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Introduction

Neurodevelopmental disorders (NDDs) consist of a group 
of conditions with a clinically wide range of neurocognitive 
deficits and psychiatric problems. These disorders include 
attention deficit hyperactivity disorder (ADHD), autism 
spectrum disorders (ASD), tic disorders, intellectual dis-
ability, and specific learning, motor, and communication 
disorders (ICD-10 and DSM-5). They are characterised by 
early childhood onset and often lifelong symptoms that are 
dimensional and trait-like in nature. The overlap of core 
neurodevelopmental and neurocognitive symptoms between 
different NDDs is common and psychiatric comorbidities 
are frequently observed. NDDs with their typical psychi-
atric comorbidities, such as anxiety and oppositional and 

  Sanni Penttilä
sanni.penttila@oulu.fi

1 Faculty of Medicine, Research Unit of Clinical Medicine, 
University of Oulu, Oulu, Finland

2 Faculty of Medicine, Research Unit of Population Health, 
University of Oulu, Oulu, Finland

3 Department of Psychiatry, Oulu University Hospital, Oulu, 
Finland

4 The Finnish Institute for Health and Welfare (THL), 
Helsinki, Finland

5 ITLA Children’s Foundation, Helsinki, Finland

Abstract
Neurodevelopmental disorders (NDDs) are among the most common health issues in childhood and adolescence. Psychiat-
ric disorders are known to be overrepresented among children using child welfare services and placed in out-of-home care 
(OHC). Child- and parent-related determinants for OHC among a national population with NDDs were evaluated utilising 
longitudinal register data from the national Finnish Birth Cohort 1997 (n = 58,802) from birth to 18 years (1997–2015). 
The cohort members with NDDs (n = 5,143, 9% of total cohort) formed our study population. Based on their history of 
OHC, cohort members with NDD were categorised to OHC (n = 903) and non-OHC groups (n = 4,240). Of all cohort 
members with NDDs, 17.6% had a history of OHC. Within NDDs, a significant excess of ADHD diagnosis was observed 
in the OHC group compared to the non-OHC group (49% vs. 26%). The OHC group with NDDs was significantly 
characterised by having comorbid psychiatric diagnosis for conduct and oppositional disorders (adj. RR 2.21), substance 
use disorders (adj. RR 1.61) and depression and anxiety disorders (adj. RR 1.60). Of all parent-related determinants, the 
most prevailing in the OHC group compared to the non-OHC group, was social assistance received by parent (88% vs. 
44.5%). The longer the period (in years) for received social assistance, the greater the likelihood for OHC (adj. RRs range 
from 2.41 for one year to 5.24 for over 4 years). Further, significantly associating determinants for OHC were parental 
psychiatric disorders (adj. RR 1.42) and parental death (adj. RR 1.23). Our findings from the population-based cohort of 
children and adolescents with NDDs highlight the importance of screening and assessment of family situation. Also, effec-
tive prevention and treating of comorbid psychiatric disorders, especially conduct and oppositional disorders is essential.
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conduct disorders, are known to cause lifelong challenges 
in health, education, and social life [1–3].

Epidemiological data that include comprehensive evalu-
ation about the prevalence of NDDs is relatively rare; how-
ever, these disorders are regarded as very common in the 
general population. A national study from the US reported 
a combined prevalence of 17% for ten developmental dis-
abilities in US children aged 3–17 years [4]. In addition, 
many studies concerning the prevalence of separate NDDs 
such as ADHD, ASD and learning disabilities indicate that 
NDDs form a significant group of disorders [5–7].

NDDs have also been shown to be highly over-repre-
sented among children who receive child welfare services 
and, especially, among those who are placed in out-of-home 
care (OHC) [8–12]. Recently, based on a nationwide Finnish 
birth cohort population, it was reported that the prevalence 
of NDDs in children and adolescents placed in OHC was 
more than 3 times higher compared to those never placed in 
OHC (26.1% vs. 7.2%) [9].

Internationally, the number of children placed in OHC is 
very high. It is estimated to be over 2.7 million worldwide 
[13], almost 760,000 in European Union countries, and 
approximately 105,000 in the United Kingdom [14]. Fur-
thermore, it is assessed that in western countries, 3–6% of 
all children are placed in OHC during their childhood [15, 
16]. According to a Finnish study of all children born in 
1997, 5.7% of the population had a history of OHC place-
ment before age 18 [9]. The high numbers of children in 
OHC and the prevalence of NDDs among these children 
indicate that they form a significant population with social 
issues and health-related challenges.

The observation that NDDs appear and could be diag-
nosed already in childhood provides an opportunity to tar-
get early-phase preventive actions in health care at children 
with NDDs [3]. By recognising the most common determi-
nants associating with institutionalised service use in this 
population it would be possible to find ways to prevent the 
need of last-resort child welfare services. However, the indi-
vidual- and family-related determinants elevating the risk 
for OHC among the population of children with NDD have 
not been in the focus of intensive research. Earlier literature 
recognises the association of family-related determinants, 
such as parental mental health problems, substance use, 
and low income with OHC [15, 17–19]. Socioeconomic 
determinants, together with cultural orientation in the com-
munities (such as individualism and collectivism), seem to 
indicate OHC placement rates [20]. Franzen et al. (2008) 
analysed a large Swedish birth cohort register data set and 
found that cumulation of certain socio-economic risk fac-
tors, such as parental low education, unemployment and 
received social assistance, increased the risk for OHC place-
ment dramatically [21]. However, there is a research gap 

in studies addressing comprehensively the impact of indi-
vidual- and parent-related determinants in association with 
NDDs and OHC placement of children and adolescents at 
the population level.

In the current study, we were able to explore child- and 
parent-related determinants for OHC in a nationwide child 
and adolescent population with NDDs. We had access to 
longitudinal register data of all Finnish Birth Cohort 1997 
(FBC1997) members who had been diagnosed with NDD 
in special health services before age 18. The child- and par-
ent-related determinants under study comprised social and 
educational factors, morbidity, health care service use, reha-
bilitative service use, and psychiatric comorbidities. Based 
on the findings of previous literature about epidemiology 
and associating determinants of OHC and neurodevelop-
mental disorders, we formulated two hypotheses:

Hypothesis 1 We hypothesised that the population with 
NDDs and OHC placements has increased psychiatric 
comorbidity and therefore has also used more psychiatric 
and other health services, when compared to the population 
with NDDs without OHC placements.

Hypothesis 2 We hypothesised that adverse parent-related 
determinants such as received social assistance, low edu-
cation, parental substance use disorders and mental health 
problems are more common in the population with NDDs 
and OHC placements when compared to the population 
with NDDs without OHC placements.

To our knowledge, there are no previous studies includ-
ing both child- and parent-related determinants for OHC 
assessed in a nationwide population of children and ado-
lescents with NDDs. The Finnish health and social care ser-
vice system represents the quality of the welfare states in the 
Nordic region with a strong emphasis on equality, accessi-
bility, and quality for the whole population. We assume that 
the results of our study are applicable and relevant for the 
health and social service context in the majority of western 
countries.

Materials and methods

Study population and data sources

The data source of this study was register data from the 
national Finnish Birth Cohort 1997 (FBC 1997) adminis-
tered by the Finnish Institute on Health and Welfare (THL). 
This birth cohort includes register-based data of all children 
who were born in Finland in 1997 and who survived the 
perinatal period (n = 58,802). The FBC 1997 data include 
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data from several national registers such as the national 
Care Register for Health Care (CRHC) and the Child Wel-
fare Register (CWR). The cohort was followed from birth to 
18th birthday during the years 1997–2015. The FBC 1997 
data also contain register data of the biological parents of 
these children. The official Finnish personal identity codes 
enable linkage of data from different registers. Those who 
emigrated or died before age 18 were excluded. After exclu-
sion, n = 57,152.

Neurodevelopmental disorders

All birth cohort members with any diagnosis of a neuro-
developmental disorder before age 18 were extracted 
(n = 5,143, 9.0%) from the CRHC maintained by the THL. 
Data on diagnosis includes all diagnoses set in special health 
care services. The neurodevelopmental diagnoses, based 
on the 10th revision of the International Classification of 
Diseases (ICD-10), covered intellectual disabilities (F70.x-
F79.x), disorders of speech and language (F80.xx), specific 
developmental disorders of scholastic skills (F81.xx), motor 
disorders (F82), mixed specific developmental disorders 
(F83), autism and pervasive developmental disorders (F84.
xx), disturbance of activity and attention and hyperkinetic 
disorders (F90.xx), tic disorders (F95.xx) and other speci-
fied behavioural and emotional disorders with onset usually 
occurring in childhood and adolescence (F98.9). Primary 
and secondary diagnoses were checked to identify persons 
with NDDs. A person may have had a diagnosis belonging 
to several diagnostic categories. (Statistics of OHC group in 
Appendix A Table A1).

Out-of-home care

Out-of-home care (OHC) status was collected from the 
Child Welfare Register (CWR), which is maintained by the 
THL. It includes national register data on the start and end 
dates of out-of-home placements, placement settings, and 
legal grounds of the placement decision from 1991 onwards. 
Those cohort members diagnosed with NDD who had a his-
tory of any placement in OHC before age 18 were included 
in the OHC group. Of the total subpopulation of the cohort 
members with NDDs (n = 5,143), 903 (17.6%) had a history 
of OHC. The rest of the cohort members who had NDD but 
had never been placed in OHC formed the non-OHC-group 
(n = 4,240).

Child-related determinants

For each cohort member with diagnosis of a neurodevel-
opmental disorder (n = 5,143), following ICD-10 based 
comorbid diagnostic groups for psychiatric disorders were 

analysed: Conduct and oppositional disorders, psychotic 
and bipolar disorders, depression and anxiety disorders, 
FAS, substance-related disorders, self-harm and suicidality 
and PTSD.

Other child-related determinants included health service 
use such as inpatient and outpatient visits to psychiatric 
clinics and child neurology, external causes of hospitali-
sations, psychotropic purchases, disability allowance and 
rehabilitation. Inpatient and outpatient visits to child neu-
rology, child and adolescent psychiatry and psychiatry were 
searched from the CRHC. The CRHC was also utilised to 
collect information on unintentional injuries and self-injury 
and their external causes such as accidents, suicidality and 
poisonings that can cause acute hospitalisations and are 
known to associate with poor mental health [22, 23]. In 
addition, information on psychotropic purchases, disability 
allowance and rehabilitation financed by the Social Insur-
ance Institution of Finland were collected from the register 
of the Social Insurance Institution of Finland (KELA).

Parent-related determinants

Data on biological parents of the cohort members with 
NDDs included 5,143 mothers and 5,064 fathers. The cur-
rent study utilised the data of parent age at birth of cohort 
member (The Finnish Population Information System), 
highest education (Statistics Finland), amount and dura-
tion of social assistance (THL), disability pension (KELA), 
diagnosis for parental psychiatric disorders (CRHC, ICD10 
all F-codes), diagnosis for parental neurological disorders 
(CRHC, ICD10 all G-codes), parental brain injury (CRHC, 
ICD10 S06), and parental death (Statistic Finland). All these 
variables were followed until the cohort member reached 
the age of 18, apart from education, which was measured 
at the end of 2014 due to data restrictions. Data on living 
arrangements of the family (separated during follow-up, liv-
ing together during follow-up, child placed when under 1 
year old) were searched from the Finnish Population Infor-
mation System and CWR.

Data analysis

The risk ratios (RRs) with 95% confidence intervals (CIs) 
were computed to quantify the association between place-
ment in OHC and all analysed determinants. Adjusted risk 
ratios for out-of-home care (OHC) placement by child- 
and parent-related determinants were reported by mul-
tiple modified Poisson regression analyses using robust 
standard errors (HC3) [24]. Poisson regression analysis 
included model 1 for child-related determinants, model 2 
for parent-related determinants, and model 3 for combined 
child- and parent-related determinants. Of the child-related 
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Results

Of all Finnish Birth Cohort 1997 (FBC 1997) individuals 
who lived in Finland up to age of 18 years (n = 57,152), 9.0% 
(n = 5,143) had at least one diagnosis of NDDs assessed in 
special health care. Of these cohort members with NDD, 
17.6% (n = 903) had a history of out-of-home care place-
ment (OHC). Study population is described in Fig. 1.

Prevalence of neurodevelopmental disorders

As Fig. 2 shows, the prevalence of ADHD was almost 
double in the OHC group compared to the non-OHC group 

determinants, psychiatric comorbidities were included in 
model 1 and 3 considering the high correlation of them with 
those for service use, psychotropic purchases, and rehabili-
tation. FAS and PTSD were excluded due to small n values. 
All parental-related determinants except living arrange-
ments were included in model 2 and 3. Statistical analysis 
was conducted with R 4.1.1. [25].

Fig. 2 Diagnostic distribution of the Finnish Birth Cohort 1997 members with neurodevelopmental disorders, by out-of-home care (OHC) status

 

Fig. 1 Flowchart for study population
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(49.2% vs. 19.5%, RR 2.5), and eating disorder (3.2% vs. 
1.8%, RR 1.8).

Additional analysis showed that 30.3% (n = 274) of 
cohort members with NDDs in the OHC group had a com-
bination of ADHD and conduct and oppositional disorders, 
accounting for 65.9% of those with ADHD diagnosis. Vice 
versa, in the OHC group, 67.7% of those who had been diag-
nosed with conduct and oppositional disorders had ADHD. 
Respectively, in the non-OHC group, 5.9% (n = 250) had 
a combination of ADHD and conduct and oppositional 
disorders.

Other child-related determinants

In general, as seen in Table 1, health service use as child-
related determinant was more prevalent in the OHC group 
than in the non-OHC group. The OHC and non-OHC groups 
differed statistically significantly in specialised level health 
service use, including adolescent psychiatry (71.5% vs. 
25.6%, RR 2.8), psychiatry (19.3% vs. 6.5%, RR 3.0) and 
child psychiatry (58.5% vs. 27.9%, RR 2.1). The OHC group 
also had more commonly utilised psychiatric inpatient care 
(1.8% vs. 0.2%, RR 10.7), adolescent psychiatric inpatient 
care (25.0% vs. 4.5%, RR 5.6) and child psychiatric inpa-
tient care (22.4% vs. 4.9%, RR 4.6%). The OHC group was 
also more likely to have prescribed psychotropic purchases 
(69.1% vs. 38.51%. RR 1.8) than the non-OHC group. In 
terms of the use of rehabilitation services, the OHC group 
had more often received rehabilitative psychotherapy (1% 
vs. 0.2%, RR 4.2) and rehabilitative allowance (30.2% 
vs. 19.5%, RR 1.6) than the non-OHC group. In addition, 

(48.9% vs. 26.2%, RR 1.9). Furthermore, compared to the 
non-OHC group, the OHC group was less likely to have a 
diagnosis for motor disorders (9.7% vs. 12.5%, RR 0.8), 
disorders of speech and language (24.3% vs. 37.5%, RR 
0.6) and tic disorder (4.0% vs. 6.5%, RR 0.6).

Of the cohort members with diagnosed NDDs, 17.6% 
had an OHC placement history. The mean age at first diag-
nosis was 9.48 years and the mean age at first placement 
was 10.32 years (Supplemental Table A1). Additional anal-
ysis in the subsample of NDD patients with OHC place-
ments showed that 52.6% of them had received their first 
NDD diagnosis before their first OHC placement. In those 
whose first NDD diagnosis preceded the first OHC place-
ment, the mean time-interval between NDD diagnosis and 
OHC placement was 5.5 years. Correspondingly, this time 
interval was 4.3 years when the OHC placement preceded 
the assessment of NDD diagnosis (Supplemental Table A1).

Psychiatric comorbidities

Figure 3 presents the comorbid psychiatric disorders of the 
study population with neurodevelopmental disorders. Those 
in the OHC group were 10.4 times more likely to have a 
comorbid substance-related disorder compared to the non-
OHC group (10.5% vs. 1.0%, RR 10.4). Similarly, the OHC 
group was characterised by having significantly more often 
FAS (1.8% vs. 0.1%, RR 12.5), self-harm and suicidality 
(5.1% vs. 0.5%, RR 9.4), conduct and oppositional disorders 
(44.9% vs. 8.9%, RR 5.1), psychotic and bipolar disorders 
(8.7% vs. 1.9%, RR 4.6), depression and anxiety disorders 

Fig. 3 Psychiatric comorbidities of the Finnish Birth Cohort 1997 members with neurodevelopmental disorders, by out-of-home care (OHC) status
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accident-related visit (39.8% vs. 28.2%, RR 1.4) and visits 
relating to injuries (50.7% vs. 39.7%, RR 1.3).

Parent-related determinants

Table 2 presents the parent-related determinants of the study 
population. A higher proportion of parents in the OHC group 
had no secondary education compared to the non-OHC 

the OHC group was less likely to have received disability 
allowance before the age of 6 compared to the non-OHC 
group (16.9% vs. 24.7%, RR 0.7).

External causes for hospitalisation are presented in Fig. 4 
(For ICD-codes, see Appendix A Table A2). The OHC group 
was more likely to have a hospital visit due to an assault 
(3.4% vs. 0.5%, RR 7.3) or poisoning (9.7% vs. 2.7%, 
RR 3.7). The OHC group was also more likely to have an 

Table 1 Service use of the Finnish Birth Cohort 1997 members with neurodevelopmental disorders, by out-of-home care (OHC) status
Service OHC (n = 903) non-OHC (n = 4240) Risk ratio (RR) with 95% CI
Specialised level psychiatric and child neurology health care. n 
(%)
Child neurology, outpatient
Child neurology, inpatient
Child psychiatry, outpatient
Child psychiatry, inpatient
Adolescent psychiatry, outpatient
Adolescent psychiatry, inpatient
Psychiatry, outpatient
Psychiatry, inpatient

551 (61.0%)
176 (19.5%)
375 (58.5%)
202 (22.4%)
646 (71.5%)
207 (25.0%)
174 (19.3%)
16 (1.8%)

2738 (64.6%)
922 (21.8%)
1183 (27.9%)
207 (4.9%)
1084 (25.6%)
191 (4.5%)
276 (6.5%)
7 (0.2%)

0.9 (0.89–1)
0.9 (0.78–1.04)
2.1 (1.95–2.25)
4.6 (3.83–5.49)
2.8 (2.62–2.99)
5.6 (4.43–26.01)
3.0 (2.48–3.53)
10.7 (4.43–6.65)

Prescribed psychotropic purchase, n (%) 279 (69.1%) 1633 (38.5%) 1.8 (1.69–1.9)
Rehabilitation services (KELA), n (%)
Vocational rehabilitation
Discretional rehabilitation
Intensive medical rehabilitation
Rehabilitation
Rehabilitative psychotherapy

103 (11.4%)
46 (5.1%)
127 (14.1%)
228 (25.3%)
9 (1%)

437 (10.3%)
195 (4.6%)
690 (16.3%)
1084 (25.6%)
10 (0.2%)

1.1 (0.9–1.35)
1.1 (0.81–1.51)
0.9 (0.73–1.03)
1.0 (0.87–1.12)
4.2 (1.72–10.37)

Rehabilitation allowance (16–18 years), n (%) 273 (30.2%) 826 (19.5%) 1.6 (1.38–1.74)
Disability allowance, n (%)
No disability allowance
Before age of 6
As 6-17-year-old

482 (53.4%)
153 (16.9%)
268 (29.7%)

2304 (54.3%)
1045 (24.7%)
891 (21.0%)

1.0 (0.92–1.05)
0.7 (0.59–0.80)
1.4 (1.26–1.59)

Fig. 4 External causes for hospitalisation of the Finnish Birth Cohort 1997 members with neurodevelopmental disorders, by out-of-home care 
(OHC) status

 

1 3



European Child & Adolescent Psychiatry

assistance, parental death and parental psychiatric diag-
nosis, while decreased likelihood for out-of-home place-
ment was related to higher level of education of parents. In 
combined model 3 including both child- and parent-related 
determinants, the statistically significant associations with 
OHC remained mainly the same, expect for self-harm of the 
child.

Discussion

Neurodevelopmental disorders (NDDs) are among the most 
common health issues in the child and adolescent general 
population [4]. These disorders are known to associate with 
various life-time health, social and educational adversities 
[3, 16, 26]. NDDs are also known to be markedly overrep-
resented among children and adolescents who have a his-
tory of out-of-home care (OHC), which is the uttermost 
child welfare intervention [8–11]. To the best of our knowl-
edge, there is no comprehensive research information of the 
determinants that associate with OHC in population with 
NDDs. Research-based information is needed to develop 
more effective preventive and rehabilitative strategies and 
methods.

The current study analysed social and health care reg-
ister data of the nationwide Finnish Birth Cohort 1997 
(FBC1997) population with diagnosed NDDs to explore 
diversely child- and parent-related determinants that are 
associated with OHC status. The data in our analyses cov-
ered the age period from birth to 18 years of the cohort 
members. We believe that this is the first study evaluating 

group (17.3% vs. 4.6%, RR 3.8). Furthermore, the parents of 
the OHC group were more likely to have disability pension 
(30.6% vs. 10.3%, RR 3.0) and had received social assis-
tance for more than 4 years more often (58.6% vs. 13.2%, 
RR 4.4) than the parents of the non-OHC group. In the OHC 
group, families who did not receive social assistance were 
less common (11.9% vs. 55.5%, RR 0.2) compared to the 
non-OHC group. Parental death was more common in the 
OHC group than in the non-OHC group (13.2% vs. 4.4%, 
RR 3.0). In addition, a higher proportion of parents in the 
OHC group, compared to the non-OHC group, had a diag-
nosis of psychiatric disorders (67.8% vs. 31.6%, RR 2.1), 
neurological diseases (42.4% vs. 37.5%, RR 1.1), or a diag-
nosis for brain injury (14.8% vs. 6.8%, RR 2.2).

Biological parents of the OHC group were younger than 
those in the non-OHC group (mother’s age at birth (mean) 
27.9 years vs. 29.8 years, p < 0.001, father’s age at birth 
(mean) 31.3. years vs. 32.4 years, p < 0.001).

Multiple modified Poisson regression analyses for 
out-of-home-care placement by child and parent 
-related determinants

Table 3 presents the results of multiple modified Poisson 
regression analysis for OHC by child- and parent-related 
determinants. In model 1 for child-related determinants, 
statistically significant association for placement to OHC 
was found in all psychiatric comorbidities except for eating 
disorder of the child. In model 2 for parent-related deter-
minants, the increased likelihood for placement to OHC of 
the offspring was associated with parents receiving social 

Table 2 Parent-related determinants of the Finnish Birth Cohort 1997 members with neurodevelopmental disorders, by out-of-home care (OHC) 
status
Parent-related determinants OHC (n = 903) non-OHC (n = 4240) Risk ratio (RR) with 95% CI
Separated 663 (73.4%) 1825 (43.0%) 1.7 (1.62–1.8)
Together 155 (17.2%) 2415 (57.0%) 0.3 (0.26–0.35)
Child placed when under 1 year old 85 (9.4%) - -
Parental highest education, n (%)
No secondary 156 (17.3%) 195 (4.6%) 3.8 (3.08–4.58)
Secondary 549 (60.8%) 160 (17.7%) 38 (4.2%)
Lower tertiary 1857 (43.8%) 1533 (36.2%) 655 (15.5%)
Upper tertiary or higher 1.4 (1.3–1.48) 0.5 (0.42–0.57) 0.3 (0.2–0.37)
Parental disability pension, n (%) 276 (30.6%) 437 (10.3%) 2.97 (2.6–3.39)
Social assistance, n (%)
No 107 (11.9%) 2354 (55.5%) 0.2 (0.18–0.26)
1 year 127 (14.1%) 799 (18.8%) 0.7 (0.63–0.89)
2 years 61 (6.8%) 274 (6.5%) 1.0 (0.8–1.37)
4 years 79 (8.8%) 255 (6.0%) 1.5 (1.14–1.85)
Over 4 years 529 (58.6%) 558 (13.2%) 4.4 (4.05–4.89)
Parental death, n (%) 119 (13.2%) 188 (4.4%) 3.0 (2.39–3.7)
Parental psychiatric diagnosis, n (%) 291 (67.8%) 1340 (31.6%) 2.1 (2.01–2.28)
Parental neurologic diagnosis, n (%) 383 (42.4%) 1589 (37.5%) 1.1 (1.04–1.23)
Parental brain injury, n (%) 134 (14.8%) 289 (6.8%) 2.2 (1.8–2.64)
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low education, have generally been associated with child 
welfare service use and the OHC status of the offspring 
[15, 17–19]. In general, worse economic situation in the 
family is known to associate with different adverse conse-
quences of children. Peverill et al. have reported that lower 
socio-economic status of the family is in association with 
higher levels of psychopathology in general [27]. In addi-
tion, earlier studies have indicated that family poverty has 
an association with NDDs such as ADHD in children [28]. 
Our findings confirm the importance of the family environ-
ment and parents’ situation for the wellbeing of children, 
especially among children and adolescent with NDDs. Our 
study as well as earlier research around the topic highlights 
the need of rehabilitative approaches focusing on the whole 
family. For example, the use of integrated care models that 
aim to develop patient-centred and coordinated service 
chains to social and health care services for children and 
families [29–31]. Also, an earlier Finnish study concerning 
service pathways to child psychiatric inpatient care showed 
that clinical practices are too narrowly focused on the child 
and his/her problems as an individual [32]. In practice, the 
results of our study point out that, when recognising neuro-
developmental symptoms in a child, appropriate assessment 

child- and parent-related determinants associating with 
OHC from longitudinal multi-register data from a nation-
wide birth cohort including all children and adolescents 
with NDDs diagnosed in special health care.

The main finding of this study was that parent-related 
determinants were the most essential factors associating with 
OHC status among the child and adolescent population with 
diagnosed NDDs. Of these determinants, the prevalence of 
social assistance received by parent (88% vs. 44.5%), par-
ents living separately (73.4% vs. 43.0%), and psychiatric 
disorders of parent (67.8% vs. 31.6%) was twice as high 
in the OHC group than in the non-OHC group. In the mul-
tiple regression analysis, long duration of received social 
assistance was emphasised as the most strongly associating 
determinant for the OHC status of the offspring. The lon-
ger the period of received social assistance the more toxic it 
seems to be for the offspring. We assume that long period for 
social assistance reflects prolonged stressors and prolonged 
need for diverse support in the family. Our hypothesis which 
assumed that adverse parent-related determinants are more 
common in the population with NDDs and OHC placements 
was supported by these results. Earlier studies have shown 
that the above-mentioned parent-related factors, as well as 

Variable Model 1:
Child-related deter-
minants (Adjusted 
RR, 95% CI)

Model 2: Parent-
related determinants
(Adjusted RR, 95% 
CI)

Model 3:
Combined determinants
(Adjusted RR, 95% CI)

Child-related determinants
Conduct and oppositional 
disorder

3.25 (2.86–3.68) 2.21 (1.97–2.49)

Depression and anxiety 
disorders

1.85 (1.63–2.1) 1.60 (1.42–1.8)

Psychosis and bipolar disorders 1.42 (1.18–1.7) 1.24 (1.03–1.51)
Substance use disorder 1.98 (1.69–2.32) 1.61 (1.35–1.92)
Self-harm 1.54 (1.24–1.91) 1.16 (0.91–1.48)
Eating disorder 1.15 (0.85–1.55) 1.13 (0.84–1.51)
Parent-related determinants
Parents highest education (ref. 
no edu)
 Upper tertiary or higher

0.49 (0.35–0.69) 0.51 (0.37–0.71)

 Lower tertiary 0.60 (0.5–0.72) 0.66 (0.55–0.79)
 Secondary 0.82 (0.72–0.93) 0.84 (0.74–0.96)
Parental disability pension 1.10 (0.98–1.23) 1.09 (0.97–1.22)
Social assistance (ref. no)
 Social assistance – 1 year 2.55 (1.98–3.28) 2.41 (1.90–3.06)
 Social assistance – 2 years 3.15 (2.34–4.25) 2.79 (2.10–3.71)
 Social assistance – 4 years 3.71 (2.81–4.9) 3.15 (2.4–4.12)
 Social assistance – Over 4 
years

6.63 (5.32–8.26) 5.24 (4.21–6.52)

Parental death 1.28 (1.11–1.47) 1.24 (1.07–1.44)
Parental psychiatric or sub-
stance use diagnosis

1.68 (1.46–1.92) 1.42 (1.25–1.62)

Parental brain injury 1.10 (0.96–1.25) 1.07 (0.93–1.23)
Parental neurological diagnosis 0.91 (0.81–1.0) 0.93 (0.83–1.03)

Table 3 Adjusted risk ratios 
and confidence intervals from 
multiple modified Poisson regres-
sion using robust standard errors 
(HC3) for out-of-home care 
(OHC) placement by child- and 
parent-related determinants
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of comorbid oppositional and conduct disorders seem to be 
crucial elements in the population with NDDs.

In our study, disability allowance was less commonly 
received in the OHC group before the age of 6 years. The 
disability allowance rate signals that the use of rehabilita-
tive services was less common before the age of 6 years 
in the OHC group compared to the non-OHC group. This 
result might indicate that early rehabilitation could be a 
protective and preventive trajectory for OHC. Lower use of 
rehabilitative services might be a consequence of adverse 
family situation. This assumption is justified by earlier 
studies that have reported parents’ decreased possibilities 
to ensure child’s healthcare and rehabilitation services in 
stressful family situations [28].

In the subsample of NDD patients with OHC-history, 
about half of the OHC group had their first NDD diagno-
sis before their first placement in OHC and the mean time-
interval between NDD diagnosis and OHC placements was 
5.5 years. The corresponding time interval was 4.3 years 
in those whose NDD diagnosis was set after the first OHC 
placement. A detailed inspection of the timing and the qual-
ity of health services use and the characteristics of the OHC 
placements in the OHC group and the subgroups in it is an 
essential issue for future research. There may be service 
gaps and neglected health needs among these children, as 
well as health service use that does not respond to the real 
needs of these children and the families of children with 
diagnosed NDDs.

Strengths and limitations

A strength of this study was the possibility to analyse 
national birth cohort longitudinal follow-up data from 
several national registers from birth to age 18. The pres-
ent study combined longitudinal register data including the 
whole national birth cohort population with register data of 
their biological parents. This gave the opportunity to scru-
tinise data on individual and family level. Public health 
care services in Finland cover the whole population. In 
Finland, child health clinics follow the health, growth, and 
development of all children. Early rehabilitation as well as 
guidance to social services and special health services are 
equally available for every child and family. The register 
data did not include diagnoses from primary health care 
and private health care, which is why disorders with milder 
symptoms may not be included in this study. The data used 
in this study may therefore underestimate the frequency of 
neurodevelopmental disorders and their comorbidities as 
well as psychiatric and substance use disorders and other 
health conditions of the parents. Otherwise, the CRHR data 
concerning diagnosis can be regarded comprehensive and 
reliable [39, 40].

of the social situation of the family and screening of par-
ent’s mental health should also be performed. According to 
Takalo et al. 2022, solving adverse family situations requires 
multidisciplinary collaboration. This kind of collaboration 
is effective when utilising structured models to which pro-
fessionals are committed across sectoral boundaries [33].

This study also reveals the heavy burden of psychiatric 
disorders in the OHC group with NDDs. As we assumed 
in our first hypothesis, psychiatric comorbidity was signifi-
cantly more common in the OHC group compared to the 
non-OHC group. In the multiple regression analysis, comor-
bid conduct and oppositional disorders had the highest asso-
ciation with OHC status among child-related determinants. 
In the OHC group, depression and anxiety disorders were 
more than twice as common (49.2% vs. 19.5%) and conduct 
and oppositional disorders about five times more common 
(44.9% vs. 8.9%). The OHC group used more commonly 
specialised treatment in child and adolescence psychiatry, 
which is presumable observing the commonness of the 
comorbid psychiatric disorders. They also used more often 
psychotropic medication. In addition, suicidality/self-harm 
and substance use disorders treated in special health care 
were at remarkably higher level in the OHC group. These 
findings are in line with earlier studies showing that psy-
chiatric disorders and psychiatric comorbidities are known 
to be typical with neurodevelopmental disorders [3], espe-
cially among children placed in OHC [9, 11, 16]. This study 
advocates efforts to create effective treatment models for 
children and adolescents in OHC. Treatment-based foster 
care or therapeutic foster care could offer ways to improve 
mental health and other critical outcomes of this vulnerable 
population [34–36].

We were also able to explore the distribution of differ-
ent diagnoses within NDDs and compare them between 
the OHC and the non-OHC groups. Diagnosis for ADHD 
was twice as prevalent in the OHC group compared to the 
non-OHC group. It was noteworthy that approximately half 
of the cohort members with NDDs in the OHC group had 
received an ADHD diagnosis. This finding confirms the pre-
vious studies that have reported that especially ADHD and 
ADHD-like symptoms are common among children using 
child welfare services [8].

Additional analyses showed that a combination of ADHD 
and oppositional and conduct disorder diagnosis was found 
in a third of the cohort members in the OHC group. Fur-
thermore, in the OHC group, two thirds of those with an 
ADHD diagnosis had a comorbid oppositional or conduct 
disorder diagnosis. These findings are in line with previous 
studies suggesting that ADHD with comorbid oppositional 
and conduct disorders may specifically contribute to social 
difficulties and poor psychosocial functioning in child and 
adolescent populations [2, 37, 38]. Prevention and treatment 
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the association between NDD and OHC and related deter-
minants. For example, this should include analyses of pre-
placement factors of OHC that influence the social and 
health outcomes of children and adolescents.
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