significantly different with respect to the majority of the
measures but differed significantly for some (Table 2).

A significantly higher prevalence amongst non-par-
ticipants was found for: Maternal smoking during preg-
nancy (p=0.002 for FHR-BP and p <0.001 for PBC),
living in sparsely populated areas (p <0.001 for FHR-
SZ, p=0.003 for FHR-BP and p <0.001 for PBC), child
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Table 2 (continued)

&

p value, chi-square
or ¢ test (SMD)

VIA 7 Participants

PBC

mean (SD) or n (%) mean (SD) or n (%)

Non-participants

PBC

p value, chi-square
or f test (SMD)

FHR-BP
VIA 7 Participants
mean (SD) or n (%) mean (SD) or n (%)

Non-participants

p value , chi-square FHR-BP
or 7 test (SMD)*

FHR-SZ
VIA 7 Participants

mean (SD) or n (%) mean (SD) or n (%)

Non-participants,

FHR-SZ

Springer

0.52°%*

130 (14.93) 28 (13.86) 0.70%* 54 (8.26) 9 (7.50) 0.78* 26 (0.26) <5

Any coercive

measures, 1 (%)
Father has custody 636 (74.04)

0.08*

194 (97.49)

9352 (94.70)

99 (82.50) 0.92%*

533 (82.89)

0.09*

159 (79.90)

of child, n (%)
Dead, n (%)

33(0.33) <5(0.50) 0.69*
<5

0.36*

<4
23 (19.17)

0.53* 9(1.38)

<5

19 (2.18)

0.12%

278 (2.80)

0.74*

134 (20.49)

60 (29.70) 0.63*

274 (31.46)

Any substance

abuse, n (%)

4Standard Medium Difference

bSpecial support is only registered if the amount exceeds 9 h per week

¢ DISCED: The Danish version of the International Standard Classification of Education

4All included children have a mother and a father registered and the number of mothers and fathers included thus equals the included number of children. Since some of the included children

have the same mother and father, the n in the table representing mothers and fathers is lower than the n for included children

0.05 level

®*p values, bold signifies values significant at p

preventive interventions received from the municipality
(p=0.01 for FHR-SZ and p (SMD) =0.04 (0.16) for days
of preventive interventions amongst FHR-SZ), child noti-
fications of concern (p <0.001 for FHR-BP and PBC),
child placement out of home (p =0.03 for FHR-SZ),
lower maternal and paternal age at time of the birth of
the participating child (p (SMD)=0.02 (- 0.23) for FHR-
BP and p (SMD) <0.001 (— 0.31) for PBC for mothers, p
(SMD) =0.005 (- 0.28) for FHR-BP and p (SMD)=0.04
(= 0.15) for PBC for fathers), lower maternal and pater-
nal level of education (p =0.01 for FHR-SZ and p <0.001
for FHR-BP for mothers and p=0.001 for FHR-BP for
fathers), maternal and paternal unemployment (p =0.004
for FHR-BP and p=0.007 for PBC for mothers and
p=0.04 for PBC for fathers), maternal and paternal lower
income (p (SMD)=0.02 (0.17) for PBC mothers and p
(SMD)=0.03 (- 0.22) for FHR-BP fathers), never married
(p =0.003 for FHR-BP fathers), paternal somatic illness
(p (SMD)=0.02 (0.19) for FHR-SZ), and outpatient treat-
ment days in mental health facilities before the birth of
the participating child than participants (p (SMD)=0.04
(0.16) for FHR-SZ). The latter difference was no longer
found after the child’s birth (p (SMD)=0.46 (0.06) for
FHR-SZ, p (SMD)=0.16 (-0.14) for FHR-BP and p
(SMD)=0.13 (0.11) for PBC), nor were any significant
differences found with respect to paternal inpatient treat-
ment days or coercive measures (Table 2).

No significant difference was found with respect to the
participation versus non-participation rates amongst families
with two ill parents (p =0.56) (Table 3).

Results from The VIA 7 Study weighted
through the use of register data

Analyzing selected VIA 7 Study results through IPW,
most of the differences found in analyses of observed cases
remained statistically significant (Table 4). The exceptions
primarily concerning comparisons between the FHR-SZ
and the FHR-BP group. Only in analyses of two variables,
results changed from insignificant to significant after IPW.
This was the case for the pairwise comparisons of FHR-SZ

Table 3 Children of two parents with either schizophrenia or bipolar
disorder diagnoses amongst participants in the Danish High Risk and
Resilience Study VIA 7 versus non-participants, identified through
national registers

Two ill Non-participant family VIA Participant family P value
parents, n

(%)

No 1483 (97.25) 315 (97.83) 0.56*
Yes 42 (2.75) 7(2.17)
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(CD), p value (SMD)
0.42) < 0.001*

FHR-SZ vs. FHR-
BP, weighted mean
difference or OR
—0.83(—1.24; -

mean difference or
—0.86 (— 1.23; —
0.49) <0.001*

OR (CI), p value

BP, unweighted
(SMD)

FHR-SZ vs FHR-

ference or OR (CI),
0.59)0.36*

FHR-BP vs PBC,
weighted mean dif-
p value (SMD)
1.89 (- 0.21;

OR (CI), p value
0.46)0.59*

unweighted mean
(SMD)

FHR-BP vs PBC,
difference or

0.10 (- 0.26;

ference or OR (CI),
0.30) < 0.001*

FHR-SZ vs PBC,
weighted mean dif-
p value (SMD)
—0.65 (- 0.99; —

OR (CI), p value
—-0.77 (- 1.08; —
0.45) <0.001*

FHR-SZ vs PBC,
(SMD)

difference or

p value weighted unweighted mean

Overall ANOVA,

<0.001*

Overall

ANOVA, p value
unweighted
<0.001*

education [16],
Primary/ lower
secondary
education vs
upper second-
ary education vs
bachelor degree,
equivalent or
higher, OR (CI)
p-values

Table 4 (continued)
Mother’s level of

VIA 7 domain and
assessment

P

and FHR-BP for manual dexterity (p (SMD)=0.04 (— 0.23))
and level of intelligence (p (SMD)=0.02 (— 0.26)).

Additionally, a few variables changed from significant
to insignificant after IPW in pairwise comparisons between
FHR-SZ and FHR-BP. The variables were the theory of
mind, self-perception, and home environment. Also, differ-
ences between FHR-SZ and PBC in theory of mind changed
from significant to insignificant (Table 4).

Discussion

The need for register-based validation of cohort representa-
tivity and generalizability of results in psychiatric research
has been highlighted in previous studies [39], but this is to
our knowledge the first analysis of familial high-risk children
which combines a clinically examined cohort of children
at FHR-SZ or FHR-BP with population-based register data
on a nationwide, larger familial high-risk sample. One key
advantage of this approach is the allowance for analyses of
case non-response and not only item non-response.

The children with FHR-SZ and FHR-BP and their par-
ents were disadvantaged with regard to numerous socioeco-
nomic and health measures. For the total sample, children
with FHR-SZ, but also FHR-BP, had higher prevalence
rates of prenatal and perinatal risk factors known from pre-
vious studies to be unfavorable for child development [40]
such as maternal tobacco smoking during pregnancy, lower
mean Apgar score, and a higher prevalence of preterm birth
[41-43]. During the first seven years of life, preventive inter-
ventions had more frequently been established for familial
high-risk children, and although it is positive that such inter-
ventions exist, being in need of them is not. The increased
levels of notifications of concern and placement out of home
illustrate that familial high-risk children, and their parents,
are more likely to have severe risk factors in their family
functioning as compared with controls.

Parental data showed that the familial high-risk families
have multiple group-level impairments as compared with
controls. As previously shown, it is likely that the accumu-
lation of risk factors poses socioeconomic and health risks
[44-48] not just for the parents but also for the children. As
both mothers, fathers and children in the familial high-risk
groups have various socioeconomic and health risk factors,
awareness of the accumulated burden in these families is
relevant for health policy makers when planning national
preventive strategies.

Assessing the flowchart for participation in the VIA 7
study, participation rates were found to differ between risk
groups amongst those who attempted contact, with the
FHR-SZ group having the lowest rate (49.27%), the FHR-
BP group having an intermediate rate (56.07%) and the
PBC having the highest (62.70%). Multiple factors such as
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a parental agreement to participate as well as the child’s
willingness to participate, logistic and practical barriers and
the parental capacity to overcome these may be involved.
Factors such as having parents who had split up but still
shared the custody of the child and had to agree on participa-
tion could have complicated participation in the FHR groups
where this situation was more prevalent than amongst con-
trols, and the children in the FHR groups may also have been
more reluctant to participate—for those who did participate,
we found the frequency of psychopathology to be higher in
FHR children than amongst controls and if this was also the
case for the non-participating children, it may have played a
role in them not wanting to participate.

Comparisons of VIA 7 study participants and non-partic-
ipants demonstrated that the VIA 7 cohort is representative
in most measures including parental use of mental health
facilities after the child’s birth. However, non-participants
were exposed to more risk factors such as exposure to smok-
ing during pregnancy, receiving preventive measures and
school support, placement out of home, notifications of con-
cern, lower parental levels of education and lower levels
of income. This implies lower parental and child function
and a higher degree of risk factors amongst non-participants
and indicates that the differences found between PBCs and
familial high-risk children in The VIA 7 Study may be even
larger. While the private economy probably would not have
hindered participation due to fair compensation and cover-
age of expenses, logistic issues may have played a role. We
removed barriers and facilitated participation (e.g. by offer-
ing hotel stays and taxi rides) to also include both children
and parents with severely impaired levels of functioning.
By and large, we succeeded with this, considering the many
measures in which participants and non-participants do not
differ, including the prevalence of families with two ill par-
ents. However, barriers such as coordination with foster par-
ents, or with ill parents living permanently in institutions, or
long distances to rural areas, may in some cases have played
a role. Perhaps some of these barriers have to some degree
made participation easier for families with good function
and for children who had optimal conditions to perform
well in the test battery. The fact that The VIA 7 Study may
to some degree underrepresent children and families with
lower function in spite of the huge efforts made to include
them further emphasizes the need for health policy attention
towards familial high-risk children.

Most of the results generated from the VIA Study
remained unaltered in terms of significance after adjustment
for the found selection bias through the use of IPW. The few
exceptions were primarily found in comparisons between
FHR-BP and FHR-SZ, but there was no consistent pattern
in how weighting changed the results.

There are several implications of this study. First, the
study calls for health policy awareness concerning the

impairments of familial high-risk families with respect to
education and work, health, family level of function, and
pregnancy. Second, the study concludes that there is a
selection bias towards the most well-functioning families
even though a highly flexible approach to include the most
severely impaired families was used.

Strengths and limitations

This study has several important strengths. It is the largest
and, in some respects, the only study of familial high-risk
children who have been thoroughly examined clinically and
at the same time have been identified through nationwide
registers. It is a major strength that representativity could be
examined through analyses of important prognostic factors
identified in the registers. However, it is a limitation that not
all factors of possible relevance can be obtained through the
registers. A limitation to this study is also the risk of incor-
rect information from the Danish registers. Previous studies
have shown that the Danish registers from 1990 [49] and at
present time [34] have good validity but lacked validity at
the time of the first validation study in 1980, which may be a
small limitation for the parental lifetime mental illness infor-
mation [34, 50]. Finally, private hospitals and clinics are
potential sources of underreporting although reporting to the
national registers has been mandatory since 2003 [34, 51].

Conclusions

We found substantial and predominantly highly significant
differences regarding socioeconomic status and health and
family functioning across the three groups. We found that
the VIA 7 Study is in many measures representative of the
general Danish population, but does, however, underrep-
resent particularly individuals from rural areas with low
educational levels and low-functioning children and fami-
lies. Weighted adjustment for this underrepresentation only
resulted in small changes in our findings from the VIA 7
Study, indicating that the conclusions generated from the
VIA 7 Study are in most cases unaffected by the found selec-
tion bias.. The found underrepresentation of the most dis-
advantaged families further highlights the need for policy
awareness towards this group as well as for research aware-
ness to take precautions to avoid selection bias in clinical
studies.
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