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ABSTRACT

Problems in mental health and socioeconomic health inequalities during childhood and adolescence are
receiving important scientific and political attention. This in mind, we study how current family income and
parental education are associated with psychiatric disorders among children in a well-developed welfare state,
Finland. To gain a deeper understanding of how these disparities develop through early life course, we study the
differences between genders, age groups, types of mental disorders, and also take into account the role of
parental mental disorders. We exploit high-quality Finnish register data containing the whole population aged
4-17 with information on their families and parents. Our results of linear probability models show that lower
parental education is consistently associated with higher probability of mental disorders throughout childhood,
although some gender and disorder-specific differences are also identified. Interestingly, household income is
related to mental health in more complex ways, having both negative and positive associations with psychiatric
disorders. Inequalities are stronger among boys than girls, and the strongest associations are found among boys
aged 7-12 and girls aged 13-17. Parental mental disorders increase the risk of children’s psychiatric disorders
but do not explain socioeconomic disparities. Considering the negative effects of mental problems on socio-
economic outcomes, inequalities in childhood mental health can be expected to reinforce other social inequalities
in later life and should therefore be a focus of interventions.

1. Introduction

Problems in mental health and socioeconomic health disparities
during childhood and adolescence have received a lot of attention,
especially since the Covid-19 pandemic. As health problems in child-
hood can have long-lasting effects, the trend of rising mental health is-
sues warrants a serious consideration. Evidence on mental health
disparities is needed to design effective policies and to understand how
social inequalities are created.

There is plenty of evidence on socioeconomic inequalities in health
using various indicators for both health and socioeconomic status
(Kivimaki et al., 2020). Importantly, these disparities have been found
also among children and adolescents (Case, Lubotsky, & Paxson, 2002;
Kruk, 2013), as well as for mental health among children (Hakulinen,
Mok, et al., 2020; Paananen, Ristikari, Merikukka, & Gissler, 2013). Less
is known about the mechanisms explaining the early start for in-
equalities and how they develop throughout childhood. For example,
parental health can directly affect the socioeconomic status of the family
and health of the child.

* Corresponding author..

In this article, we examine mental health disparities in childhood
across socioeconomic classes exploiting high-quality Finnish register
data that provides us rich information on the entire population. Our
main research question is what socioeconomic inequalities exist in the
prevalence of mental disorders among children aged 4-17 in Finland.
Second, we investigate whether the same pattern of inequality is found
when looking at parental education and income as the measure of so-
cioeconomic status. Third, we describe differences in the level of
inequality between boys and girls, age groups, and psychiatric disorder
groups. Fourth, we further contribute to the existing literature on mental
health inequalities by examining whether parental mental disorders
explain inequality among children. Fifth, we further examine whether
the association between parental mental health and child’s mental
health is moderated by socioeconomic status of the parent.

Mental health problems in childhood and youth have many negative
social and economic consequences. They have been shown to have an
association with noncompletion and choice of study track in Finnish
upper secondary education (Mikkonen, Remes, Moustgaard, & Marti-
kainen, 2020, 2021) and with the likelihood and duration of receipt of

E-mail addresses: maria.vaalavuo@thl.fi (M. Vaalavuo), ripsa.niemi@thl.fi (R. Niemi), jaana.suvisaari@thl.fi (J. Suvisaari).

https://doi.org/10.1016/j.ssmph.2022.101277

Received 16 August 2022; Received in revised form 26 October 2022; Accepted 27 October 2022

Available online 29 October 2022

2352-8273/© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nec-nd/4.0/).


mailto:maria.vaalavuo@thl.fi
mailto:ripsa.niemi@thl.fi
mailto:jaana.suvisaari@thl.fi
www.sciencedirect.com/science/journal/23528273
https://www.elsevier.com/locate/ssmph
https://doi.org/10.1016/j.ssmph.2022.101277
https://doi.org/10.1016/j.ssmph.2022.101277
https://doi.org/10.1016/j.ssmph.2022.101277
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

M. Vaalavuo et al.

social assistance in young adulthood (Haula & Vaalavuo, 2021; Vaala-
vuo & Bakkum, 2021). Autism spectrum and psychotic disorders during
adolescence have a strong association with not being in education,
employment or training (NEET) in early adulthood (Ringbom et al.,
2021). A Swedish study found that children with conduct problems had
an increased risk of developing both mental disorders and other prob-
lems such as criminal behaviour and substance and alcohol misuse in
emerging adulthood (Lichtenstein et al., 2020). In addition, mental
disorders of Swedish male adolescents were associated with poorer la-
bour market outcomes such as lower earnings, higher unemployment,
and higher welfare benefit receipt (Lundborg, Nilsson, & Rooth, 2014).
Psychological problems in childhood were associated also with reduced
family income and lower educational attainments in adulthood in the US
(Smith & Smith, 2010). Consequently, socioeconomic inequalities in
mental health in early life course may perpetuate other social in-
equalities in life. Therefore, tackling mental health inequalities should
be among the priorities of public health as well as social policy.

2. Background & literature review
2.1. Theoretical framework

Socioeconomic health inequalities have been studied widely with
consistent results (Kroger, Pakpahan, & Hoffmann, 2015). There are two
main hypotheses, that offer possible explanations for the social gradient
in health: social causation and social selection hypotheses. Social
causation theory argues that people with lower socioeconomic status
have worse life circumstances, such as less resources, poorer health
behaviour and higher levels of stress, which contribute to poorer health
(ain Fig. 1). Social selection thesis, on the other hand, claims that people
with poorer health have worse possibilities and abilities to achieve
higher socioeconomic status and to invest in their education and career
(b in Fig. 1). (E.g., Hoffmann, Kroger, & Pakpahan, 2018; Kroger et al.,
2015; Reiss, 2013.)

However, these hypotheses are not exclusive. A systematic review of
evidence found that both theories are quite equally supported by
research (Kroger et al., 2015). However, the choice of SES indicators
influenced the results and the support for the alternative theories.
Another possible explanation for the association is indirect selection,
where both SES and (mental) health are assumed to be caused by
common background factors, for example genetic, cognitive and phys-
ical characteristics, or risk taking behaviour (Hoffmann et al., 2018).

The relevant mechanisms at play might be different when we look at
health inequalities in childhood. In addition, it might be impossible to
disentangle the different mechanisms. For example, through social se-
lection, parental health affects the socioeconomic status of the family
that, consequently, through social causation, affects childhood health,
or the other way around. Furthermore, it should not be excluded that a
child’s health affects parental well-being as has been demonstrated by
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Fig. 1. Associations between parental and child mental health and socioeco-
nomic status.
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Vaalavuo, Salokangas, and Tahvonen (2022) regarding the impact of
child cancer on parental labour market outcomes (mechanism not
shown in Fig. 1). Arrow c in Fig. 1 also illustrates the socio-genetic
mechanisms from parental mental health to a child’s mental health:
psychiatric problems among parents can be risk factors for offspring
mental health both genetically as well as through social and familial
mechanisms (Mortensen, Pedersen, Melbye, Mors, & Ewald, 2003; Tie-
nari et al., 2004).

Age is an important factor in understanding health inequalities,
because the relationship of socioeconomic status and health varies by
age (Dupre, 2007). For example, the health differences of educational
and occupational groups widened by age in a Swedish study (Leopold,
2016). However, a study from the US found that association of lower SES
and poorer health did not change with age throughout childhood (Chen,
Martin, & Matthews, 2006). Another US-based study found that finan-
cial problems in childhood family had a stronger association with
mental disorder onsets in ages 4-12 than onsets in adolescence and early
adulthood, although the association was found in all ages (McLaughlin
et al., 2011).

2.2. Mental disorders in childhood

Many mental disorders typically first appear in childhood and
adolescence. Age of onset is the earliest in autism spectrum and impulse-
control disorders. Some of the anxiety disorders also appear early. Mood
disorders and substance use disorders often first occur in adolescence,
but the median age of onsets has larger ranges (Kessler et al., 2007.).
According to Kessler, Berglund, Demler, Jin, and Walters (2005), the
majority of psychiatric disorders start by the age of 24. Prevalence for
childhood mental disorder was 12.7 percent in a systematic review of
studies from high-income countries (Barican et al., 2022). Most common
disorders were anxiety and ADHD.

In Finland, the use of health services for mental disorders has
increased among adolescents in recent years. The largest absolute in-
creases were found for depression, anxiety, and ADHD, while the pattern
in disorders between genders varied (Gyllenberg et al., 2018.). Also the
age-specific prevalence of diagnoses for autism spectrum disorder,
childhood autism, hyperkinetic disorder, obsessive compulsive disorder
and Tourette syndrome has risen in Finland, Sweden and Denmark be-
tween years 1990 and 2007 (Atladottir et al., 2015).

Parental mental disorders are risk factors for child’s mental disorders
(Dean et al., 2010). They might also mediate or moderate the association
between parental SES and offspring mental health. More research is
needed on the topic as the associations are complex. For example,
schizophrenia has an association with both low parental SES and psy-
chiatric disorders in the family (Agerbo et al., 2015). Another study
found that Finnish children aged 0-12 years, whose mothers had psy-
chiatric disorders and substance abuse problems, had a higher risk of
developing emotional, behavioural, and psychological development
mental health disorders than other children. The risks were higher for
boys than for girls and for children, whose mothers were socioeco-
nomically disadvantaged (Ranta & Raitasalo, 2015.).

2.3. Mental disorders and childhood living conditions

According to a systematic literature review (Reiss, 2013), children
and adolescents aged 4-18 from low SES families are two to three times
more likely to have mental health issues than their peers with high SES.
Out of SES indicators, low levels of household income and parental
education had the best predictive power. There were no big gender
differences between SES and mental health, and the association was
found in all ages. Moreover, Torikka et al. (2014) found that the prev-
alence of self-reported depression has risen in Finland especially among
adolescents who have unemployed and lower educated parents.
Consequently, disparities between socioeconomic groups have widened.

Several studies have shown that poor family income is associated
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with higher amount of all mental disorders among children (e.g., Boe,
@verland, Lundervold, & Hysing, 2012; Najman et al., 2010). A Nor-
wegian register-based study of 5-17-year-old children by Kinge et al.
(2021) found that the prevalence of mental disorder differed by parental
income as poorer children had notably more mental disorders than
children from high-earning families. Similarly, family poverty in child-
hood and adolescence had an association with higher levels of anxiety
and depression in adolescence and young adulthood in an Australian
study. Recurring exposures to poverty over early life course led to
stronger associations (Najman et al., 2010.). The consequences of
childhood conditions can also be long-lasting. For example, a Danish
study found that lower level of family income in childhood was associ-
ated with a higher risk of developing mental disorders and getting a
diagnosis during ages 15-37 (Hakulinen, Mok, et al., 2020). Also,
parental separation or divorce is associated with a higher risk of child’s
mental health problems, but socioeconomic factors explain part of the
effect (Lucas, Nicholson, & Erbas, 2013; Strohschein, 2005).

In addition, children from low SES families have been found to be
more likely to have more than one disorder at the same time (comor-
bidity) than their peers with a high SES. As for specific disorders, a
stronger association with low SES and externalizing disorders has been
identified in many studies compared with internalizing disorders,
although not all results are consistent (Reiss, 2013.). On the other hand,
Sariaslan et al. (2021) found no causal effects between changing family
income during childhood and adolescence and severe mental health
diagnoses among young adults in Finland, when sibling-comparison
models were employed. This study however received critic for its use
of a sibling design as a tool to study causality of family income (Rod,
Lange, & Petersen, 2021). While causal studies on the topic are difficult
to conduct, Costello, Compton, Keeler, and Angold (2003) were able to
examine the effects of a policy intervention in the US. They studied
poverty and mental health and found support for the social causation
theory. After a poverty intervention, American Indian children, whose
families left poverty, had fewer (behavioural) mental health symptoms.

3. Data and methods
3.1. Data and analysis sample

We use individual-level register data of the total population in
Finland. Our data on psychiatric health information is obtained from the
Care Register for Health Care (Hilmo), which is provided by the Finnish
Institute of Health and Welfare. It contains information on the use of
public specialized health care services and ICD-10 codes (International
Classification for Diseases) for diagnoses. We also exploit Statistics
Finland’s register data that allow linking family members and include
various socioeconomic information on annual level. The data is ano-
nymized, and it is analysed in a remote system provided by Statistics
Finland.

Our analysis sample consists of children aged 4-17 years in 2018.
Children below 4 years old were omitted due to low incidence of mental
disorders in the public record. Children and biological and adoptive
parents were linked to each other with individual identification
numbers. We also utilise household level data, which is used for infor-
mation about children’s living environment, for example, household
income, whether they live with their parents, and the number of siblings.
Parental mental disorder information was included from years
2014-2018, all other information refers to year 2018.

In year 2018 there were 849,233 children aged 4-17 years living in
Finland. However, we excluded from the analysis sample children for
whom one or both parent identification numbers were missing (n =
21,245) and children who were not living in the same household with
neither of their biological or adoptive parents (n = 13,818). For the
former group no parental information could be found and the latter
consist of special groups of children living for example in foster homes,
custody and adolescents living on their own. After these exclusions our
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analysis sample consist of 815,616 children.
3.2. Dependent variable

Our dependent variable is a binary variable indicating a mental
disorder based on ICD-10 F-class diagnosis in public special health care.
If a child had a treatment contact in specialized health care with any
mental disorder diagnosis during 2018, the variable has a value of 1,
otherwise it has a value of 0. All F-class disorders were included except
for organic, including symptomatic, mental disorders (FO0-F09), intel-
lectual disability (F70-F79) and developmental disorder of speech,
language, learning and motor coordination (F80-F83). These conditions
are often congenital or caused by a serious medical illness during
childhood, and are mostly diagnosed and treated in pediatric, neuro-
logical and disability services, not in psychiatric services. The fre-
quencies of different diagnosis groups are presented in Table 1.

In addition, if a child had a treatment contact in the specialized field
of psychiatry, child psychiatry or youth psychiatry without any ICD-10
diagnosis or had a Z-class diagnosis, the child is categorised as having a
mental disorder. Z-class refers to factors that have an impact on the state
of health or contacts to service providers. These visits often indicate that
the patient had an evaluation period for psychiatric symptoms, for
which a diagnosis is not yet given. We also use similar variables for
different psychiatric diagnostic groups.

3.3. Independent and control variables

Our main explanatory variables are indicators of socioeconomic
status of the child’s family: income and parental education. We use
household income to describe childhood living environment. Household
income is defined as household’s disposable income in year 2018, more
specifically income after taxes and income transfers, divided by the
OECD consumption unit. Incomes are presented as quintiles that are
formed based on the analysis sample. 1.7 percent had a missing value for
household income.

Parental education refers to the highest completed degree, separately
for mothers and fathers, and it is split to three categories: lower sec-
ondary or less, upper secondary education, and tertiary education. In the
models we use maternal educational level but also include a robustness
check for paternal education.

We control for child’s age, as a categorical variable (4-6, 7-12 and
13-17 years), and gender. Information on child’s family structure, i.e.,
whether the child lives with both parents, only mother or only father, is
also used. This variable indicates parental separation status, which is
two-sided. On one hand, parental separation creates family instability,
which might account for mental disorders, and on the other hand,
parental separation often leads to lower income level. In addition, we
controlled for maternal age at birth, urbanization of municipality of
child’s residence, immigration background, where child was classified
as having an immigrant background when both parents were born
outside Finland, and the number of siblings. Parental mental disorder is
controlled for both mother and father and coded as a binary variable like
our main dependent variable. It contains all F-class disorders, but
neither empty nor Z-class main diagnosis visits in psychiatric units of
specialized health care.

Independent and control variables and their prevalence in the anal-
ysis sample are presented in Table 2.

3.4. Methods

We use linear probability models to estimate the association between
child’s mental disorder and parental socioeconomic status. Linear
probability method allows comparing between different models and is
easier to interpret than logistic regression models (Hellevik, 2009). The
models are conducted separately for boys and girls due to important
gender differences in the prevalence of psychiatric diagnoses.
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Table 1
12-month prevalence of psychiatric disorder groups by gender and age group (2018).
All Gender Age N
Boy Girl 4-6 7-12 13-17
No mental disorder 95.3% 95.9% 95.7% 98.3% 95.6% 93.0% 777,212
Alcohol and other substance use disorders (F10-F19) 0.1% 0.1% 0.1% 0.0% 0.01% 0.3% 802
Schizophrenia spectrum disorders (F20-F29) 0.04% 0.03% 0.04% 0.0% 0.01% 0.1% 301
Bipolar disorders (F30, F31, F34.0) 0.02% 0.01% 0.02% 0.0% 0.0% 0.04% 138
Depressive disorders (F32, F33, F34.1) 0.7% 0.4% 1.02% 0.0% 0.2% 1.8% 5509
Anxiety disorders (F40, F41, F42) 0.6% 0.3% 0.87% 0.02% 0.2% 1.5% 4820
Trauma- and stress-related disorders (F43) 0.2% 0.1% 0.21% 0.03% 0.1% 0.3% 1435
Eating disorders (F50) 0.2% 0.03% 0.27% 0.0% 0.03% 0.4% 1193
Autism spectrum disorders and other disorders of psychological development (F85, F88,  0.5% 0.8% 0.25% 0.4% 0.6% 0.5% 4438
F89)

ADHD/Hyperkinetic disorders (F90) 1.0% 1.6% 0.39% 0.3% 1.4% 0.9% 8065
Conduct disorders (F91, F92) 0.3% 0.5% 0.18% 0.1% 0.4% 0.4% 2765
Emotional disorder with onset specific to childhood (F93) 0.5% 0.5% 0.48% 0.1% 0.6% 0.6% 3788
Other childhood onset disorders (F94-F98) 0.6% 0.7% 0.44% 0.5% 0.8% 0.4% 4699
Total number of observations 100.0% 417,786 397,830 175,041 361,031 279,544 815,616

The modelling procedure begins by testing separately the association
between maternal education or income quintile and any psychiatric
disorder of the child. The first model includes child’s age group,
maternal birth age and maternal education level as independent factors.
In model 2, we add family structure, type of municipality, immigration
background, and number of siblings as control variables. Then we enter
both maternal and paternal psychiatric disorders in model 3. Same
procedure is repeated, but instead of maternal education we test
household income quintile as the main independent variable . Finally,
we have both income quintile and education level in same model.

We also conduct the full model with maternal education, household
income quintile and all control variables separately for age groups and
genders. Thereafter, models are conducted for different diagnostic
groups of psychiatric disorders using maternal education and control
variables as independent factors.

4. Results
4.1. Descriptive statistics

Table 2 describes the study population by mental disorder. Based on
our analysis sample, 4.7 percent (n = 38,404) of all children (n =
815,616) had a mental disorder or treatment contact in a psychiatric
unit in specialized health care in 2018.

The patterns between mental disorders and background variables are
in line with the previous research. Boys (prevalence of 5.1%) and older
children (7.0% for ages 13-17) have an elevated risk for mental disor-
ders compared to girls (4.3%) and younger children (1.7% for ages 4-6,
4.4% for ages 7-12). Parental mental disorders are strong risk factors
(12.0% for maternal, 10.2% for paternal) for child mental disorder
compared to children whose parents were not treated for mental dis-
orders recently (4.1% for maternal, 4.4% for paternal). Children whose
parents have the lowest level of education have almost twice as high a
risk for mental disorders compared to children of higher educated par-
ents. In the two poorest income quintiles the risks for mental disorder
are also greater (5.4% for 1st quintile, 5.7% for 2nd quintile) than in the
richest quintile (3.6%). For other control variables, the prevalence is
greater among children who live with only one parent, are the only child
and have young mothers.

We move on to describe the prevalence of mental disorders by so-
cioeconomic background. First, Fig. 2A and B illustrate the differences in
prevalence between parental education levels. There is a clear gradient
according to both maternal and paternal education for both girls and
boys, although the gradient seems to be slightly steeper among boys.

The prevalence of mental disorders is lower in the three richest in-
come quintiles than in the two poorest ones (Fig. 3A). However, the
bottom income quintile diverts from the linear pattern for boys. The

gradient is found in all age groups, while it appears somewhat stronger
in the oldest age group (Fig. 3B).

Fig. 4A, B & 4C visualize the prevalence of mental disorders among
children and parents over socioeconomic classes. We see a strong cor-
relation between parental mental disorders and family income and
parental education. It is noteworthy that the correlation is much stron-
ger for parents than for children.

4.2. Results from regression models

We start by discussing the results regarding mental disorder gradient
by mother’s education and then move on to results showing income
gradient. The results of linear probability models are shown for genders
separately in Tables 3 and 4. Dependent variable is a dummy indicating
whether the child has any mental disorder in specialized health care
during 2018.

Maternal education had a slightly stronger association with mental
disorders among boys than girls (Table 3). Having a mother with a post-
secondary or tertiary education decreased the probability of having a
mental disorder for boys by 2.7 percentage points and for girls by 1.7
percentage points compared to children whose mothers had the lowest
level of education (models 1a and 1b). This can be considered as a large
effect size as the prevalence of mental disorders overall was 4.7 percent
in the study population. After adjusting for control variables, co-
efficients remained similar (models 2a and 2b).

Children whose mothers had a recent mental disorder diagnosis had
an increased probability for having a mental disorder (models 3a and
3b). An increased risk of 7.1 percentage points for boys and 5.9. per-
centage points is important and societally relevant. Coefficients for
paternal mental disorder were in line with the pattern, but smaller.
However, accounting for parental mental disorders in the models did not
greatly affect the association between mother’s education and child’s
mental disorder.

A robustness check, where the dependent variable was measured
over a longer observation period, namely indicating a child’s psychiatric
disorder during 2014-2018 (Appendix A, Table A1), was also conduct-
ed. The results were similar, but stronger associations were found
compared to the results in Table 3. Another robustness check with
paternal education as the main independent variable (Appendix A,
Table A2) demonstrated similar results as with maternal education.
Paternal education was more strongly associated with mental disorders
of boys before controlling than maternal education, but after controlling
no real differences were observed.

Next, we compare the results when using household income quintile
as the main independent variable (Table 4). For boys, belonging to the
richest income quintile decreased the probability of having a psychiatric
disorder by 1.7 percentage points and in the 4th quintile by 1.0
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Table 2
Descriptive statistics: 12-month distribution and prevalence of children with a
mental disorder (2018).

Distribution of Distribution of Prevalence of

background background mental
characteristic characteristic among disorders
among all children children with a mental
disorder
Observations n = 815,616/100% n = 38,404/100% 4.7%
Gender
Male 51.2% 55.3% 5.1%
Female 48.8% 44.7% 4.3%
Age group
4-6 21.5% 7.8% 1.7%
7-12 44.3% 41.5% 4.4%
13-17 34.3% 50.7% 7.0%
Family structure: lives with
Both parents 71.6% 50.0% 3.3%
Mother 24.1% 42.1% 8.2%
Father 4.3% 7.9% 8.6%
Urbanization of municipality
Urban 69.5% 71.8% 4.9%
Semi-urban 17.1% 15.9% 4.4%
Rural 13.3% 12.4% 4.4%
Immigration background
At least one 93.1% 95.5% 4.8%
parent born
in Finland
Both parents 6.9% 4.5% 3.1%
born outside
Finland
Number of siblings
Only child 23.9% 34.2% 6.7%
One 43.8% 40.7% 4.4%
Two 20.6% 16.6% 3.8%
Three or more 11.8% 8.5% 3.4%
Maternal age at birth
-20 3.3% 5.8% 8.3%
21-39 92.3% 89.6% 4.6%
40 or more 4.4% 4.6% 4.9%
Parental mental health
Maternal
No diagnosis 92.1% 80.0% 4.1%
Any diagnosis 7.9% 20.0% 12.0%
Paternal
No diagnosis 94.6% 88.3% 4.4%
Any diagnosis 5.4% 11.7% 10.2%
Maternal education
Lower 9.4% 12.5% 6.3%
secondary or
less
Upper 38.6% 45.1% 5.5%
secondary
Post-secondary 52.0% 42.5% 3.8%
or tertiary
Paternal education
Lower 15.7% 21.8% 6.5%
secondary or
less
Upper 46.3% 48.5% 4.9%
secondary
Post-secondary 38.0% 29.8% 3.7%
or tertiary
Household income quintile
1 The lowest 20.0% 22.8% 5.4%
2 20.0% 24.2% 5.7%
3 20.0% 20.3% 4.7%
4 20.0% 17.6% 4.2%
5 The highest 20.0% 15.1% 3.6%

Mental disorder: child had a visit in specialized health care with an ICD-10 F-
class main diagnosis (excluding groups FOO-F09, F70-F79 & F80-F83) or had a
visit with an empty or a Z-class main diagnosis in a specialized field of psychiatry
in 2018.
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percentage point when compared to the poorest income quintile (model
1a). However, when models were adjusted for control variables, only the
richest quintile was associated with a decreased probability of mental
disorders, and other income quintiles were reversely associated with a
mental disorder or coefficients were statistically unsignificant (model
2a) compared to the poorest quintile. As for girls, the results were similar
(model 1b), but when control variables were included, the coefficients
for the three highest income groups remained negative, while the as-
sociations weakened a bit (model 2b). Effect sizes were much smaller
than for maternal education (Table 3).

For boys, the addition of parental mental disorders led to a stronger
reversed association in middle quintiles. For girls, only in the richest
income quintile the coefficient remained statistically significant (models
3a and 3b).

Interestingly, when maternal education was included, its coefficients
remained negative and higher education was associated with a lower
probability for a child’s mental disorder even when controlling for other
factors and seemed to be a stronger determinant than income especially
among boys (models 4a and 4b). In other words, the association between
higher family income and child’s mental disorder disappeared for girls
and turned reverse for boys, when other family background variables,
parental mental disorders and maternal education were included in the
models.

We further studied the association by age groups using the full model
with both income and maternal education (Table 5). Higher income was
associated with a slightly increased risk for mental disorder among boys
in all ages and for girls aged 4-12 (models 1a-1e). Higher income was
associated with a lower risk for mental disorder only for girls aged 13-17
in the two richest quintiles (model 1f). The effect sizes were around 1
percentage point for boys, but smaller for girls. These results were
against our expectations.

However, higher maternal education was associated with a lower
risk for child’s mental disorder in all age groups and for both genders. In
addition, we can see that among girls, the negative association
strengthened with age (model 1d-1f). For boys the association of edu-
cation and mental disorder peaked at ages 7-12 (model 1b).

Genders also differed by age in terms of the association between
parental mental disorder and child’s mental disorder. For maternal and
paternal mental disorders, the associations were strongest for boys aged
7-12 and for girls aged 13-17. The associations of maternal disorder
were stronger than those of paternal disorder.

In conclusion, parental education seems to be a more robust socio-
economic indicator for inequality in childhood mental disorders even
when controlling for family income. Therefore, the next analyses are
only conducted with education.

In addition, we run a model, where interaction between maternal
mental disorder and maternal education was included. The idea was to
study whether higher maternal education would protect from the effect
of maternal mental disorder discussed earlier. These results are shown in
Fig. 5A and B as plots of average marginals effects, where the black line
indicates children with a maternal mental disorder and those without it
are the reference group.

For boys (Fig. 5A), the highest probabilities compared to the refer-
ence were among the lowest education level, and the probability
decreased when education level was higher. Hence, higher maternal
education protected boys from the association between maternal mental
disorder and child’s mental disorder as was expected. For girls (Fig. 5B)
the results were not linear as the greatest probability for mental disorder
was among those girls whose mothers had a middle education level,
while the difference between the lowest and the highest education was
small. However, these differences between maternal education levels
were limited in size, less than one percentage point, and confidence
intervals of the lowest and highest education level overlapped.

The difference between age groups and genders are expected because
of differences in the specific diagnoses. Therefore, we conducted sepa-
rate analyses for different diagnostic groups with mother’s education as



M. Vaalavuo et al.

Child’s psychiatric diagnosis and mother's education
[ Boys NN Girs ]

10

4 6 8
| 1 |

Percentage of children's psychiatric diagnoses
2
L

0

Lower secondary or less Upper secondary Post-secondary or tertiary

Mother's education level

SSM - Population Health 20 (2022) 101277

Child’s psychiatric diagnosis and father's education
[0 Boys N Girs|

10

4 6 8
L L L

Percentage of children's psychiatric diagnoses
2
L

0

Lower secondary or less Upper secondary

Father's education level

Post-secondary or tertiary

Fig. 2. A and B. 12-month prevalence of mental disorders and parental education by gender.
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Fig. 3. A and B. 12-month prevalence of mental disorders and household income quintile by gender and age group.

the main independent variable. The maternal education coefficients of
these models are shown in Table 6. The highest level of maternal edu-
cation associated with a lower probability of alcohol and other sub-
stance use disorders and depressive disorders for girls and trauma- and
stress-related disorders for boys when compared to the lowest education
level. The risk for ADHD/hyperkinetic and conduct disorders, emotional
disorders with onset in childhood and other psychiatric disorders with
onset in childhood also declined for both genders with a higher maternal
education. Exceptions to this pattern were eating disorders, with which
higher maternal education was associated with increased risk for girls
and bipolar disorders, with which maternal education level was asso-
ciated with increased risk for boys.

Only schizophrenia spectrum disorders had no statistically signifi-
cant associations with maternal education. However, the prevalence of
these disorders was low, which may have contributed to the unsignifi-
cant associations in our models. Parental mental disorders increased the
probability of children’s disorders in almost all diagnostic groups. It
should be said that the effect sizes in all cases are quite small even in
relation to the diagnosis-specific prevalence.

As an additional analysis we run the full model with maternal edu-
cation separately for groups based on children’s parents’ country of
origin. The coefficients of maternal education of these models are pre-
sented in Appendix A Table A3. All the groups of children with two
foreign-born parents (where mother is from either Western countries,
Eastern Europe, Africa/Middle East or Asia) had no statistically signif-
icant associations with maternal education and the coefficients were
very close to zero.

5. Conclusions

Rising rates of mental health disorders among children and adoles-
cents are rightly gaining attention from policymakers, researchers as
well as the wider public. The increase has in some cases been accom-
panied with widening inequality between socioeconomic groups (e.g.,
Torikka et al., 2014). In the Nordic welfare states, aiming for equality of
opportunity, this is a serious challenge as mental health problems have
been shown to associate with social disadvantage later in life (e.g.,
Lundborg et al., 2014; Hakulinen, Musliner, & Agerbo, 2019; Haula &
Vaalavuo, 2021).

We utilized unique Finnish register data on the total population to
study how mental disorders and family’s socioeconomic status are
linked during early life course. We compared two measures of SES,
household income and parental education level, and studied also
whether parental mental disorders explain mental health disparities
among children. The focus of this study was on how current income
level, recent parental mental disorders and attained parental education
level are associated with mental disorders and treatment contacts in
public specialized health care of children aged 4-17 in year 2018. In
addition, we contributed to existing evidence on the topic by examining
differences between genders, age groups, and types of psychiatric
diagnostic groups.

Our results illustrate that the association between any psychiatric
disorder and socioeconomic status persisted through childhood, but
complexity emerged when models included control variables. In the case
of parents’ education, children with lower SES had a higher probability
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Fig. 4. AB & 4C. 12-month prevalence of mental disorders among children and parents over parental education and household income.

Table 3
Results from linear probability model. Association between mother’s education and child’s mental disorder, by gender.
Boys Model 2a Model 3a Girls Model 2b Model 3b
Model 1a Model 1b
Maternal education Ref. Lower secondary or less
Upper Secondary —0.009%** —0.012%** —0.008*** —0.003** —0.007***
(0.0013) (0.0013) (0.0012) (0.0013)
Post-secondary or tertiary —0.026%*** —0.020%** —0.017*** —0.016*
(0.0012) (0.0013) (0.0013) (0.0012) (0.0013) (0.0013)
Maternal mental health disorder Ref. no mental health disorder
0.071%%* 0.059%**
(0.0013) (0.0012)
Paternal mental health disorder Ref. no mental health disorder
0.040%** 0.031***
(0.0015) (0.0014)
Constant 0.039%** 0.041%** 0.029* 0.021%** 0.027%** 0.017%**
(0.0013) (0.0016) (0.0016) (0.0012) (0.0015) (0.0015)
N 415,961 415,961 415,961 396,247 396,247 396,247

Standard errors in parentheses.
**p < 0.01, ***p < 0.001.

Model 1: Maternal education level and adjusted for age group and maternal birth age.
Model 2: Model 1 + adjusted for family structure, number of siblings, type of municipality, immigrant background.

Model 3: Model 2 + parental mental health disorders.

for mental disorders than children with socioeconomic advantage. In
contrast, after adjusting for control variables in our models, higher in-
come was only partly associated with an increased risk for mental dis-
orders. Importantly, the association between mental health and SES was
stronger for education than for household income. In general, mental
health disparities were clearer for boys than for girls. Parental mental
disorders were strongly associated with a child’s mental disorders,
especially among older children, but they did not explain the SES

differences, against our expectations. However, we did find an interac-
tion effect between parental mental health disorders and mother’s
educational level showing that the risk of mental health disorders was
higher especially among boys with low SES and parental disorders. This
could mean that high SES families are able to protect their children from
the negative effects of their own mental health problems. It should be
noted, though, that important differences exist in the specific disorders
experienced by boys, girls, and parents. More detailed analysis on
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Table 4
Results from linear probability model. Association between family income and child’s mental disorder, by gender.
Boys Model 2a Model 3a Model 4a Girls Model 2b Model 3b Model 4b
Model 1a Model 1b
Income quintile Ref. 1. quintile — lowest
2. quintile 0.006%** 0.008*** 0.010%** 0.012%** 0.0009 0.001 0.002* 0.004***
(0.0011) (0.0011) (0.0011) (0.0011) (0.0010) (0.0010) (0.0010) (0.0010)
3. quintile —0.002* 0.006%** 0.010%** 0.013*** —0.008%** —0.004** —0.0003 0.001
(0.0011) (0.0012) (0.0012) (0.0012) (0.0010) (0.0011) (0.0011) (0.001)
4. quintile —0.010%** 0.001 0.006*** 0.011%*** —0.012%** —0.006%** —0.002 0.001
(0.0011) (0.0012) (0.0012) (0.0012) (0.0010) (0.0011) (0.0011) (0.0012)
5. quintile — highest —0.017%** —0.005%** 0.002 0.009%** —0.017%** —0.014%** —0.006%** —0.002
(0.0011) (0.0012) (0.0012) (0.0013) (0.0010) (0.0012) (0.0012) (0.0012)
Maternal mental health disorder Ref. no mental health disorder
0.072%** 0.071%*** 0.060%** 0.060%**
(0.0013) (0.0013) (0.0012) (0.0012)
Paternal mental health disorder Ref. no mental health disorder
0.041 0.040%** 0.031%*** 0.031*
(0.0015) (0.0015) (0.0014) (0.0014)
Maternal education Ref. Lower secondary or less
Upper Secondary —0.011%** —0.005%**
(0.0014) (0.0013)
Post-secondary or tertiary —0.023%** —0.011%**
(0.0014) (0.0013)
Constant 0.025%** 0.020%** 0.009%** 0.020%*** 0.018%** 0.022%** 0.012%** 0.017%**
(0.0010) (0.0014) (0.0014) (0.0018) (0.0009) (0.0013) (0.0014) (0.0017)
N 409,022 409,022 409,022 409,022 389,567 389,567 389,567 389,567
Standard errors in parentheses.
**p < 0.01, ***p < 0.001.
Model 4: Household income quintile and adjusted for age group and maternal birth age.
Model 5: Model 4 + adjusted for family structure, number of siblings, type of municipality, immigrant background.
Model 6: Model 5 + parental psychiatric disorders.
Model 7: Model 6 + maternal education.
Table 5
Results from linear probability model. Association between mother’s education, family income and child’s mental disorder, by gender and age group.
Boys Girls
4-6 years 7-12 years 13-17 years 4-6 years 7-12 years 13-17 years
Model 1a Model 1b Model 1c Model 1d Model 1e Model 1f
Income quintile Ref. 1. quintile - lowest
2. quintile 0.007*** 0.015%** 0.010%*** 0.001 0.005%*** 0.003
(0.0016) (0.0018) (0.0020) (0.0012) (0.0013) (0.0024)
3. quintile 0.008*** 0.017%** 0.011%** 0.002 0.005%** —0.004
(0.0017) (0.0019) (0.0021) (0.0013) (0.0013) (0.0025)
4. quintile 0.007*** 0.017%** 0.006** 0.002 0.004** —0.005*
(0.0018) (0.0020) (0.0022) (0.0014) (0.0014) (0.0027)
5. quintile — highest 0.010%*** 0.013%** 0.003 0.001 0.003* —0.011%**
(0.0019) (0.0021) (0.0022) (0.0014) (0.0015) (0.0028)
Maternal education Ref. Lower secondary or less
Upper Secondary —0.009%** —0.013%*** —0.010%** —0.001 —0.007*** —0.007*
(0.0019) (0.0022) (0.0025) (0.0014) (0.0016) (0.0031)
Post-secondary or tertiary —0.015%** —0.030%** —0.020%** —0.004* —0.012%** —0.018*
(0.0020) (0.0023) (0.0025) (0.0015) (0.0016) (0.0031)
Maternal mental health disorder Ref. no mental health disorder
Has disorder 0.034%** 0.084*** 0.079%** 0.024*** 0.055%** 0.093%**
(0.0019) (0.0021) (0.0023) (0.0014) (0.0015) (0.0029)
Paternal mental health disorder Ref. no mental health disorder
Has disorder 0.022%** 0.053*** 0.037%*** 0.013%*** 0.025%** 0.053%***
(0.0023) (0.0025) (0.0027) (0.0017) (0.0017) (0.0034)
Constant 0.023*** 0.063*** 0.047*** 0.010%** 0.029*** 0.093***
(0.0025) (0.0029) (0.0030) (0.0018) (0.0020) (0.0037)
N 87,599 180,686 140,737 83,489 172,845 133,233

Standard errors in parentheses.
**p < 0.01, ***p < 0.001.

Model 8: Household income quintile, maternal education, parental MHDs and adjusted for maternal birth age, family structure, number of siblings, type of munici-

pality and immigrant background.

parental disorders and offspring outcomes could be warranted to target

policy interventions.

We further investigated whether the socioeconomic pattern can be
found for immigrant children as well, but we did not identify statistically

significant differences in mental health disorders by maternal education
among children with parents born abroad. However, these results are
uncertain, since register information on higher education of immigrants
is shown to be unreliable due to a high amount of missingness in
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Fig. 5. Aand B. Average marginal effects of maternal mental disorder by maternal education.

education degrees attained abroad (Sutela & Larja, 2015). In general,
prior research on mental health among immigrants has found that im-
migrants use health services less than the native population (e.g.,
Kieseppa et al., 2020; Markkula, Lehti, Gissler, & Suvisaari, 2017). This
could be due to many reasons, for example, the healthy immigrant effect
(see Kennedy et al., 2015), stigma, or unequal access to treatment and
services. Related to socioeconomic disparities in mental health, it could
be that determinants of mental health disorders vary across ethnic
groups (Beiser, Hou, Hyman, & Tousignant, 2002), and these de-
terminants should be studied more in the immigrant population.

We do not provide causal evidence on the association between
childhood mental health and parental background. However, these re-
sults are significant for depicting the early onset of health disparities.
The differences found for education and income could mean that rather
than just economic resources at home, the social environment, parenting
skills and social networks associated with higher human capital could
explain the social gradient in mental health (see Pichler & Wallace,
2009, on the social stratification of social capital, and Hoff & Laursen,
2019, on socioeconomic differences in parenting behaviour).

For example, a review by McPherson et al. (2014) found that
parent—child relations, extended family support, social support net-
works, religiosity, and neighbourhood and school quality are linked
with better mental health outcomes among children. Similarly, Rothon,
Goodwin, and Stansfeld (2012) show that good relationships with par-
ents, high parental surveillance and regular evening meals at home are
associated with positive mental health. Both studies indicate that rein-
forcing these aspects of childhood environments could be ways to
improve mental health also among lower SES families. In the future,
intervention studies focusing on improving parent-child interaction and
parenting practices could be a way to investigate effective ways to
reduce inequalities in childhood mental health. Some randomized
controlled trials on the topic already exist, and a review of evidence
shows that they have been effective, but the positive impact fades away
over time (Kjgbli et al., 2022).

While we found weaker SES gradient for household income, we
cannot exclude that it would not have a causal impact on mental health.
Causal evidence on the topic is scarce and policy changes could be used
to study the topic in a quasi-experimental setting. Understanding better
the reasons behind the findings of our study necessitates further
research, which is fundamental for designing better policies for
improving childhood mental health. The Finnish context is likely to play
an important role too: a comprehensive social protection, school and
service system helps in avoiding severe hardship. This could explain why
parental education is more strongly than income associated with mental
health outcomes in children. A recent study comparing the UK and
Australia also showed that socioeconomic differences were more
marked based on education in Australia, while income was a stronger

SES predictor in the UK (Terhaag et al., 2021).

Previous research evidence suggests that differences in the relation
of inequality and the type of mental health illness also exist. Therefore,
in addition to general association between any psychiatric disorder and
socioeconomic status, we also studied different disorder groups and
found differences in the strength of the SES-disorder association. In the
case of most disorders with onset in childhood, higher maternal edu-
cation was associated with lower probability compared to the lowest
education level. The associations were strongest for externalizing dis-
orders and substance use disorders, while the effect sizes were quite
small overall. This is consistent with previous studies (Ormel et al.,
2015; Torvik et al., 2020). A notable exception for this pattern is eating
disorders among girls as they were more common among girls with high
maternal education. Previous studies have found this association espe-
cially in anorexia nervosa, while the association is less pronounced in
other eating disorders (Koch et al., 2022).

The findings related to schizophrenia spectrum and bipolar disorders
are consistent with previous literature suggesting that in early onset
cases, the contribution of childhood socioeconomic factors is smaller
whereas the contribution of genetic factors, including de novo rare
variants, is more pronounced (Giannitelli et al., 2018; Kalman et al.,
2021; O’Connell & Coombes, 2021). Nevertheless, childhood socioeco-
nomic disadvantage as a risk factor for schizophrenia spectrum disorders
is also documented (Agerbo et al., 2015; Schofield et al., 2021).

According to our findings as well as previous literature, adverse so-
cioeconomic conditions and parental mental disorders have mostly in-
dependent effects on children’s risk of developing mental disorders. On
the other hand, these problems often co-occur and reinforce each other
(Stolper et al., 2021). This underscores the importance of treating the
whole family with a multi-agency approach, based on each family’s
individual vulnerabilities, when a child or a parent has a mental
disorder.

To better understand these results, it is good to put them in context.
Finland is a Nordic welfare state, where comprehensive public health
care is offered to all citizens. Specialized health care services are pro-
vided in public hospitals and psychiatric specialized care is offered to
children and adolescents when symptoms are severe and when primary
or school health care are not able to offer adequate help. Expenses of
health care are mainly paid by the home municipalities of citizens and
specialized services are organized by hospital districts. User fees in
hospitals are modest and have an annual payment ceiling, hence in-
dividual’s or family’s income should not strongly impact seeking treat-
ment for illness. In addition, the services are mostly free for children
under 18 years. Furthermore, comprehensive child health clinics and
school health care system with regular health checks for all children
ensure that identifying mental health disorders is not based only on
parents’ own activity and knowledge (see Nikander, Kosola, Vahlberg,
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Table 6
Results from linear probability models. Association between maternal education
and child’s mental disorder by gender and psychiatric diagnostic groups.

Diagnostic group Maternal Coefficient
education
ref. Lower
secondary or
less
Boys Girls
Alcohol and other substance use ~ Upper —0.0001 —0.0003
disorders secondary
Post-secondary —0.0004 —0.0006%*
or tertiary
Schizophrenia spectrum Upper 0.0001 —0.00003
disorders secondary
Post-secondary 0.0002 —0.00001
or tertiary
Bipolar disorders Upper 0.0002** 0.0002
secondary
Post-secondary 0.0001 0.0001
or tertiary
Depressive disorders Upper —0.0003 —0.0005
secondary
Post-secondary —0.0004 —0.0022%**
or tertiary
Anxiety disorders Upper —0.0003 —0.0003
secondary
Post-secondary —0.0001 —0.0008
or tertiary
Trauma- and stress-related Upper —0.0011***  0.0002
disorders secondary
Post-secondary —0.0015***  —0.0005
or tertiary
Eating disorders Upper —0.00009 0.0005
secondary
Post-secondary 0.00003 0.0016%**
or tertiary
Autism spectrum and other Upper —0.0005 0.0002
disorders of psychological secondary
development
Post-secondary —0.0013* —0.00007
or tertiary
ADHD/Hyperkinetic disorders Upper —0.0033%** —0.0014%**
secondary
Post-secondary —0.0102%**  —0.0034***
or tertiary
Conduct disorders Upper —0.0016%** —0.0009%**
secondary
Post-secondary —0.0037*** —0.0015%**
or tertiary
Emotional disorders with onset Upper —0.0009* —0.0013**
specific to childhood secondary
Post-secondary —0.0015%** —0.0017***
or tertiary
Other childhood onset disorders ~ Upper —0.0016%* —0.0006
secondary
Post-secondary —0.0021 *** —0.0012%*
or tertiary

*p < 0.1, **p < 0.01, ***p < 0.001.
Models adjusted for age group, maternal birth age, family structure, number of
siblings, parental MHDs, type of municipality and immigrant background.

Kaila, & Hermanson, 2022; Poutiainen, Hakulinen, Maki, & Laatikainen,
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2016).

While we used unique register data with massive amount of infor-
mation, the data also has some limitations: it contained mainly the more
severe psychiatric cases, because primary, school, and private health
care were excluded. Another aspect about data coverage is that a large
amount, about a half of Finnish children, have a supplementary health
insurance and take-up is higher among high SES families (Valtonen,
Kempers, & Karttunen, 2014). Therefore, it is possible that our data is
missing psychiatric disorders of children who have highly educated
parents and mainly use private services. However, Valtonen et al. (2014)
demonstrate that both children with and without health insurance use
public health care, and therefore children with health insurance are not
necessarily completely left out of public records.
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Results from linear probability model. Association between mother’s education and child’s mental disorder during 2014-2018, by gender.

Boys Model 10a Model 11a Girls Model 10b Model 11b
Model 9a Model 9b

Maternal education Ref. Lower secondary or less

Upper Secondary —0.017%** —0.020%** —0.014%** —0.008** —0.012%** —0.008***
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Table A1 (continued)

Boys Model 10a Model 11a Girls Model 10b Model 11b
Model 9a Model 9b
(0.0016) (0.0017) (0.0017) (0.0015) (0.0016) (0.0016)
Post-secondary or tertiary —0.048%** —0.043%** —0.033*** —0.030%** —0.028%** —0.020%**
(0.0016) (0.0017) (0.0017) (0.0015) (0.0016) (0.0016)
Maternal mental health disorder Ref. no mental health disorder
Has disorder 0.110%** 0.092%**
(0.0017) (0.0015)
Paternal mental health disorderRef. no mental health disorder
Has disorder 0.060%** 0.044%**
(0.0020) (0.0018)
Constant 0.068%** 0.067** 0.048%** 0.043%** 0.050%** 0.035%**
(0.0017) (0.0021) (0.0021) (0.0015) (0.0019) (0.0019)
N 415,961 415,961 415,961 396,247 396,247 396,247

Standard errors in parentheses.

#%p < 0.01, ***p < 0.001.

Model 1: Maternal education level and adjusted for age group and maternal birth age.

Model 2: Model 1 + adjusted for family structure, number of siblings, type of municipality, immigrant background.
Model 3: Model 2 + parental psychiatric disorders.

Table A2
Results from linear probability model. Association between father’s education and child’s mental disorder during 2018, by gender.
Boys Model 13a Model 14a Girls Model 13b Model 141b
Model 12a Model 12b
Paternal education Ref. Lower secondary or less
Upper Secondary —0.017%** —0.013%** —0.011%** —0.010%* —0.007%** —0.005%**
(0.0010) (0.0010) (0.0010) (0.0009) (0.0010) (0.0010)
Post-secondary or tertiary —0.033%** —0.024%** —0.020%** —0.019%** —0.011%** —0.008***
(0.0010) (0.0011) (0.0011) (0.0010) (0.0010) (0.0010)
Maternal mental health disorder Ref. no mental health disorder
Has disorder 0.071%** 0.060%***
(0.0013) (0.0012)

Paternal mental health disorder
Ref. no mental health disorder

Has disorder 0.040%** 0.031%**
(0.0015) (0.0014)

Constant 0.042%** 0.038%** 0.028%** 0.022%%* 0.024%** 0.016%**
(0.0011) (0.0014) (0.0014) (0.0010) (0.0013) (0.0013)

N 415,961 415,961 415,961 396,247 396,247 396,247

Standard errors in parentheses.

#*p < 0,01, ***p < 0.001.

Model 1: Paternal education level and adjusted for age group and maternal birth age.

Model 2: Model 1 + adjusted for family structure, number of siblings, type of municipality, immigrant background.
Model 3: Model 2 + parental psychiatric disorders.

Table A3
Results from linear probability models. Association between maternal education and child’s mental disorder by immigration status.
Immigration status Maternal education Coefficient
ref. Lower secondary or less
Both parents born in Finland (n = 688,878) Upper secondary —0.012%**
Post-secondary or tertiary —0.022%**
One parent born in Finland; another parent foreign-born (n = 67,366) Upper secondary —0.0003
Post-secondary or tertiary —0.006*
Both parents foreign-born, mother from:
Western countries (n = 2379) Upper secondary 0.003
Post-secondary or tertiary 0.004
Eastern Europe (n = 22,626) Upper secondary 0.005
Post-secondary or tertiary —0.00002
Africa or Middle East (n = 22,773) Upper secondary 0.004
Post-secondary or tertiary 0.003
Asia (n = 6599) Upper secondary 0.007
Post-secondary or tertiary 0.001

*p < 0.1, **p < 0.01, ***p < 0.001.
Models adjusted for gender, age group, maternal birth age, family structure, number of siblings, parental MHDs and type of municipality.
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