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Prevalence of parental mental illness and association with 
socioeconomic adversity among children in Sweden 
between 2006 and 2016: a population-based cohort study
Matthias Pierce, Kathryn M Abel, Joseph Muwonge Jr, Susanne Wicks, Alicia Nevriana, Holly Hope, Christina Dalman, Kyriaki Kosidou

Summary
Background Children of parents with mental illness are a vulnerable group, but their numbers and their exposure to 
adversity have rarely been examined. We examined the prevalence of children with parents with mental illness in 
Sweden, trends in prevalence from 2006 to 2016, and these children’s exposure to socioeconomic adversity.

Methods We did a population-based cohort study among all children (aged <18 years) born in Sweden between Jan 1, 1991, 
and Dec 31, 2011, and their parents, followed up between Jan 1, 2006, and Dec 31, 2016. We included children who were 
identified in the Total Population Register and linked to their birth parents, excluding adopted children and those with 
missing information on both birth parents. We used a comprehensive register linkage, Psychiatry Sweden, to follow up 
for indicators of parental mental illness and socioeconomic adversity. Marginal predictions from a standard logistic 
regression model were used to estimate age-specific, 3-year period prevalence of parental mental illness and trends in 
prevalence for 2006–16. Using cross-sectional data on each child, indicators of socioeconomic adversity were compared 
between children with and without concurrent parental mental illness using logistic regression.

Findings Of 2 198 289 children born in Sweden between Jan 1, 1991, and Dec 31, 2011, we analysed 2 110 988 children 
(96∙03% of the total population). The overall prevalence of children with diagnosed parental mental illness between 
2006 and 2016 was 9∙53% (95% CI 9∙50–9∙57). This prevalence increased with age of the child, from 6∙72% 
(6∙65–6∙78) of the youngest children (0 to <3 years) to 10∙80% (10∙73–10∙89) in the oldest (15 to <18 years). The 
prevalence of diagnosed parental mental illness increased from 8∙62% (8·54–8·69) in 2006–09 up to 10∙95% 
(10·86–11·03) in 2013–16. Children with any type of parental mental illness had markedly higher risk of socioeconomic 
adversity, such as living in poorer households or living separately from their parents.

Interpretation Currently, 11% of all Swedish children have a parent with a mental illness treated within secondary 
care. These children have markedly higher risk of broad socioeconomic adversity than do other children. There is a 
need to understand how socioeconomic adversity and parental mental illness influence vulnerability to poor life 
outcomes in these children.
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Introduction
Children of parents with mental illness are more likely to 
experience multiple challenges throughout infancy, 
childhood, and adolescence than are other children. 
Existing evidence suggests that these children are exposed 
to an excess of obstetric complications,1 developmental 
impairment,1 premature mortality,2 and long-term mental 
ill-health3 and physical morbidity.4 In addition to their 
health risks, these children might have higher rates of 
negative social outcomes, such as school dropout,5 delin-
quency,6 and teenage pregnancy.7 Appropriate planning of 
services requires up-to-date information on the numbers 
and ages of these children, and knowing how to shape 
research and interventions requires information on the 
extent that parental mental illness co-exists with other 
adversities.

Although the genetic dependence of mental illness is 
well known,8 parental mental illness might have important 
impacts on family socioeconomic disadvantage,6 maternal 
mortality,9 separation of children from parents,10 and less 
sensitive parenting,11 which could affect these children’s 
wellbeing. However, to our knowledge, no population-
based study from recent years has comprehensively 
described the concurrent socioeconomic conditions and 
adversities of children with parents with mental illness. 
This is unfortunate for many reasons.

First, childhood adversity has been associated with 
suicide, mental illness, and lower household income in 
adulthood, and could explain the higher incidence of 
these outcomes in the children of parents with mental 
illness.12–14 Second, adversity might interact with parental 
mental illness to aggravate the risks of poor outcomes in 

http://crossmark.crossref.org/dialog/?doi=10.1016/S2468-2667(20)30202-4&domain=pdf


Articles

e584 www.thelancet.com/public-health   Vol 5   November 2020

this group. For example, women with schizophrenia are 
more likely to have their children removed than are 
women with depression or healthy women, but the 
outcomes of children brought up in the foster care 
system are also bleak.10 Comprehensive information on 
exposure to relevant risk factors is therefore essential to 
understanding which factors allow for resilience or 
might foster vulnerability among the children of parents 
with mental illness. Finally, supportive policies for 
children of parents with mental illness should consider 
adversity. However, reliable information about the extent 
and nature of these children’s exposure to adversity is 
scarce.

Our recent study15 in the UK, which used primary care 
data, reported that about one in four children has a 
mother with a current mental illness. We found that the 
prevalence of maternal mental illness treated within 
primary care increased during childhood and during the 
period of analysis (2005–17). A Canadian national survey16 
estimated that about 12% of children had a parent with a 
mood, anxiety, or substance use disorder. Another study17 

from Australia estimated that about 23% of children had 
a parent with a non-substance use mental disorder. 
However, these studies focused exclusively on exposure 
to maternal mental illness,15 were based on self-reported 
information,16 or assessed few categories of mental 
illness.17

This descriptive study capitalises on Sweden’s extensive 
and high-quality registers to extend the findings from 
our UK study15 and estimate the prevalence of children 
with maternal and paternal mental illness, by type of 
illness and age of the child. Further, we aim to examine 
trends in prevalence from 2006 to 2016 and to quantify 
the concurrent association between socioeconomic 
adversity and parental mental illness, overall and by type 
of illness.

Methods
Study design and population
We did a population-based cohort study among all 
children born in Sweden between Jan 1, 1991, and 
Dec 31, 2011, and their parents, followed up between 

Research in context

Evidence before this study
We searched for original articles using both a systematic search 
(on PsycINFO, Embase, MEDLINE, and PsychArticles) and hand 
search strategy (ie, grey literature and reference lists), using the 
search terms “prevalence” AND (“children” OR “offspring” OR 
“preschool” OR “infant” OR “baby” OR “adolescent” OR “teen”) 
AND (“parent” OR “father” OR “mother” OR “maternal” OR 
“paternal”) AND (“mental illness” OR “psychiatric disorder” 
OR “depression” OR “depressive” OR “mood disorders” 
OR “anxiety” OR “neurotic” OR “affective disorder” OR 
“schizophrenia” OR “bipolar” OR “psychosis” OR “psychotic” OR 
“substance abuse” OR “alcohol abuse” OR “alcohol misuse” OR 
“substance misuse” OR “eating disorder” OR “personality 
disorder”). Our database search was between Jan 1, 1970, and 
April 2, 2019, with no language restrictions, and the hand 
search had no time restrictions. Only three previous studies, 
including our own UK study, provided prevalence estimates of 
children with parental mental illness. Estimates ranged from 
12·1% to 23·2%. The use of different data sources (ie, primary 
care, secondary care, or survey) in previous analyses made 
international comparisons difficult. To our knowledge, no 
recent population-based study has attempted to provide 
reliable prevalence estimates of children with maternal and 
paternal mental illness across the spectrum of disorders. 
Additionally, no recent population-based study has 
comprehensively described the socioeconomic conditions of 
these children, either in terms of overall mental illness or by 
type across a wide range of illness. 

Added value of this study
To our knowledge, this is the largest population-based study 
(n=2 110 988) to provide prevalence estimates of a wide variety 
of maternal and paternal mental illness from childhood 

through adolescence. We estimate that overall, one in ten 
children and adolescents in Sweden have a mother or father 
diagnosed with any mental illness in secondary care. 
This proportion increased with the age of children, and the 
period prevalence of parental mental illness also increased over 
time. Overall, maternal mental illness was about a third more 
common than paternal mental illness. Children with parental 
mental illness were more likely than other children to 
experience family poverty, live separately from their parents, 
and have unemployed or teenage parents. The risk of 
socioeconomic adversity was similar for parental common 
mental illness (ie, depression and anxiety) and psychotic illness, 
showing that a larger number of children with parental mental 
illness is exposed to concomitant adversity than was previously 
thought. These findings highlight how parental mental illness 
overlaps with broad socioeconomic adversity in the lives 
of these children and represents an important factor in 
considering these children’s risk of adverse health and social 
outcomes.

Implications of all the available evidence
Parental mental illness is highly prevalent and strongly linked to 
broad socioeconomic adversity. These links are probably 
bidirectional, which further highlights the vulnerability of these 
families. Policy makers and commissioners should consider this 
information to channel resources to target the individuals in 
greatest need. Supportive policies for children of parents with 
mental illness should consider adversity, which relates to 
children’s outcomes. Given the associations between parental 
mental illness and childhood poverty or adversity and future life 
outcomes, there is a need to understand the interplay between 
these factors and how they affect the health and wellbeing of 
children into adulthood.
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Jan 1, 2006, and Dec 31, 2016. We analysed longitudinal 
data, to examine the period prevalence of different types 
of parental mental illness since birth, as well as a cross-
section of this sample, to describe their concurrent 
association with indicators of socioeconomic adversity.

The study population included all children born in the 
study period who were identified in the Total Population 
Register and linked to their birth parents. We excluded 
adopted children and those with missing information on 
both birth parents. The study population was followed up 
for parental mental illness from the latest date out of 
either birth or Jan 1, 2006 (the earliest date with good-
quality outpatient data), until the earliest date out of 
either emigration from Sweden, death, the date when 
both parents were dead or emigrated from Sweden, or 
Dec 31, 2016 (the latest date with complete data at the 
time of study design). We excluded children who ceased 
follow-up before Jan 1, 2006, and those whose follow-up 
did not completely span a 3-year age group (between 
0 to >3 years and 15 to >18 years). 

Procedures
We used a comprehensive register linkage called 
Psychiatry Sweden, which is designed to examine 
the occurrence, risk and protective factors, and life 
trajectories of mental illness. Using the unique Swedish 
personal identity number, Psychiatry Sweden links 
data from several nationwide registers: the Total Popu-
lation Register, containing demographic data on age, 
sex, country of birth, emigration dates, and personal 
identifiers of birth parents; the Longitudinal Integration 
Database for Health Insurance and Labour Market 
Studies (LISA), which integrates existing data from the 
labour market, educational, and social sectors; the 
National Patient Register, which includes records of all 
inpatient care since 1987 and specialised outpatient care 
since 2001 (with satisfactory coverage since 2006); and 
the Causes of Death Register, comprising information on 
all deaths in Sweden since 1952 (appendix p 15). Ethical 
approval for the study was given by the Regional Ethics 
Review Board in Stockholm, Sweden (Dnr 2010-1185-31-5).

Information on parental mental illness was obtained 
from the National Patient Register through registered 
codes from the International Classification of Diseases 10, 
within the following diagnostic categories: non-affective 
psychotic disorders (F20–24, F28–29); affective psychotic 
disorders (F25, F30–31, F32∙3, F33∙3); alcohol use 
disorders (F10∙1–10∙9, but not F10∙0 [acute intoxication]); 
substance use disorders (F11–19); depressive disorders 
(F32–34, F38–39, excluding F32∙3, F33∙3); anxiety and 
stress related disorders (F40–45, F48); personality 
disorders (F60–63, F68–69); eating disorders (F50); and 
attention-deficit hyperactivity disorder (ADHD; F90). We 
included mental illness recorded as either primary or 
secondary diagnosis.

Indicators of socioeconomic adversity were selected on 
the basis of known associations with adverse health and 

social outcomes.18 The following indicators for each year 
of follow-up were obtained from LISA: both parents 
unemployed (yes or no); household receiving public 
assistance (yes or no), defined as either parent being in 
receipt of public assistance, which is the last safety net for 
individuals or households who prove their inability to 
meet the basic standards of living (eg, food, clothing, 
health care, housing); and household in the lowest 
disposable income quintile (yes or no), where quintiles 
were calculated using the sample (ie, disposable 
income distribution from family households). Household 
disposable income is calculated by Statistics Sweden as 
the yearly sum of income and public benefits earned by 
all family members, adjusted for taxation. The Total 
Population Register provided information on whether a 
child was living with her or his mother or father during a 
specific age period, age of the parents at the child’s birth, 
and birth country of the parents (Sweden or other). 
Teenage parenthood was defined as a parent being 
younger than 18 years at the time of giving birth. Parents’ 
highest education level was obtained from LISA and was 
categorised as compulsory (≤9 school-years), secondary 
(10–12 school-years), or post-secondary (≥13 school-years).

Statistical analysis
Each child’s follow-up was divided into 3-year age groups 
(0 to <3 years, 3 to <6 years, 6 to <9 years, 9 to <12 years, 
12 to <15 years, and 15 to <18 years). We selected only age 
groups in which the child had complete follow-up. Age 
group-specific period prevalence was defined as the 
proportion of children who had a parent with a secondary 
care event, during that age group, in which mental illness 
was recorded. This analysis included all mental illness 
events during follow-up, not only the first recorded 
diagnosis.

Period prevalence was estimated using marginal 
predictions from a standard logistic regression model 
fitted to the data. This model included categorical 
variables for both the age group and each observation 
year, such that the age-specific estimates accounted for 
temporal trends and vice versa. Missing data was 
recorded for children whose parent had emigrated or 
died before the end of that age group. Children who had 
missing data for their mother were still included in the 
analysis for fathers and vice versa. Follow-up was not 
censored when the child no longer lived with their 
parent. Because of the size and complexity of the dataset, 
standard errors accounted for clustering by maternal 
sibships using the Huber-White sandwich estimator. We 
decided to cluster at the maternal rather than child level 
for two reasons. First, of the two, maternal is the higher 
level, and would therefore account for clustering by child. 
Second, clustering by maternal sibships provided slightly 
larger standard errors and a more conservative estimate. 
In a post-hoc analysis, we compared standard errors 
adjusted for either maternal or child clustering and they 
were similar up to the fourth decimal place (data not 

See Online for appendix

For the Psychiatry Sweden 
register see https://ki.se/en/gph/
psychiatry-sweden-the-register-
linkage-epicss-group
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shown), suggesting that the choice of clustering made 
little substantive difference. Data analysis was done 
using Stata version 15, and plots were produced using R.

To describe the contemporary association between 
parental mental illness and socioeconomic adversity, 
a cross-sectional portion of the data was examined 
by selecting a random age group for each child. 
Univariable logistic regression models were fitted to 
quantify the association between each category of 
parental mental illness and each socioeconomic 
adversity indicator. For adversity variables that were 
time-dependent (eg, household disposable income), we 
selected data on the basis of the middle calendar year 
for that age group. For this analysis, mental illnesses 
were grouped as psychotic illness (defined as non-
affective or affective psychotic disorders), common 
mental illness (defined as anxiety or depression), 
addiction (defined as substance or alcohol use dis-
orders), and others (defined as ADHD or personality or 
eating disorders).

Mental disorders tend to co-occur, and parents in the 
study population might have more than one mental 
illness diagnosis. A post-hoc analysis was done to 
examine whether there was a dose–response relationship 
between parental mental illness diagnosis and being in 
the lowest disposable income quintile. In this analysis, 
we also examined the most common combinations of 
maternal and paternal mental illness diagnoses in 
relation to the risk.

Role of the funding source
The funders had no role in the study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all the data and had final responsibility for the decision 
to submit for publication.

Results
Out of 2 198 289 children born in Sweden between 
Jan 1, 1991, and Dec 31, 2011, we excluded 1796 (0·08%) 

All 0 to <3 years 3 to <6 years 6 to <9 years 9 to <12 years 12 to <15 years 15 to <18 years

Any disorder

Maternal 5·91% (5·89–5·94) 4·05% (4·00–4·10) 5·41% (5·36–5·46) 5·96% (5·91–6·02) 6·42% (6·36–6·48) 6·69% (6·63–6·74) 6·71% (6·66–6·77)

Paternal 4·28% (4·26–4·31) 3·11% (3·07–3·16) 4·02% (3·98–4·06) 4·33% (4·28–4·37) 4·56% (4·51–4·61) 4·73% (4·68–4·77) 4·82% (4·77–4·86)

Either 9·53% (9·50–9·57) 6·72% (6·65–6·78) 8·80% (8·74–8·86) 9·61% (9·54–9·67) 10·27% (10·20–10·34) 10·66% (10·59–10·73) 10·80% (10·73–10·87)

Non-affective psychotic disorders

Maternal 0·20% (0·20–0·21) 0·13% (0·12–0·14) 0·16% (0·15–0·17) 0·20% (0·19–0·21) 0·22% (0·21–0·23) 0·25% (0·24–0·26) 0·27% (0·26–0·28)

Paternal 0·21% (0·21–0·22) 0·15% (0·14–0·16) 0·19% (0·18–0·19) 0·20% (0·19–0·21) 0·23% (0·22–0·24) 0·25% (0·24–0·26) 0·25% (0·24–0·27)

Affective psychotic disorders

Maternal 0·77% (0·76–0·78) 0·46% (0·45–0·48) 0·65% (0·63–0·66) 0·78% (0·76–0·80) 0·87% (0·85–0·89) 0·90% (0·88–0·92) 0·94% (0·92–0·97)

Paternal 0·50% (0·49–0·51) 0·32% (0·31–0·34) 0·43% (0·41–0·44) 0·50% (0·48–0·51) 0·54% (0·52–0·56) 0·58% (0·56–0·60) 0·62% (0·60–0·63)

Depressive disorders

Maternal 2·51% (2·49–2·53) 1·68% (1·64–1·71) 2·27% (2·24–2·30) 2·54% (2·50–2·57) 2·73% (2·70–2·77) 2·86% (2·82–2·90) 2·88% (2·85–2·92)

Paternal 1·50% (1·49–1·52) 1·01% (0·98–1·03) 1·38% (1·36–1·41) 1·54% (1·51–1·57) 1·65% (1·62–1·68) 1·69% (1·66–1·72) 1·69% (1·66–1·72)

Anxiety disorders

Maternal 3·70% (3·68–3·72) 2·57% (2·53–2·61) 3·50% (3·46–3·54) 3·78% (3·74–3·83) 3·99% (3·94–4·03) 4·13% (4·08–4·18) 4·05% (4·01–4·10)

Paternal 2·16% (2·15–2·18) 1·70% (1·66–1·73) 2·16% (2·13–2·19) 2·25% (2·22–2·29) 2·31% (2·27–2·34) 2·29% (2·25–2·32) 2·19% (2·16–2·22)

Eating disorders*

Maternal 0·15% (0·15–0·16) 0·12% (0·11–0·13) 0·17% (0·16–0·18) 0·18% (0·17–0·19) 0·17% (0·16–0·18) 0·14% (0·14–0·15) 0·11% (0·10–0·12)

Personality disorders

Maternal 0·49% (0·48–0·49) 0·29% (0·28–0·30) 0·43% (0·42–0·45) 0·50% (0·49–0·52) 0·55% (0·53–0·57) 0·57% (0·55–0·59) 0·55% (0·54–0·57)

Paternal 0·28% (0·28–0·29) 0·22% (0·20–0·23) 0·27% (0·26–0·28) 0·29% (0·28–0·30) 0·31% (0·30–0·33) 0·31% (0·30–0·32) 0·30% (0·29–0·31)

Attention-deficit hyperactivity disorder

Maternal 0·62% (0·61–0·63) 0·41% (0·39–0·42) 0·57% (0·55–0·58) 0·64% (0·63–0·66) 0·70% (0·68–0·72) 0·71% (0·69–0·72) 0·64% (0·62–0·66)

Paternal 0·57% (0·56–0·58) 0·51% (0·49–0·53) 0·60% (0·59–0·62) 0·60% (0·58–0·61) 0·60% (0·58–0·61) 0·58% (0·56–0·60) 0·52% (0·51–0·54)

Alcohol use disorders

Maternal 0·36% (0·36–0·37) 0·09% (0·09–0·10) 0·21% (0·20–0·22) 0·31% (0·30–0·32) 0·42% (0·40–0·43) 0·52% (0·50–0·54) 0·62% (0·60–0·63)

Paternal 0·82% (0·81–0·83) 0·37% (0·35–0·38) 0·57% (0·56–0·59) 0·72% (0·70–0·74) 0·90% (0·88–0·92) 1·08% (1·06–1·11) 1·27% (1·25–1·30)

Substance use disorders

Maternal 0·26% (0·25–0·27) 0·12% (0·11–0·13) 0·21% (0·20–0·22) 0·25% (0·24–0·26) 0·29% (0·27–0·30) 0·33% (0·32–0·35) 0·35% (0·33–0·36)

Paternal 0·52% (0·52–0·53) 0·41% (0·39–0·42) 0·52% (0·50–0·53) 0·54% (0·52–0·55) 0·55% (0·54–0·57) 0·57% (0·55–0·58) 0·55% (0·53–0·56)

Data are % (95% CI). 3-year period prevalence estimates from marginal predictions from a logistic regression model controlling for year (categorical). *Paternal eating disorder prevalence values were negligible.

Table 1: Period prevalence of children with parental mental illness by age-group for 2006–16 (n=2 110 988 children)
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adopted children, 2983 (0·14%) children with missing 
information on both birth parents, 51 126 (2·33%) 
children who ceased follow-up before Jan 1, 2006, 
and 31 396 (1·43%) children whose follow-up did not 
completely span a 3-year age group. The final analysis 
cohort therefore comprised 2 110 988 children (96∙03% of 
the total population) born to 1 179 754 mothers and 
1 171 497 fathers (appendix p 2). Children of parents 
with mental illness were more likely to have been born 
to either younger (≤24 years) or older (≥40 years) 
parents, to have parents who ceased education before 
higher education, and to have parents born outside of 
Sweden (appendix pp 3–4).

The prevalence of children with parents with mental 
illness was 9∙53% (95% CI 9∙50–9∙57) during 2006–16 
(table 1). This prevalence increased with age of the child, 
from 6∙72% (6∙65–6∙78) of children aged between 
0 years and less than 3 years, up to 10∙80% (10∙73–10∙87) 
among those aged 15 years to less than 18 years. This 
increase was observed for exposure to most parental 

mental illness categories, except for eating disorders and 
ADHD, which were similar across age groups. More 
children were exposed to maternal than paternal mental 
illness for most illness categories; overall, exposure to 
maternal mental illness (5∙91% [95% CI 5∙89–5∙94]) 
was about one third higher than exposure to paternal 
mental illness (4∙28% [4∙26–4∙31]). However, exposure 
to mothers or fathers with non-affective psychotic 
disorders was similar (overall maternal exposure 0∙20% 
[0·20–0·21] vs paternal exposure 0∙21% [0·21–0·22]), 
whereas exposure to paternal addiction was higher than 
was exposure to maternal addiction (eg, for alcohol use 
disorder, overall paternal exposure 0∙82% [0·81–0·83] vs 
maternal exposure 0∙36% [0·36–0·37]).

The prevalence of children with parents with mental 
illness increased steadily during the study period, from 
8∙62% (95% CI 8∙54–8∙69) in 2006–09, up to 10∙95% 
(10∙86–11∙03) in 2013–16 (table 2). Increases were seen for 
most mental illness categories, except for non-affective 
psychotic disorders, alcohol use disorder, and paternal 

2006–09 2007–10 2008–11 2009–12 2010–13 2011–14 2012–15 2013–16

Any

Maternal 5·29% (5·23–5·35) 5·24% (5·19–5·30) 5·20% (5·14–5·26) 5·52% (5·46–5·58) 6·03% (5·97–6·09) 6·59% (6·53–6·66) 6·79% (6·71–6·86) 6·97% (6·90–7·05)

Paternal 3·87% (3·82–3·92) 3·94% (3·89–3·99) 3·94% (3·89–3·99) 4·12% (4·07–4·17) 4·39% (4·34–4·45) 4·63% (4·57–4·69) 4·73% (4·67–4·79) 4·81% (4·75–4·87)

Either 8·62% (8·54–8·69) 8·63% (8·56–8·70) 8·59% (8·52–8·66) 9·04% (8·97–9·12) 9·75% (9·67–9·83) 10·46% (10·38–10·54) 10·70% (10·61–10·78) 10·95% (10·86–11·03)

Non-affective psychotic disorders

Maternal 0·22% (0·21–0·24) 0·21% (0·20–0·22) 0·20% (0·19–0·21) 0·21% (0·19–0·22) 0·20% (0·19–0·21) 0·20% (0·19–0·21) 0·20% (0·19–0·22) 0·20% (0·18–0·21)

Paternal 0·22% (0·21–0·23) 0·22% (0·20–0·23) 0·22% (0·20–0·23) 0·21% (0·20–0·22) 0·21% (0·20–0·22) 0·21% (0·20–0·22) 0·22% (0·21–0·23) 0·21% (0·20–0·23)

Affective psychotic disorders

Maternal 0·60% (0·58–0·62) 0·65% (0·63–0·67) 0·67% (0·65–0·69) 0·74% (0·72–0·76) 0·82% (0·80–0·85) 0·89% (0·87–0·92) 0·92% (0·90–0·95) 0·96% (0·93–0·98)

Paternal 0·41% (0·39–0·43) 0·44% (0·42–0·46) 0·47% (0·45–0·49) 0·50% (0·48–0·51) 0·52% (0·50–0·54) 0·56% (0·54–0·58) 0·55% (0·53–0·57) 0·58% (0·56–0·60)

Depressive disorders

Maternal 2·34% (2·30–2·37) 2·30% (2·26–2·33) 2·29% (2·25–2·33) 2·34% (2·30–2·38) 2·52% (2·48–2·56) 2·78% (2·74–2·83) 2·81% (2·77–2·86) 2·81% (2·76–2·85)

Paternal 1·45% (1·42–1·48) 1·46% (1·43–1·49) 1·42% (1·39–1·45) 1·43% (1·40–1·46) 1·51% (1·48–1·54) 1·58% (1·54–1·61) 1·61% (1·57–1·64) 1·61% (1·57–1·64)

Anxiety disorders

Maternal 3·19% (3·15–3·24) 3·22% (3·18–3·27) 3·18% (3·14–3·23) 3·35% (3·31–3·40) 3·71% (3·66–3·76) 4·18% (4·13–4·24) 4·40% (4·34–4·45) 4·60% (4·54–4·65)

Paternal 1·90% (1·86–1·93) 1·99% (1·95–2·02) 1·96% (1·93–2·00) 2·04% (2·01–2·08) 2·19% (2·15–2·23) 2·36% (2·32–2·40) 2·46% (2·42–2·50) 2·50% (2·45–2·54)

Eating disorders*

Maternal 0·12% (0·11–0·12) 0·13% (0·12–0·14) 0·13% (0·12–0·13) 0·13% (0·12–0·14) 0·16% (0·15–0·17) 0·18% (0·17–0·19) 0·17% (0·16–0·18) 0·19% (0·18–0·20)

Personality disorders

Maternal 0·43% (0·41–0·45) 0·43% (0·41–0·44) 0·44% (0·42–0·46) 0·47% (0·45–0·48) 0·51% (0·49–0·53) 0·55% (0·53–0·57) 0·54% (0·52–0·56) 0·55% (0·53–0·57)

Paternal 0·27% (0·26–0·28) 0·28% (0·26–0·29) 0·27% (0·26–0·28) 0·28% (0·27–0·30) 0·29% (0·28–0·31) 0·30% (0·28–0·31) 0·29% (0·27–0·30) 0·30% (0·28–0·31)

Attention-deficit hyperactivity disorder

Maternal 0·22% (0·21–0·24) 0·30% (0·29–0·31) 0·38% (0·37–0·40) 0·53% (0·51–0·54) 0·71% (0·69–0·73) 0·86% (0·84–0·89) 0·97% (0·94–1·00) 1·11% (1·08–1·14)

Paternal 0·22% (0·21–0·24) 0·30% (0·28–0·31) 0·36% (0·35–0·38) 0·51% (0·49–0·53) 0·65% (0·63–0·68) 0·80% (0·77–0·82) 0·88% (0·86–0·91) 0·98% (0·96–1·01)

Alcohol use disorders

Maternal 0·37% (0·35–0·38) 0·36% (0·34–0·37) 0·35% (0·33–0·36) 0·36% (0·34–0·37) 0·35% (0·34–0·37) 0·38% (0·37–0·40) 0·39% (0·37–0·40) 0·37% (0·36–0·39)

Paternal 0·82% (0·80–0·84) 0·83% (0·81–0·86) 0·85% (0·82–0·87) 0·81% (0·79–0·84) 0·84% (0·81–0·86) 0·82% (0·79–0·84) 0·83% (0·80–0·85) 0·80% (0·77–0·82)

Substance use disorders

Maternal 0·23% (0·22–0·25) 0·23% (0·22–0·24) 0·23% (0·22–0·24) 0·25% (0·24–0·26) 0·27% (0·25–0·28) 0·29% (0·28–0·30) 0·30% (0·29–0·32) 0·30% (0·28–0·31)

Paternal 0·45% (0·43–0·46) 0·46% (0·44–0·47) 0·46% (0·44–0·48) 0·52% (0·50–0·53) 0·55% (0·53–0·57) 0·58% (0·56–0·60) 0·61% (0·59–0·63) 0·60% (0·58–0·63)

Data are % (95% CI). 3-year period prevalence estimates from marginal predictions from a logistic regression model controlling for age (categorical). *Paternal eating disorder prevalence values were negligible.

Table 2: Trends in prevalence of children with parental mental illness by period, 2006–16 (n=2 110 988 children)
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personality disorders, all of which remained fairly stable. 
In sensitivity analyses, increases were observed for 
parental mental illness treated within outpatient and 
inpatient care (appendix pp 5—11), with larger increases 
for outpatient care.

Overall, exposure to all categories of parental mental 
illness was strongly associated with concomitant socio-
economic adversity (figures 1, 2; appendix pp 12–13). Odds 
ratios (ORs) were somewhat similar for parental psychotic 
illness and common mental illness, with the exception of 

chilren not living with either parent (eg, ORs ranged from 
1∙76 [95% CI 1·62–1·92] to 11∙38 [10·70–12·12] for 
maternal psychotic illness, and from 1∙89 [1·82–1·96] to 
5∙18 [4·97–5·41] for maternal common mental illness. 
The highest ORs were observed for exposure to parental 
addiction (eg, ORs ranged from 2∙63 [2·43–2·85] to 29∙64 
[28·09–31·27] for maternal addiction, and from 1∙89 
[1·82–1·97] to 11∙23 [10·95–11·52] for paternal addiction), 
followed by the “other” category (personality and eating 
disorders and ADHD). Within this category, the strongest 
association was found for maternal personality disorders 
(eg, OR for lowest quintile of disposable income 4·43 
[4·26–4·61]; data not shown).

The most common combination of maternal and 
paternal mental illness diagnoses was that of mood 
and anxiety disorders (appendix p 14). There was evidence 
of a dose–response relationship between parental mental 
illness and being in the lowest disposable income 
quintile. Children of parents with five or more mental 
illness diagnoses had almost seven times higher odds of 
being in the lowest disposable income quintile (OR 6·71, 
95% CI 6·18–7·28; appendix p 14).

Discussion
Using a contemporary population of 2 110 988 Swedish 
children observed between 2006 and 2016, we estimate 
that, overall, one in ten children and adolescents have a 
mother or father diagnosed with mental illness in 
secondary care. Within the overall estimate was an 
increase with age, such that 6∙72% of children aged 0 to 
less than 3 years had a parent with mental illness, 
increasing to 10∙80% of those aged 15 to less than 18 years. 
The overall estimate also varied over time, increasing 
from 8∙62% in 2006–09 up to 10·95% in 2013–16. Overall, 
exposure to maternal mental illness (5∙91%) was about 
one third higher than exposure to paternal mental illness 
(4∙28%). We found that, even in the context of the 
extensive Swedish welfare system, children of parents 
with mental illness had markedly higher risks of broad 
socioeconomic adversity than did other children.

Our prevalence estimates concern parental mental 
illness serious enough to be treated within secondary 
care, because we did not have information on individuals 
with mental illness that were treated exclusively within 
primary care. This limitation means that we are likely to 
have underestimated the prevalence of common mental 
illness, which is often treated exclusively within primary 
care. By comparison, our study15 in the UK did use 
primary care data and reported a higher prevalence of 
children exposed to maternal mental illness at any time: 
about one in four children. The prevalence that we now 
report of children whose parents have been diagnosed 
with mental illness is similar to the 1-year weighted 
prevalence reported in a 2002 Canadian national survey16 
using diagnostic interviews (12·1%).

Furthermore, both our Swedish and UK studies15 report 
increasing prevalence of exposure to diagnosed parental 

Figure 1: Odds ratio for association between socioeconomic adversity and maternal mental illness
Horizontal bars represent the 95% CIs.
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Figure 2: Odds ratio for association between socioeconomic adversity and paternal mental illness
Horizontal bars represent the 95% CIs.
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mental illness during the past decade. We reported 
increases in exposure to parental common mental illness 
(ie, anxiety or depression), affective psychosis, ADHD, 
and personality disorders, whereas exposure to parental 
non-affective psychosis remained stable. Although our 
findings might represent a genuine increase in the burden 
of mental illness among parents over time and an increase 
in the severity of cases such that individuals are coming to 
secondary care, other explanations of our findings might 
exist. Increased awareness about mental illness, improved 
availability of treatments, and a lower threshold for help-
seeking could have contributed to the increased prevalence 
of diagnosed mental illness among parents in both 
countries.19,20 Similarly, increasing trends in prevalence of 
children with parents with mental illness reported in both 
our studies could represent a reduction in the hidden 
proportion of mental illness among parents, perhaps 
meaning that previously unmet mental health-care needs 
are increasingly being met, and that a greater proportion 
of parents are obtaining treatment in both primary and 
secondary care.

Except for exposure to parental substance and alcohol 
use disorders, which was twice as common for fathers’ 
than mothers’ addictions, more children were exposed to 
maternal mental illness than paternal mental illness. 
Men might be less likely to seek help than are women, 
which could lead to their mental health problems being 
less well recorded in the registers.21 The relevance of 
paternal mental health to children is increasingly 
recognised;22 therefore, our findings are an important 
addition to previous work, most of which only examined 
exposure to maternal mental illness in primary care.

Given that ADHD is over-represented in males, it is 
noteworthy that there was no apparent difference in the 
prevalence of maternal and paternal ADHD. Further 
research is needed to understand if gender differences in 
the timing of diagnosis, treatment, and clinical pre-
sentation explain the reduced chance of becoming a 
father than a mother with diagnosed ADHD.23

In agreement with our UK study,15 we report that the 
prevalence of exposure to maternal and paternal mental 
illness increased with the age of the child. Mental illness 
is often enduring, relapsing, or both;24 therefore, the 
increasing prevalence could be explained by an increasing 
number of incident cases over time, and by few parents 
becoming well. Moreover, a substantial proportion of 
depression starts in midlife, when people are already 
parents.25 Parenthood itself could also be a risk factor for 
adult mental illness.26

Our descriptive study provides the most extensive 
examination of the likelihood of exposure to socio-
economic adversity among children of parents with 
mental illness in a total population. Our findings add to 
existing knowledge in three important ways.

First, even in the context of the Swedish welfare state, 
the magnitude of exposure to socioeconomic adversity 
among children of parents with mental illness was 

markedly high. These children had more than twice the 
odds of living in households in the lowest income 
quintile, more than four times the odds of living in 
households receiving public assistance, more than three 
times the odds of living separately from the parent 
with mental illness, and they were more likely to have 
unemployed or teenage parents. These results highlight 
the reality of how parental mental illness overlaps with 
broad socioeconomic adversity in these children’s lives 
and represents a substantial factor in considering their 
adverse health and social outcomes.

Second, all categories of parental mental illness were 
associated with increased risk of childhood socio-
economic adversity. This finding is important because 
existing evidence has focused on the link between 
parental psychotic illness and childhood adversity.27 We 
found that the odds of poverty (and other indicators of 
adversity) were similar for exposure to parental common 
and psychotic mental illness, whereas they were 
considerably higher for exposure to other mental illness 
categories. These findings suggest that a much larger 
number of children with parents with mental illness is 
exposed to concomitant socioeconomic adversity than 
was previously thought.

Third, in relation to other types of parental mental 
illnesses, exposure to parental addiction showed the 
strongest associations with children’s exposure to 
socioeconomic adversity. For example, children with 
paternal addiction were four times more likely to have 
unemployed parents. Yet, it is likely that we have captured 
only a part of parental addiction because only a fraction 
of all individuals with addiction disorders seek care.28 
Thus, children exposed to parental addiction might be a 
particularly hidden group, with high exposure to broad 
adversity.

The large population-based sample and high-quality 
nationwide register data are strengths of our study. We 
were able to follow up all children in Sweden for a long 
period, and we assessed variables at multiple timepoints. 
Nevertheless, there are limitations. We were not able to 
study parents with mental illness treated exclusively within 
primary care or those who do not seek care. We studied a 
broad spectrum of parental mental illness, but we did not 
include children of parents with developmental disabilities, 
such as autism and intellectual disability, which might 
overlap with mental illness. Future studies should address 
the prevalence and exposure to adversity of these children 
as well. Lastly, we did not have information on the reasons 
for children living separately from their parents or for 
parental separation, and this information might be 
important for outcomes in this group of children.

The substantial overlap observed between parental 
mental illness and socioeconomic adversity is probably 
bidirectional, trapping children and families in a vicious 
cycle of poverty and illness. Any public health inter-
ventions designed to ameliorate the effects of socio-
economic adversity need to be tailored to and overcome 
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the barrier of mental illness. For example, parents with 
mental illness are less responsive to traditional public 
health approaches such as information campaigns and 
signposting.29 Hence, as the baseline risk of poor health 
reduces in the population, the relative risk to these 
children increases.29 Currently in most high-income 
countries, financial and social supports are targeted at 
the parent with mental illness, not their children, which 
means that these children are missed until they develop 
problems themselves.30

Children of parents with mental illness with unmet 
needs are likely to derive greatest benefit from preventive 
or early intervention. The extent of the problem has two 
implications for policy planners and providers. First, they 
will have to cater for children according to the breadth 
and magnitude of adversity that children experience, at a 
scale and intensity proportionate to their needs. Our 
findings might help to understand better how to target 
resources to those at highest risk or greatest need within 
the risk subset. Second, increased funding and widened 
efforts to refocus policy and tailor support to the child’s 
needs will be required to address the broader problem of 
multiple adversities faced by children and families.30

Our exploration of the extent to which children are 
jointly exposed to adversity and parental mental illness 
has identified highly vulnerable groups in which there 
might be interactions between the adverse environment 
and the parental mental illness, resulting in excessive 
risk of poor life outcomes for some children. These 
include children exposed to parental addiction.

Finally, given the known detrimental effects that 
parental mental illness and child poverty and adversity 
can have on future health and social outcomes, there is a 
need for research to understand how these combined 
influences affect the lives of these children.
Contributors
MP, KMA, and KK designed the study. SW extracted and prepared 
the data, and MP did the analysis. All authors contributed to the 
interpretation of the data. MP, KMA, JMJ, and KK wrote the initial draft, 
and all authors contributed to writing the final manuscript.

Declaration of interests
All authors declare no competing interests.

Data sharing
Due to Swedish legal restrictions and the current ethical approval for the 
study, data are not publicly available to share, but the research group can 
provide descriptive data in table form. Requests should be made to 
Kyriaki Kosidou (kyriaki.kosidou@ki.se).

Acknowledgments
This work was supported by the European Research Council 
(grant GA682741 to KMA), the National Institute for Health Research 
(grant 111905 to KMA), and Region Stockholm. Data linkages were 
supported by funding from the Swedish Research Council 
(grant 523-2010-1052 to CD).

References
1 Stein A, Pearson RM, Goodman SH, et al. Effects of perinatal 

mental disorders on the fetus and child. Lancet 2014; 384: 1800–19.
2 Webb RT, Abel KM, Pickles AR, Appleby L, King-Hele SA, 

Mortensen PB. Mortality risk among offspring of psychiatric 
inpatients: a population-based follow-up to early adulthood. 
Am J Psychiatry 2006; 163: 2170–77.

3 Rasic D, Hajek T, Alda M, Uher R. Risk of mental illness in 
offspring of parents with schizophrenia, bipolar disorder, and major 
depressive disorder: a meta-analysis of family high-risk studies. 
Schizophr Bull 2014; 40: 28–38.

4 Pierce M, Hope HF, Kolade A, et al. Effects of parental mental 
illness on chil1dren’s physical health: systematic review and meta-
analysis. Br J Psychiatry 2020; 217: 354–63.

5 Shen H, Magnusson C, Rai D, et al. Associations of parental 
depression with child school performance at age 16 years in 
Sweden. JAMA Psychiatry 2016; 73: 239–46.

6 Björkenstam E, Hjern A, Björkenstam C, Kosidou K. Association of 
cumulative childhood adversity and adolescent violent offending 
with suicide in early adulthood. JAMA Psychiatry 2018; 75: 185–93.

7 Anda RF, Chapman DP, Felitti VJ, et al. Adverse childhood 
experiences and risk of paternity in teen pregnancy. Obstet Gynecol 
2002; 100: 37–45.

8 Hilker R, Helenius D, Fagerlund B, et al. Heritability of 
schizophrenia and schizophrenia spectrum based on the 
nationwide Danish twin register. Biol Psychiatry 2018; 83: 492–98.

9 Guttmann A, Blackburn R, Amartey A, et al. Long-term mortality in 
mothers of infants with neonatal abstinence syndrome: 
a population-based parallel-cohort study in England and Ontario, 
Canada. PLoS Med 2019; 16: e1002974.

10 Ranning A, Munk Laursen T, Thorup A, Hjorthøj C, Nordentoft M. 
Children of parents with serious mental illness: with whom do they 
grow up? A prospective, population-based study. 
J Am Acad Child Adolesc Psychiatry 2016; 55: 953–61.

11 Paulson JF, Dauber S, Leiferman JA. Individual and combined 
effects of postpartum depression in mothers and fathers on 
parenting behavior. Pediatrics 2006; 118: 659–68.

12 Björkenstam C, Kosidou K, Björkenstam E. Childhood adversity and 
risk of suicide: cohort study of 548 721 adolescents and young adults 
in Sweden. BMJ 2017; 357: j1334.

13 Wade R Jr, Cronholm PF, Fein JA, et al. Household and community-
level adverse childhood experiences and adult health outcomes in a 
diverse urban population. Child Abuse Negl 2016; 52: 135–45.

14 Björkenstam E, Burström B, Vinnerljung B, Kosidou K. Childhood 
adversity and psychiatric disorder in young adulthood: an analysis 
of 107 704 Swedes. J Psychiatr Res 2016; 77: 67–75.

15 Abel KM, Hope H, Swift E, et al. Prevalence of maternal mental 
illness among children and adolescents in the UK between 2005 
and 2017: a national retrospective cohort analysis. 
Lancet Public Health 2019; 4: e291–300.

16 Bassani DG, Padoin CV, Philipp D, Veldhuizen S. Estimating the 
number of children exposed to parental psychiatric disorders 
through a national health survey. 
Child Adolesc Psychiatry Ment Health 2009; 3: 6.

17 Maybery DJ, Reupert AE, Patrick K, Goodyear M, Crase L. 
Prevalence of parental mental illness in Australian families. 
Psychiatr Bull 2018; 33: 22–26.

18 Ringbäck Weitoft G, Hjern A, Batljan I, Vinnerljung B. Health and 
social outcomes among children in low-income families and 
families receiving social assistance—a Swedish national cohort 
study. Soc Sci Med 2008; 66: 14–30.

19 PLOS Medicine Editors. The paradox of mental health: 
over-treatment and under-recognition. PLoS Med 2013; 10: e1001456.

20 Kosidou K, Lundin A, Lewis G, Fredlund P, Dal H, Dalman C. 
Trends in levels of self-reported psychological distress among 
individuals who seek psychiatric services over eight years: 
a comparison between age groups in three population surveys in 
Stockholm County. BMC Psychiatry 2017; 17: 345.

21 Andrews G, Issakidis C, Carter G. Shortfall in mental health service 
utilisation. Br J Psychiatry 2001; 179: 417–25.

22 Harewood T, Vallotton CD, Brophy-Herb H. More than just the 
breadwinner: the effects of fathers’ parenting stress on children’s 
language and cognitive development. Infant Child Dev 2017; 
26: e1984.

23 Levy F, Hay DA, Bennett KS, McStephen M. Gender differences in 
ADHD subtype comorbidity. J Am Acad Child Adolesc Psychiatry 
2005; 44: 368–76.

24 Hardeveld F, Spijker J, De Graaf R, Nolen WA, Beekman AT. 
Prevalence and predictors of recurrence of major depressive 
disorder in the adult population. Acta Psychiatr Scand 2010; 
122: 184–91.



Articles

www.thelancet.com/public-health   Vol 5   November 2020 e591

25 Kessler RC, Bromet EJ. The epidemiology of depression across 
cultures. Annu Rev Public Health 2013; 34: 119–38.

26 Munk-Olsen T, Agerbo E. Does childbirth cause psychiatric 
disorders? A population-based study paralleling a natural 
experiment. Epidemiology 2015; 26: 79–84.

27 Ranning A, Munk Laursen T, Thorup A, Hjorthøj C, Nordentoft M. 
Serious mental illness and disrupted caregiving for children: 
a nationwide, register-based cohort study. J Clin Psychiatry 2015; 
76: e1006–14.

28 Rehm J, Allamani A, Elekes Z, et al. Alcohol dependence and 
treatment utilization in Europe—a representative cross-sectional 
study in primary care. BMC Fam Pract 2015; 16: 90.

29 Webb RT, Wicks S, Dalman C, et al. Influence of environmental 
factors in higher risk of sudden infant death syndrome linked with 
parental mental illness. Arch Gen Psychiatry 2010; 67: 69–77.

30 Abel KM, Hope H, Faulds A, Pierce M. Promoting resilience in 
children and adolescents living with parental mental illness 
(CAPRI): children are key to identifying solutions. Br J Psychiatry 
2019; 215: 513–15.


	Prevalence of parental mental illness and association withsocioeconomic adversity among children in Swedenbetween 2006 and 2016: a population-based cohort study
	Introduction
	Methods
	Study design and population
	Procedures
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


