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Abstract 

Background:  Exposure to inadequate home environment may put the healthy development of familial high-risk 
children at risk. This study aimed to investigate associations between risk factors and an adequate home environment 
of children having a parent diagnosed with schizophrenia or bipolar disorder.

Methods:  From a cohort of 522 children, data from 463 7-year-old children was included. Of these 172 children 
had familial risk for schizophrenia, 109 children had familial risk for bipolar disorder, and 190 were population-based 
controls. As part of a comprehensive battery, all participants were assessed with the Middle Childhood-Home Obser-
vation for Measurement of the Environment Inventory (MC-HOME Inventory) measuring the quality of the home 
environment.

Results:  When analyzing all families together, we found that having a parent diagnosed with schizophrenia would 
have a negative impact on the home environment (ß = -1.08; 95% CI (-2.16;-0.01); p = 0.05), while familial risk for bipo-
lar disorder did not show significant predictive value. Being a single caregiver and child having experienced severe 
life events from ages 4 to 7 showed significant negative impact, while child having a mental illness diagnosis did not. 
Being a female caregiver, good social functioning of the caregiver, high child IQ and not being a single caregiver were 
found to predict positive values for the home environment. We found similar results when analyzing caregivers with 
and without a diagnosis separately.

Conclusions:  Knowledge of what predicts good home environment should be used to inform development of early 
interventions for families at risk.

Keywords:  Home environment, Risk factors, Schizophrenia, Bipolar disorder, Familial high-risk

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
A safe and secure home environment should provide 
a sufficient level of stimulation for the child to explore 
the surroundings while at the same time giving sensitive 
support in stressed situations. This will enhance chances 
of a healthy development [1, 2]. A warm and positive 
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relationship between caregiver and child is also critical 
for social development  [3] and for the development of 
the sense of a positive self [4]. Thus, positive relations and 
a supportive and safe home environment also providing 
the physical necessities like food, clothing and housing 
are essential for the well-being of a child [5]. Prior studies 
have shown that children’s cognitive and social develop-
ment is strongly linked to factors in the home environ-
ment [6, 7], and that growing up in an impaired and 
inadequate home environment poses a risk for social and 
academic functioning [8, 9], and may result in failure to 
thrive [10]. Some caregivers have problems providing the 
relevant and needed support and care for their child due 
to parental severe mental disorders [11], poverty, lack of 
knowledge and skills and lack of social support [12, 13]. 
Further, factors such as living with a single caregiver, hav-
ing an unemployed parent [7], experiencing unsupport-
ive, neglectful or insensitive parenting [14] are factors 
in the rearing environment that are also found to pose a 
risk to the well-being of a child. A Swedish register study 
documented this increased risk of socioeconomic adver-
sity in children of parents with mental illness compared 
to well parents [15].

Familial high risk (FHR) studies investigating children 
of parents with severe mental disorders like schizophre-
nia and bipolar disorder have found that these children 
are exposed to a range of environmental risk factors com-
pared to children of parents without mental disorders 
[16, 17] due to direct and indirect consequences of the 
mental health problems of the parent. These risk factors 
have a bidirectional impact on maternal and child well-
being [16]. Further, children with FHR are at an elevated 
risk of developing psychopathology [18, 19] that is iden-
tifiable already at an early age and display higher rates of 
neurocognitive deficits [17, 20]. In the Danish High Risk 
and Resilience study – VIA7, which is a familial high risk 
study based on a large sample of children (N = 522), we 
found that a larger proportion of the children with a pre-
disposition for schizophrenia also lived in a home envi-
ronment that was estimated to be of poorer quality than 
in the population-based controls (PBC) [21].

In summary, being a child with familial high risk for 
severe mental illness implies a risk of growing up with 
higher levels of adverse environmental exposures includ-
ing inadequate stimulation and support in the home 
environment compared to children whose parents do not 
have a severe mental disorder. Based on prior research 
showing that exposure to an inadequate home environ-
ment represents a risk to healthy development, we aimed 
to explore which risk factors pose the greatest risk of an 
inadequate home environment in a sample of children 
born to an affected parent. Further, we aimed to investi-
gate if there was a difference in the impact of risk factors 

between those children whose primary caregiver was 
the ill parent and those whose primary caregiver was 
not diagnosed with schizophrenia or bipolar disorder. 
We hypothesized that risk factors in the family such as 
single caregiver status, parental unemployment, paren-
tal diagnosis of misuse, low level of daily functioning of 
the parent, low level of intelligence in parent and in child, 
child diagnosed with a mental illness and high number of 
severe life events would predict lower levels of stimula-
tion and support in the home environment measured 
with HOME-MC [22].

Methods
Participants
This study reports data from a subsample of the nation-
wide Danish High Risk and Resilience Study – VIA7 
(hereafter referred to as the VIA7 study). The VIA7 study 
was conducted in Denmark from January 1, 2013 to Janu-
ary 31, 2016. The overall study design of the VIA7 study 
has been described in detail elsewhere [23]. Subjects 
were identified through the Danish Civil Registration 
System and the Danish Psychiatric Central Research reg-
ister. Schizophrenia spectrum psychosis (SZ) was defined 
as delusional disorder and schizoaffective disorder (ICD 
10-codes: F20, F22 and F25 or ICD 8-codes: 295, 297, 
298.29, 298.39, 298.89, 298.99). Bipolar disorder (BP) was 
defined by ICD 10 code F30, F31 or ICD 8-codes: 296.19, 
296.39). A list of 10 controls was drawn up for each ‘case’, 
and the best match as to gender, municipality and exact 
age was aimed for. The control children were defined as 
being born to parents who had never been diagnosed 
with schizophrenia or bipolar disorder, but who could 
have or have had other kinds of mental health problems. 
An exclusion criterion for the study was adoption.

We chose age seven since we assumed that at that 
time the mother/primary caregiver would still be able to 
remember the early years of the child’s life and develop-
ment in an anamnestic interview.

At age seven all children would have started school, 
which is a developmental milestone where demands on 
the child increase in terms of ability to pay sustained 
attention, receive collective information, navigate with 
peers, handle practical issues alone etc. The subsample 
used for this paper was data from families where the pri-
mary caregiver took part in the MC-HOME Inventory 
(N = 487), the relevant instrument for the purpose of this 
work. The primary caregiver was defined as the parent 
or foster parent who knew the child the best and spent 
most time with the child, and who was identified in col-
laboration with the parents. All meetings with the fam-
ily were arranged in a flexible manner to fit with their 
other obligations (work, school, etc.), even outside office 
hours if needed. We also assisted participating families 
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in overcoming any practical obstacles like transportation 
etc. In all families, two testers were assigned, the one who 
tested the child was kept blinded for the high risk status 
of the family during the entire testing period. Further-
more, in case of siblings (N = 16), parent and child infor-
mation was only included from the first included sibling 
in order not to count the same parent twice. Thus, this 
study sample ends up consisting of 471 7-year-old chil-
dren having a parent diagnosed with SZ (N = 172) or BP 
(N = 109) and population based controls (PBC) (N = 190) 
who did not have a diagnosis of SZ or BP. Due to missing 
values in the predictors used in our analyses we ended up 
with N = 463. For example, we had missing data on three 
children’s IQ, missing data on two children’s diagnosis 
and missing data on five children on parental IQ and 
parental functioning. These were all missing at random 
among the three groups and were due to e.g. fatigue or 
not having sufficient time for completing the last tests.

Procedure
After receiving verbal and written information about 
the study, all the participating adults (or legal guardians 
of the child) gave written informed consent. The study 
was approved by the Danish Data Protection Agency. 
The Capital Region of Denmark’s Committee on Health 
Research Ethics reviewed the protocol for approval, how-
ever, due to the absence of intervention, ethical approval 
was not deemed necessary. Assessment of the families 
was mainly conducted at the Psychosis Research Unit, 
Aarhus University Hospital Risskov, at the Research Unit, 
Mental Health Centre Copenhagen and in the homes of 
the participating families. The assessors were nurses, psy-
chologists and medical doctors trained and supervised by 
certified clinical specialists. Child assessors were blinded 
to the diagnoses of the parents.

Measures
Home environment
The home environment was measured with the Middle 
Childhood HOME Inventory (MC-HOME  Inventory) 
for children aged 6–10, also known as the Elementary 
HOME [22]. The MC-HOME  Inventory is designed 
to identify potentially inadequate home environments 
that could pose a risk to a child´s development [22, 24]. 
It consists of eight subscales, each consisting of 4–10 
items, that measure different aspects of stimulation and 
support available in the home environment. Examples 
of subscales are the Emotional climate subscale meas-
uring the caregiver´s acceptance of negative emotional 
expressions and the emotional self-control of the car-
egiver. Another subscale measures the availability of 
learning materials and opportunities available for the 
child. The subscale of Enrichment captures the extent to 

which the family utilizes community resources to sup-
port the development of the child in terms of hobbies, 
recreational activities, trips etc., while another subscale 
measures the physical environment22(Table  1S). The 
interview must always take place in the home of the child 
and requires that the assessor interacts with the child 
and the caregiver. The assessor was blinded for familial 
high risk status and followed a manual with an outline 
of how to inquire about or observe the content of the 59 
items of the interview that were scored on site and how 
different answers should be interpreted and scored. Any 
doubts were always discussed with a colleague, and often 
two researchers were present in the home. Duration is 
approximately 45–60 min. No specific cut-off scores are 
defined of a risk environment, but the primary inventor 
of the instrument suggests that a score below 1–2 stand-
ard deviations of the mean of a healthy population should 
be interpreted as a potentially inadequate home environ-
ment [22]. The cut-off is dependent on culture [25].

Training and inter‑rater reliability
A Danish MC-HOME Inventory  administration man-
ual was used to assess the quality of the home environ-
ment. The development of the Danish manual followed 
the method of the adaption process described by Bea-
ton (2000) [26]. One of the developers of the MC-
HOME  Inventory, Professor R. Bradley, approved of 
the translation (Bradley, personal communication). The 
training of the MC-HOME Inventory interview consisted 
of a 6 hour introduction including reading the HOME 
Inventory Administration Manual, watching videos of 
trained interviewers conducting MC-HOME  Inven-
tory interviews and discussing the method. All assessors 
performed at least two “practice” interviews not part of 
the VIA7 study data collection, and assessors received 
supervision from the first and second authors (DLG, AT) 
throughout the data collection period. Inter-rater reliabil-
ity was assessed using Intra-class Correlation Coefficient 
analysis comparing the variability of 11 independent rat-
ings of the same 10 subjects to the total variance across 
all ratings and all subjects. The Intra-class Correlation 
Coefficient for the total score was 0.98 (95% CI: 0.96–
1.00) on average score and 0.83 (95% CI: 0.68-0.94) on the 
individual score.

Clinical and demographic measures
Information about employment, number of experienced 
severe life events (e.g. death of a close relative, acci-
dents or somatic illness, divorce or serious problems in 
partner relationship, problems with work or unemploy-
ment, problems with housing or financial circumstances), 
and the single parent status of the person was obtained 
through structured anamnestic interviews with the 
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primary caregivers. Employment was defined as being in 
employment (including temporary leave) or following a 
recognized educational program for a minimum of 15 h 
weekly.

Level of intelligence of parents and children was 
assessed with the Reynolds Intellectual Screening Test 
(RIST) derived from the Reynolds Intellectual Assess-
ment Scale (RIAS) [27]. Present diagnoses of the children 
were identified from the semi-structured psychopathol-
ogy screening interview Kiddie Schedule for Affective 
Disorders and Schizophrenia, Present and Lifetime ver-
sion; K-SADS-PL [28].

Any life time diagnosis of substance use of the caregiv-
ers was registered as part of the psychopathology screen-
ing interview (SCAN, Schedules for Clinical Assessment 
in Neuropsychiatry) following ICD-10 [29]. Social func-
tioning of the caregiver was measured with PSP (Personal 
and Social Performance Scale [30]).

Data analyses
Only primary caregivers with a full MC-HOME Inven-
tory score and only the first included siblings were 
included in the analyses. We used Chi-square test for 
dichotomous variables and one-way analyses of variance 
(ANOVA) for continuous variables. Prior to statistical 
analyses the data was inspected and tested for normality. 
We chose not to adjust for IQ, education or unemploy-
ment in order not to over-adjust group differences that 
may be due to the possibly same underlying biological 
and genetical factors influencing the outcome measures 
[31].

The home environment was evaluated mainly on the 
basis of the previous month’s events. We deliberately 
chose the content of our model based on factors that 
were present for a longer period of time than the current 
month and thus could be considered as potential predic-
tors. In order to assess the association between various 
predictors from the primary caregiver and child and the 
MC-HOME Inventory total score multiple linear regres-
sion models were applied. Furthermore, we made a sup-
plementary multiple logistic regression analysis to assess 
the association between a number of important predic-
tors and having a poor home environment defined as a 
MC-HOME Inventory total score ≤ 40 [21]. The statisti-
cal analyses were performed using the statistical software 
Stata version 16.0.

Results
Demographics
The gender distribution was similar among the three 
groups of children. The estimated IQ of the FHR-SZ 
children was slightly lower than that of the other chil-
dren and differed significantly from the PBC children 

(FHR-SZ: m = 102.58 sd = 11.10; FHR-BP: m = 104.08 
sd = 9.42; PBC: m = 105 sd = 10.07; FHR-SZ versus PBC: 
p = 0.03). The familial high risk children had had more 
severe life events overall than the PBC children. The gen-
der distribution of the primary caregivers did not differ 
among the three groups. However, the FHR-SZ caregiv-
ers were younger and had a lower estimated IQ than the 
other primary caregivers. More primary caregivers were 
single in the two familial high risk groups compared to 
the PBC. The primary caregivers of both familial high risk 
groups had lower level of functioning, more were often 
unemployed and more had a diagnosis of substance use 
(Table 1).

Multiple regression of potential predictors in the total 
sample
In step one we investigated potential predictors of 
increasing MC-HOME  Inventory scores to learn what 
contributes to a good home environment among children 
and primary caregivers (N = 463 families) (Table 2).

Regarding the primary caregiver, age, employment sta-
tus, a diagnosis of substance use and number of severe 
life events when the child was 0–3 years did not predict 
the quality of the home environment as measured by 
MC-HOME Inventory Caregivers being female (ß = 1.68; 
95% CI (0.19;3.17); p = 0.03), not being single (ß = 2.25; 
95% CI (1.25;3.26); p < 0.001) and higher level of IQ of 
the adult (ß = 0.06; 95% CI (0.01;0.12); p = 0.02) and adult 
level of social functioning (ß = 0.13; 95% CI (0.08;0.17); 
p < 0.001) were found to have a positive impact on the 
home environment score, e.g. better social function-
ing, for instance, predicting a better home environment. 
Familial high risk of bipolar disorder (FHR-BP) was not 
found to impact the home environment, while FHR-SZ 
was seen to have a negative predictive value on the level 
of the MC-HOME Inventory score  (ß = -1.08; 95% CI 
(-2.16;-0.01); p = 0.05).

We found that having experienced more than one 
severe life event between age 4 and 7 had a negative 
impact on the home environment (two events: ß = -1.41; 
95% CI (-2.61;-0.22); p = 0.02, three events: ß = -1.80; 
95% CI (-3.39;-0.21); p = 0.03). The sex of the child or 
whether the child had a current psychiatric diagnosis did 
not seem to influence the home environment score, while 
higher IQ of the child predicted a better home environ-
ment (ß = 0.10; 95% CI (0.05;0.14); p < 0.001).

We also investigated the potential predictors of a good 
home environment defined as a MC-MC-HOME Inven-
tory cutoff score above 40 [21] (N = 463 families, 
Table 2S). The primary caregiver not being single had a 
positive influence on the home environment (ß = 0.07; 
95% CI (0.01;0.14); p = 0.03) as did the social functioning 
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of the primary caregiver (ß = 0.006; 95% CI (0.003;0.009); 
p < 0.001). However, having a diagnosis of SZ had a nega-
tive impact (ß = -0.08; 95% CI (-0.15; -0.01); p = 0.04). 
Furthermore, a higher IQ of the child had a positive 
impact on the home environment (ß = 0.005; 95% CI 
(0.002;0.008); p < 0.001).

Multiple regression of potential predictors in the index 
primary caregivers
In the second step we only used data from those fami-
lies where the primary caregiver was also the index 
parent (N = 253 families), i.e. the parents who were diag-
nosed with either bipolar disorder or schizophrenia or 
their adult matched population based control subject 
(Table 3).

Regarding the families where the index parent (i.e. 
the parent with a diagnosis) was also the child’s pri-
mary caregiver, age, sex, IQ, familiar risk status, 
employment, lifetime diagnosis of substance use and 
number of severe life events during age 0–3 of the 
child were not found to impact the home environment. 
However, we did find that not being single (ß = 3.00; 
95% CI (1.60;4.39); p < 0.001) and having a high level 
of social functioning (ß = 0.11; 95% CI (0.05;0.17); 
p < 0.001) had a positive impact on the home environ-
ment (e.g. higher social functioning predicted a bet-
ter home environment) when the index parent was 
the caregiver. On the other hand, having experienced 
two or more severe life events when the child was 4 
to 7 years old had a negative impact on the quality of 
the home environment (Two events: ß = -2.14; 95% 
CI (-3.63; -0.66); p = 0.005. Three events: ß = -2.43; 

Table 1  Sample characteristics of children and primary caregivers

a In the case of siblings, parent and child information is only included from the first included sibling in order not to count the same parent twice. bReynolds Intellectual 
Screening Test (RIST). cKSADS-PL, Kiddie Schedule for Affective Disorders and Schizophrenia. dPrimary caregiver is defined as the parent or forster parent that knows 
the child the best and spends most time with the child. ePersonal and Social Performance Scale (PSP).fData was analysed with either one-way analyses of variance 
(ANOVA) (continuous variables) or Chi-squared test (categorical variables)

N FHR-SZ FHR-BP PBC P-valuef P-valuef Pairwise comparison

FHR-SZ vs. PBC FHR-BP vs. PBC FHR-BP 
vs. 
FHR-SZ

Childrena 471 172 109 190

Females, N (%) 223/471 85 (49.42) 52 (47.71) 86 (45.26) 0.73 0.43 0.68 0.78

Children’s IQb, mean (SD) 468 102.58 (11.10) 104.08 (9.42) 105 (10.07) 0.08 0.03 0.44 0.24

Severe life events 0–3 years old 471  < 0.001  < 0.001  < 0.001 0.48

 0 63 (36.63) 48 (44.04) 114 60.00)

 1 56 (32.56) 28 (25.69) 55 (28.95)

 2 40 (23.26) 27 (24.77) 15 (7.89)

 3 13 (7.56) 6 (5.50) 6 (3.16)

Severe life events 4–7 years old: 471 0.004 0.001 0.023 0.60

 0 45 (26.16) 32 (29.36) 78 (41.05)

 1 52 (30.23) 33 (30.28) 65 (34.21)

 2 50 (29.07) 34 (31.19) 32 (16.84)

 3 25 (14.53) 10 (9.17) 15 (7.89)

K-SADS-PLc diagnosis present 469 0.002 0.001 0.012 0.67

 No 97 (57.06) 65 (59.63) 140 (73.68)

 Yes 73 (42.94) 44 (40.37) 50 (26.32)

Primary caregiversd 471 172 109 190

Female primary caregivers, N (%) 430/471 155 (90.12) 102 (93.58) 173 (91.05) 0.60 0.76 0.44 0.31

Primary caregiver’s age, mean (SD) 471 37.50 (5.95) 39.41 (5.71) 40.06 (4.15)  < 0.001  < 0.0001 0.26 0.01
Primary caregiver´s IQb, mean (SD) 466 102.43 (8.80) 104.94 (8.23) 103.97 (7.96) 0.04 0.08 0.32 0.02
Primary caregiver is single, N (%) 123/471 68 (39.53) 34 (31.19) 21 (11.05)  < 0.001  < 0.001  < 0.001 0.16

Primary caregiver´s level of 
functioninge, mean (SD)

466 72.71 (14.28) 74.70 (14.08) 84.38 (9.20)  < 0.0001  < 0.001  < 0.0001 0.26

Primary caregiver is unemployed 355/471 62 (36.05) 36 (33.03) 18 (9.47)  < 0.001  < 0.001  < 0.001 0.61

Diagnosis of substance use 22/471 13 (7.56) 9 (8.26) 0 (0)  < 0.001  < 0.001  < 0.001 0.83
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95% CI (-4.41;0.46); p = 0.02). The sex of the child 
and whether the child had a mental health diagnosis 
or not did not influence the home environment. The 
child’s IQ was positively correlated with a good home 

environment (e.g. higher IQ was associated with a bet-
ter home environment) (ß = 0.08; 95% CI (0.02;0.14); 
p = 0.01).

Table 2  Prediction of a good home environment as measured 
by the MC-HOME Inventory  total score based on data from the 
children and the primary caregivers. Primary caregiver is defined 
as the parent or foster parent that knows the child best and 
spends most time with the childa. (N = 463)

a In the case of siblings; parent and child information is only included from the 
first included sibling in order not to count the same parent twice. bRIST Reynolds 
Intellectual Screening Test. cFamiliar High Risk status (SZ Schizophrenia, BP 
Bipolar disorder, PBC population based controls). dK-SADS-PL Kiddie Schedule for 
Affective Disorders and Schizophrenia

Predictors ß SE t p-value 95%CI

Intercept 16.64 3.90 4.27  < 0.001 (8.98;24.31)

Caregiver’s age 0.04 0.04 1.05 0.30 (-0.04;0.13)

Child’s sex
  Male 0

  Female -0.48 0.43 -1.11 0.27 (-1.31;0.36)

Caregiver’s sex
  Male 0

  Female 1.68 0.76 2.21 0.03 (0.19;3.17)

IQ childb 0.10 0.02 4.42  < 0.001 (0.05;0.14)

IQ caregiverb 0.06 0.03 2.31 0.02 (0.01;0.12)

Caregiver single 0

Caregiver not single 2.25 0.51 4.40  < 0.001 (1.25;3.26)

FHRc

  FHR-SZ -1.08 0.55 -1.98 0.05 (-2.16;-0.01)

  FHR-_BP -0.58 0.59 -0.98 0.33 (-1.74;0.58)

  PBC 0

Caregiver unemployed 0.82 0.67 1.22 0.22 (-0.50;2.14)

Caregiver employed 0

Severe life events, 0–3 years old
  0 0

  1 0.34 0.51 0.66 0.51 (-0.67;1.34)

  2 0.03 0.65 0.04 0.97 (-1.25;1.30)

  3 0.59 1.02 0.57 0.57 (-1.43;2.60)

Severe life events 4–7 years old
  0 0

  1 -0.07 0.53 -0.12 0.90 (-1.12;0.98)

  2 -1.41 0.61 -2.32 0.02 (-2.61;-0.22)

  3 -1.80 0.81 -2.22 0.03 (-3.39;-0.21)

K-SADS-PLd present diagnosis
  No 0

  Yes -0.49 0.46 -1.05 0.29 (-1.40;0.42)

Diagnosis of substance use of primary caregiver
  No 0

  Yes 0.15 1.03 0.15 0.88 (-1.87;2.18)

PSP primary caregiver 0.13 0.02 5.54  < 0.001 (0.08;0.17)

F(18,444) = 12.76; p < 0.0001; R2 = 0.34; Adj. 
R2 = 0.31; Root MSE = 4.50

Table 3  Prediction of a good home environment as measured 
by the MC-HOME Inventory  total score based on data from the 
primary caregivers who are index parents and their children. An 
index parent is defined as the parent with a diagnosis of either 
schizophrenia spectrum disorder or bipolar disorder or their 
adult matched population-based control subjecta. (N = 253)

a In the case of siblings; parent and child information is only included from the 
first included sibling in order not to count the same parent twice. bRIST Reynolds 
Intellectual Screening Test. cFamiliar High Risk status (SZ Schizophrenia, BP 
Bipolar disorder, PBC population-based controls). dK-SADS-PL, Kiddie Schedule 
for Affective Disorders and Schizophrenia

Predictors ß SE t p-value 95%CI

Intercept 21.40 5.16 4.15  < 0.001 (11.25;31.56)

Caregiver’s age 0.07 0.06 1.27 0.21 (-0.04;0.18)

Child’s sex
  Male 0

  Female -0.22 0.56 -0.40 0.69 (-1.32;0.88)

Caregiver’s sex
  Male 0

  Female 1.02 1.20 0.85 0.40 (-1.34;3.37)

IQ childb 0.08 0.03 2.48 0.01 (0.02;0.14)

IQ caregiverb 0.04 0.04 1.16 0.25 (-0.03;0.11)

Caregiver single 0

Caregiver not single 3.00 0.71 4.23  < 0.001 (1.60;4.39)

FHRc

  FHR-SZ 0.09 0.74 0.13 0.90 (-1.37;1.55)

  FHR-BP 0.45 0.79 0.57 0.57 (-1.11;2.01)

  PBC 0

Caregiver unemployed 0.74 0.82 0.91 0.34 (-0.87;2.36)

Caregiver employed 0

Severe life events 0–3 years old
  0 0

  1 0.64 0.65 0.99 0.32 (-0.64;1.92)

  2 0.49 0.84 0.59 0.56 (-1.16;2.15)

  3 1.45 1.35 1.07 0.29 (-1.22;4.11)

Severe life events 4–7 years old
  0 0

  1 -1.13 0.72 -1.56 0.12 (-2.56;0.29)

  2 -2.14 0.75 -2.86 0.005 (-3.63;-0.66)

  3 -2.43 1.00 -2.43 0.02 (-4.41;0.46)

K-SADS-PLd present diagnosis
  No 0

  Yes -0.71 0.61 -1.16 0.25 (-1.90;0.49)

Diagnosis of substance use of primary caregiver
  No 0

  Yes -1.33 1.20 -1.11 0.27 (-3.70;1.04)

PSP primary caregiver 0.11 0.03 3.76  < 0.001 (0.05;0.17)

F(18,234) = 6.45; p < 0.0001; R2 = 0.33; Adj. 
R2 = 0.28; Root MSE = 4.27
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Multiple regression of potential predictors 
of the non‑index primary caregivers
In step three we analyzed only data from the families 

where the primary caregiver was the non-index parent, 
i.e. the caregiver was not the parent diagnosed with SZ or 
BP (N = 210 families) (Table 4).

Regarding the primary caregivers, age, IQ, not being 
single, employment status, substance use and severe 
life events when the child was 0–3  years old did not 
impact the home environment. Being a female caregiver 
(ß = 2.21; 95% CI (0.13;4.29); p = 0.04) had a positive 
effect on the home environment. Being a primary car-
egiver with a co-parent with either SZ or BP had a nega-
tive impact on the home environment (SZ: ß = -1.80; 95% 
CI (-3.53;-0.07); p = 0.04. BP: ß = -2.27; 95% CI (-4.09;-
0.45); p = 0.02). The gender of the child and whether the 
child was diagnosed with a mental disorder or not did 
not impact the home environment. The IQ of the child 
had a positive impact on the home environment (e.g. 
higher IQ was associated with a better home environ-
ment) (ß = 0.09; 95% CI (0.03;0.15); p = 0.006).

Discussion
In a large familial high risk cohort of 522 7-year old chil-
dren, where the majority of them had a parent diagnosed 
with either schizophrenia or bipolar disorder, we investi-
gated predictors of a good home environment. We found 
that being a female caregiver, cohabiting parents and 
good adult social functioning positively influenced the 
quality of the home environment, measured by the MC-
HOME Inventory. Familial predisposition for schizo-
phrenia and child having experienced several severe life 
events had a negative impact on the home environment. 
These results did not change much when analyses were 
broken down into those families where the primary car-
egiver was also the parent with a diagnosis of SMI and 
those where the caregiver was ‘the other/well’ parent. 
Among child characteristics we found that higher child 
IQ predicted better home environment scores, while 
mental illness of the child was insignificant.

Assessing the place where the child lives, acts and 
learns is a powerful tool when trying to capture the 
important aspects of a child’s developmental processes, 
since parenting and daily environment are highly influen-
tial [32]. Thus, it also represents a potential for preven-
tion and early intervention in families with many risk 
factors. The HOME Inventory is a validated instrument 
that has proven its value by being widely used and also 
found reliable and useful in very different cultural con-
texts with few adaptations [33]. It measures in an objec-
tive manner indicators of what theory points at as being 
crucial experiences in the child’s home that would pro-
mote and support well-being and healthy development. It 
thus mainly contains issues that are thought to be causal 
indicators of what is good for the child’s development, 
always focusing on the child as a recipient of inputs from 

Table 4  Prediction of a good home environment as measured 
by the MC-HOME  Inventory total score based on data from the 
primary caregivers who are not index parents. An index parent 
is defined as the parent with a diagnosis of either schizophrenia 
spectrum disorder or bipolar disorder or their adult matched 
population-based control subjecta. (N = 210)

a In the case of siblings; parent and child information is only included from the 
first included sibling in order not to count the same parent twice. bRIST Reynolds 
Intellectual Screening Test. cFamiliar High Risk status (SZ Schizophrenia, BP 
Bipolar disorder, PBC population-based controls). dK-SADS-PL, Kiddie Schedule 
for Affective Disorders and Schizophrenia

Predictors ß SE t p-value 95%CI

Intercept 10.50 6.10 1.72 0.09 (-1.54;22.55)

Caregiver’s age 0.07 0.06 1.05 0.30 (-0.06;0.19)

Child’s sex
  Male 0

  Female -0.67 0.66 -1.04 0.30 (-1.99;0.62)

Caregiver’s sex
  Male 0

  Female 2.21 1.06 2.09 0.04 (0.13;4.29)

IQ childb 0.09 0.03 2.79 0.006 (0.03;0.15)

IQ caregiverb 0.06 0.04 1.46 0.15 (-0.02;0.15)

Caregiver single 0

Caregiver not single 1.33 0.76 1.75 0.08 (-0.17;2.84)

FHRc

  FHR-SZ -1.80 0.88 -2.05 0.04 (-3.53;-0.07)

  FHR-BP -2.27 0.92 -2.46 0.02 (-4.09;-0.45)

  PBC 0

Caregiver unemployed 0.002 1.15  < 0.01 0.998 (-2.27;2.28)

Caregiver employed 0

Severe life events 0–3 years old
  0 0

  1 -0.26 0.82 -0.32 0.75 (-1.88;1.36)

  2 -0.22 1.04 -0.21 0.83 (-2.27;1.82)

  3 -0.24 1.59 -0.15 0.88 (-3.37;2.89)

Severe life events 4–7 years old
  0 0

  1 1.11 0.80 1.38 0.17 (-0.47;2.68)

  2 -0.05 1.03 -0.05 0.96 (-2.08;1.98)

  3 -0.82 1.44 -0.57 0.57 (-3.67;2.03)

K-SADS-PLd present diagnosis
  No 0

  Yes -0.38 0.74 -0.51 0.63 (-1.84;1.09)

Diagnosis of substance use of primary caregiver
  No 0

  Yes 3.37 1.96 1.72 0.09 (-0.50;7.23)

PSP primary caregiver 0.20 0.04 5.02  < 0.001 (0.12;0.28)

F(18,191) = 8.05; p < 0.0001; R2 = 0.43; Adj. 
R2 = 0.38; Root MSE = 4.61
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the surroundings [33]. Although MC-HOME  Inventory 
is a continuous, linear measure, sensitivity is not the 
same throughout the scale, since the scale is more sensi-
tive at the level that indicates if the environment is suf-
ficient or not, compared to the upper end, where good 
and superior environments may not be separated. Our 
analyses were based on a continuous linear assumption 
and should thus be interpreted with this in mind. In prac-
tical terms, it has a larger effect on child development 
to increase the lower home scores than to increase the 
higher ones. Our analyses only give information about 
which elements were found influential. This means that 
the MC-HOME Inventory is a measure of indices rather 
than a scale [33].

In this study we aimed to assess the impact of some 
of the known risk factors that have already been pro-
posed to be associated with poorer family functioning 
and other negative childhood circumstances. One factor 
that was investigated is the single parent status, which is 
quite common in Denmark. It has been shown that sin-
gle parenting can be associated with less stimulation and 
poorer material resources and could thus potentially be 
disadvantageous for a child. This is a logical consequence 
as two adults can provide more stimulation and support 
than one, but at the same time it is important to point out 
that a single parent can do very well as a parent, even if 
it takes an extra effort. In the MC-HOME inventory the 
opportunities for higher scores are more prevalent if two 
adults live together and can provide the issues investi-
gated, in fact, one item directly reports ‘single caregiver 
in household’. The PSP-score is an estimate of the level of 
the caregiver’s social and personal functioning in the pre-
vious month and was found to be highly correlated with 
the MC-HOME Inventory score in all three analyses. This 
is meaningful since many of the measured items strongly 
rely on the parent/caregiver ability to take the responsi-
bility for the provision of a relevant level of stimulation, 
structure, routines and support, encouraging the child’s 
independence in daily life, providing material goods for 
hobbies and activities and offering warmth and sensitive 
caring – all aspects of parenting that can be adversely 
affected by the consequences of severe mental illness. 
From a preventive perspective, supporting the parent’s 
daily functioning, e.g. by offering parental training or 
personal support, would most likely be effective also in 
terms of improving the home environment for the child. 
Further, initiatives that strengthen the social support 
through mapping the social network and encouraging 
social contacts for the family could be another approach. 
This is one of the focus points, among others, of one of 
the most used and evidence based interventions, Beard-
slee’s Family Talk [34]. There are however no national 

guidelines or systematic early interventions for these 
children or their families in Denmark yet.

A child’s mental illness diagnosis did not seem to influ-
ence the MC-HOME Inventory score, which could be an 
indication that the parents manage to adapt to the child’s 
special needs and still provide a good home environment. 
For instance, having a clear daily structure and fixed rules 
about homework and bedtime is helpful for most chil-
dren, also those with a diagnosis. This also shows that a 
good environment can be provided in many ways, and if 
the child does not like to go out on excursions or see live 
concerts (items from MC-HOME Inventory) then posi-
tive scores can be achieved in other ways. It could also 
be speculated if externalizing compared to internaliz-
ing child disorders would have a different impact on the 
home environment, but this was out of scope of the cur-
rent study.

We also saw that there were only minor differences 
between the subgroup where the caregiver was also the 
one with a diagnosis and the subgroup where the car-
egiver is not the ill person. This could indicate that if the 
person with the diagnosis is also the caregiver, this means 
that he/she is quite well-functioning – or that the impact 
of the mental illness is the same, no matter who has the 
diagnosis. It is important to remember that some parents 
were at full remission or had only minor symptoms, while 
others were more influenced by their mental health prob-
lems. In other words, the way mental illness can affect 
family life and interpersonal relations varies a great deal, 
also from a more psychological perspective. Many chil-
dren and parents experience feelings of loss and sorrow 
in relation to having to deal with mental illness, either 
their own or the other parent’s [35].

Strengths: This study has the strength of being the first 
study to assess the association between known exposures 
and risk factors and associations with the quality of the 
home environment in a large sample with a narrow age 
range. Only a minor proportion of the participating fam-
ilies did not provide sufficient data for the interview to 
be included in the analysis. The high participation rate is 
most likely due to the flexible and friendly approach of 
the assessors. The substantial inter-rater reliability [36] 
indicates that with a sufficient amount of traning differ-
ent assessors can obtain similar results using the MC-
HOME Inventory. The raters were blinded to the familial 
risk status, which minimizes the risk of assessor bias. The 
R2 values for the regression models were good, indicating 
that the models explained a reasonably high amount of 
variance.

Limitations: In Denmark, it is not unusual for some 
children to live with separated parents by dividing their 
time equally between the two parents’ homes – but we 
only measured one home environment, namely where 
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the child’s address was registered/the primary caregiver. 
Some positive things for a child’s development are not 
part of the MC-HOME Inventory, e.g. having a pet, 
which some families mentioned as important for their 
child. General limitations of the study are described 
elsewhere [23]. Results should be interpretated with 
caution since some of  the risk factors investigated 
may be partly overlapping, e.g. parental mental illness 
and risk of experiencing severe life events (Brandt, J. 
submitted).

Conclusion
By exploring exposure to risk factors and their associa-
tion with decreasing scores of the quality of the home 
environment of children with FHR, this study contrib-
utes to the understanding of what influences the home 
environment and thus also our opportunities for acting 
and supporting this high-risk population. For example, 
adult mental health services could pay more attention to 
the role of parenting of their patients and support their 
recovery process also in terms of increasing daily func-
tioning in the home, since this will have direct impact on 
the children according to our resutls. Our hope is that the 
results from this study will also increase the awareness 
of possible interventions regarding the quality of stimu-
lation and support children with FHR to help prevent 
these children from developing behavioral difficulties 
and psychopathology. One option is to provide paren-
tal or family support by offering parental training and at 
the same time implementing initiatives that reduce risk 
of severe life events and trauma in these children’s lives. 
Our research also encourages a more family-based and 
holistic approach to patients in  families where a parent 
has a mental illness to supplement treatment, e.g. from 
adult psychiatry.

Significant outcomes

•	 Predictors of a good home environment were ana-
lyzed in a large familial high-risk cohort of 522 7-year 
old children, the majority of whom had a parent diag-
nosed with either schizophrenia or bipolar disorder 
based on data from home visits (MC-HOME Inven-
tory)

•	 Being a female caregiver, cohabiting parents and 
good adult social functioning positively influenced 
the quality of the home  environment. Higher child 
IQ predicted better home environment scores, while 
mental illness of the child was insignificant

•	 Familial predisposition for schizophrenia and child 
having experienced several severe life events had 

a negative impact on the home environment, and 
results did not change much when analyses were 
broken down into those families where the caregiver 
was also the parent with a diagnosis of SMI and those 
where the caregiver was ‘the other/well’ parent

•	 Results should be used for developing early interven-
tions for improving the home environment for fami-
lies at risk

Limitations

•	 The full cohort consists of 522 families, but some did 
not participate in the home environment assessment, 
resulting in only 463 families providing data for this 
work

•	 The MC-HOME Inventory is a continouos scale, but 
more sensitive at the lower end (cut-off) and results 
should be interpretated with caution

•	 Children with two homes are only assessed in one of 
them
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